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After claiaaio^ with eoiloa >lao<, Ibe pUtc ia mJf for Um next 


be prodooml. 
oprnuiaa. 

The tecood U that of iodiaiag the plate > a box it prrparetirbaTla* io<Una 
atrewrd peer tu boUom. and the •liter plate, flue <lnTn«ani>rit'pUenl a f« inebet 

nme. Tbe plate mint be left m Ihirpoaiilnn tiU tbe aurfbee of the tUrer aeanirta a 
5.^ *•“«. by tbe tapaen of iba iedioc riaing and eondei^iur npon it i 

bin It ib^ M allowed to aatiune a tiolrt tint The room thouS^be^lumeiL 
* Il°?employed. WTien the box fa in eonatam use U geu im^ 
w unrformly m>d rxpidlv; but in gbnetxl .tmea Jf tSe 

«iito.ph^e iraperatarr tbia npernUm wiU be effected in about twenty miantoa. if 

lepeatoi ** *>• "T^lfalH. «»* the whole procM 

TTie plate with in golden hue fa to be introdoeed with ita tfimc to tbe camera 
ohwura. IXnng tbn tranaftr the light muit not be auflered to atrike upon tbe 
faraiAe of th* pUttt oq whicli ftceotmi, tbe rAmcn oWurm mar be lixbtod briH!r 
wita a amall w%x taprr. ' 

^ now Mhrained to t^ third operation, that of tbe eamera obaeata, and 
the ^ ,^i^ dcUy. Tbe aetlon of tbia maebioe fa obeioualy quicks tbe 
brighter the light »incb »«* upon itt and more correet according aa the focus fa 
peeriu^y mrurately adjmtod to tbe place of tbe plate, by moeiu^ bnebwarda and 
forwartfa a rnughened pane of glaaa. till Ibe focal poiot be found t and tbe plate fa to 
be maenc^re^le tfo^ Tbia apparatus exactly rrplacca tbe greund gfaeTiVliile 
the preparad niato la being eutened, tbe cainera tnual heeloeed. The plale fa now in 
n proper paaitma to rcMiwa and retain tbe imptraaioa of tbe image of tbe objecta 
priRuM tlw momnt that the ramara fa openaiL Kxperiener alotn can Iraeh the 
prtqicT length of uim foe autouling tbe plate to the cimeentrated rara of light i be- 
innto that time »anee with the climate, die aeuoaa, and the time of day. M w Ume 
a^U um he allowed to pw than wbal fa necraMrr for lltiag a dfatiM impreaaion. 

hnauae dm parts maant to bo dear Wfwid hr apt to become clouded. The impreaaioa 

of the image of ostun fa now aetually made uihio tbo pUle ; but b ia aa yet in.faihle, 
and it fa only n faipee of aerenl mlnntn, during which it la expoaed to mnunrial 
”C!“* *™'^'"** objccta begin to be acwo. 

The fourth fa^ opemira with quickailrer, which muat foDow aa soon as poaaible 
the eomtiimnn of tbe ibiid. Itrre a phial of quiekiilrrr. a tpirU lamp, and a glaaa 
fonucl with a long neck, nra reqfmred. The fonnci fa used for pouring the mereury 
tato a cup. pl^ m the btmoat of an appmatua which wdl allow of the appliouion 
of heat. Nil daglij^t moat be admitted to the mercury boa. a amaff totter oolr Uina 
nard to rxaainr ^ lime to time, the cflMta. The plate with dm dormant image 
la plar^ aotne dntonce aboee tbe mereury, which Taporfaing, evolua fat a truJr 
matriral mannrr, the delicate linea which the aofar pcaeil baa traerd. ^ 

a. "5?^“*°*^ **" httarior of the apparatue, and the blaeh board or frame 

.hould. be rtrcfolly wiped, in order to mnore eeery particle of mrreare. Tbe 
“Cl ** loapeeled in a foehle light, to aec bow for tbe ptneaaa baa suc¬ 
ceeded. The plate, freed from the mrUlUe TamU. is to ba plaecd ia n box. protided 
with a eorer BtMl groorea. to exclods the light, till it fa made to under^ the laat 

^'or the Ufth and Inal opentioo the ftdlowing attielea are now renuirad t_ 

airnog brine, ora weak aolmioo of bypoanlphite of toda t two trougha of tin plate, and 
■ j’tff dialiUed water. Tbe abject of this proecii fa to ffx the ptiolographic picture. 
One of tbe tronght In to be flUrd with brine to tbe depth nf mu inch, and the other 
with pun water, both liqaUa beiaghrated aomrwhnt nnder tbe boiling pout. The 
aointiott of hnmanlphite of eods fa ptrfernble. and doen not need to be warm. Tbo 
pUir fa to be DrM immened ia the pan water for a moment, and trsnaferred tnunr- 
dfatrly to tbe aalint toiatian. and mured to and fro in it to eqaaliie the action of tbo 
hquor. Whenerer the yellow tial of the iodine fa rrmored, the plate fa to be lifted 
out by the edgn, and dipped atnigbtway in the wnter-tniagh. The plain, wber 
lifted oat of the water-trowh, fa to be pta^ imowdialeiy on aa inclined plane: end 
withunt nllowiag it lime to dry, ia to bn floated orrr with Iba hot diatilied water flrm 
tbe top, ao an to carry off alt ibe aniiac matter. Aa the tpilckaiiTci gUleh tracca the 
tmaga win mr bear tooehing. iheaitrend plate ihould ba aecand by a carer af ntaaa, 
nuuir tight at the edgea by panting paper nmnd thewt. 

Tbe Uagnerrrotype proe em oa pablfah^ aiihoogh rren Ihra aa raceedmgly 
brantiftil precno, waa not mnHcntly amaitiTr to enable Ibe operator to obiaia 
''portraits from the lifo. A period, of Iwentr minutes wm nquired rrm with the 
moat fovoarahle ligbi lo prodace the desired effect. Numerona modificatlana wetw 
speedily intrndaecd. and many of them were nntruted. 

The p rii g r t aa i re ndraaoe it thfa branch of the pbutographic ait, Ihm^ of grrnt 


I 


, DAGUKRiy:oTyPE. , 3 * 

iBlcmt. Muuwt be dtrtli on ia tbii pUee. Tho« wbo nr* iiiternHed (■ Om kiM|n>r]r, 
will IlnJ the itTnrtuuuai fully detuM in lloai’i Maumtl ^ Pktlfpvpkf, Mb Editkm, 

• I»ft7. It will be luIBcinit in IbU work to detail the more imporual inpnnnnraU 
wbieh bare becotne graenlly adopted. Tbr Brel ndraocc of real tmpiwuara wae 
^lade by Mr. Towerw, of Tvrnnpnn, wbo baa awe* that titae diatioiptialMd blanwtf 
by the IntnAietioa of hiefyatem of Grral Circle aailioit Mr. Towaoo ttiyitealed tbe 
aw of rolarfca Irttaei. and by actio* with aacb. l>r. Ifmper, of Sew Yori. waa tbo 
ftnt u> prren^ a portrait frun the life. Still thla waa a tedtooa pevceea. hot la 1»«0, 
,Mr. UodiUrd pmn^ the aac of bromida of iodine, by which inBoltcly ioerraaed • 
a •aadiUity waa obUionL Frum that lime the Dapnerreotype waa gnomlly employed 
(V portmitore. uitU the brilillea of tbe cniludioa proocaa dnra it from the Held. 

. The improred wattipalatioa bow rcaolTea itaelf into , , , „ . 

Carefblly poGahiao the aileer plate after aonm of the metboda prreiooaly deecrtbed, 
and the applwatloa fiually of tbo hipheat poUdi by tbe toe of a boffer, the beat form 
beina that employed by M. Oaodet. 

In a box 00 a rtdler, to which there ia a handle,/p. C3^ k placed a long picoc of 

C3B 





drab-coloured erleeC which can bt drawn oot and extended by means of a aecond 
roller upon a perfectly flat tabic. Tbe Brat foot or two, (ar example, k drawn outi 
the plate wbkb baa alremly rccetrrd its pTrliaiiiiary poliahiag k placed bm down- 
wards, and being pressed cjiMe with the flagm, a rapid circohr notton k given to it, 
and la a Pw ininusea It raeaieaa its highest Inatra. As tbe eelTat becoiaes biackeaed 
by aao. It k rollsd nS^ tba poitim remaining in tbs bnx being always perfaetly clean 
a^ ready fbr aee. 

The iodising proee aa follows: sod fbr thk purpaac a box aiaillar to that rvprtaantrd 
will be fboad to be tery eoosraienl. {Jig. G3bX 
Tkk lodiaiBg amararaa conakta of a aquare box 
with a eloarly Biting covtr u, Iblac aidra are 
placed St an angle wnb ihk boa. a cop i» at the 
bottom rootslaa tbe Iodine, which k cuvrrrd 
with a tbia gsaea smma J a. c is a eneer 
wbtrh rooftsm tba mmUbc when it k not nM|uirrd 
fbr the plate i thk dlridiag the box Into two 
parts, U It, and n n.the Ibrmer beiagalwtya full 
of iodine eupoor. Whan It k desired to Indiae 
a plate, tba enrer e k irmneed, the aileer plate 
k placed at a^ and the eoevr o eloaed. 

llw plate k Ibaa pbeed ia the kdiaa box 
BBtil it neqairea a daa straw yrllow eohmr. In 
Mother boa k placed cither bnanlM or emne 
one of the nuay accele ra tmg fluids. If bro¬ 
mine, or any braaaide k employed, the (data 
|bi>old remata antil it becontee of a rote eolonr. 

At a general rale, if the eelWw ontour produced 
^ iodiae be pale, the rad cbonid be (nle ako i if dee|i, the red nnul incline In eioiet. 
Tbe prn|ier tiaw for expaeing a plate to My of tboae chemical Mbstaaeaa which are 
deatii^ to prudure tbe icoaitiee fllm, must vary with the htaperatura. aad it rM 
ohIt^w de te rn i iaed by experimee. Tba aenaittec plate k now rrBoeed le the 
cunera o t a eara . for a die crip t h m of which tee I'uuTucsjirWT. It le scarcely oecra - ’ 
aary to say. that the plete masi bt pe t »» r eed in perfect darbneea until etpoami to 
the laiage in the cnairra. A firw aecooda when the plnte k praperiy prepared wUI^ 
be found emple mdkriciit le prtidiiee tbe beat e ffrCfl. 

Tbe im me a s ion mual be drrelopsd bi the nweewry bnx (Jig. (40) ia the manaer « 
deSCTihad by tbagncTTu. lliia mrrcailbl box cwiaiwa of • b« moaatsd M legs, 
baehqp a ekiee llttkig eneer a, and aa trtm bonoat ia which k p Uc a d the awn ary c, 

■ a a • • _ 
















4 - DAMASCUS BLADES. , 

and ■ anil dminoioetor » »o ii>dics(« ilie proper (rmpvrntnre. aba pieee of xUu 
£40 kt iaio (be iiilr of (be box tlmKa;h Tfaieb ibo 

Da^rreotjrpf plate n Sard in the Ammo a can 
be Mon. D ii a •pirp'lamp, and i the plaifona 
on whicb it naoda. rv at^ed b eveotuallr 
fixed by tbe OM of hypnealpbite of*V>dB, abica 
rcmoTct tba bronu^iodide of lilty^aod leavea 
a ptetnre prodoced by the caoCaat belaeni 
a onnibiiiatMia of the •ilTeuuid merntry, and 
the eorfbee of the anchangedpolbhed liltfer. 

The appUcatioa of ehlaride of gold to dr* 
finUhed uSetare tree lalrodoccd by M. Fiieau. 

Chloride of ^pdd applied to the ptetara ha* 
the effect at fixing and enliTuiing the tinti. A 
uuall grate being fixed by a ciainp to the edge 
of a (amc, the plate b laid upon it nritb the image 
nDpermoat, and orenprvad evenly with Mlntioo 
of chloride of gohl, oy menna of a fine broad 
camel hair bream viihout letting any drop over 
the edge. A apirit lamp b no« bnxight under 
the plain, and moved to and fro till a number 
of ainnll •Iraia bobUca appear opon the image. 
The apirit lamp mate be Immcdiairly Tithdnvn. 
The remainder of the chloride acdntloa mnat bo 
poured bock into (he pbial, to be need on onager 
occaaioii. It b lastly to be vraahed and exa¬ 
mined. Tbb operation baa been repeated ihreo 
or four limea with the happieai eili^ of giving 
. . , . ^ Baity and fbreo to the ^'ture. It may then 

bo wiped ^h codon withoni ii^nry. The proeena of eoltmnog tbeae plctuiwa b a 
porely ardfidnl mie, which, while it destroy! tbs benoty of tba pbulogniih, dkiet not 
in any way improve it na a plotnrt. 

/hapMTrmrgne S^atiaj .—fievenl p roe caa e a for eleUng the Daguerreotype plate 
were intrudoecd wtih more or bm aocre aa. profenaar Orora produced a few good 
engranngf by the action of voilnic ebetrieilT. Brrard and Beeiiuervl were nUo 
t® prodnee aotne prombieg rewIt* It’ a aim liar prnecan. ’The following 
protean by M. Clamlrl waa earried out to aome extent with every proepeet of anocean 

The oc» an. palantcd by M. A. F. J, Ctaodet on the SIrt Novnnbcr. IH43. waa 
cntabliaM oo the fhllnwiag facts. A mixed acid, eonabting of water, nitric acid, 
ni trate o f potjub, and cotnmon aall in eeruin proportiona, being poured upon a Dn- 
gwrT^lype pirtnre. anachs ibe nor* silver, fonaiog a chloride of that metal, but does 
» mw affect the white parti, wbieb are nrodaced by the merenry of the pirtnre. Tbb 
detioo .dnea not lam long. Water of aanuooia, containing a iitUe cblnridc of tiiver 
■a tolmUi:. dbaolvea the rrat of that cblnride, whbh b then waahed away, learliig 
the nahed metal to be again attacked, MpecUOy with the aid cf beat. The metallic 
urfiiM ahookl have bren perfrctly pnrifid by mniu of alcohol and canatie putaaa. 
For the ttM of the iagraioue hat cooutex detail!, are tVarfan'a Jaanml, C. & voL xxr. 
P llfi- — nee Acnirun, CotxoDion, PitoToanariia. 

DAIILINE, the ame na Inrun. The IVtuda obtained from ebeampane, ana- 
lommi in ma» irepecta to atarch. It haa not been naplayed in the arta. 

DA M.IR GUM, or OAUMAKA RFIll.X. A pale yellow nein, aomewhal resrin- 
hling ctipal. and tiaed like it la ibe aiaanfiKtnre of varnhdm. Dammam rcaio b 
aaid to be dariaed ftwn tba Ptatu ilamwmra ulha at India. A Dammnra rvain b alao 
imported from New iCealaod, whbh b the product of the Ananura Amitraiu. Under 
the name of Cowdie resin it b In' bs need extemaiarly m a varaiib in AmrriaL 
“ Damar ia easily ditaolvad is oil of turpentine, and when caraftilly aclectad b almoal 
coiotiricaa t it makes a aoAer vsrnbh than maauct the two cmabi^ bowever. form 
an alsKiM eoluorlraa vnrniah. moderately hard and flexihk, and well aaitad fbr ■nep « 
and timilar Borpoaea.'*— iltJaa/tfiiL . 

IlAMASt.Os UL.ADES, are tworda or aermitan, presenting upon their nimtee n 
rariegaicd appeareace of waUertn at white, ailvcry. or htach arina, ia fine linM, or 
fillets I filiMa. croMad, iatrriand, or pnrnilol, lu. They sn braagbt firom the East, 
being flibricatfd ofawfly si Duasteas, wbenee lh«r name. Their excellent iinalire 
^as become proverbial i fiir wkbherraano Ibtse blades an ameb toughi after by mi¬ 
litary men, and are high priced. The oriental procrescs have never been tatbfactoriiy 
described ( bat of late yomi mrlhoda hate ben derbed ia Europe to imitate lb fiafarie 
aery welL 
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ClooM mil IlaclMif poinUd oM lUt three tbilowiof [ i c iir e MW <«r prodocuif thi- 
mnKiu blad^ t I, that of fwroMr/ jUkU i S, that b]r toriwa i 3. the amatr. Tha 
firit, which U •till paniacd by oanM V'rrftrh eotlert, eoiaabta ia laoi^uiif oat with a 
^ inaviog toot the Ihoa of iW(»o<<a of otulT conpoaol of thla plaUs of 4iff*mt kiada of 
cMci. TbM boUovi are by a lalMiriucBl operatioB ftltot itm and brought to a hnd 
with the rV^mal fhew, npoo which they tub^acBtly forai tntM lika flgum. 1. The 
method of «>ioa, which la inure grnrrally mpioT^ at permat, cetuiiU la fcmiag 
a btiadle of rSda or ilip* nf atreU ahkh are welded togather iaia a wrU-aroaght bar,, 
iwlatad aeecral tiiaa* ruund iu aala. It ia re{>ntiodly Ibtved; aad twiatad atirTnalrly i 
after which It ia alit la the line of ita aaia. aad lha two haleac are wcUed with Ibair 
AiiiuUe in contact | by which mcaaa their ilKea will eahihit etey rarioaa coaitgara* 

• tioaa. a. The nuaaic awtbnd conaiala in prepariag a bar, aa by lha lotiioo daa, and 
mitiag thla bar into than piecaa of nearly equal length, with which a fbggce ia furmad 
and welded together | taking care to praaeree Ike amiaaa of etnsb pleat at the anrface 
of the blade. In thla way, all the rariety of the daaiga it diapUyed, earreaptndiag m 
each (ragmeal of the ml nut. 

The hi»d«« of t'looat, indepnaiently nf thrir caocllcat qaality, lhair Scaihtli^, aad 
eatramo eiaaiicity, hare thla adranuge oerr the oriantal bladea, that they eahiblt ia 
the rery tuhaunca of the ntclal, dcaigna, httm. Inacriptiona, aad, gcocrally aprakiiig, 
all hinda nf figum which bad bran drilncated be fa fr h aad. 

Nolwitiuta^ng tbcac aaceoaaAil rraatia of CTooat, it waa ptwtty clear that the 
waterrd deai^ nf the true Ibnnaacoa aryahar were caacatiaily dlAcnniL M iln’aat 
haa attenint^ a aolatim of thla problem, lie ea tip i— that the aa h ata aee of the 
oriantal htadea ia a caal tieel amre highly ehargtd with carbon tkaai oor Carupaoa 
ateel, and in which, by racaaa of a cooliag aahabl^ candacled, a cry atalli a al iwi lake* 
plaee of two dJatmet eamfahutiooa of (nrboo and non. Thia arparatim K he thtoki. 
the emeetial conditioa i fur if the wtlled ated ba aaddenty onolcd la a anuUl craeihU 
or ingot, there ia no damaacana apprarancc. 

If an eaecaa of carboo be mixed with iron, tha whole of the metal wU beconttttrd 
lato atari i aad the regidna^ carbon will combtae In a new pmportiMi with a pnrtka 
of the Mcel ao tbmrd. Thara will ba two dialinel eompoonda | aamely, part atari, 
and carburettad ateel or caat-iroo. Tbrae M Aral facing uaprrfeetly miaatl, will land 
to aeparata if while alill Said they be left la a Mate of rrpm i and fbrm a eryatalb* 
aatino in whidl the Mrtirlee of tte two oompoonda will pbae t hrm i r lrea hi the era* 
rible in an order determined by their aSnily and dciwity eonjained. If a blade 
fbrged twi of ateel to prepared he immerml hi ai'iiliihnu w al ar . h witi diaplay a eery 
diatmet Ihunaaewa appearancei the portiuoa of atari becoming black, w thrar m 
carbomtted airri remaining wkite.hMoae tha acida whk diSoaiiy daangaip ha earhon. 
The alower aoch a cuoiponiid la cnoird. the larger the Uamaama enaa will be. Ta* 
remier rdaiea that the atari tro rib ia Ingnia, lihr lhaar of wcata, far ma k i ng the tme 
oriciilal Ilamaacna, coma ftom Guieonda, that they aiw ihefamcf aball^wnay rvlkaod 
when cm la two, farm two aworda. « * 

Startcombinrd with maapaaar dhplata the Tlnmama apfcaranca rrrv rrfangly. 

A mixtnra of loo porta at aoA hwn, and I of laatp hlarh, owbi aa readily fa ordinary 
ateeh tWreral of the brat hladaa which M. Brfaal |ireeetii«d to the faeiclf d'Knennr- 
agemcnl ai« the pmdaM of thia eom h l n Bi l un. Thia la an raay way of nuking mU- 
riral whhoM peerioae oa m antatino af tha bon. 100 pnrttof Umgaof rrry crey mat* 
iron, aad lOO porta rf like Uingt preriaoriy o iid ia ad , prodaeed, by their nunm l»- 
e«<hirr,a benuliful daauucenc it^At for (orpeg latnwhlw arma,aahrea,aworda. Ac. 
Thia ramjxmnd ia rmurhahle far Ha ciaaticity, an aamniial goality, am puna and by 
the old Indian Meek The greater the proportiaa of the aaidM aea-troa the 
loaghrr ia tha ateel. Chte ahottld he taken to atir the nmieriale daring lhair faahm, 
hrfoie H ia aU*»ad to o oit oibrrwiae they will aat nAad a homegrnrmu damaae. 
If tha Mari contain mock carhaa h ia diSenit w farge. aad canaag bt drawn aal n* 
crpi wit^ a Barrow range af Innprralnre. Whan healad ta a nd-while hennhiea 
*nii4ar tha hammcri at a chrrty-rrd It htrm ia hard aad brhtlai aad aa H paigrre- 
airaly onola H haoooun ttiU num a uw a ll aa h ir. It raatmUaa amnpirlaly ladiaa aranl, 
which Sttropean black mitha caanM farga, kteaaaw tker are igamant of lha fahiMa 
trian-raiitrw (•* working h. hL Breant, by acadying thla pmal. tmcc^gifl in fargMg 
••w4ladra. 

CtprriaBee hn prorad that the ochiciiiar erhm, aaDad by tha workman « 
tfarar (maaihtrkieh aae lean npoo the Acem Eeatm arymttan. are the r»«dtnflhe 
maimer of fargiac them, ae ewU n the mrlhod af Iwiatmg the tlaamania ^ 

ibrwe be drawn in length, the rehu will he longifadiaal i If Ihry fa epmdng^ly fa 
all directMoi, the Molt bore a c^aiallioe ngact i if they ba 
two dirrcliofak **^"'**^ erina wilier prodnend like faaa in far mieeaal In' 


6 * DAMASK. 

m (htract^ja neribed to the Wnl Dmnunif blade* are extraorfinirr keenimi 
gTM^x.Wujrof rab.taiK^a uatpilar gnia of fleckiDe** at«ar* ^rrable 
^I,**** “ /wWior MKifjr nW giren oat by any ftietkm of dir liiadfL 

**^^*"5 f otJHTwue The amhor of “ .Vomw/cium w MtO,/.,- remirkaj 
A gndnnan who porchawd one of thtte blade* b ibe Eait Indica fiw a Ihoonud 

tS ^ be^enTto more 

* 1» »»* not neariy an abani aa' a raior, TeL 

• ‘tick roll of i^loth withoot 

ap^ot dtflcullr I a ^ which oontd not be prrfbnaod with an odinary .word, no^ 
lb***bre llartf b an ordinary hand, thought aw^n^ 
wtdr.^ ‘‘‘' **‘« ‘**“'« »" • P>«1 Earopew, 

EmrrKn. m hia latter* fniDi the ^.gm, *ay* : •• t hare acm uiDe i-i-J- ficr- 

auJ^lar., many a« sdd to b. wort^liuit 
fc ^ **" /fewuca*, though it ii by no mean* likely that they 

harr boot manufiirtnrpd there. The twUting and bteiViuJng of the libie* i.r the 

**«“««*. lod 1 hare^i^ *»ti any powmtiwd 
or tta pei^e aaid to be mearporated with the iteel In the real Ibmaaeiu bl^“ 

Ute Oen^ Anottoff, of the Coip. of Engmeen nf the Imperial Roxaiao anor. and 
>U«er of the Fahrm of Arm. at ^Utanoat. in Siberia. Ui. Vaemeh^d 
practice bare become matter* of hiatnry. 

^ro*to» were formed of cau and damaaeeoed ideel. lolamixed 
“iitoro lappoMKl to combine tougbne** and bardnea b greateit 

At lUffriwl perio^ lh**a work* hare been riaited, ■epamtely, by two KaelUh 
Bengal Artillery, and Mr. AtkinMo. who Sare 
recorded the mmlu of obterrathm, ei^rbient, and eearermtbnal ImcTeourae ami 
jererally their caoTietian that the damaik Mrel rwodoced by AnnaaolT 
nralM in beauty and excellcoee any worka they had erer (een b other laoda. They 
acoor^Ana^ the honour rf Irag the rerirer of the art of making damaafc ite/l 
IS declare the Suaiao natnral daraaak ateel i* not approached by 

la# rabrict of asy Eaitcrn natioa row txatln^ * 

The Bibe^ ■word* and dagma wme eormpnied and tried with the cboiceit ape- 
**.“1^“. *** nanuwcua and th* aabre* of Kbona*^ 

a»l while t^ T^ned arUctc. ^t hare been lelectrd Bom anmben mannlhctored 
by chan« of akdl mid material. Aoo**aff anited chemical analyar* of area and (trel. 
imd recoi^ of tdaereatlona no progrrMiec nim^ to giro a true hiatoty of the n^.-. 
to rxp^ and inure neera*. See Swoao hUacricrvam 
UAMAi^'US OtTX-RARRELS. 8cw OcrN>R4BuUw. 

^ ornamented with Hgure* of flower*, 

Ihdl*. Andaeape*. ufan^ dw, woren b the loom, and ia ^ Au-tbe rich, eh-gaat. 
aim expemirc ipme* o^mamental wearing, tapiatry alone excepted. The nun* k 
■aid to be dmvrd from tkunaaetu, where it wa* ancimlly made. 

X hrl^ to that ^ir« of texture which !a diirbgniibed by iiractieal men 

MoiarT h^ihii'rf^l'?*' ‘^ke.t pattern. Th* tweel’of dsmnah la 

uenally half that i^fWlt uha. and eoiiae,pientl 7 eouku of eight lenret mored either 

I" ^ hihmraU, rifhi Imire. h^ the ■maUc.l nunber 

which will Rteit of altcnutc twrrling Rt vqtiRl iDtertwla. 

Thegenerie diSetence of Merbng. when compnnd with eornmao doth, cooiiita in 
inr mntncetHi^ although muform and upiidutani, brbgnt determinue interraja and 
not Mween the nllemue tbtuad*. Hence we bare apeamm* of twericd cloch, where 
th^lettoctioo* ^e ^ u the third, fourth, flfth. axth. •rrentb, eighih7or aix- 
tr^h ituerral only. The tlireadi thu deilectbg oaly from a atraiglil lb* at intei> 
prrae^e more of their original dirvetion, iiid n mnefa greater qoaniity of ma- 
leiiali can be ewl^ed b an c<]nal epace. than b th* alternate bterveetion. where 
■* *'’”7 keep* them more unnder. On ihi* prbcipl* 

peeled cjouii^of three and tour ienret are woren tor Ihcifity of eatobinatbo nlooe. 
The rotuwer apccla of ommenled dathi. known hy the namer of dornock and jSiper, 
oauHly birneet at the flfth, or half aalm intcrral. The math and acrenth are mrdy 
**eu, and the loteneetina at the eighih i* dnubgaiahod by the ■»»"!» of taib In 
.Mimmoa. and of daaiaak b ornamental trreelbg. It will frrthcr be rrry nhrloaa, 

. **" '“'P crorfooly at erery eighth interral, the twoaMet of the 

cMh win prracai a divemty of eppeataaee i for on one aide the loogitiidiani or warp 
thread* will ran parallf* frnen one and of a web to the other, and. no th* ocher, lb* 
thrrodi of woof will ran alao parallel, b« b a tranatme directiua ncram the cinih. 


DATUttlNE. 

• A 

of at riicbt AiiMlei fo Um; foctner. The powti of mletitrtWio bciof ooly •I t-.., 
riiiitli inurrat ■piiMir only tlkr puinU} bbA hi nrpiUr l«e*Uii« «Wm form lb* tp- 
fJmnm of duia^ iinw. hwliftri •» oa wmW of l»®(or ■«ily lo) to «di of iW 

»w>r»r»ii«. thrtofiifc. of • phi*e of oummon iwmM rfoth k nrj wimlwto ihM 
of iwo thioAoinb ftlocd twUwr, oilb ihr gntlo of th* upper p^ it ri*" •»*»• 
lotlwlofUi\itiul<Tooe. -nua of Ml oriuuiwoul pkee of dMijrfi my. hi 
maoiior, ho hrr propoHy amimtUlcd lo ■ oioeo of roserrioc, oh"* •11 iht wood k of 
tho •moo .nhrtmico^coJoor.mia •hew llw ftr*'" 

from Uio pruuiMi. mfely by lh« pmn of tho ooc bcim ilkpimrf pen»«JK«l">y •" tbm 

I^ruB tbk MtMtaxKt of tbr priaciple, b mob* tbot tbo moot imjimilod rmkty of 
* amirao will ho twadonNl. by coomriKi!^• loom by which cwty mdirlbnoUbn-iri rf 
warp m»j bo pk^ ebber »bo»o or b»low ibe woof •« rrcry loi»rm*ll«» ^ •« rflVrt 
Ihk. la kiaiidlru ruricly. k Ibe ot|iKt of the Jaenumd rnoomkg. Stt Uow. 4*i- 

^'xhr chief »ml of Ibk mmiufcrtoro k the lowu and aolgbbottrho^ of Puofrrwi; 
Uue. in FbVohlrr. — and LUhwm aod Ardoyao. otar Brilbit. wber* b ■ cookdcTwl 
aa tbo tuple, harm* prored a W |m.«table braaeb «f Iraae to ibo manuficlurrT, 

and ipren employment to many iwUmrioaapMplc. _ __ , 

The matcrul umd ihcf* k chiefly rinon» hot many haro boeomentlr worn^ 
entton. alneo the iattDductkm of tbot aitiek Info the myufbctim of by bw^ 
to pretaknt The eottoo damakta ara caoohWmhJy^rheaper ihM tboa^ 

•re not coimidortd eUher to elegant or dombic. The rotwa. akot mite , 
btnebrd. deep not ««eree the pmty of Urn whim eol y n ^y to 
DAMASKEESINC i the an of ormunenting Iron, ate^ 
niiuo ba anrface, ami flUing them op with nold or aUeor wiro s b k chiefly oaod to ««- 

ehaiingtwo«dhl»lea.gtiarda.^gTipea,loeUofpialola.^ i.t k,t. near 

lu name abo-a the place of ba orl^ m tei. lb. P>»« ^ 

tiaed in the gnwteat pcrteclion, rla. i# City of Dmnomma. m 

Uen attnhwica the ^eeiioo of Ibe an lo bm coontrymin, Comaat. who wrwagto 
mimW the tviltn U*^>7 • a. 

UuwkrciuBjr k moMk work, putly tad ^ 

momic work, hiooailli^ pieeaa inlmdt to eograTing, Iba m^ k indexed, or cat 
ta iaucUnt mwA n carfiag# goW afid lilTar »rr «rcMmht into it ta ipfiipa 
te way. of Sin^embig. In the flra^ which k lb, — 
arfkta cat into the netal with 0 graarr, and other Wmk pypfT to "*"* 

ateeL and anerwarda fill op Ibe fawlaiona, or muebto. with o prr«y ibito ailtor to 
gnU wire, la tbo other, which k only w^eiaL they ^lent ihrmartTra to a^ 
batchea, or atrokea aerom tU Inm. *e, wnh a enmag hn». loab to k oaad bunabh^ 
•mallfllea Aa to the And. b k neeoaamry to the gtoemr « 
doewdail to*, that the gold or aUrer who, which k ihtnm tocibly **?» 
adhere the more atrongly. Aa to tbc atrrmd , which k the »«« nawal, ' 

thk r haebig healed Ibo atorl tUI b choanet tom rlolef, »jjjj* 
oUr amlo^ uith n knifc. then dnoTio mioigw to omaaaeto |ntewl.dnpoo iMa 

of the ala c t nity pe proeeaaca. The pattern fana btan ctrbed aa the *««. and then 
enid to aUeer dapomud into Ibt rubed Ihata. 

*D.VMAR8I>LA hind of da m nt k , with gold and alw Bowen woeen la the «a»P 

and woof or occnaioauJly wbh ailk tonoate _ . 

DAMP, m amwj •" daagmma oatolailoai, or in^ 

(krman timmnf, rapoor — eaeoping fttmi tho nnaeral toamtioao, or aceuaslmiag 

which oeeoii in cool ndacn. k rordtoeftad dpdajto poo. 

(toe Minca. amfit i te of „ , t , 

IMPII.NTNK. The biller prtoiple of the "ndto *1^ 

DASH WHEIXA Them wore rerolemg wherk 
•toh toed in the wubiog proee-to ^ ^*. 1 .***^ '.!^ „ 

DATHOLITE. Boroklirnle of Ibae, eolbd aba ftowrkat and U r 

k tend at Aremlal hi Sorwiy and to New JiTw» _ - -- 

Ui ebemknl ctonaoaltoo k. alira JT 301 horaeie aod 11-a 1 tea « dT» wtoar i 71 

DATtfRIJfE. Boa AmoriiiK. • a 

DEAL WtK>D. See Pinnn. 
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Fi*., /lijMMf., Omn.) TTw •« of poiiriag 
^ 1 I? u «?!“ “/ w '<' 1 >«>'- if h »>«* <r»ployH ii Ihr rh« 2 : 

m »ru, BOfl n b fVt<fticiif]7 by mtuui of • •ipbon, ihm bciair km rkk of 

dwlnrhing the imripicmtis. , * »«■ i»* m 

ORt'KLP, BEitH* bjr llio toper miker to ■ tliia fnaat of wood Rttiow oo tlw 
tiulliiw monU io whtcli the toper palp u pUoed. i ° 

IlEC'tK'TION. and 1 ^) XerMUmMg, Germ.) The proono of WliM a Ilqoid 

1 ^ •>f ••odi** from tmob Hher. The mrth^ 

eniplo>ed im alnoot tnanmrra^ Btid uoallr depend n the epeeial reartioiu of the 
** ™?***° **'. eonaider a fitw of the moat orikintr ruea'jt 

hoih the graod ditWaa of the oelaiee, ria, iaorgaule and ornoio ehemutrr. Ic 
each initat^ we iball, for the ake of raareaieaor. aabdiviile into the Ihrre^w* of 
alkabe*, a^ aemral b^tea Prerfoot, boweter. to Ihk, we mou alaoct at 
•mne the rrmooa of wbtcb ebemion arail tlu-maelTei in aeparatiag the tieinenia. 
The dtrorapaallKW of onliiiai7 metaUio talU. with the riew rf nukine a qoahlallTa 
■."•'yf*? • ."VI** "* •*“ cotmilex miiture, ia a prohlejo, in nnml, of exlmna 

’’^T* «*•*"'* 1 « oil Sit nnmeroa, worka 

no ^Itatire an^ytta The pnnnpla on which the modem mriboda of qnaliiatiee 
aMl.ma are foaoded. u the aenaratioii of the metala ia the Ont place into lam cmipt 

whi'T^il" ^ meat* of otheia. to aobdirida laio amaller pmapa. m 

whirh foe indiTidnal metala mn he determined by tpecial leatf. Tor the rnkM at 

•impliclty, we t^l Mly eonaider the more eommoolyooenrrmaineUU. llie ipwenU 

•" hydiodilme neid, tolpknreli^ 
hyilraic^ aolph^ of ammoninm. earbanate of ammooia mixed with chloHde of 
ammnommj^fln^y |fooaphate of toda The 10(01x1100 in aolutiim k liraltd with 
hydiDchlo^aeid. ^ which owreofy. ailrrr, and lad am raararoiL The marrurr 
wi J ooly be parfecUjr TrmoTcd if it rxiua entirely fat foe etain of a anbrndi. Lend u 
only pMially preripilBled, and wilt be a nb aeqneotiy fonnd in foe neat er uu n. The 
pmi|Mtate by bydrocUarhi acid b to be bailed with water, which will renuire the 
ohlondr of lead, and bare foe rUnndca of meronry and anrer. The latter mar bo 
aeparaied by meana of ammunia, which wiU diuoire the chloride of klrcr aod 
cooren the •»mary into a Mack powder, in wfcirh foe metai mo he delected by 
•peeinl leeta fln'id lltrmd from foe prvcipitnte by hydroeblortc acid, ia to bam 
a rtream of bydroaulphorie acid Rxa rauetl tfarongh it for a eooaidenble time, or 
■ntn no mon prmipitatioa occnri. By foia mean> anUmony. anenic, tin, cadmium, 
Ifold. iuw, lead, bbrnoth. and copper are forewo down, and raut bo 

r?™* ■ c • '•y *P**^ procetaca. The Bitret* from the precipitate by 

•“»« ummonia added in alight cireaa, and then a aolatiaa of 
it*. •• •«'* ■* mr praeipitation takea pUcc. By fob meana 

mekrl, cobal t. Iron, maapaneae, aine, alanuna and ebramiiim. arc ihrown dawn 1 aim 
>»>v«Jmi7ta, •troat.fc and lime. If they happen to be b eembbatioa with phnapborie o««r,o 
or hww ae^ or if anitxd to flaorbe. From foe Bltrale, carbaoate of ammoab 
mixed wifo ehlonda of unmomam. predpitatea haiyta. atnmlio. and limn. The fltirate 
from the hat prempitale can ooly oonbin mapDcoia. or the alkalba. TTie abom brief 
"^*^ *°**« ofdlrldmt foe metala bto (roapa wiU be aaOcbal to ftm an 
iT __**• f’"*.****' •■tployrd for deemnpaainp complex raixtarea bto aimple oaea. 
iDomme acida are luaally remored foom metah by cooTcrtba foe latter bto an 
inaolabb mpon^, whUe foe acid remabi b aniato aifoer m foe fone ataie or 
combined with a body cf mch a aalure aa not to raaak foe reaetiow of foe acid with 
reaprato. Thta b often door b foe hboratory by boitiac the awtalib lalt with aa 
alWiae cartKM^ The mrtab are, ri>aae.|aeaUy, either caorefied into oxidre or 
cartwoalea baohfob b water, while foe acid anitea with Ibo alkali to form a aobble 
aali capalile of briap ubtaiaed by filtration in auch a coaditiaa aa to permit the oatnrv 
of the acid to ha made known hy menoa of appropriate leita. It b aaimUy ni nmnrj 
lu neutrnliae foe tointioo raerfally hefoce teMinp far the acid. 

I< kaeld noi oeceaary b rerearcbm to rrdace boaypuie alkallea lo tbrir elemriiti, 
■heir eooatitmioo beinp naaally aarertainad by cooreribp their eomtilurnu into 
new fiimia e^bla of boinp weiphrd or atmaurrd with aocomry. elfi far inrtaaoa, 

^ if wax neriwmry to aaerrtab the cooatitntiaa of talpharie acid, it would be mltrieiit 
In detemiioe foe quantity of baryta coMained b ti» nulphato. On the other hand, 
acida anaceptiUe of amnminp , when pore, tba paacooa eondilioo amj hart Ihrir «<»• 

^ Milatiun determinod by deeampofiap a knowa mbaaa with a aabotanoa capabb 
of combiainp with ooe lapradicif uid bberatinp the nfow b foe paaeona atam. 
e Tbua bydrnoalpharie acid aiay ha analjaed by brwtiimil with potamium, which will 
rrmora foe aulAar and/ibciata foe bydrogcc. 

In dccompeaiBp borgxaie alhaUei with the view of arparxtbp ihemetab eontabed 
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(•> ilMiin w* wully kCT» lo •Tmll owItm of mj pownf«d amsitio^ TfcU WMW 
nUh «jpn. tbTd^ » rt~«« . i^^ncy. m .~hu» ,-nfc .M 

SLipoond «f r-U -tor. «» *” '*Trr?. 

rliuL il ki iinSaurr «o find •*>«»* nilauace b»riaf ■ powarfal Uedtnet la eanMM 

Jtlboxr^^e^ ««d.U«». *0- a h- b.« ft«d u»* crU. W 

lu an caro^^r lii«h tmoperatur*. ami noplojrcil k *tra» «ae^ . 

"g^naJin-i««« ^m«h fcodi- a. P—— to -luun, the eMnetj • 

tS2 ETUtolr d.cc«p-ca .IJmr br to tolnarr ^ 

to art- U. to aohm^ to« 

STwn* a^poaod of an aeid and a tea, 

-lih •TMaml emtda of comlanto oUk ooa to lb* aiclaaion of to «ilW. Tkia la 
a nTocJTf^nto, a»aiUHo to J-kkJ 

£F.£'zci£"JS s srr e “ 

CAKMVAraL) Anothrr iucUsev of Uw lUtvmpmhioa of • nwiflu bodn Wy tf«u»£ 
a wak a aohnaaeo caeabia of eooibhiinf ariik ana of to “tota^ua^ aaparati^ 

L «h.r SST lb. damHopt-Uioa of .olpbata of |»taal. ^ hatrtt U a 

and eaoBi. potaab aat ftae. The «»«a af ba^ 

'”£i5 ~sss strtr.Jr s 

naSutkin Thua. aatcria a neotral aabataaeas, aaaartlirl—a may ba daoaaifiirf 

?r.^S afAISiaair.eTatal of -hkb a« aaacaprihl. of nuanttatto pr«»a^ 

-• tlrt^n)mrv U BAT W ^teotBVOUtd bjT pMOisf Mfttni OTCf A BTIaI CA|Bhfe flf 

u -a, .1.0 b. acd 

a. tlmaa. «-aoT «-to.Ir a- 

b- toon, r- 

ESt-^2cr^'=%9b5=;££4^^ 

beat a to moM tamarkahW to iM !-••«•• to to *anad to afpa^ a «g»rac iw w 
Ibrial«i,Srpto.e.d. r. baa ban, aba- tot. » ■ ^ 

- -- n_ aiacial fbnotlon. Froot caorplt* orfaaia to a o a laa M ™7 „ 

fortaai ladWidaBl attotaataa brlnapbiit to ^"“*^7*" *Zl 

JS^-Ttotolieo. ptoorm of 4aat«cti.a dtatfllanoa. Atoa. atolH ifc to 
i^^-rfararybildare fonto and m»a rf to 

«a ma«Tate tbia by a pUaca at a fto to to-itaatow^n^ to a^^ 

thr oxytonbr, oafboto. an^yho. T ba ,|7P7^i,7* ,;S!2. , JS 

atbylaml^ wopylaiatBe. botjUtnuno. amytobia. pyrl^ »" ****• 
ibinolina. lajadia*. aryptidnm at^ ai^ 

^nt,^. lolaola, xyloJa. aatoyffto^ to 

^.hylaaa, mi|dnha]to. “tomea na. pyr^. to to 

doeanot tolnd. cm half of to aa b—rat ptodao-l 6 o- aaal by Mm «a«aavaa»f 

and faeoaitaato indnenca af bant. , . - - oraanio [ i‘- Of 

Miparal aeidSaetTtaa a poartol datawtntof latna aea^ wpw •! 

Umm^ha n.trk to aalahark a» to -aa. Z toK 

»rtiTT,®»Uij»h» twofold By «*d iW 

^ypunitno ACid |»codtiMd W iW fow^aI —nradwM W**B iW 
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DEPHLOGISTICATED. 


^r 5 Si •" 

r;i:£.”^^;3S r”^" 1^—^ 

the • tiVtcoont of .11 

Ji:.S.S «'Srs2_12” r*^"” »i..T7?,S 

bTdraciiL ABcl tlui fw ^ ^ bydriytn conbiniDg wjUi tbe cMnr^, to form ui 
Tbliwl IrJS^ OVPO un.tln« .uh Out olW ,ul««De« prr^u 

SrmSS:- c o.v'*'""”" 

.uiJ^’with ih»Vir?Mif»"ifwrf^.Ui *"**‘^- ) ■ «•»« enckUnp noin. 

wbra hcMcd. SalL^ **i!r •«»«ml mlncrmU mJ nit. 

Uirju. Mdnrenl oSll rmhanwo. .piw, nitrate of 

~.mHi with 's:; p:i^"^;:!“^‘^ •* "*“* *" 

.lJ*.^r'[?Ttnte^n^i!l^‘ Anr «,'lid which .hwwhamokfnT* from 

chlorKle of 

rip w T*' prineipj* of the Starnn-re. 

prin^i; dentrrfrfiXIt? «f* *• '" '“•« >" ‘ 

W^hlteT ^ "«««<=«^ •o>»l Otetcrlal. of the huid. by wi^ tiw lower racha are 

eBofkrfuiIr^^®‘T^‘‘‘*'‘' ‘‘“.Powof deprirln, fe'tid and offenJn 

In LTrf Tlw appear, to exiel a tnoeral idea tLt then .uhw.neea 

llSdllTi.21^ Jfojieatermtetak.oanhenudothai.iow.ppon 

DEP|/lkoJ?-XI-^ 5?*““FcwoAwom 

walln u'^' i ***^ "• «»fpritcd «r their 

ia^n?rtir?' l , ‘' |**fy*^ *0 .pintaoB. h<faon, b« ia iiinr obaalTu. aa 

l^FPm^ p^eiple called pUnm. 

aftlr ’^1!; J***"!*^ ^ pWtw*-. which wVfcr a lone prriod 

he P'*"*?** of heefy and of cteahaatmi. 'ifn^ 

“ Other, bellen Ilut ^orri and mi 
*'* oooaw-B* P<w» of aUeortwroal aolutanew." 

• a ‘ OPP^ ail *^ 0 .. rxprmoenta. tha; in each «f them the smpia 

loflamauhte pnaeiple. la prrand.- « The. tnach I aee from thT^Iboee meotioiLd 
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Mid lo haT* b^fti muck Uw facu. Ll»» KidtZt IrfwJpkufrt 

-M coRimtio lo-mnoTe inZjfrf t!mwicl^attimoarTudcwUiorimj 

■nHmle (Orpim^)»» tW eo amiw U ^ riiruioo of l£» •khL 

ia'n^i^ wmI »Ho*ed to mnwln lk«» ^ *** ** t»»«l»B*««- 

^ nEr^HiTiore or jietals. sm> 

DERHVHHIRC SPAB. Floor •P^lT UiotW mw. ««• 

DFJIBICK CB^ ?i.J>^fcrSLai.« or oj- 

Mfltmf oT a aimr 5?*f SSi-T^Mirta wmrthai •ImUw to ***• 

sairs^">i*5^ 

—'•‘2 

caiTvots of k«rt*d Etco wftrr vood W M rLi mirr* TW MdHiMi bat* 

glna MMor cmnoM woJii of tku do—11*—*-— 


VloUamai. 

OlWoOl 

wi^la. 


Miaaww 

( pircM <noU cod this 

S pic«M lorger - - - * 

, plaoa loritor • • - • 

a-n 

lO-M 

u-u 

tfl 

•-B 

MM 

f MTCrot 

IQ-l do- 

taa do 

■m anf* 


Oak * 
Brd plno 
Biren 

Moko*»ny 




t-M 

1-5 

ft 

l-lt 


IT* 

V4 

I'O, 

l-U 


hMW JB I l'OW Mkxo* 


I'Ti 

l-S* 

l-Ol 

!•«» 


l-S# 

I'M 

l-Ol 

I'OS 


I'M 

It* 


I'D 


rai 

IM 

■*7 

M 


lo-l 
ir.« 
oi 
lo-l 


Wkilr wood, Ikoa mo- 


Orlro^ 


rMiiio>,wol 

rorttic 

WlotUkom. 

0.^ 
ti iHMPa 

Aa«r 

U^m&n. 

Aftar 

MlM*.* 

farwta 

S8-5 

Ul> 

S3'«7 

tiroi 

atroa 

«IM 

irr 

i;-o7 

li*7 

iFor 

IT-U 

la-i 

t»M 

lot 

17 t 

lat 

IT 4 
UItT 
iru 
U'la 

17-4 

iro 

l•■7a 

ia-Q» 

Am aA i 

»«■ 

»-! 

tot 

u- 

rflWllilO 


V.t B rOTOWnl to MW on— ^ - - 

17-0, or hoa ukro lo O'* I>*r lad cfodiloc* ■»• IM "“*7 drW. Wl 

o-F.*hrr—olflWijoo —— 
p.r.ftM V, — rSTi-oI^ Wlr^of. — 

1- *•.— 

^ . - o _^ 9^ BM ■ !■< 
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desiccation. 


sr.s".s'ci” r Kr;,s: 

wim^m 

br Iwn cMt Iran^SISTT '^'*'5^ •* •••• •»“ “»a»l to heat tbe dr;in> cbanbcn 

fJnbnUr nor™, tho hral obtained ibiti wm equal to |S| 

In oM arnngvttient <000 cubic fret per uiiniita arc adjuitlrd at tbe ahme t... . .. , 

taem nf ulk are lonieuiiiet napended at on* time i and ai curb nWe n/ In 

o^fH« but one hour, h follow, iha. .hou, ,«, u«er 

lAMbtatejsJs 

JLfhTiSL -it®*"’ ;? ^ foUowina ingmjoo. arrangement, which has been iince mne- 
* a- in miwl of oar exteuiee hUarhinjTand 

^IL SL L^* *• • drying-hoMc. wIhwc <. laTferaZ ^ 

^“issHESE^^r 

a™ k« b 

Alo n g the athidlc of ^ bu^g a stroag beam of timber c e extend., and is 

»» »>~riag. m, U« .id"wX’, »riel 
in a crom dirwHoo, orcr which raUa t^ wetXrt is to W ht^HI 

wIlTt 'els,*’ •* *» i*^ *i‘W «de of .he be«a 

at W .'® *** ?«*« • «“» »i«n plMcd la the earriags, as 

at/, wrth its pte^ hearing npna iacliami planea The emnuga u to idjZdm tta 
^mencmaant of the raila^ running apoo the middl. feamTSd ab^ uWOie .ide^ 
brannga nr radwan exiemliag along the ude wall, af the lilLti..^ nralUl in and 
apon a lerel with tL ««e beam. 1, i, mmie to tmrd 

pamiag ow two n^tgrr. g and *. fa /e. MM, and o»er>iUeT. Md a tanTwh^ 

a.Uchrttothnemnag,,M,iUh.eapUW The ripger7Xh^4.lhb extern 

*?”**• ^ **2*];^" •* *• *^*it is pul IB motion by n pinion nt the end 

of n rrrotnng shnfl leading ftntu n Mom. engfas. / ■ poomi a. me enu 

In the wnieJ^. * *. b the e^less hand paming orer a nullry under the hand-wbeti. 
ud the imfley a. Ij which U wUI be peinmeed that £. tiitenfag of thTba.^ 
Ascribed, would egw these pulley, and wheel, to rerolrsu On thea^ nfllwboir 

^ ? .1 ^ C V r*’**’ “• •** friction, mada to um fa a cuatrarT dir^ioo, 

and to delirer off the clcuh on to tha periphi^ of the dmni. whence ilpuM oref a 
roller and descendi to the raila Upon the end of the aala of the hand JbrrlV .here 
b a pi.^ which take, into ^ of the Ur*. 

‘*T‘ ""ft**" t*» intennedfate wheal which lama aanlher 

toothed wbreL Thi. meotloiwd toothed,wheel taken toio oosanpoo the aids raiJ- 

^ 1 .? wheels m ores round, ths earrings to which the w beeb 
sre attached la .lowly impelled farwmd. ■ 



desicx:ation. 


1.1 


A. «o» - .h«u Wi. « 

.hritiB. lo ■"• u.i~t «rf« for* 

arrUAB, >■ U puM* ow the »»l m «cc«^ ^iehw^the eloU dr-etJ. 

khdATt iMce of tlm*. »*«* prr»roH U from Mjrpinf, ojr wnirn mnm ^ foia, or 

? 5 ®«- 3 rS=SSS£ 

JSiit; tS epp^ -»y he .wc-pioj-iSrac. th. 

MA I 



^h when dried off the r»a» t >" Ijr ^ ^, „*, u« r-.-ip — 

, umiUr w.y t» lh« hr whkh il *• d —rer. Tr.) 

ru':L?.rrr£s~. 2 i:^'ir^^ ■ ■ - - 

AAm 


, «w« he ■< 4 e t* U»eri he^ 

«■ to the rolWr/, end 


arj Mitrii—i »»«*e*»« Fe-)- 

klniU lid eUthee *• 



■taiotet iiT thrir ■o toy> »bh o«d m»cm^ *iih^-- 

. hlorher, lMi»B •»» 

fif. ««, irpcMOM > p«t»l toeo* o* U 


k* it ^ 
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DESICCATION, 


wti«3d ^ htrerng in th. il»p a, fixed on Ibe bria|(« *. Ttii. «h.A bnrt on ill 
frwUoQ cou Cp frum vkieh it rv^rr* iu movemrai rf rutatioa, u will 
e P^ ^*^****? i howB i e i* ■ dram containing two cooccalrie ctiapamnenu d r, of iIm 
S r” ®S^» *•>!* drum mcnrto freely niton the thiA n. and rroU 

TiSjL ^Jrctioa. J, which form , pmt of tw 

•b^ Tbeie tm eomparrmcnts ore each ctmipoMd maiolr of nctal, and theb 

ISk* “1?" *"* rirenlariy ol rery iioalt diiu^ from nrh 

«oldored together rMwiw by unail Mripn of raeul. 'the top which 

Thih '*'*»• •“ • ‘inj/of iron 

tho wire of the inDc metoi, hot that whieo miwc* u a carer to 

thw li^ eoiapuiami *, m which alone the good* or* n^ed, ii ditnuecd co t^u U 

“f boeder, diipoKd lo that when the lop i* fixed the 
Inner tm^r prtaee* upon the eoorcxeirronifhnuoe of the central eompartmeot. whit* 
Ito ^«n<» bonlCT ^ mtiidr of the edge* of the other comparune^ Wlile lli 
th^fig^ **** •ocood plate b maintaiacd in tlx plae* by pin* or boll*, not 

MO connected with the bottom by mean* of a 
ptolooption of c^ bu^of metal which nnbe the wirca and ore rireted or aoldrred 
to the twoo^r nlaiei. The wire* of the interior compartment ore attached by an iron 
to which they art rtreted and nolderml. and are nnltcd to the bottom plate by 
toe^of a rtm npra ihi* plate; a rim aomewhat flattened npen the iiden which are 
rtteM and aolderrd. 

D, I* aregnli^ •napended in the inner compartment J, and wboae two bronebe* k, *. 
arclooM TMMtTO bronche* hartog room to play around the boll* which ierre a* 
E“"**u Mtaehmenl, a^ which are fixed to the npprr plate, terminate in hneed 
branebm wbme extremitie* real upon a rope y, which proj^ from the ahaft. *. b 
an exterior anrek^ aceorrd to the ftwme a, a. Ii cncloac* the whole drum exeept 
atli^and lo eeteh ihe water thrown owt of the goioi*. At y there b a atop 

f®** “V “• llii* water, and the boUomcaatalnabendaithecndara pipe 

by which hot air b mtpodoecd. ' 


rertical abaft a Rcelre* a moTcineat of rotolioa and eorrie* with it the dram. 
Tm more rapid thu morement b the more doc* the cmirifagal force tend to expel 
1^ water contained b the clothn or yarn to he drird. But aa thb fince raiitbi slw 
duplare ibe oretral abaft, if the wright waa not rightly dbtribntod in the drSm. and 
ranw die dialueatioa of the machine when the gml Telocity reqaiiite for qaiek 
“ **7“ regnUtor n b le«*ed to prerenl aoel^t. Tba brnnehr* 

Ol tkii rrgolator iprettil wider tbr morv the vrlodiy It ioereaMdr mmI nuw cooar* 
qnmtiy the dram c ahore the conical miargioDRit*. which pmnlta the dram to bo 
^rwbm n^placed and lo rrctiiy iti poaitioa coolbnnably to Ihe incqnalitin of iu 

toad, *0 UiM ita enure of mrify may alwayacoineide with in centre of rotation. The 

drum M oonnee^ with the ahuft a* b ahowu in r, bating it free to toko the reiiniaile 
o^u^nt To hindrr rt ftTun riaing too nddrnly, a tpiral apring k b fixed orer the 
rtw imioedialely ^re the eoniral enlargement f. In order to maintain the rqui- 
librium more certoinJjr, the apparaiui b aurrouniM whh a hollow erown ?. half filled 
with water, and if danng the retolatmn of the machtDe the weight of the good* pre- 
dominolee on ooe tide, that of the water which accoraulatea on the other ride tertrt the 
more to coon lertolaiice it The effect of thu crown may be incruoard by diridnig it 
toto two eomparmenu or more, o, b a large pipe by which atnun or hot air b intro. 
dncH lolo Ihe bcllT of th* dram, which b jiirrtwd m thb pitMU with a great number of 
■nail bote* to neeire h. 


The loter^ moTcmrat b tnoamitted to the dnun in the following war, 
t. u a conical dbcaKHiBled apoo thrextremity of a ihaft a'wUeh actuate* the ranee 
oM th^haft a by aieaoa at frictiew; x' ba eooc fixed npon the extrrmity of the theft. 

* !■ . “•“*•••■ coo* rfth* minedhoeniion, hot wboae bow froou Ihe top of the other, 

and which b placed on the ahaft a* “ commanded by Ihe prime morcr. ■ b the bell 
^eh emtoaoc* the two cone*, and wboae lateral dbplaeemeal. e&ctcd by maaiia of a 
for^ pcTOit* the relocily of lb* machine lo ba regulated at pbaaure. n la the pulley 
wbicb dirrctly iwcvitw tbtf BKirrmrnL Ia pUee of a frlrtiaC diae i, AOoclMfr 

may he employed, if Jodgid nceexoary, end placed betwera Ih* twin an odiDional 
ftnrtwn pole, in order better to eqoaliae the Abriiim. U ihb cate the diae and addi¬ 
tional cone ihooid tarn freely npoo their own ahafta We may alao adopt another 
arrangement ftir the bottma iff tbe rertical ohafr. Tha ahaft immediately oboTc th# 
■ep i* turranaded by a loot# rim.'^nmnd ohicb a certain ipiaatity of lead ahnt. or 
ether granntar nutter, b oontoioed in ihr rim in the box which terrex for the atrp. 
The top id thb box kapbreed with aa opening, into which, when ihe maebia* 
fa at rcM, a cold connected with the abaft rioha, controUed by the ahaft, and nbea . 
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the dnim 1*nwd by ih#»«««»of ifccr»«ol«totn.Uii» 

the »hmft to auiilv* tb# tbol » Ibtk. ud Ui tako * poutu* amtotmMj to U>« t«*to» 

Tfrrr ».D» other drri»ff*Bi«'bla« owd,»»« of which tiw d««rU>e* to »• 

«j.af b.» powd« 

worn off rocito. -d d.p-i»d i- 

’‘uisUTOXinK. Btendly »«»* lb« -«™*d 



^loattoo the'tower by o«i .ooltoe lue into 

UEVRi. The lumeof a apihrd »iU. med to\orkah&«,IWr taarjo| woolbni nci into 

fnemenu for the maaiifitoiore of Sbonor. _ fnm the noarrlet rf 

DEVOSSUIRR BATTS. A poroae floe^fTmiaed too^ooe fnan the i|oarTiee 

Black Itowo C^®^ near Colliinitooo. to rejiote aa • Jitoe. 

DF.VONSUIKR OIHITOJIE. Thie euaN. oocoto o» Horf Fr«*«lrtto 
elKMit tbiwr mil- tnm Tart-ock. to the 
„d«abl« local rejmie tor ebarpriuDir all ktoda of 

baa aot, boweeer, hee oo i T aa aiticia of totamerco. XaiyM. T/waa '•ontlf v 

IiKW-KETTINO, See Fiai. _ thie from «areh. 

1»E.XTB1NK. StarrhOoai. 

Tia, by InTTcfaeltoi.. by the m^ioo of^lr n Jl!! 

Iiaparv deatrioa obtatoed by roeMing la !*u«iiefalof« of SOt^ Fabr. 

gaSr U pmpa^by carrfwf, 

AaiMber aartbod of farcpariag deurtne eooanm to r- 

^rrh with 800 parta cf«ter. to wbkh t partarf aitra. yt d hoT. 1^ ^ 

la aJtowSTo dry apcMtoo^y. -to - •ft'rw.rto h^^ 

iHHimto a itoe«. a. Slf Fabr Deatrto. to -My of. I? 

diovT gWK tel it it dlnla|?wi*teWif from il by uU «■* mmIia hai 

phimt rnitewd b**«« te wm^ de#®w,—• imI y**^^ 11^ 

Wi-S!r^riAX;hMtodw.to«lirkada. 

IilACTINIC LEXi A aaow ptofoaod to b* 

Wm tor Urn photo*^ Si 

ebroilcal raja or rather, a leoa wbieb ab.-M tmito «ho eheauem aia> ou. 

toeoepoint The nawe baa aot been -tot*a d. _ _^_ 

Ibia aa.*. The aaia* la 4*ef«d fr«a 
cleaeaga. Il la thia, (Hialad. aad taaUr «br^ 

abadra of greew. |^y. aad browfc *nSdTtoit aad bra-aWI 

c!i:S 5 rirriu. -a.—C-...K» 

raaga. M appear* wmmary to gtoe a detoilrtao la totb —gb M la I-rpme 

to cotor oo the cooetoarmtina of ooy polwly pby*—*1 fbya r t- »birb did aid 

tU lenn *m tooodacd h» 1^. Far aday, to e apma t^ 

act aa Biagoctie bodie* do If » aod a repr^ tW He. *f ah<«e^-a^ 

aay bar of a magaolk character, a* iroa. r<d>alt nr w..ir 

torn to BtoTt. wOl by rirtae of the adiactto* aad rrpeUta* polar toroea, pia** 

• W3 ' 
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DIAMOND. 


IbM bran^ ^ is • |wcnlkr (u/latro/^) cao4iiioa of arh.>B. By burnioK tbs 
dismoi^ in onjeta os ws {nodiiee cvixmio seUi | and by «iclail|i|r tbe sem In s 
inm. ami tabl«ctitiir it to n wno); beat, tbe nrlai b eoannri mlo sUel, irb« 
the dbo^d diaappeamL It has been ihoTn that we can, by lb* aceney of the 
h«t of the To^ arc. c^rert the diamond into saceUrni cobs, and into srapbite: Ei» 
altboqgn pcrrtkKm of c«c« mre ftmod to be ■ofligteatly turd to eoi fftoNb we luvv one 
yrt MMxe^ in m^Uif diamoodi from coke. Sir Homphry Uary Enticed tbot tbs 
diarcaal of one of tbe poles of Mr. ChiUren'i grrat roitaio hatlety nas cofuiderablr 
hardened, and bs rc^cd tbb is an advtiice towards the pmducti<« rf that ftm. 
Becently som sapeHmenU made by a French philnoopber tCre odranced tbs db- 
c«T<^ Bootbtf au*p I one of the poles of s eoltaic battery beias charcoal and the other 
it WM AmukI tlut too 0 m ctioncool oopjipjiiy frou ilu corboQ puts 
dejKW^ itaelf on tbe pfaitmnm pole waa saOciently bard to be naed in the place of 
diamond dost lor polbbiag gemo. The funnathm of ibr dumoud fat natore h one ol 
tbe problenw which “ oor phUdSophy ” baa not yet enabled na tn aolre. Time b an 
^mcnt wfaicb entrra fauKely into nolutr’a worbai she ooimpies a tboiuond. or eren 
Iboatsnda of yson to produce a result, wbilt man in bb ezpeiiments b conlned to 
a frw days, or a frw yssra at most. 

Aithotigb diamonds bea been ocewkmally fbund in Tarions |wrUof the globe, there 
arv oftij two pUoei wbieli caa br MrictJjr luciied m dumood duincts, a nortioa of tlw 
Indmn Penintola and Bewail. India bM hetn rrlebrated from 1 ^ moat remote anti- 
qaity M the ennntry at diamondo. lu principsl mines ate in tbe kingdoms of Golcooda 
and VtaapDar eateodinf from Ospe Comortu to Beogsl, u the foot of a chain of rooun. 
^na esIM tbe Orirn, which sppesr to beloagto tbe trap rock Ibrmation. In aU the 
lodtaa diamond anils, these grras are so dispn^ that they are rarely found directly, 
eren m saarcbhigihe riobest spots, bacsose thrtr are cneelap^ in an earthy crust, which 
moat be renmrrd before they esn be seen. The atony motlerb therefure broken into 
pieces, aad b then, as wHl as the looser earth, wsabod in booins smmprd out fbr tha 
porjwe. The gTaeel thns sraabsd b ooilccted, spread out on a smooth piece of groond, 
and left to dry. Tlic diamoodf are now recognised by their sparkling in tbe son. and 
are plowed oat from the atoie. 

OiamoiHla are alto mid to eosar from the interior of the bbmd of nemeo, on tbe ».—!■« 
of tbs rirer SoocaiUa, nod from tbs peninsula of Malacca. It b laid tbe principal spoti 
where diamoods on Ibitad are reeognbnd by certain small flints, gtMrally ofs bi^ 
oaloBr, which lie upon the sarfree, s^ slao by the yellow cotour of the stony soU. Tbe 
grtraad b dog in the pressneo of sn orerseer j sU stunes abore S cants, nre eianned 6>r 
tbe sossreign. Dismonds are frmnd oceaskmatly ia the rirera, srlikui however of any 
aiae. 


The diamood mines of Brasil ware dbeorrred in I7JS, in the district of Serro-do- i 
i'rio. ThrgmiiiidinwhichllMiyarvimbsddcdbasthcmaslperfrctnaemblanertoiluit 
at the East radio* wberr tbs diamonds occur. It b a aolid or friohls congbinuit^ < 
coasbiing ehisfly of a firrruginons sand, which esclases fragments ^mrioas niagnitnde 
of yellow and blobh quarte. of schialaar, jasper, aad grains of gold diarnminated with 
^gbl imn ore,—oil mineral matters diSeosat from tbw that coostititte tbe ecighbnar- 
ing nmomaiDSt tbb ooogiamrrale. or speebaof pudiling-elooe, elmost alnwya inperfleial, 
occur* sometimee it a considerable height no the muuntaiaoqs lable-laad. Tbe pvt 
erlebratsd diamcad mine b tbsl of Mandarga, on tbe Jigitnobonba, in the district at 
tterroHlivFnoUithe sortb of Rtopltncira, TlMrfrcrJigiu»booha,lhree timisbrooder 
than the ihina at Parb, and from S to • ftwl deep, b made nearly drr, by drasring the 
water off with- slaioee at a ecr^n saoemi t sod tbe iwseWAo, or ^araond graTcl, b 
rwmoTcd from tbe chaund by TBrioot mechanical mraos, to be washed stsewbrir st 
lebore. Tbb cascalbo, the sane m the motria of the gtdd mioen, Is soOrcted ia the 
dry semoo. to bs sesrebsd into during the rai^t for which purpose it b formed into 
linis mouads of 15 or 16 tons sreigbt each. Tbs washing ■ carried ou benrath sa 
ableng shed, by mesas of a stream gf water admitted fai detrnniaate quantitb* 
into boacs coatnining tbe eascalho. A negro washer b attached tp «wcb boa i ie- 
■peetocs arw pbired at rcgnlar distoncee oa elevated stadi, and whimercr a negro has 
fuuad a dianstmd. he rises us aad eabibila h. If it weighs 1T| carats, be rrcaivvs 
hb liberty. Many preeautiuns are taken tn prevent the negroes from secreting the 
diamonda 'Zoch ^oad of workmen eoosbta at SOD negrom, with a surgcuoPiud sn 
aimoner nr priest 

The flat binds ou vither aide ef tbe river are eqaally rich in dianranda over their whole 
eurflere, so tbaiH becomes very eoay to estimate what a pieev of gmaad not yet waibsd 
may pnsdure. 3 

It u laid that the diamonds turroiiaded by a grsenbh emst are of tbe Jittt water, 
or are the most tuapid.ttlisti cab The diusboderMwived in the different mioosof ibe 
district, ore drpmiledonce nmontb iatbe ttvmnry of Tq|eeoi and the amoout ef what 
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vM Ihni deUTCTtd flrom IMl to I80«, may he «*»Umu«Ul aboat »• or l» tkooMml 
cant* iKT oimimi. , . j 

(ta £r boBkf of the tocrrat oilW Rio-Pirdo, there li umher mioe oT amsHKida. 

TbeeToundpweiiJaaijrcMioanyfriahlerockjof p«uldiinM*c»e.ai«nbm««lhi k'^Tte^ 
eemu. Ii la chiefly in the «M <rf thiiiMema that mamre «rf camalbo oew. ixexl^y 
nchindiamo^ ^yieemacheateenied.partkalariylhomi/agteeaiah-lilaeeriooe. 

The oraa ihafhccampany the diaBM>n<l at Bio-Panlo Uiflfcr aomewhat hum ihoae of the 
waihinc aroaoda of hUadaega. for they cuaiaia no piadbrm inm ore i hat a it^ 
many pebblea of ataty Jaaper. Thla table landaoenialobe eeey high.prohaWy aM tree 
than ft,MO leet abo»f*tbe lerel of the tea. . ^ 

Jooaya, a princiiial eiUiife of Mlaaa- Koraa. ia S4 Iragore to the aoeih-enat of 
b an acme angle of the enaflneaee of the Jift t oobooha and the Kka-Oraad^ 
bed of the atnaialeU nUeh fall vaatoard into the Jtgilaahmba. thaw rnlM alnia 
topaaea are found which are known nnder the n a me cf aauiaa miwwa with Wee byufr a and 

aqaamarine berylt. In the aameeuoatry trefoand the braatifolrymuphaaetor ehry- 

Mmeryta an mach peiaed In BreaiL And it m from the caaloaa oT ladaia and Ateice 
that the laritrat diamonda of Unait comet yH they haee not an pore a water aa ihuee 
of the diairiet of ^crro-do-Frio, bat incline a Utile to the lemon yellow. 

U ia known that many mjneiala heeonre pboapkoevaeeol bjr heoL or eapoe are to ine 
aon'a light. Diamonda. it hae been mid on dooUfnl aothnnty, poateaa tWa property, 
hot all not ia euoal dr^ree, and eenain prccautiiew ntoat beohaeeeed te may u maal- 
feat. Dianumda need to be caponed to the auabaam for a certain lime in rnler to 
hrcooMtcIf-lamiiionai or to tke bine taya ef the ptiamatic epeeMwm. whic h negwoen 
atill more the faewtey of ahiniag ia the derit. Diamooda auacepli^ of plMpbom^e 
eahiblt it either after a bent not raiacd to redorea. or the Weetrie dierharpK Many 
mineiala potteta the power of becoming rleemeally phoapborreceai, whleb do M 
niipear to be affected by the tidar iwya. Dtanmnda poaeeaa am only agreW ref^hrw 
power in the mean ray of light, hot a hi^ duiperaiec agracy. which enaUet them to 
throw out the moat rarlrd and mid coloore in mnllipiMal direrti ocm 

Diamooda lake pncedencv of eeery gem far the porpree «< dime bM dreoiallM t 

and hence the price attached to Iboee of a pore water increw in ao rapid yroj^ww. 

ikai, bey nod a certain term, there ia no rale of commereiol rahmlMm. The mivm* 
diomo^ that li known aaema to be that af the Rgia>> In the Eait Indira. 

It ia of the poreat water, andweigba Ji7 eareta.or. af tbe^ ef ♦ r»ire “» » 
imwarda of » oonoee troy. It ie aboped like an wttk an ind«o..4 
tbt imftikr tndi it w»» d aco f t frd at I ftboot 100 ff*f» •b 4 tktMifh tM 

paaamaino of H hao coal ateeiai warn it ntnaiaed to tW ^laa 
A governor of Beuvie. after acewrutaing the qnalnim of thr gem. wialmd to be the 
parckaaer, aad offarid IkU.OUO dollatt fbr it.haaidea two war bnga with^tonra^od 
ammooitian. tageOwr with a certata anmker of great gani. aad a ymauiyrf powder 
and abac Hat thia diawinod p io w mi d eoek Arknty to India, being regarded a* a 
y.iim—- involving the fartnaen ofikc UA)a>' ** to part whb^ 

“ Tlir dtoiaoad paamd lato iho pamtoatoa 

haa town tovnrtoWt a«Aned by the mrmbare af ihol ftmily. owd by the }j-e,l^ 
of Dathi and Katod. It hm here Ire k-lh amtto* Mretifaef 
DOW kaowB oader tbo name of the tou i-Woob, or ^aim 

displayad by ha preaeot prepeiHor, her HtOttoy the Qaaea, at tbo Uraal l.ahihilloo 

^T^'diamoad deaomitulcd the Koh i-nooe, or klaoilam (knh)«f loAMantoV 
haa long oqjoycd both Imitoa tad Earopraa reiekeity. aad km aocordtogly ketn tke 
aabtot of tnditionartr IhMe. m well m of hitoorieni recuri. 

Tmrdiog to Uinda legrod. h waa ftmad to tbo mtoao rf tU 
daya of the OreM War, Ih# anl^ of the hetom porm, thr Afoho'lkn'reto. and ana 
worn ^ one of the warriora who wm alaia on that oeanato^ Kai»h^ of Aoy^ 
iHU wonld plaonb shoot 4000 yeara ago, or «1M me. A 1^ Uu.ttal arm noAre 
H the properly ef Vihremndiiya, the r^ ef Mjafim ** ^*^ ...**** ^ . 

dricende^hVi eneeeanira. the rq^ of Malwa. anul the pemr ip e l hy wm 



eretraa by the ereueaof Ala ed-dm, Ibe _^ ^ 

the aatohingtaphy of the aaltan Bahrr. erV*^, ^ ^ "***„, ^ 

pnmerty t/lhe^ianm ef IMhi h lht>e dnabtlW, he« wW« m how la mtotor 
U^inty. ahhoogh the gv ou n d i of llifMi*«olty hare nal kghertu 
Vo*. II. t* . 
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Is loss Mooi. Jess Bspiiate Ts*en>l«r, in ralrrpn'BBg and Inttlligeiil tniKllcr, 
ind ID emloeat Jeweller. ilthiHiab Gcnjrer, Barao d'Aubooiic, riiiied Ini^eipeciall; 
to [mrefanr dUinoodi. HU proteuion and Ui penouil cbi^trr mviii 3 Lire le- 
eummiiaded him to the Ikruarablo sttentiua of the luhico of the eouit uf^lhi, md 
bl|pi( u be vBi, of Aurangieb biimatt by wboie oonueaiuU Mom. Tiremirr «ul 
pcnnitled to impect, boodle, ind wei^ the Jewell of the imperial cibiaeL Anmopti 
tliem wu ana whieb lu rarpoued all the ml in lias ind eilna. Tirei^der ducribet 
h aa roie-ciit, of the ibaps of an ent is two, uf good water, and yaigidiig 3llJ 
, rati*, which, bo layi, hi equal to ISO of our airata 

There ie but little doobt that tbe diatnoad rsamised by Tufwrnler in the lloUii 
Cabinet was the Kob>i'Noor. Bober, tbe Mogul emperor, obtained a diamond, cw- 
mpondin^ eaactit with thia, and it paMed ercninaily into the poneiiioa of ll» mliue 
finiUy afkiboL Nadir Sbah,aahIaoeeupatii» of Deflu in 17S9, comprllrd MubamneS 
Kfaah, tbe grrat^grandiou of Aaranaaob, to gWe ap to biiu everything of ralue that the 
imperial treaiory possMoed, and ba biofrapher and aecretary ipccides a pesAAuA, or 
prvsent, by Mohimmed Shah to hie conqueror of icreraf magniilcrol diamanda. 
According to the fiunily and popnlar tnuLtion Mohamined Shah wore the Kob-t,Nocir 
in fttmt of hii turban at Ida inlerriew with hii conqueror, who ioaiated on exebansing 
lurbana in pltnf ef hii legard. Howernr this mi^ hare been, we need bate little 
doubt the! tlw great diaiuoad of Aarangaeh, wai hi the po m aaion of Miibammed 
Sbah at tbe time of the Pertian ioraiioui aud if h wM, it nuet certaialy changed 
maalera, and bceame, aa ia aairmally aaaerted, the jwoperty of Nadir flbah, who b aUn 
told to hara bealowcd upon it the name Kob-i- Noor. After hia death, the diaraood 
which be bad wreated ftm the unfortunate rrprearntatire of the hirnir of Timor, bceame 
the property uf Ahmed Sbah. the founder of the Abdali dyaaity of Kabul, baring brea 
risen to bi^ or more probably taken by him, flom Sbubrihh. the young aun of Nadir, 
Jewel dcaomded to tbe luiKeMora of Ahmed Shah, and w^a ILIr, EIpbinatonc waa 
at Puhawur, waawombyShahShqiaonhiaarm. When Sbah Sboja waa drireu Aom 
Kabul, he become the umniMJ gneai and uctnai priaoner of Unnjet Sing, who ipun-d 
nritbor tmporUmUy nor menace, anlU, ia 1813, he compelled the fogitire monarch to 
reaiga the pteeioua grm, pmrnting him on the occuloa, it told, with a lakh and 
XS,(X)0 rapm, or ahirat lt,OOQL atotiing. Aeooidlng to Sbah Shqja'a own aecuunt, 
huwavrr, be acaigned to him tbe iwrennea of three rulagw, not one rupee of whieb im 
ner realiied. Runlet waa highly dated by the acgelaition of the diaiimiut, and woiw 
it as aa armlet at all great IbfiiTala. When he wai dying, an attempt waa made by 
petaona about him to pmaada him to maka the diamond a pment to Jigxnnuth, 
and h ia aid that be inthnatrd aoaent by an incliostiou ef hb head. The Imaunr, 
howerer. wboar charge it waa, refnard to rite it up without better warrant, aiul 
ftunjet drmg belbre a written order could be atgned by him, tbe Koh-i-Noor waa 
preamed for awhile tar hb lucceMora. It wi* oecaaiooally worn by Rhumuk Sing 
and Shu Sing. After the murder of the btler, it remained in the Lahore In-naury 
untij the laperrmlon of Dbnlip Sing, and lha amuxatioa of the Puqjanb by tlw 
Ilritiili noremment, when the ctril lulboritbi took piuaimhiB at the Iwborc treaturT, 
under thmatipuUlioni prrriouaiy made, that all the property of the ytale a^uld be 
coadeeated to the Kaat Indb Company, b part paymrol at Ihcdebt due by the Laborr 
guremmral and of tbe expcnaei of t^ war i it waa at the mme lime atipoUtnl that 
tlw Kob-i*Naar ahonid be prcacnied to the Queen of England, Hoeb b the atrange 
hbtory of errtaioiy oos of lha moat mraoniinary dUtuomU in the norid. After tCa 
C<mi|iBay became poueiaed of the gem. it ww taken tat charge bj Lord Dalbouiie. 
and seat by him to England ia enstody of two oficeri —UmiLft Uamttmi t/At Gnat 
Sxktbitiaa 1851. 

As nbimied at the Cryiul Phlaoc in Hyde Park, the Koh-i-Noor weighed I18ik 
carats. 

Tlw form of tha Kob*i-Naor b gim in 844, r b a large pbne al tbe bote of 
the dbisood wl^h b a ctearags pim. t, auo a laigs cleaeaea plane, pradoerd by 
a fkactore t thb bad not bean pcdtafanl, and beiag fatolinad todw plane r at an anglh 
of 109° S8', alTnnlt a latbfoetory nxana for detcraisuig iba direct^ of tbe elesrifs 
plansa of the itoDe. a abowi a flaw miming parallel to t^ ebaragv piaae r. Im 
rouatitnted the prineinal danger to ba apprehandad ia eutting the lUoe, and wu moat 
skilftiUr groCid nenily ant befora any of the &ecta wrrr eat. Thb flaw Kcased to 
pruceed from a fosetore marked a. c and ■ were nttb nolehca eat in tbe atone for the 
purpM of hoiding the diamond la iu origiaal artiiag | a a amalt flaw which aImo>l 
requirod a g^ to aeo it, cridentJy parallel to tbe plM r i n a fracture from a blow 
ur fall, abtiwiag at Ita kaat a clcarege plans.—TVaaaaf. 

Thb fine diamoad did not pomeii tlwt highdsgTMof fatiUbneir which waa expseted 
from ita groat re petal gpi) it waa eonaequemly rabmilted to Hewn. Garraid to ba 
mat. In tbe op rr at b n liw weight was riducad amn than oae-third, bat ib briilbaey 
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«ai gmlly hnproreL Tfc« p^ttnt ««•»» of tb« KoJ»-m««r a tluiva ia fr-MtU 
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■ gMi. the ant aret—I, Thai rf ifc* caiowtrtf Itate. kf Iht 

lai* cmpmt tVbariat. wkleh wrluti* IW «»"tt II t» laid to W of tW •iM. ti a 
piavon'i ««. tod to fctT* bwn hoqfb* Ihr MMMMf.. WoUa aa aaaaitjr to ^ Of.^ 

nmbanl uf 4.no0f It it rejmttod tbat Ifc* ab»*Tt diaaread fcnard » of Ifc* tyto «C 

Ibe fluwMu atttr td Shttino, hi tilt Itaiflt of Bnaia. tad 

who Itod dttcftod iatothoMaJaliar «nh».totad Iht mam rfretdi^tW |ia«oda.>f 
llui vrodoo* gno. tad aci|itd whli k to Midna oWf* W ditpittd of it to a *i|i 
oiHata tor I.000L, who rrtold h to a J*w for IlMWH Fnaa bito it am tranak^td 
tor t tame mn to the Ottek tocrrhaat t. That of tha r to ptror of Attiru, wl^ 
wrigla ia» Otma, tad hat a •liahiljr jrtUowith baa. It htOjVowrwr. hitoi ^ 

lOOOOul. t. TliatofthrPr«ach«»to,«aIlrdtbrRr«ratorPtadMUaood,rr»arb^ 

for ha tona aad ha prrtort UmpUity. AlibotabTl wr^ oaly *“ 

oaaliutahaTrcaMatdhtobtTaloodal IdtMWOCuwwib jtcwtooaly. 

Tb« lanntdlaaKndhniialMdtiy BfaaU.iiow iap o tawa ln a tftboOiwwaof Partof^ 

wrigba, aoowdla* to lb# higbtit nniaataa. 1*0 earala. li w» feaad la iba alrtatoM 

of Abaltr. hiarUj.*laltdiaaiet. , . ^ ^ t_1. 

Itiamoeda aoait to ad of ao ealnardiaaty toa«aiiBdt, bet a r»d farm aa^ 
p«f« vBtrft mmf bf filaadW accrulti vtaaiUrd r«l*. Iq a 4 ftm «wia 

S?7r*5to Vo^i.tot « a^ i. cwt away that tb. wtMwf tbt r- do" 

aotcS^n^halftbawriabtoflhtdaMtoodhidtotoagb^ri wW«lWr^of 

a cat dbuaood m eatonaad t^ to that of a tiailar rotgb Attomil of do^ 
carlwaWt of tbr eatt of wor* a w a uh ta. Tbr wrlfht tad ratta of dita woodato trobot d 
hr ranta of 4 gtahn raeh 1 a*) tha ronyantin rmh» af tww dtatooad^ wtaal 
qtalily. bwt diSWral w«*hta. ia aa tbt aqnarao of Ibaat wttfhia ivoa^rely. TV art^ 
M of iwuh diaawnda ibal art worth worbiag, k abort Bf tor lat af a oiojl# 

tortapJiibodd i t w o ad ofoatcarrt»rtabtrt ta haat t aftwtaarta.llay*w 

ta ihr roitab ttair ia doaUt tbr aqotrr of * 4 , or 8 f Thtrttor* to ridtotto tbt rotat 
af a wfne^ ihaBoad. aarrnaln ha wrigbl ia carats dooblt ibal weight, aad awhiply 
tbeaqaattafthiaprodacthy If Uoaot. a wroagbt ditrtoad af 
• Ictrrtkwortb f» T oaiwia la worth £ntJ 

* ■ ” ! “ I!; 

4 . „ 1*8 I® » 

. 6 „ *U0 *0 « 

• „ b8« 

btroad whith weiabt Iba seitttaa aa baiftr ikt la thJagttaittriral *1 
S^toanotaiWWpaiwbrtirrttf aaeh axpoadra A ^ witog ipot tr daw ad 

tor klad lowfii aic rtd lw g l y tha im— rnal ralt^ rfa dia 

Diannada act aaad aot taly at donwatirt gw M tor , _ 

far rattiag gkrt bjr tha glaaiar, aad aDVuida of hard rtoart^ ^a lafatary. 

Ob the atTwetara af lha gbuiar'a di a ia k wa |Mto ataa 
• c B 
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atiocu ud re<I««tiow bjr Dr, WoUoitoa. lie remarlu, that Um turdnl iniMUiKiet 
brought to ■ eharp poiiit ecratch glaaa, iadeed. hot do not cat it, and ,*liat diamo^ 
alone poMciied that propertr: wUcb he aacribcf to the pecnliantjr of iti cTp e l a ll iei l ioti 
in rounded Iheea, and cnrriUnBar edgta. For glaia^ottingL thoie rough diantonda are 
always edeot^ which are aharply cryataliiaed. hence calM diamond iparha; bat cal' 
diamondi are neerr need. The tnoiination to he gireo to a aet di anww j d in catling 

f ;lam it eompriaed within eery narrow Umilt; and it ought, moreorer, lo be moeed 
n the direction of one of ita anglea. The careUinear ed» aiyoining the cnrrrd there, 
entering aa a wedge inlo the fnrrow oMOed nn by iueli, Ihoa tjpdt to irparate the 
{Mina of the glaai) and in order that the rraea which eautea toe teparatran of the 
eiireoea pnrticlet may take ptace, the diamond moat be held almoat perpeodicolar 
the aurface at the gloaa. Tm Doctor ^red Ibia theory by aa ezperimcnL If. by 
auitabte eutting with the wheel, we nuke the edgea of a cpmel rnt^, or conuMlnm* 
tcleeie (aapphire), cnrrilinear, a^ the wliaoent Ihm carved, three ttooea win col glam 
at well at a slaaiar'a diamond. bM being laaa bard than H, they will not preserre thit 
property to MBg. lie fonod that npon giving the aarfme of even a ftaginent of flint 
the aame ahape aa that of the eotting diamo^ it aoinired the aame property ( hot, 
from itt rolatiTe aoAneaa, waa of duration. Tm depth to whkJi the flaaorr 
canaed by the glazier'a diamond penctralca doca not arem to czeeed the two-hundredth 
of nn ioA 

The following remarka Mr. Tennant cannot fail to be of iolemt, and. aa pointing 
out the erron which have been frctiuenily committed throagh ignoriooe, of great 
value. 

** By attending lo the forma of the eiyatal, we are qnite anre that we ahall not find 
the emerald, aapphirr, aireon, or topu in the form of a enbr, ortabt'droo, tetrahedron, 
or rhombic dodeeahedron t nor the Jiamamt, aploel, or garnet in that of a aU aided 
pritm. and an on with other geroa. For want of a knowledge of the cryatalUoe form 
of the diamond a grotleman in Caliibrnln aflierrd toof (bra tmall apecimen of qnartr. 
Ha korw nothing of the ■abaiaace, cacept that U waa afaright ahintagmineral, taoea- 
■iraly hard, not to be leralched by the flic, and which would acrateh glam. Pre. 
awning «l<«« Ibaae qnalitiaa behmged only to the diamond, be eoneeived that be waa 
offering n Ihir price for the gem 1 bat the ovner decliord the offer. Had be known 
that the diamood waa never fonod aa n aia-aided prima, terminated at each end by n 
aia-aidad pyramid, be wonld have been able to detect the foct that what be wu offe^ 
SOof for, wM really not worth morv than half a crown. " — Tenmamft Lactan am Otmm. 

The accumpuiying forma may aerve lo guide thaw who are ignorant of eryital- 
lography. 



The foUcwiiig techa'icil tenia are applied to the different Ihcea afdiamondat_ 

BezilMt the npper aulcn and coroen of the bnUuat, lying between the edge of tbg 
tabic and the girdle, 

GJktt the amall horijOQtal plane or fime. nl the bottom of the irillimmL 

Cramm: the epper work of the raae, whi^ all ceatrea in the point at the top, and 
U bownded by^^ boriaoninl riba. 

/arete r triangalar foeea, or pUnei, both in kriUioale and rawn la bnTKoate 
tbeiw ate two aortn, adov or •hU-betta. ind etnr-flwreta. SkiU-HhceU ore dirided into 
tapper nnd imlir. Upper •kiU-foceta an vrroagbt on the lower part of the beail. and 
terming in the girdle t nnderwkiQ Iheeta nn wrongbt on the paviHona. and tcrminale 
fat tbc girdlei Mar-Cwets are wrooghb im the upper part of the betU and lermiaotc in the 
tnbir. 

Gin^ I the tine whidn eneompnmei the aioae paiallal to the borioon i or, which 
deterainct the gmtcR horiaootal capnaiian of the iloiie. 
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tjanyits tar rnoinnn to hriHaatt and 

of th^tiiiU and Mar*fiMTta on dar faeiiL 
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la irtJKaate t]w 7 art (umrd br Um 
la mu Vj tba atMtiag nf tbr becta 

in Iba boriaaotil riba of tba crown. 

k /VnUma t lb« aadar aidfa aad oonwra of irUUmU, lyia* bctwera tb* girdle and 
tbc coQ^ 

Kii »; thfhliftff. or ridgn, vliicb diiiingwili tho MvrnU portf of tko vork, both ip 
hrJlitUftM fOMia 

TMt; the luge horiaoolal plane, or be*, at Um top of the bnSiaai. 
fit. M« ivpTTwnu a briliiaat, aad,^ «SO a roaa e«t dtamood. 

Tbe raae daunood hi flat beneath, like all weak atoon, while tba opper brw riaea 
ftin a and la eat into flaeHa. Moat aaaally aia flaceta am put on the rentral 
r.'eum which am In the fnm of trianglea. and naiie u their aanaUa; tbdr baara 
ainrt noon anotber ram of trianglea, which beinf ant In aa lamme poaitioa to the 
prccrdtng. pcearat their faaaea to theta, while their cuinniita tenwinate at the aharp 
margin of the atone. The Utter trianglan team apneea bctwera them which am lihe- 
wiie eat each into two fkeeta. R; thin diatribotioa the roae diamood la rot into 
St faoetii tbe aorbee of the diamood being ditrided Into two portioaa ef which the 
upper in called the crown, nnd thni fcrming the cootoar, benenih the furmcr, in called 
detuM (bee) by tbe Fnmch nttleta 

Areocdtng to Mr. Jefferiaa in ha Treatiae on DtaaoDda, the rrgnUr raee diamood 
it fonaed by Inacribt^ a rrgoUr octagoo hi tbe centm of the mhle aide of the alecr. 
and bonlertng U by eight nghl-nagled trianglea, the haaaa of which rarrcqnmd wuh 
the ndoa of the octagon i b^nod theae ia a chaia of » traptainna. and aamher of 
16 iriaaglra. Tbe eoUel aide alto eaaaiita of a miantr erntml octagoo, (rnan rrety 
angle of which proceeda a my to tha edge of the girdU. flwviag the whole aarflMe 
into ■ tropcainma, omh of which U agam aabdirWed by a aalieot angU (whoaa apm 
loocbea the gltdU) into one irrrgnUr pentagon and two irianglra. 

To bahion a mogh diamood into a heiUbat, the flmt alep b to medHy tha been of 
the original oetahedron. to that the pbne Ibrmed by the joactma af tha two prni^ 
ihaU be aa exact aqoam. and the axia of tbe eryatal nreciacly twice tha length of ooe 
of the aid« of the aqaam. The octahedron being thna mcliflcd. a metiea b to he 
nude parallel to the eommoa bane or pirdb. eo t« to cat off S eighteenthn iff the wh^ 
height^ the npper pyramid, nnd 1 «ghteenlh ftoa the tow naie. The aapertor 
end larger pbne An. prodaeed b enlled the todb. nnd the m^ 
nailed the fwOtti ia tha atato It b termed n cwnlrta ayimm Aeminif To nm^ 
it into a bfilDaiit, two IrUagnbr Smeci am piaoed on ai^ of the taMe. ihu 

ehaaging it from a eqnam to an octagon I a toaenge-ahapod 1^ h ilao ptaeed at arnb 

efito(bareomandtbatabb.and another toneage eatrttdipf length^ along the 
whob of eneh aide of the original aqnam of the lahb. *hieh wiA tM Itmagnlw beato 
■et on the fcnac of each teeeng^ ctonpbtoe the w^ 

aideafthedbmood,Tig.8toaengaa.aodS4lrumg^ On tim eoDeC aide am 
1 irmgabr pentagooe. aberoatiag with “ "“7‘ST' 

the cJlH aa a eeatre. and Soldered by 16 trbngwW flweteadJeanmg^ 

brillbnl being thna completed, ta act with the inbU ai^ “1 , 

•_I_*_■ , 1 ... M,*.!,, fn Meeive tha Aataond. The beiRbnt ia alwaya three 

Ftnaoe, the ihiehaeaa of the hriRBuil b an 
or tahb nf the 
Tbe 


I Botltoaat one third b teaeraed for the upper nan or tahb 
mmuaing l|m thirda for the tower pvt or eollel (nIauiX 
era. and ita ctrcamfrrroce b cot into breta, af erhbh aome nm 


timen aa thbh aa the roar diamond. 

•iff into two nneqnnl poniona 
diamond, nnd Iba linm i n in g _ 

Uhb haa aiglK pbnea. and ita cireamfrrroce- 

trianglea anl ochara toamagea, -^le cnltot b alao eirt mto b^ 

ia nf CMarqnmce that the paeUtona Im w the moan on!"* the nrp» ^ «h« 

they enrmpnod to each ocher, ao that the armmetry be perfect, be ocbrrwtae the 

fitjT of Um Udit wooid br AUm ^ . . _ 

Alihnngfa the pnee-diamood projeC^ hn^f ff ligh t 

tion often ihaa the hrilliant. yet the Wr ineo mpamli^ gi^er (V w 

Ihediffemnceofitaewiting. In 

fignrm. and tneUned tl diflemwt aagb A mnnd the uhb. on the ~ 
a!£^ On the jnSd (cobene) S4 other ^ * 

a-utau the c«lm Into a tmacated pyrami d. Th roe »4 

am dlKmntly incUiwd and peroani diff"*** eme nttal thm th e beta nf 

the top nnd iL bottom onrrropnm! MgHknr in nn^ieotly e aaro pro popya t» nmlti 
ply thn mfltetionn nnd leftnottooa. ao an to prodwee the eotown of the pnamalie 

‘’ISfAMONDS.ewWbpef. 

aun«nn.yetitmnyht«lithy natml loo\.pen»ided oMow beappll rd i hi thn leq^ 
a peHeei knowbdgr .Tthe atractnm. heenmitwtU 

dueeliooin. Thb dreumnunce prereota the workman from farmmg bexuan erptanro 
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DIAMOND CUTTING,- 


gfiKTB]l7, bjr tbe preet M of fplittisK | h* Ig ihervfofv obtiited to rnort to Um procng 
of abnuiia, which ic Icchnlcallp nUlnl roitisf. The pmcni of b HTecicd b/ 

fixing the diaiBcmd to be cut on the end of ■ itick, or hxodlr, in > mnii bell of 
oeaveni. that perl which b to be reduced being left to project. Another diemond ir 
ebo fixed in a •hnilar manner | and tbe two etooea being mbhod againil each <xbrr 
with oooiiderabie force, they are nuunally abraded, fiat mrfoeei, or ibeailet, being 
Iberebr produced. Other tkeetlea are formed bjr ehifting the diamonde into fr^ 
pmitiuna in tbe eemcai, and when a entBriettl number arc prodotad. they are fit fnr 
' polithing. Tbe MntMo, when col, art fixed foe thb purpoie, by imbwiding them in luft 
eolilcr, contained in a amall copper cnpi, the part or tboelto to be polbhed being left 
to protmdr, 

A flat circabr pbte of eaat-lnm b then ehargrd with the powder produced daring 
the abraakm of the dbmoodi j and by tbb meana a tool b frirmed wlueh b capable of 
producing tbe exijabile liatni to much admired on a finely-^iabed gem. Tboae 
diamoode that iiw unfit ftir wnrhing on accoiiat of the haperfoction of ibeir luatre or 
roloor, are lold, for Tiriooi aurpoaei, under the lecbnieal name of Itort. Stmuw of 
thu kind are freqiamtly brahen in a Heel mtatar, by repeated blowa, until they arc 
redaoed to a fine powder, which b omd to cham metal plate* of Tarioni kioda, for 
tbe nitr of jeweUera, bpidarlcB, and other*. Bort, in ihb etair of preparation, b 
incapable of poiithing any geau) hot it b need to prodaewfiat lortbaeaaa rabicaand 
other peweiona maoei. 


rwe dritb are imub of eman tprinten at bort, which are iiaed for drilling amall hab* 
in rnbien, and oihar bard monca, for the mw of walrh-Jewetlcr*, gold and lUear wire- 
drawer*, and other* who require eery fine bob* drilled in mob *Bb*tancca> Tbcaa 
drilb are aim a«rd to pierce bola in china, where rieela are to be tnaerted | aUo ft>r 
piercfBg bi>le* in arufiidai enamel teeth, or aire eitrroa* eahatance*, howeerr hard. 

T^ iiillawing dcacripliaB fornlabed to Mr. Tejuiaot. by Meecia. Garrard, of the 
ratting of the Koh-i-noor will fully expUia Ihw pernfiar conditira* of the procc**, 
nnd abo thnw that there are eoina rnmaraable diSereaeei in the phyaieal caadHlaii of 
tbe gem in lU diflWenl phmea Tha tettera rvfor to the out of the Koh-i-noor, artieln 
PianoHD.^^ M4. 

X lo cutting diamond* from the roogh. the preecm b m oneertain that the 
ewuen think ihnnirlra fortunate in retaining ooe-half the original weight. The 
Koh-i-noor, <n ha arrieal in Kng b nd . waa merely turfiiew rat, no attempt haring been 
m^ to produce the regular form of a briUUnt by which alone Imtre b obtained. By 
refimee m the figom, which are the enact aiaa of the Kob-i-oonr, it will ba clearly 
^ ”* “*^**~*7 1® remoee a large portion of the elooe in order lo 
obtain 1^ demred eflrct, hy which meana tha apparent anrfaca waa increaaad rather '»■— 
dimtaMhed, and the fiawa and yeUow tinge wet* remoeed. 

. dinnu^ catting b elfoetcd liy on horbontal inrn plate of alnot 

ten iociM diameter, called a •rigf. or ahtf which reeoltea from two ihaojuuul to three 
^thumud lime* per adnote. The diamood b fixed in a bull of pewter at tbe end of 
im artfc treti^ apna the ubie in which the plate reeUees i the other end. at which 
the hall coatBiahig the dbraond b fixed, b piemed apoo the wheel by morable weiehta 
m the dtecrntmn of the werhmrn. TheweightappliriearicefraaittoaiilbtLBCCfird- 
laginlhe^idiW&eeumtendHlobecol. Tbe rcentting of the Koh-i-noor wa* 
rnmmaneed on Jaly la. IMa, Ub Grace the late liahe of Wellington brimr the ftrte 
penon to p^ h on the nuU; the portitm firm worfced npoa waa that at which tha 
**7“ *» redneeiha atnna at that part, nnd m to lard 

the eat of lha rtooe before tha table oonld ba fijrmed»the intention ba^t lo torn the atona 
n^rcaontaHh, and taka tha inebion or flaw at ■. aad a finctare on tha other *Ue of 

the atone, got •btiwa m Um engrariag, an the hoaadariea or adaa of tha giidla. The 
^xt uapor^l Mep wn» the attempt u> remora an iacbiaa or flaw at a, deeeribed be 
Profteaiir Tennant and the Bee. W. Mitchell a* hating been —e-tf for tha n u rpme of 
boUing the mme more firmly ta it* tetting, hot pronoaaeed hy Ui* ratten (aftre haw 
cal uto and coined h) to he a natural flaw of a yellow Unge, a defect often met with in 
*a>all itoiiaa. The neat «tep waa enttina m-fimat on tfaetnp of Um mmm .iw... 

the but awntiooedfiaw. Here the differeace in the hardnrea of the alone flratmanifeated 
■teetf) for wbi;* tnrtting ^ focct, the bpidary noticing that Uw work aid not proered *0 

nataihitbcrttKalkiwcd the diamond tonroain enthet^lrathertongerthaniUBai/wuh- 
oot taking it off lo real i the coan^aence waa, that tha diamond became ao hot ftma the 
roolinnal feictiaD and greater weight appibd, that it melted the pewter ia wbirh it waa 
imhedded. Agabi, white eattiaf (|w ame foeet. tbe mill faecame ao bat ftom the ea- 
trrroc hardnr** of the ftonc, that partielm of iron mixed with diamond powder aad 
oil ignited. The pn^bb eaaie of the diamond proting *o hard at thb part b, that 
the lapUniy wa* oWi^to cat direcUy apoo the aagb at whiefa two clMtaac pteara 
mret, cnttiag icro** the grain of tha atone. Anelhrr ttep that waa tha coatnbred to 
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br Imnortaat by tbe cntien w maorisg > flaw ai«. ThU flaw waa wa thnii*bi by 
TfOflhnt and Mr. Uitcbell la ha danfaroiu. beouiaa tf it wrra aHowcd to run 
aeeordiim to the eltarap. it woold only taka off a imall |u»e«. which it waa nacasaary 
ramura in oidar to aequlaa tha pna^ abopa. Tba coinm, bnwairar, bad an Mm 
ikai it mi)(hl not taka tha omrad diaoetioo, and, tharalhra, began to e»l into it tnm 
both ai^ and afiarwania diraatly upon it. and tkua thay onccoadad in jfotting rid <f 

it. While ctUlinn, tba atone appairad to boeoniahardar and hajdrribaflirOiar it waa 

cot into, aopedaUy )nat abort 1^ flaw at a, which part bacama ao hank that, after 
working the mUl at ^a mediaa rata of SttXi tioMt par ntlnnta, far ain btara, littla 
imprawioa bad been madei tiw apaad waa lbarrf>n inert a aad to niort than aooo, at 
^ich nto the work gradnally proceadad. When tha bark (or former lop) of the 
itatm waa cut. h prorad to ba mneh tnAar, ao that a facet waa made in ihraw boon, 
which would hart oecapiad mnra than a day, if tht hardneai had barn «|Hal to that 
on Ike other aide t aercTthiOeat, the atom aftarwarda beoame amdoally harder, aamti. 
ally ondrramth the flaw at a, which part waa ocarly aa hard aa that diraetly aborc 
U. The flaw at n did not inlrtfare at all with the catling. An aitampi waa made to 
cut out the flaw at a. but it waa found not dcairable on noonnnt of ila length. Tbe 
jUmmut VM finlahtd on Heptrmber Tth, hariu taken thinr-eight diyu to tat, wnrhiag 
iwclrt hottiu per day wilhoot c ie ma tinn .* Taa wnight of the Koh-I-Koor ainca cut* 
ling ia Ifltl canla. ... . . 

DIAMUMU DUST. Tht nat of diamond dual withui a few teara haa toerttatd 
rery malanally, on account of the Increaaed demand tor all anleba that art wroagbl 
by ll,tachMeamr<w.iolagliaa.fae. There haa hetn a diecorrnr u^ of the poculiar 
power of JBeoutod duat npoo atent i it aim the Uncut edge to bM hioda of ratlrry.and 
ti ihrentonedatonetimetodiaplaBatheliamof Hungary. Ftariy powderedoiwuadum. 
bowertr, now oeenpiet Ha piece. It it wcU haoww that ia enttiag a diamond, the 
dnil hi pheed on the loath of tha law—to which It adhercei to ihia daal hi to br 
Btihbatod aolely the iwwtr of man to make brilUanm from roagh dlamonda. Tba 
d»l enaNet the poliiher to obtain the perfcetion of geomwincal ayaimtary. which ia 

one of the chief beantiei of the minenl, and alao that adamantina pal tab, whiuh nothing 

can injara or affact, cart a aabetaaer of Ila own aaiarn. 

Diamaod dnel. U woold appear, can now ha mannfactand by the aguney cf rolMc 

eiertrktty. Sea Htawowt. .w i_ 

DIAMOND MICB08C0PE8 were fltit nggraled by Dr. Oaring, and hart been 
wtU esecaied by Mr. Pritehard. Prtri^ to griiu^ a diamond into a aphenral 
Sgnre. it ahonid ba groand flat and pi 
it. aa opticiaaa try dint gUaa. we mny 

ptiwer, aa many hare, whieb wonid n- 

OTatattina fenna of the diamond. probaMr the oetahedrtm and the cube art the only 
ooee that will girt a aingieriaioo. It will, in many eaaea, htadrlaable to uriod diamond 
hmaat plano«ioraa. both bmanaa thia tgum gms a low iph^cal ahento^ and 
hecanat it aam Iba trouble of grinding mie aide af tW gam A ctamam laol^ caat ^ 
inm. pand with dtamood powder, hammered Into it by n hardened aM 
emploVad by hlr Pritahari. Thta Inganlona attiat aatoaeudad fat amnptol^a dcnhfa 

con eei of cnaal radii, of ahont A of an weh toeim. bearing aa apaatare af * of an inch 

with diriia^m. upon nn.|m and he entodm—tirr nt« 

Thia leaa uirea ri^ whb atrifling chfomatw aberration i in other lacpeeta, like Ih. 
Uurtag'e Amiriaa refleetor. but wiihfuit ite darharaa, tta light ia aid to he mifmim 
to ifau of aae •ompoand microaeope wkatoree. actiag with tlm Wtoa powm, a^ tm 
uai 9 0 ^ Bpcrti&rr. Th* »4T»iitii^ ai MBla§ M witkort AMmilMa 
iaterpmtioa of only a ringla nmgnifler, iaMtad af laehiag aa a pfatu* ^ ■“ 

eye-gbaa. ia erident. Wa thna haren aimidn diieot mew, wbaaeby tea ahoU toeawiit 

aecnrutaly and mtaalelj the leal leatnrc m pit)acta _ 

DIAMOND TOOLfll 1. TAafAjfar'a f ini i a f b tha natnial dminond. toaatthat 
micofilaedgiabbrooghltobtnronihaghaa _ 

to ibiSa of the dmmood, and UTth lEtot he mootoda^ e«r^ g^ tpammji^^ 

mefnl ptopertr af Ih. dbmowd dependad farm Although tha petmdbt^^ 
ofthadiaa^b tlnu of a tegabr octahadma. D ^ da 

npwardi of one handred forma of cry toalhto^W^ dlm n ad The OTTgular octa- 

bWnmn with ronad fiioau are ihoan proper far gbkim dmm ondn _ 

Natwithatandiaglbe hanhwaa of tbe<tpmoiid.yat. to 

cm and twodaaei am wort otoereryweok. froto being .oatoae, Ihi? hemtoempto'y 

concam. and the cutting power b had. 


t^rnma to gnttoing a nia nwi no mm aipnenru 
1 poiulbl npoo both eida*, that by toohiag ihrougb 
my eat whether b hto a doohb or triple frfaaetire 
I render it a a a l eaa aa a lena. Amoag the diA'iunt 
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t. DtammJ JnlU arc made of nmooa iliapn i tbnc an cilber found amonipa bn* 
prrfrcl diamondi. or, an aelntcd fhan fragmwti tpUt off fiun |ooi^«taaea in ibeir 
maauflwtnn (or JcwrlUny. 

ItlAPEH H Um namu of a kmd of obah, turd cUcffjifur taUe linon. It it knnwr 
ajouof tbr French by the name of tot/c/ourre, and it arnaiiirottd with ike axitt exUn- 
ftire figuret of any kind of tvccinl clot^ excepting dxmatk. Tbo noonting of a locifn 
f"*' working dupvr it, in pnnoipla, much the tone u a draw kxnn, but the fixurea bring 
lea* rxlcMKe, the aiounitng ia more limple, and ia urougbi nalinlr by Ube ma>rr, 
^ witbont tbe aid of any other |wnaa. At Iwreiad clotha, of any^amoer of Icavea, are 
only intrrwoTcn at Ihote iatmrata when one of lb* learn ia raiard, the woof abort aud 

the warp below are kept Hoaiing or Huabcd. until the inlenactiaa takca pbee. Ofe^ 

•nioence the fliiotiag yarn abora appean aornit the (abrio, and that below longitadi- 
B^y. Tbia property of iwrelcd clotha ia applied to fonn the ornamental figam of 
all hind# of iwcricd goo^ Bwrrly by nrening the doating yarn when oeccMary. In 
t^ aimplrr paitvrna, tbia it effected by a lew additional iMrn of trrddlea i but when 
tbe range of |iattcni breomea loo great to render Ihia oonreBiefit, an apparatn called a 
Imei Imrnou la emnloyed, and tbe cloth wwrea rrrtb thU mottniing u called diuar. 
I^pera are generally flrc-lcaf twctla, that ia to any. eeery warp Auata under fiior 
tbrroda of woof; and ia raiaad, and of coone iaierworen with tbe tfth. Tbia ia done 
either toecnairrly, forming diagooala at «“ epon the cloth, or by ialerralt of two 
“ called the broken twreL The Utter ia generally, if aot Hnieerially, 
adopted la the roanulhctnn of diaprr. The rtaaon of preferring the broken to iba 
regular IweeL where ornamenta are to be fueinrd, ia eery obtioua. The wholedrpend- 
iog upon RTeraed inahing, to give the appratanoc of obtiqae or dia gomo| tiara tliroogh 
mt^r. wonld deatroy norb of tha aSrei, and materially u^jurc tbe bcaoty of the (hbne. 
Tbo broken tweel. on the cnotrary. restoree to the twreled cloth a great limiUrily of 
appraraiKe to pUni or alternately intcrwarni IhhricB, and at the lame lime preaerree 
Ike Acili^ of ptxidoring iirnamenta by rereratiig the fluahiim. 

UI AST ASK A white and taateieaa aubata^, obtained by moiatening poanded 
ir^i^?'*i***'****’******"***'^'*”'”8*‘****' Albmnea U precinitiled from the turbid 
flaid by nieobol, and ffhered Then the dU a ta a e ia precipitnted by an additional quan- 
tiiy of alcohol, and porifird by re-atifauioa and re-precipitaiiim. One part of diaataae 
will coneert tooo poru of aiandi Into dextrine, and lOOO parti inin laqar. 

IIICIIROISM. The property afeabibitiag two coionrx Many of the pfaenamena 
belong to the eonditiona prodacing Furoaxartnen, which aee. Sume of the phrao- 
mrna ha»* bren referred to patarualitm. but thia rrqitirra examiaatian. 

UlDVMIUhl (lb). A meui diacorcicd by Uoaandar.in I#4l, in «ufr «f nrnm, 
and lo called at betag ataocialnl ia that ore aa a twin brother with 

The oxideof Didyminm (.DiU) ie x dark brown powder; the anllaare pink or rma. 
and aoirtbyot or riidet. r • » 

I»I£S FOB STAilPISO. (CUiu. Fr., J/muXmgpefc. Oerm.) The liral eirenm- 
*• particnlar attention in tbe manuUctnin of di^ U the letrcliuo iff 

the brat kiml iff at^ for the parpoae, and ihU rauat in tome meiaarr be left to the 
n|wrietff« of ^ dic-forgrr, who. if weU ikUlad ia hit art. will be aide to form a inir* 
awrect jadgmenl of dmUtMof tbe metal fur the purpoee. by the nunurr ia 
wkkU «wks apofl lU UTile It •ficmlil \m mber fiae-gnined tli«n and 

|*rffiMrUy cYra tad auifomi ia hi teitarv, M»d free from ipotB atkd 
parehan "[f**™* tk* «««»« maaa. Bat lha etry Sac and unifi^ atrei 
with a ^ky fraetare, which la an marh lalcvnwd far aome iff the purpowei of eatlrry, 
U unflt for our preaeat pnrpo^ from tha extreme foeility with whi^ faeqnleea gre^ 
by pr~ure, and ita hahiUty to crecki and flawi. The eery ciWgrainedTor 
Wert. U alan eymljy objeclioaahU i it acquiree Baaoree^rr iba 
die^^ u>d lel^ Idmiu of beiug eqaaUy aad piw^y bardaned. The oMret 
t^More. H to Mlect • Mrc) of a medium qoality aa to Boenem of texture, not cauly 
Bcted^m^diln^aal^maaiL^^bitiug an uniform textnre when lu inrfiww 
« wuaM orer with n little m|uafonia, by wUeb ita fteedom fitun pia. of iroo, and 
oebpr urrgvUntMi ot coaipontiao, is loAcitnU/ 

“»• P«>I»rly forged at a high beat iaio 
tbe ni^ difp it anolWmd by eery careful anacaliog. aad in that ataleTbaeiu been 
amoeched axternaOy, and brongfat to a table la tha laming lathe, it ia ddirend m the 
nxnvcr. 

^e pr«eae of annealing the die eonaiaU ia beating it to a bright cherry fed. 
and auBSmug It to gradnallr^ which U beat effrei^by hnUing d iaaVmcible 
” *? "..**°* ^ eowly-powdered chareoaL In thia otwration it ia tometimea mip- 
poirf that tha 1 ^ or at Itoit its aunerBcipl parta, Ucomra —j— rnrlinnarf. or 
^ but experiamm dna. 

auch 10 <ipiiihiO| tad I bcUrra tbf coMpoiicioa ut tbe die h loircelj, Ctfilamly ■‘H 
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nuicriallr, mfl«ted hj the twoeen. for h doct opi reaipin long eoongli n ikr Rra br 

T^pTniTmTer onialtr commforrt lU laboon by wrkic^ ool lb* ^ic« with ubpII 
•< <-1 tunb in intagUo; hr ri*l* bcgint in relkf (iion^ Ui» ■ •nnrtiimii dw) i and 
bsTiiup oliiinatfttT coiiipU4*4 Bt* drcigiif Jiwl Mtttflcd mirurtf ili mbctbI twrt 
curroclacat, by iw pnmin na ia eUy, and daha. or caaia ia lypa nuitai, ikc di* to r^T 
for tbs baiatrtaal opmrtkio of haniming, whish, ftnai nnooa caaara. a fcw of 
1 ahall ananwralr, to a [ ir oc o at of morh riak and dtOenlty i ftir akonU any aerwrat 
DOW oeenr, ihe latway U many mootba auy ba aationaiy mated, or r»«a rciaUiTrd 
unite l u a lra a. . . .... -< 

^Iw pmetM of hardening aoft atari la in itaelf aery aimpie, tbongh not rery eaaily 
ranlaincd npoo mechnairal or cbaanieal principtm. We boon by eaMienw that it 
ia a tirapefty af thia highly aalnabla anbatance to brcooe cxeenaiTaly hard, if hratrf 

and anddralr OBoled j if therefore, wa heal a bar of aoft nudlanWe and dneiiU atari red 

hot, and than aoddeoly gameb it In a large quantity ef eold water, h not aoly beeonaa 
haid, but frigiir and britiir. But aa n dia a a aiaai at iteri at eoatodarabte diatea- 
aiona, this hanimiag to an opetallon attmdad by mnny and peculiar dibuhiaa, num 
MptciallT ai wa hara at ibe aarae ttnw tn atom to iba earaful (HtamiUon of tha 

enmaiii. Thia to efliKlrd by covrting tha rograrrd (hca a# the da with a protecting 
f^ compatod of fixed oU iif any kind, thickened with nnimnl ebareoai. ^ per- 
euoa add pipe-clay,otben oat a pnln of gariie, hut pure Ump-Wack aid Imarad od 
■nawer tha porpoaa patfcetly. 7610 to ihialy aptead up« ita work of tW^ whicb. 
if reiiutoitc. may be fhrther daCnided by aa iron nng 1 the die u then olacad with ita 
fbea downwarda ia a rraeible, and eomplelcly aomwiiidad by nuad chsrco^ It w 
heated to a eniuble temperat^ that to, about cherry rad. and in thal i«i^ ■ taaeo 
oat with proper latogi. and pinaged into a body of ^ of wh aa od 

to bc«imIrSal«ridl> incieaiod in temperature 1 hna it ■ ryidly m orrd ab ^ untd 
all uci«- ceaaca, and then laft in the water till quite enoL In thto ptoeaaa H ahould 
orudure a bubbling and htoaing notoa t if it pipea and aiuga, wa may grtwrally appre- 
n CTBcIi or ftHufta 

No proceaa hto been ftmnd to anawrr better than the ahore limpl# and com^ aaoda 

of haidaningiltoa, though othera hare had repantod and fiuTtrtato It haa bM pra- 

pcacd to keep up eurrenu and eddica of cold water in the harden^ 
of ddirary pi pan, coodog ftnun a haigbtt and to aut^ect lha kd dir, wuh Ita Sko 
opprrwoal.to aaoddrn andcitohwiaeurreiit ofwaicT.lathll npon it ftnan a lary pipc^ 
aupplied from a high reaarroir; bat tbaae manna hart not a My war Ptyad tooto 

•wecanafhl. either fat tnttiig the dk. or In giringB any good qadrtiaa. Uwdlbrr^- 

Icelrd. from lha form of the die, ihni h ■ neeeaanrdy odr. ni i» ammAarinmi, 
the hnrdrfi atntta bring ontiide. nnd the tofter onea within. whiA anvatopa n 
witofthingin Ibe maaacr of lha eneecaatra eoato of aa onion | M awymrwt which 
wn aomrtmen hare M opportnaily af aratag dtoplnycd in dies whioh hnea Iwrn toaaaliad 

'"’^■nit'llMdMtoig'hnrtag bean eSectrd. mid the dto being tar the lima 

ihcT atrna mar ba «»a— for ita protartion 1 ana at lhaat tuna tot to a rarr iwTd hind ef 

iraperiM. prodacad by potti^Tittato waiar, gn^ndly »k* WliM 1*^ 

till throoghawt aaddton tnfbrtoig it grniim iy fa T b". 

lha dia kaaaprtocrtok fat enry cold wealbar. A great 

thrmtiag ihe^ dto brto n red-hot iron ring, which Jn« fito it n that Matt, and which. 

by emmtoliagaa It eoola. kaepa Itt p^ tq gathcr u nder 

renting Ihe tpmding of ntrnial cracki and fiasnria. and often ci^ogitt 

a split or die for obaunmg punchaa, which would break to piaeca withatd the petoamng 

Ih* die has beeiiMeenaafolly hardrnad. nnd the protocling paale hna to ita di^ 
by ptMcrriag the Ikon from all injury a^ oxidtoet^l. nr burning, an to 
to tottiw to be elaaaed and imltohad. and m thin '*?*'. 
lachnksUy cniled 1 MaTW* | it may ofeon teabaaa^ 
or imprettionf. hnt U to not gottisfiy ikna tttffored. far ha r 
to it coining Mean andtonM the artiM Ui iddato 

to in i^a Mata. “ Cattrefore. nto ^Wfar ^ 

or Meel iinprettino for Idtofi For thto pwrpaia n P^ b^of M^ato^ 
lha anme quality, and with the totta precaiito aa hafcro. and heiagcm ^y m ^im. 
or aafteoad. to turned like the ttatrix, pa^r^ ***.*** * ***, ^ ,^ be 

tniely cooicnl at tor In ikto atom, toa coakai 

pow^Ud and proper tonthinety npoo the matrix, w'birh. hr^ wryto^ « 

Pto rrrdrn iC^OMtorenard af M igiprro^I h« » ihM roem^ 

ikwn it bacomea toaatf an hard br coodtMntion af tmtoro .M to 
oprrtoHm to br rrprntodiy nnaMltil. or paftrnrd, otberwiaa it wnnld rpMt into 
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iapwficUJ toBrrtuorwauM iajnn th« matrix i mneh pnctical ikUI b liwn-fara rtf. 
qutr^ta txkm(t hnp^iao. xml tbe ptweb. xt ixeb xnocaliiig. itmrt in nrcfnUr 
pnxrctad. to that the work may not he iigimd. ' 

Thi^ afler repeatad bto»t hi the dja-pma, aiid fl'vq»!iii annraliae. Ibr fanpmri/'j 
friim the natna is at Irapb mrftetad. or brooitiit eenplrtely op. and haslSTtM 
supnnnr, b laraed. banteord, aod cuUatvd, III ‘ ’ 


—, like the matris, of 
«c hat* bribrt said.byaUed a 


moacW by the ettpraew. _ ,ntww^ ■unwrnru, 
whkra it tt now a comptots iaiptf ton in relief m 
pa belt 

pai*atrfdiei,withm,t>inher Mermee to the 
^mmdmatnx t tn no* by imprawing opoo it plan of soft stnl, and In panoiiut 
with them an examly an^epefatiog to tW by the poneh haelf Sitaiil^ 

which, of CoWare fbe-rimilefonS 

TTie diaiincti^ bAweeD^kiBg nedala and eommon rata b eery cHcatial, and the 
w^npra^^bacct^.BplyadiiiaUdtoeaeh. Mrdab are nanaily to eery bi«h 
^ ‘rf'htowa, and aa the melal^wbhh 

*»*?«*>•• •'HWim cooaidciabb bardneae at each 
ttrok« 01 IM prMt, tbrr art rtpeotcdlT tmneolod darioiP the nfpcf^ of hrinffinff 
tlnat ">*• , * “ » baam ifal med^ wbirb Mr. Wyon execoCed far the Koyal NariS 

^ i» w, bold Wf, it te- 

^ i powcrfal preaa to eompiete the hapraeloti. and h was 
lh^7, w W Mow, ao that they went ten thnea taio 

■hir^JhUiSL*^^' the lateral spread of the metal, 

o« a, h were from brtwran tba die., iTprneoied by 
•ce"«^y ‘«nnd to the dimanaiou of the^cn, and wbKh. 

andpoUehad appeanorat ft b 
^hbh^*hir^ " othirrwiae oraamnited, aadKcaaia^ lettered, hi 

^ iL" *“ **'7' nnd moeabW pbeaa, confined by a riaa. into 

•*““ llw nwtal may be fcrred 
iWw^'ejiMen^ita lateral ipnnd. at the tame time that the rata CMtlTa the blow 

wJrtidtatairMlJ^te Thcaaptaneeiire 

woraea to the «oy*l Mim by maotiiBcrT, so rantneed that they ahall Nrike. unon an 

!!!!!!!& *tS^,*t*|T ,*-^ LiT*****i* prerionaly properly prepar^and 

«n»«W. b^ pU^ hetwm the dies by part of & aame mechaW. 

Ibe nambto of pbceawhioh nay be atnick by a tmir of dies of rood eterL bt«. 

12 »»n«nta as the to toweea 

CHW ana twabosarM tboBMDd j bat tlie tTmArraniniiiiWiii i>f irMw !■ nf j uw j. 

SrHrir S 

to Aittim, wkiah ran from |•ttaf tn Irttpr npon thr If too mA 

■Ira roi^, to maor areidaMi and difltoSto^mienataw'^^'^ara etata 

^ P" •*«»»h^Wnralloam^ 
V "y •l^r ptwd«ee or each pr.JJ « 80.000 

ors«,,000 idraeC 

01(1 ESTER b the name of a copper krtila or pot of mull dhaemiona. made rerr 
etroof. and m^iad whh a aafaty raha in ha top. Papla, ibr eoateirrr of thii en^ 
bcora. cartila^ *e. to the llilTeal actim of hM.,e<eJS^ 
•taiaboij^hlr totad water, wh^^ proposed to facatate their direatto la 

•nAarto^ bacAQoe tW lU i* arlf^fca^rd, or Wemnot ttramMiriit by timiinirU roond 

IdK ^ r'Tjr’y 5™^ c»«y to fit the 

e^ of the pot rx^y. In soma aatoetaen tW Ud la tarrcly laid oa with a fillet of 

I? ^ “ iowd"! either by a weirht 

placed Tertically apoo h, or by a lerrr of the scooed ktad pcrmhic near iu fcIcrmL 
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■ad acted oiiaa bjr • waiglit ■bioli nuy 1w mad* to heir apoa aajr point of Ut pa* 
doaud arm. • .. . , « 

Chrrraii hia made a mefal appUeation of the dipwrr to **crlaM« aotlTd*. ilia 
ivmiment cotulati of a itruigt copper otlind*r. Into wHWh eotm a Halil ^liodir of 
ailTBT, harinf ita •>«* tamed o»«» at ripit aaflae to tlw aal* of tba c/litidev, to a* to 
ftinu tke rim of lb* dimtor. A aegmmM «f a copper ipbat*. alw linad witk ailrer. 
■toja Urn aperture of ibe ailrer erUndcr, beinf applied einaelj to Ha nm. It baa a 
coai^'ealr* eitli a ipiral apring, ef any deaired tone, eaiioialcd by a tarel- 

yard. Thia ipriag ia gpetoa*! witiiiD a braaa boot parfarated with foar hoimt ebkh 
may be acieared Into a topped oridc* in th* top Umi digeator. A tnba arrevad into 
aiuBicr lioUaarran toeonduct atray tb*eoadenatble rapooraat p l r aat iT o iatoa WuuMi'a 

*'TlK^DYKr. AtraUUkcdirUioohiit>*lM,prodaeodbytlif ^JarnUmofimiwan 

matter fat a fkiard atoto from below, Ibroiifli tba oeerlying atrata. la ataiiy plneee 
tlwaa hard Imp roeka aund ont abom tb* adinceto roeka, whfek kare Iwm worn 
away, preaaatiac actually tka appenranot of a maaaiea waiL 

DILATATION. Th« Inoraami of eiao ptodaeed in bodlaa by th* agency of beat 
Ucc EaFANatow, 

DILUVIUM. (f>i/anam.) Drlnge. Thoa* accaintilalloa* of gmerl and looaa 
mateii^ whiels aome geolngimi, are atdd to hart baan prodoaml by tke aetioa of 
a dilnriaa war* or deluge, twee^g oeer tb* earlkee af th* aanb.— 

DIUITY b a kind of ohNb cottoo arigimdly imported from India, aad now mann- 
fiictarad in great qnantitic* ia rarhma paru of Britoin, eepecuBy in Imecaabir*. Dr. 
JabaMmeaUaitdi*>«w(p.aoddearrit>etilaaakiwiaffriatian. iVdiWiiwtioB hetwaea 
faatiaa and dimity aecma to be. tbnt the former dedganles n eetnmon toweled cotton 
cUb of aefoot fiirio. which recrlrt* no omamrM in the loom.bet iamoal freqnrnily 
dyed afrer bciag weren. Dimity (■ alao a Motri entiw ekMb, bat not aenally of to 
thn'k a leatar*« and ia ontameated la the loi«, aithir with raked atripra or feacy 
firnna: it k aeldeui dyed, bot uenaliy empiaytd wblto, a* far bad aad bad-roocn fumitar*. 
Tltc alri^ dimitiea are the aaoet oounaim, they require lam kboiir in wrarfau tkaa 
the other* i and tba mounting of Ibe loom being moea eimple, and coMcqaaoUy Im* 
cineniiTr, they can be eoid at moeb lower rate*. 

ItlorTRlC LIOIITIIOUSESL See LiGimovna. 

DIURITES. A tipp or nectntomr rech, ia which nOki rrplaeea ertleiAua 
Dtorima are indent in the Voagea. , , , 

DIP. When any atratum, miaeral vaim or dOte, doaa not Ha koritoatoUy k k aaid 
tod tp F. W. N. or a, a* the earn may be. Tba aagle whidt It make* with tba 
hcriaoo k caltad tbr anal* of tba dip. 

DIPPELB AMMaL oil A fetid Toktil* od obtokad whm nimmi tab- 
■toae**.aacb aa boM.areaal^eckd todktillatW Tbnt which k foand m e u m m cio* 
k niMamed in lb* manulkctuie of buoa-b l ack. 

Diri'INO. Omamcatolworluiahfatiareaimdlybrighleaadbyapmeem^W 

dkmiv. After the work bm been propariy Uttrd lopetJMr ami the grewM *r»*md. 
iHlarr by tbe action of beat, or by b^ing in a pearl aab lye. it k pdrakf la a hath of 
dilate aqua fiittin It k tbaa aooared btigbl with eand and waiar, and bring wrB 
waebed M plonged into tbe dipping hath, whkb c o nekl a of paiw ailfnea acid, 
eomatooly knowa « dt|ytoy agmi/wlM, foe an laitant mily, and k thea writ eaehed 
with odd aad hot water to rr m orr eeery ime* af acid from Urn tarfbee, after which 
lb* work k pot Intodry bewob ar box wimd, lawdnet. An., weU rabbed anul k k qttk* 
dry. and tben bwmkbrd and tachered whb m ilula dday a* peaaibln. 

disinfectant, a tabatonet wbiek reatemw tba petrid or lafeciml raw 
dnion of bodira. It k weU not to eonfrnud k with aatkeiili*, whieb appiin to 
Ibiiae bodira whidt- preraat pwtr rfl t rrio e. The weed dkie fre taat baa kidy heomna 
■ooiewbat ancertoin la ita mcaaing. on aeeeeat of a ward Mag aeed ae Im eqeiia- 
Icai. ria. deodorkar. Tbk latter moaot a aabtlaaiw which reiaoem odeen. la 
renlit*. bowerer. ikere are no tech anbelaaeaa kaowa to aa at a rkea. There arn 
f.f com. mmu aabetoace* which dekmy oertaia otbete baelM aa •*7'* ^ *" 

eatr* the reraoral of tbe imell aad th* deMmetlea or aeaeralkalioa of the body mael 
be •iitiultAUeoiii. ^brre k. bowerer, a lam einmaf miUttacm ibrt dmtniy 
fartionrand ik# aaine dkmlkcuat k Iketafrirt dktincily aaadtd- The ft** ** wai rb 
rke from putmfying bodka are no* all eapalde ef lHi«f perMeed ^_»bt emma ia 
Ibeir ordiaary ceodittom bo* tnmeliiaca they are peioelreii A dieiametaal pet* • 
■top I* them and deodonam dmaltoneoaaly. If ■%» aebwaaet wrr* to rrjnnrejlm 
ameU of them gut*, h wtodd ramom tba gaei* tama* they ■*• Mepambk ftm tbeto 
property of aflimti t i g th* ante. A deodaqper wontd tbrrvMw M and M » dLlamctaal 
of titol gae the aneU of which M raitoima. Bat k Ima hr. ^%iggt*t*d iM ■« "fT 
, mmnt Unm gaaea which laMikand allow the aaet* ikieMrioaa to pa^ tbejr e* '*** 
So atoeR .Wheaem w* Bad .ash mcLua ef *ah.ton*cn, h wdl be weU to pr* itoia 
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Thw m«jr ht Kxne fnith is ]i7|io(Ii«*i« thsi mrUltie 


t^Bune of dtoAiriwn. . .mm m lae BjrpouiotM thBl mrUIlie 

11^ TMiicmf mliAizr, ^ hr prrrpnttog ilie CMspr of ralplianttf J hTdrogm caiu* 

m proportion to the rmiwiU of thrt « in al^ *h^ 
»t !• qnifo rertam that mrtallie aolothma Iut. d^ftetitw imipa^ 

tJ^hrtanl,l^t^ia the dofomporttioD would be ao fitf iwt a atop to, aa to ii«r«it 
- How the other! eotild rvauio nnn^ ot in thk cue h h 

of on. jrt! ia to arroat derom- 
of the change which ia prodncine the 
jTMm. Tto moat dclHanoui of emaaatkma have no ■nelJ ai all to the ortuLarv 

■TOT. "• <7 the anaJjak of the air. (8<« Saw- 
»Br AnnaKOKMuiTa.) The eaaeajabere anlphnrettnl hadrogen nocotnoaniaa the 
r«"rt*tel with fiaeal decoiupad^ Th 

“«• *•>• dwirnction of the other. Bat the pmenee of lul- 
w.P^of th, prtaenc rf 

O^ftctiooa matter, it being only an oceationa) nccompnniment. 
the ln*rttio«a mnl the odorifcroaa matw- are one. .a in the cim-X 

no Ime of doir to be perforatod by deodoriaen, and no eUaa of hodiea that can hear 
^ Mt, altl^gb t here ma y be a few eaaea where the wort may be ftmndro^Vjt 

iniwradt^ n gieatrt. that might in ooe 
?^rt *“* remoTrt the aolphn- 

»»I">«ni which for awhile aerow^y 
SjI rf" »« ’"7 tror. complrtaly deatroy anril,^ 

mto the sir br no oomos wholroamv i W io rotfh ■ catcdrcom- 
P««^ k atopp^ at leant fee a while. The imelliiig mm in by no nwXui^^ 
dangero^ w haa tiw nae of the wort dmhrut any rehuioa to nmitary maiten. 

i dewinbla that periona aboold loohTir heyo^ 
tW mere iadwatHM fhniiahed by the noae, and aa in aeicnee we can fbd no daodo- 

ThTiJrt^S'fe^’fer* "? “y “ **" “^"7 P»ro to the word. 

*"** to**^^"* ■» remoee the odour and the pntrelhrtion 
of the moment, hot allow them to b^fin again. Eren in thia eaaa daodoriamlieenin. 
je^orwy diknfcrtanta. whieh chSctTI remorere ^ 

.dahaiyt te^ m eaVhe ■ptnia. Suhatancea whieh piwenil decompaeaioo. Tbeworta 
crtJ^~mrt^eo»elVtan.rt-^lo«re«t.,mn^ TK-^waa^Xrt 

ir IT****'*? *“ ■»'••■■«» taclnded ander antireptiea, nntJ^^ST^ 

andrimiWw^ There waa needed a wort for ih. pmecl Hea a 

iwrlf towmnU Uvioff pmtm* la SBKstfaiKim, snodmes, sad namiica, m wril 
?****“ “7 Pto’*’’'7 •« froi ditbreat caamw^bot thee. 

miztnre from the eaHiM ttaiek The ancient oil of oedar haa beea eallni with aood 

* ttttirptic. Bot a mixtarv of thk acki wiUi aoda wa^d ht at liwu nLa In 
erntmlmiag. nor k it prohaM. Out they woald mid a^Uta^lJSd hiT^Sie 
along w^ ^ ^ It k aapreaMe .aid (« PliaTjIThrt KuS^aSkA 
^n ot^ wor^ the boOrt and dlatlllrt. tbe produet br^ ootlartad iT^ 

w^ of flearea, fVw which again it waa remoert by pumnro. ^ doioe' jhk the 

^ cvtwUe acid, or kreaaote, woald rentam. It waa '-lt-«i atcenom. aa if made 

rt fitnw^ * *** » »PP" t>rinta name than that 

^.i I?C.Vy ' ^ "to approiwklt than the moat recent, 

w mi^ '!!Ir***^ ThediatUtehm 

a reddkh {nteh, eef^ clammy, and innch thtter thaa other pitch.* Thi waa tbe 

**TT^ “** «*to» “odern chcniktry. The remaiaing hart piteh 

waa eaUad fjmpmm, or aecotrt ptlch, which we call piteh bTcoa^diatiiieti^ 
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to ur. By the tooond pitch, howerer. vH wraHtimM mnint the prcduct of dutillatian 
imtOMi of what waa left ia tha itUL Sun* confuiiio thereforr niits ia th« natiira, 
hot Dot nuire than with ML The pitoh oU waa raaiMHta tot, aui of TcUow colaor, 
a^nliof to anm*. ThU q^aoouiutnp hmuotc, waa Baad tor loucbncbc —a eoiytic 
notiiio apptiad to Uriog Ualica .— and tor ahto diiraaaa of cattla. tor which It ia 
foaod ralnable. They alio narf it tor ptnenring hama.—(“XhiaV'cttoalj,” <jr lha 
HVitar. Jour, Sac. of Artt, IftiT.) 

It la quite poawhia that krewaoto may be the chief agnil in murt enpyrvamatie 
■ahatantwa which act qa antiaeptica. Bat it la not the only agenL Hydrocarhoaia of 
TariaQa hinda act aa autiaeiitici, aa weD aa al c o h ol and raethylic a lc ohol, which contain 
iiliS oxygra. To thii claaa behmg eueatial oila and auWaaeea termed perfamm. 
which are tiled for tomigatton, and hare alio a powerfal eoiytic actloa. It ia 
excoedingty probahle that the tna thccry of ihia arlion fat connected with the want 
of uxygok Thrac lubetancea do not rapWy o}jdjaa, bat. on the contrary, oaly eery 
aiowly. and that chiefly by the aid of other hgdiM. Their alonia arc, thentorc. la 
a lUte of tenaion, ready to unite when laoiated. Aa aa example, carbolie acid aad 
krtoaotc onite with oxygen when a hoar ia preeeol, aad foria rwiolie acid. We ran 
acareely aoppoac that an explanation, eonmanly icaortcd to la the eaae of aalpharona 
acid, would anil themt rix,, that it takea op the oxygen, and lo keepa H flm tha 
potreecible inbataace. It ia, therefore, much more Itkily that ita condition acta m 
the pntrcacihle body. For, aa the atatr of raatlon of a putrefying anbatance la Irani, 
torred to another, ao ia the itale of immobility. 

In 1750 Sir John Pringle wrote hia ** Experimenti on Septio and Antlaepdc 
Sobalanoei, with remarka relating to their Uae in the Tbeoey of Medicine.** He 
recommended lalta of earioni kinfa, aad actriageal and gninmy parti of cegelabtci 
and fermenting llqnora. Dr. hlacbride fuUowcd him whb namertma exprrimenta. 
He apeaki of aeidi being the long preacribtd ageaunaantiaeptioi. He found them 
antiaeptic ecen ' wbrn ddnted to a great extenL Alkalka alao he fonad aatiatfCir, 
and aolu in geoend. Alao **gnm-mina, anch aa mjtrb. aaafixtida. aloea, and terra 
japonica," beaidaa “decoctiooi of Virginia inake.roal. pepper, ginger, inflraa, eon* 
iraycTTB root, cage, ralenaa root, and rfaobnrb, wUh mint, angxiic^ aennn, aad 
eanuoon wormwt^” Many of the common regetablea alao wm mcludcd M lo 
aome extant antiaeptic) inch aa hone-radah. mualaid. camua, tumipo, garlic, ooiaai, 
celery, cabbagm eolewori. Lime waa Ibund to pTwrent. but hot to rwauiTe piitr<^ 
tion. We orw incliaud at prciciit very much to qualify aomc of thcac obarn^inna 
Animal fluida, he obaervef. will reraaia for a hmg tiaie wttboni putridity if kept 
from the air. He layx thm aotringral minrral aeida and ardent apiriti ** not oaly 
abaorb the matter from the potreicenl anhataanea, but likowiae criip ap iu fltowi, and 
Ihefwby render it ao bard and dorahie that no cfaaage of combtaalioa wUl take place 
Ibr many yearn." He addi alao raolamei to the aataiepcia. la ITdT the aeadem* of 
l>i)aa gate a priae tor the me of nitrata of potaa h hi ventilalunk Thii may have gitea 
lh« Arm idea to Carmicbael Smyth. Gaytaa-Morvaan came later with a rolimae ot^ 
TvlUAbtlf VjiprricBtB OB BCtdfta ^ * 

All prvwTTBt rnM vatnfbciiaOu bat tef ooi ■iriMrfly rraioTv the a 4 oar 

cauaed 1 m that which baa previoaaly potiwM Maay of the aabmaaoce detarned aa 
here, might eqimUy be ealkd antiiepciei. Wbea they remora the potrid 
matter they arc diaiafcctaata. wbea they prercat decompositioa they are aatiaeptiea. 
Bnl wbea iheMcU ia rwmored by a eabemnee which ia haowa to daetroy putrActive 
drcompcaitiiai, and to preecrr e orgaaic matter ratira, Ums wc bare the awit thornagh 
diiiolbeiion i then we know that the removal of the imaU ia merely aa ia d ma tioa of dm 
remoral of the evil. 

UauJociaui* are of varioaa kinda. Katnre aermn to uae anil an oaa of ika amal 
active. All ih* dqivcta of iba antmali ou iba aarfheo of iW earth ton oe the toll, 
and are rapidly ina.to perflretly iaaoxioaB. Abtotplioa d i wia g eii hea poroai bodi^ 
aigl the aou haa pCcalixr Ikrilitiea for tha parpoee. But if aaturaled, it cm^ diaia. 

feel Doloo^. 'rhiaia not allowed toocoariUieioil abaoeba air ahmitodnaidieeaUrn 

orgBiiia ouutcr whidi it hu lootitfd ioto iu pofoi* OBi Uu ofcoai^ uBtur it by tau 

dtrana either COB vrried into food tor plmito, or ia made aa laoooaal lagredienl 0 # tha 

or.tf tha weather* he moiat, of the water. The air ia iberetow. la coniqpetma wuh 

the aoif one of the greateat diaiatoctaala, hot It aim alia qatlo aiooe aad indepandmd Id 

thrioiL Itt power of oxidWagmmt be very groat. The aawaal of orgmuc e«aTi« 
acni iaio large towna ia remarkable, aad yet It trhhwa accmnaialaa aa aa to h e 
itroogly peroepuble to the aewtiL The air oxidiarx it atmaM at rapify ^ 
thia u baataaed apparently by the peculiar agrar la the air, oioar. wbiA bae a 
grvater capacity of ovLl.tMwi than the primmcti alrt wbea ibia ia exhaoMed it la 
bigUy probable that tha axidadoa will be maeh alowtr, and thia eahaaa^ ** * 
take piacw la a rery than tune. So rapui la tha oxidatua, thm the wtad, fv*a 


so. 
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blownm M ihc nt. of aboul to Iwcnijr mile* to boor, U MtMy imirti of 

u oooM by po.^ mtr Urn Umu> . mik of Mtochottf r. la tbUJ^M 

pnih^ ib« IM of loercoN of ibt otipuur ouuy will bf mocb arrolen Vi« 
by thit rwtaily the ooqditJM rf a towa op to a ce^ poiat 

by the iwnotrd irf oiona i but it n<|airM aaother ageat to ainn it aftrrwanU or 
^ ^ “no^tloo whb caeb other that the air a^tbe toil bat dit- 
toftcu \tlwn mioorr M tbrowa upon laod wiiboot aiaiiut with the toil, it mn 
rnioira a rery lo^ per^ to obtaio tboroogb dkloAvtlno. when ibr atoraiphefc 

tranafcnrd orery portioo 

poT^ raith, aod the ornoto nutter becooa rapidly oxMlted, To prrTeSt a 
iweli of maoMiT, uid with kateo the loee of amttonia, U h then imUhl thniu toon 

Th.aB,ja„„rf^aid.tloo 
toeoauBoo to all poroui hodjei, to cbaRoal. tad eipnially, at br. Strahonie bu 

^ prnwrratian. but of ^w dotmctjoo. It U an oaidaUai iq which all the 
"* •"otidiaed, that none of then hate any tarll or any 
dieiafreirt »»t no^aril, d«.y. «.d 
“ rroarhabljr lacrtaicd. All tueh bodla arait ihrrr- 
•• tbo -raloahlo mgrodienu are 
praerred. Stenboow ha employed ebarcoai Ibr d«o- 
h nri iil^^ ***^u ‘Ii'Wfb the charcoal cilbtr oa a large nl* for a 

Cai*nm«betahw.bow- 
of abeorbijtf air imUl that 

boweter, .Iway* peereot charcoal Ihim being Bncb Hte.1 
bl P2Tf^‘5‘?«*^»»yo‘>»"»«IiMaaoawhichtetaprindpo^^^ 

by In p.^^ 0 , byaijdBiaa. Thu the anil doa only partially, a U hi, aa^w 

Although 

^ portly mcMjBBctionwhh the aod tad the rain to canae diiiiil«tiaii. and mIt 
««» a m<>^ically aa a mean of mneringaU noaiooa rap^ri 

The wiod and othor ewmaua of the air are cootfaiiully rentilatiig the grwmd, and when 

them mroMiin are nm aaficieutly rapid, oc when tliay are latrrripted by on mode 
of MldlBB we ate «mp^ to caaae them artiacla%. and thna^i^ee atiho 
art of Tenidatmo. mididoo of on tenth of a per of earboBiTnid to £ 
..^y be perr«iT«l, at lent if aeeumpmtkd witHbe amomt, of orgiSe ^ 
tima m the brrath. and M we exhale fo7 day^ 

SirttoST *1.** ^** **?^*?“° **“ 'P^7 "<■ »<W>00 cable fret of au in 

. • ' *7** ’•*?? ^ “ erntant change of air ia therefore ivodily nrered. 

and^ iaatinettre lore which we hare of freab air ia a anfocieBt corroboralimr 

ta a gw 11^ diamfolant. The flah of anhmda auy be prormd aa for 
^ ^ ' ptondViog aoanatinna are cxiaipteteiy 
^ »•“ Pttfticlat, or chanueal aetioo. Ua^ 
rettfiM bjr n 4«|m of cold ninch 1 cm thin ftveciog. 

irTn* “ •*“ »bn it riaa to thorn I to® of Fahrenbatt. according to 

^ ptyiwing dryara it ia a diainfretaat al earion 

hnnHh!l?^.t. **" BBd^ pntrefoctioei. On the other 

nudh^ with nMMtare below ItO® la a oonduioa eery Highly produedre of deeum- 

fjTtot *’? ^ ai^nannliDe atatieeu. 

IJgbt b undoalKrdlyB gTeatdwrafrctBnti ao form wakoow.Uaela by haatcaing ehc 
oi^d^poKiton. I"inewof^tUatkin.itbaarntialtoanewthorBya<fUgh4 
toei^wUh thoeaiTtnnafalr. Ila rffect on the ritnlitT of tha hnmm. i. .tl,. 

dantlypr^^Wtooontiniiallyaaamiai^inelflnertetaliom ThetneT^infoetiBg 

pniperty^ li^exM m aU prubabilityta iba cfaaamad^a which caw eom^ 
aiuona and dceemMaidona. Water, bowerar, ia of all natn^ dkinfoctanti the nW 
Bianapahlr.^ there MOO 000 eapahbeftahtee in plaeetetirafo. Whrrrrer nnimala 
reen ha ^ bcingi . Uro. are ounetimaf eeganb aiatter.erca from the parcel. 

kw.fiuTutBi*, floor,and wnfla. bre o m r a ’ eonted by degtea 
with a thin oaecnng. and thii gradnally di tnnmp oaea. and gleet off aonbaanaittaiionia. 
Naetnw It bceoma phatad with flugi, aad ao fotda ptania of thia hind. D«t bar 
befon thia ooewra a ocaall aatoant of vapnnr b green off aaflsicatir dbagaonbleto 
affoct lb aenat% aad aomMiaMa Ufretiag the ayinta aad dw bolth iefora the aanoa 
dIatJaetJy perecteo k. Tkb atat ha rimoead. la moat taara ihb filat bronoetd by 
^Icr, rad we hare the ordiaar^ rcenil of tjeoaeboid cbnUacMi but ia other caare 
wbra tb formtnre b ffich a wiH be mured by water, tb reaueai b atade by fl-bticai 
or by oU V tarprwiae, rad olWr aabatoaea naad to poUak. Waitr m a dbiafoelBirt . 
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)■ ocd abo lo vuiung of clotlm. for tliM pqrtKxe nolUng whalertr can mppir ill 
plan*, altboogh i| R<)nin« tba laaiitaBC* both at mip and ftictloo, or igiiatwia and 
hraL >Valrr ii aim omd aa a amlwaiciil accot for rcnMTing filili, and the nxihud 

J hieh llercoUi doruod at u^g a rieer to ttoafa avaf filth. It no* adnplad ia all the 
fiKt airaaeed plana at draining towna. It ia uolp nauu of water that lha refaaa 
uf towns can be onaTsyad away ia eovared and toprrtiaaa paw agwa, whilst aooe wbal* 
ayar ia aUowsd to remain in tha town itarlC In caaaa where Ihia naaaM ba daoa. it 
ia ainch hi be desired that aotna diainfocting agent ihonld be ased to p rar rn t daen m - 
(ssitiao. Where water is not aa<<aa iawatrr-oioaehs there naat of euarar be a great 
atufwni of nutter stnr >9 on in middena and the town is of eonni eaotiaaall; rapmad 
to efilBTis. Beaidca thasa mathoda of actiag, waterdisinJeoU panlji bjr prrrenling 
cIBayia fhnn ariaiiig fma budiea, aunpl; bteaoae it keeps them in aolatioa. This 
action ia not a perfoet one, btd ens at gnat ratne. The water giraa off tha hnparily 
aiowljr, tomMmaa a« alowljr aa to be of no Igjury, or it keeps it m long that complats 
naHletiuQ lalM place. Tba oxjgta Ibr thia pu re aaa^ gup^ied bg the air, which the 
water absorbs wilboot ceasing. To net in ihb wap, water aiaM be deliraiwd ia 
abondanee i whan only eziiting sa a inoiature. *aUr aaaj act aa a great oppnaant 
to diainfeedon br riaing np bt sapauf kmlcd with the prodiuts at decampoaithM. 

Mere drplag m known to airwM dren, aa tha mobilitp of the pattkim m deeompo- 
lition ia aujad bp the want of water. Wa art told in .kodersua'a trarala tat 8. Africa, 
tliat the Dainans out their maat into strips, and drp h in the ana, bp which m aa a a it ia 
preaerred fraah. A ainiiar caatoin is found in S. AmcrieiL Certain dapa prwtrot 
thia, aad decoupoaUioo aati in rapidlp. A little oTtr rhw i d i n g of the thp, or a little 
more nuiiatara in the air, qnicklp stops the pruoiWiL 
Tha abotra map ba called natural dialnfeetanti, at ImitatiaM of aalnral pnwrmea, 
rharcoal beiag inimdaccd aa aa example of a mart decided character of pornmietla^ 
Tbcp show both mochinieal and chemical artian. Tba awebaairal, wkaa watar or air 
lenuma, dilutes, or oorets the septic bodies r the ebamieal, wbea porona bodiaa act aa 
eoQTvperi of ozpjpto i or an an i on ef both, when cold and heal present the mobiiitp of 
the pnrtklea. The action bp oxidation eaaacs a daatraction at the ollaaitTa msleriaL 
The ot^ method k aotiai^tM. It la much to ba dettfwd that all impatiliaa ahould he 
gut ridof bp somcof iheaa mclboda, but capeciaUp b^ the air. tha water, aad the mil. 
There are, huwrscr, eondillona in which dilScultia utierfirfw with the action, large 
lowu amp be poriM bp water, hut what ia to ba done with the water arb’ieh eoalaina 
all the impuritp?' If pnt apun laod, it ie serp aeon diamfitaled, hot on its wap to the 
Und it map do macb miaobief It baa beca proposed to dkiafoet d on Us pamsM 
aad rraa in the aearats themaelsea i bp thia meaaa tba Iowa iladf ia Awed from the 
nuiasnee, and the water aisp br used where it is needed wUham foar. This lalro- 
duflos artificial disiafoetaata. Thera are other cams when aach are raqairad | when 
the rvftue matter of a town is allowed to Ur aither in exposed or tat oodetgronad 
receptaiUcsi in Utis canr a town ia rapeaad 10 an innamm mrihes at fanpontp. sod 
diaiafiMtanu wonld greatlp di m inish lha aril, if not rnkralp raaaosr ^ Than an 
besidea, ipeeixl eaiea withoni rod eontisnsUp ooenrring. whara inaparilM rauimt ba 
at once maored, and whm traaunenl with aitifiekl duinfhaaanta ia raaairr ir 

Artificial diainfeclaaU whkh dcatmp the oamponad, art of rarioaa kiada Fat k 
ooe of the moat powtrfhL A putrid hodp, whto braird m aa to br deprisad of all 
so'atUa psrticka, caunul anp hmgrr daeom p oaSL It k boweser pomilds that the 
rapann map beooma patrid, and if not carcfuUp traaicd, this will bapfwn. It waa lha 
cuatom Ilf fome of the weslthr imoog the anriaola In burn the d aa d , and U ia MiU 
coatnm la Indiai hoi allhougfi tba form ia kept ap amongat alt r lim r i, lha aaaanm is 
too great for tha poor. Tba bodira are aii^pd, or rsen lam tonefaad bp tiT. aad 
thrown if poaaibU Into the rirer. Thia p r u e tm hm bean rwwnmeaded ben, hot lha 
qaahtp af lha nacona aiaUt'r rising from a dead bodp, it mom diagnmiag to an 
Optical, and auU aum to oor moral tenara, and tha aatoani ia anarmoaii It k o f 
couraa pouibla to to bnfn b, that oolp pnn earfaooic acid, amtar, aad aiwugsn. 
absll caespe, hat the prohahililp of presaoling ail ewape k amaU enin^ to ha deemed 
an impoaHhUiiT, aad the escape of one per oeaU. wonld team a rnang of the whole 

nrighbonrhood. To effacl the rnoOmmuai of the dend of a grant ein. aach a 1 ^ wneh. 

fornkhed with grflu aad powerful furnaces, would bo rseioind, that U w^ld add OM 
of the #o« frigblfol btota to maden cirilkathm. inemad of the calm and poacefcl 
churehptrd when ooT booaa an preaerred aa long at team aa ihoar who car* for •• 
and thra gradaallp ntarn to the oaith. In honing the dead aoms p>«JW to bun 
the wh^ bodp ta pun ask Thk waa tba aai I ml nmhodt bat it m prtiloldr 
ihai iIm aabci wln^ lhap obtained wan a dcluaioff in mom «■■■•- “he amoaia ec 
aah foand in the ana, k often rxtnaaeip small. The bodp caanca ba ndnaad to an 
iafiaitesiaulaah,m kmpfioaedt right 10tVcIn pounda of mattm rrmaia 
aga maa when aU korrr. A m ooud plan, k todriaa off aU ndatik matSTT. and Imro 
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K cinder. Hb dinputiiig pha tram tha bodp bUrk and incormptibla. tt ran nrver 
m any k^wa to lu, mix aiih iu nxMbar canb, and yet <Miet at ooc« to 
mcmbla httmanity in *a alipbtmdrKrMt it arm not eren for a loiur tima u 

by te eompatitim to tka fcitility of ika aoa Tbc bumiog of bodiei nav.^ 

bare ba« poaraJ, and nerer can ba geoaral. Ktre baa only a limitod naa aa i 
diunfiK^ It ca^ to in tba daily (Hainfartion of the dajKta of animaii, and 
» applied only w ra al niMlI y.wbata tbe moat rapid daatrnctioo ia ttomoat deairabla, ehtor 
the aohatam lui novainr, or it ia loo di^tuatiog to axiat, or the prodn^ aKcr 
' .lumo* orburam, 

K •’7 "PM comboation called 8ra i by alow tOiti- 

■pMcy. aometimaa aaaitled by 

t^aoi^ SoBOTidatiooiiilhe aoaoaprocaaawhich ladetirahle ia erary r«- 

? T""*^ ** if »e c<^ bring aU offeanTe matter into tkii cuodlUoa; 
he amtnaoia b pr-^rd. w ,t b in part oxidbad into nitric acid and water, both 
to for planta. Soraetimra ibb pnteeaa b hartened 

to !h L ““'i“ Ml-bUBM. rabhig U ia hoapa, and watering. 

perfonaad abundaoUy ia warm eoanlriM 

'*f*™y* oftheearbonaoeotiawtolaneea, 

•“J* **•* the land. It la only ralaabtc when aallpetrc b to to pewparwL 

Otic of tha BoattlMiroofb tnathcNU pf oxuUtkm, ia by ta# wc of the nAsjnuimfr* or 
They tn^rr their oxygn to orginia lobataDocfl with amt rapidity, 
wid eooauie^y demroy them. Ttoy arw therefnra oaoplrle dbiaftotanta They 

nDulir.^Ta"' milphureited hydmgen. and 

pboaphuretlad hydrogen, aa well aa pnrvly orwanic iubBtanen. Aa they dotob by 
oxidatiiiB at a low trapoxtare. they are tto niildeat form of tto dcafmetire dbinfiw. 
taaiJ, and their applteation to putrid Daalda of erery kind wm give nuM 
rraidto qnaatinea iroted at a &ne •bonld not to gnu, mid tto unoont of 
a^al Died 1^ to only to the point of Mopping tto aaiell. or at lean ant maeb 
mart, toc^ both pore and napnre matter act on tto manganairt, and an cnormoui 
atamt of tto material way to aaed ia deatroTiag that which b not at all offriMiTe. 

prtr^ decay from Wianing again. . Their aa, hai been 

8omc^ •, ‘‘^hfrrioti. gu b prodoeod 

aaaiecondary rw^i by oxhUtioo, aa when lalphtuic add ia the talphatei oxldiaea 
or^ic nmtter, altow^ mipharetted hydrogen |o eacape. la thb caie it b highly 
>^y***“*.‘ ‘"xd-htActi™ tahei plaee. or a deatni^ion of tto patrid anb^a^ 
all o^«« poreb orpau; nbam^, .till tto amoont of aolpbamiad h^Slgen 
glm oil. M rf iia elf ani^tly oAmarr, and delcterioua. altlmgh not prm^y 
‘‘"Jhl? »«.•»«*« oeciaioiul nccmnpaniintnL *"®P*"7 

a^ b anottor agent of deMmetion or oaldatimi, aiihon^ it baa noalltlea 
wb^ might eaaae h to to ^edanoagM thnar which prereat thedoeoapouiion by 

^ moat rapidly dntrwyi organic matter. For rery b«l eaaet. In which gaaeuna 
fumigation b^UMbto. n^iag can to more rapid ^ efleeure in ita aeOMthan 
***^Sui ”*"* 1.^1 **^*" *■• there b no oae preaeal to breathe it, aa it baa a 

^ il *“** • Tfci* w« naed with 

Eto ^ ^riT* yw heginnia, wl.b 17*0. and ao macb 

^ did it do, that tto Pariiamat ia tem vMed Ur. C, .Smyth a penUoti for It. 

»» interealiag ^nme^^mlng hb 
m.iib of fomigitmg by neidai bat ia reality adda afotw are inanBdenl. and hb fa- 
^r <hjiiea, which ao rrndlly part w^b 

o.uil2!r“ dantmclire^Bt. and ita p«idbr aeiimi may to railed aa 

P?*n-of pcoMratlon,^ nunma fomn. 
»M eUafii all vmtr^xeUa^ 11 baa a more actiteiy deotmetive aover »Ma j>stm 
alona, trm when ita aetwa b Ibal of aiidadoo only. It deeomp^ compiodirf 
amnic nm iotajram and aitrogeB, and aa putiwlhctir, matter h amied whh, w eoan- 
dmtniyi tto eery germ of tha erO. By Ito mme power 
PVt of a maaare, Ito ammonia, l/cannot ihWore 
^ ^ "“"r “ *“ ** "rtainml for manan. When ehioriae b 

BBtled with lime or ao^ H may to aaed cither aa a powder in tto font ento. or aa a 
l^nM ia rittor (nae. «iir direct application to tto oAmaiec anlw«-i~- a aolulion 
m aaed, or Ito puwdrr. Thb latter arta exactly at the gaaeoas cldoriae. bat the • 
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ppvw of dr»»rojiog ammonia ii gnutr. Ai a liiinid, il u<t loo rafidl;; aa a anlW. 
• iIm- chkirida of lime Hioit attracli molitur*, auil kmhi loaea lla power. Hmav propb 
me the ehlurld* of Icnu; aa a aoorrr of ehioriaa; Uiaj pour imiplinrie amd oo it, and aa 
Atito it to giT# out obJorine, fthich aaoapea aa a (aa, aiwl acta aa afimaaid. 'ITila baa 
not been ftmod agrerahhi, or indeed mom than paitiallj aarfbL Too mneh ia (teaa 
oot at fint, loo little at SiM It ia laid to faava Inernaaed the lang dlteaait at boapttala. 
when it waa mneb need in Paria, Wlien only a minoie ({nantlty of |ai ia fieni oot, 
aa at bleach worba, it certainly caoaea a perofiar tmbaeaa of Ming, and the appear* 
ance of the people ia m^h in ha Ibeoar, nor baa it ercr there bam known to aflen the 
Innra. For eUdeot acikm, ia caara of peat imparhy, it ia a gieal daunfretaal, and to 
^ JSeeftped Ui mtrooa fainea, proUh^y aamdng a Uaa powe^ action on lha lanaa. 

If a chkiriilf* of pdijuM mod hi ram. ekandtaua nsyfra* or at IraM 
air, u aard alooe, lo ranotc both cnlnaf.ajal aBMll, oQi hariag ^ paaipiMl into tliaaia 
Rometimn acidi alone an uaad fiw liiainftatian. Aa putrid campownda contain am¬ 
monia or organic baaea. they may be naiored, or at leaat tbi^ asay be retaiard ia 
enabinatioo. and in ibW way mtninad from ftirthcr eraparaiitm. Ilia t.ewia to 
tw the way la which mnriatic acid teti, and all other mrniy acid a«cnu. Tba arid, 
ao mneb ealord at one time, ia now entirely diauaed, na it onphl to be, beranm il iaea- 
ewedinriy dimgreeable to bteatbe. and deatractira of nearly all oaefal tubatancm which 
it tnnebn being at the aame lime a eery iodlnct diainfiwtanL Aoida pnnnd on putrid 
msitrrn no doubt deatroy the true putrcfaclioo, but they cauae the eeidittiaa of gaara 
eiceedingly nanaeona, and nfeonne nnwhotcaome. llm renlution don oot Inal biog; 
bat lung eonort to make them nteteia aa dUrnfectaati when uwd ao itenog. Vinegar 
la the beat of the pnrely acid diamfeetanti i wood vinegar the beat of the vinegara, 
becanae It uniiea to the acidity n bulc knaaole. Vinegar la a veiy oM and well 
eatabliibrd agent i h haa been need in the caaa of plagoa and variona paaiUwncca fti wi 
time InuuenrariaL It ia oaed to preierve rataUea of variooa kioda. Foe fiimigntion 
no acid vapour need la nleautnl eaeept vinenr. and in eamw when the Ittionrity ia 
not of the mutt violent kind, it may be naau with gnat advaniagr. Ktcb lUt how- 
crer acta on anma bright aurfacn, a diaadeanlage attending moat Aintigalioaa. 

Smlpkmrmu 0 rid, or the (bmea of bnrning aa^nr, may he treated nnder ihia hand, 
allboogh in realllv It doea not act aa a men amd combining with a baaa and doing no 
man. It certainly naiict with bnara ao that it haa the advutagi of u acid, but II 
aim deeorapoaaa pmipiuting ita aulphar. aa when it mrelamlpbnntted hydn«m. 
It ibervftin acu aa aa dbidiarr ia anma raica, hot h ia generally helievad. from iw 
drain to obuin oaygnn. that U aela by being oaidiaed, Uma aboviag the paroiiar 
cbanrteriitica of a deoiidiaer. Wt can crrtmnly believe that hodiea mav bw dMn- 
I’ evted botb by oxidatkm and deiianUtinn. The aalatinaa of anlpbimmc a^ act ai a 
rntrainl no oxidation, and ptraerre like vinegar Ita componada wiik koaen, aneh 
aa ita talla of anda, polaah, &c., preaerve alto lika Tinegar. aaitpetrak 4c. i probably 
from their aOnhy for oxygra, taking what etnacn intn the lii|a>d bafrwv tba orgnnie 
nutter can obtain it. lint it it not penbaMa that thia rividry rxiata to a gnat raaeoi ( 
the penrnce of Iht aulpknroua acid in all peubabllilt pati tome of liu mruclePor axy• 
$m in the organic mutter in a atatr of tnaioo or ilKliawtiaa la eemUiui whb h, ao 
t^ the trnaion of the partieba which an incUned to oowibioe with ilm oaygen nf thw 
air ia mnnred. 

8nl)iharihmet an anosgnt the moat anrirat diainfrrtaaU hrM aaend is early timm 
from their wonderfhl rfleacy, and atm aaipaaacd by Beam. With tailiikur the abepberd 
inirided ordiiinfrrtcd hit flocha, and with anipbnr Ulyaacadiatnfcetnl the auiton which 
ha had tlaia is hit bnaae. No acid fttmlfation la ten htjwrioaa graenlly, vioegar ra- 
e«pted.tDtbelnng«or(yiiirBrr,aBdiugrealeflbiaarymarkaitowlaaihaaMd><atraUe, 
^bawgh mneb laU aaide b modern timn . The amount anting ftoai burning enal 
aiaaa luvr a great eflrct m tKainAwtmg the putrid air af our a t nat a , and rvodiring 
rtaai-burnlnf lowni ra aome rrapecta Itea aapleanaal > tbit ia otm of tba advaalagea 
wbh-h that anhatanee hriagi sloiig with it, haaidat, bmuM hw coadnaad. gerat e r etilu 
It ia curiiw ihai thia eompaund o( aolphar abewid bt one of the matt aAeiewl agvnta 
ia dcatroying auiphantted hydngra. aanther rompoarad of lulpbar. itnlpbaruoa taid 
peevenu det^pnajlinai, and alto pee a ervea the valaabla peinriplr of a manj^. ao that 
d belongg partly to the eiaai of diarafectaata, and partly to ■nliaaplleu, * 

. The penillar artiooa of talnhorou arid t^ hmaota have been Ballad b that eaUad 
• McDonnll’a Diaiaftetiog Powder." Piaee ia towaa aod Ihma, when ditiaiectaBli 
xv Btcd.lt la devinble nal to tiaw liquidt, iheae two have hem nnhed into a pwwdrr. 
which aa^ata alao in nraoring raoatnrc. at watrr It tfreo a g ra ai caaaa of diaeoatibtt 
and diaeaac b titMea and eowhooMa. When they an aard u thia nauarr the teida 
an nnUrd with lima and magneaia. M'hca the lloon of atat^ an aowdnd with the 
powder, tt beootart aatxed with the maniirt, which doea notloae aamoaia, and it band 
toderwarda orach mon valaaUc tnr had. The cattle an alao freed from a gnat 
Vot. II. • • P 
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■mount of iiinm, bcouiM llie nir of the (tibia ai purilled. Whan (aen of iot Iaa 4 
csaDBt be at omcr remorol be mUiir. m bjr lb* «atrr-elo»c (vilew,fb« nae of Oih ii 
ineilubk t bat it U wtU to koov that tbe initoat reuiutal at impuritj' be watar U 
Itraeralljr bert forbonan, howeftr difficult the aller pruOam maf ba when ^riear'^ 
pollolrd. In ataliiea aud rovboom tbii U not the oua, aod k ii ibro U>at a diunfaetinr 
powdar Wcomaa lo ealuaMa. although k ia tnw that (o manj towna ate nnfortanatal* 
ao badlT aupplied with vatcr>ctoacti that dialafectaata ate atiU much vaoted fur the 
aiklilatui. 

The IneaBtori hae* pirrmoaed to diainfocl weway aa well wi aewage, be lha aaiae 
aubaloocea t not, bnweter, fat the Mata of a powdar. They apply the acida to lha 
aewage water in the aewm ihrmwlTta. and ao tauaa the impnm water to paaa d^in- 
factad through the Iowa j by Ihia tneana tha lowna and aawm are purifiadtointhcT. 
M'lwn the aewaga watar k taken out of tha low n it cut be dealt with cither by parci- 
piutioo or ethrrwiaa. Aa it will oeaa* to be a nnlaance, corered poaaagaa lor u will 
not reqairn to ha mada, 

Umt ia uacd for precipitating arwaga watar, and acta aa a diiinfoetant aa for aa the 
rr^al of the pieeipitata aatanda. and alio by ahaorhing aulpbnrelted hydrogen. 
wbicb.bawFTrr.it allowa again tii puu off gradnally. The other aubataucea propo^ 
for aewm bare rhiedy rrlaiion lo tli* prrcipctation, aod do not aa readily coou under 
thia ar^ele. Charcoal baa been nieotionedt aJnm haa barn propoia^ and it cer¬ 
tainly dual act aa a dUinffC^t ana precipitant Nona of theae aabauneea hare been 
tried on a great icale raorpting tima. An arooont of the l-eioeater experiment by lima 
win c<init under the article Sawaua. 


Ahm* of air ia an aniiiepiie of gmu mine. Tbe proceaa of preaerring meat, 
mied Appert a prooei^ ia by patting it in tin rtaa e la with water, boiling off a good 
deal of iteam. to dri»e out tbe air. and than cloaiag tha apertarc with tolder. 
Dchrofder and Da Doach ptwranicd putrefoetion for nioniha by allowing no air to 
■pproacli the meat withnnt paaaing ihrongh cotiuo i to alao WMla are lo^ to ba a 
protection againat aouia auannaa. .Sufta, or conpanmU of aeida with baaca, aiw 
Taluahla amlarptfei t aone of lb«n are aUo ditinfertanta, that ia, they remote tba 
autr of putPEfi^ion after it iua bagnn. An aotiicptic preteata h, bat doet not necea- 
aarily remora it Conunun aalt k wail known aa n prraerrar of flnb t nitrate of 
potMo, ttr MltDetrtp Is t ttill more ppvrrftil one. Some uf ibcM-mltB act la • muiorr 
not noticed when treating qf the preceding aabMnncn. wia. by rrmottna the water. 
Mem, treated with ibeae laln. gtvea out ha noiitttre. and a itrnng lohitimi of 
U formed. Chlorida of ealciam ptvtrnta. to aoma extent tba |>utrefoctioii of 
wtuA AI^ nr iba wlpbate of afanniiu. ia not n rery aOoient prearrrart but 
chloride of alnrainiun aewnia lo bnta been foond more mhuWe. It k ..'tv iiT cf i 
Meeted into animaU by the eorolid artery and Ingnlar vein.' Meat nauallr keepi a 
fortnight! if wen packed, cleaned, and waaked with a aolntion of cklorkle ofalo. 
minmu, it will keep three monlha. 

Itot in reaTtty Uir aalta of Ike bearier netala are of more actTriiy aa diainfectanta. 
It 1^ Jieeo aappOM'd that their rflSciracy arose ftrom their incliaatinn to unite with 
lalphar and pbna|>barii*, and there k no donba that Ihia k one of their mlmibla 
*»i*W« rerooring a largt portion of tbe impora 
•men of bodlaa i but they hate also an inclination to combine with organh: MUtaneei, 
■ml by th ia nirani they ptwrcnl them from nndergoing Iho cbaagM to which they ana 
P*®"®- The aeliul rrlatira ralue of aolntiom k k But may to tea Moat expe- 
rimenw tor* bean ouda on afihuhma not aafficiaiily definka to qaantiiy. iialti of 
inFmuy hare hero found highly antiaeptif:. Sneh a ult k naed be prewTrimr wood i 
the procem U known aa that of Kyan-a, or kyanking. A aolniina of oorraaTTa aubli- 
Utale. containing abont I) per emt of the iidt. k preaMid into the wood either by a 
formg pump or by mrana of a racnam. Tba albooicn k the aahatanee urait apt to 
n into pntr^tion, and whrn in that comiltiim It eonreys the action to the wood. U 
!• no dcinbt by k* action on the albumen that the nemry ebiefly acta. Thin plaee- of 
pine wood, atlnnUcd foe four weeka in a aolntloo of I to VS water, with the following 
ulo. were bond, afttr two Tran, to be Iwocrrad ia thia orderi — l. Wood aloo^ 
bri^ aiid crumhUam a. Alum, like No, I. a. Solphate of maoginree. iiht I. 
t. < hl o^ Of ai oc. like I. 5. Nitrma at laad, aomrwhat firmer, t. gqipkaie at 
oopper, lesateown. firm. 7. Corrmire subUmale, rrddkh yellow and atilt firroar. 
In an rxprrfaacm, in which tines wai buried with (imilar aalta. tha liara waa quite 
r<«suinrd, rren tha apechnca with corrosire auMimatm Other experimeatt abuwed 

aalta of copper and uirrcNiy In orntect beat.—(;Mfta. 

JfeTerthele^-all theae netaUie aalta are foand irna preaerrere ander other coodi- 
liona. Cklorido of mnpmrac, a isbatano* frcqncatiy thrown away, may hr urn*, aa 
flay.|,uaiaeaad Mr. t^iung hare thown, with great adTantagc, and Mr. Iknicheria baa 
abuwa the rMac of thr acrtalr of iron. Mr. Bowhcfir*i proeoa k rery pcraliar • 
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lU IMi Uu Up?, when liTiiig, «iUi Uw wrtate el arm, hf p<uriii)( it isto i tinqgli 
flajt wnand tiui n»L TW trw, vhva cut doinj, bM iu poM UM oith Uw ult. sod 
Om' lUtinuai in tb* up k prmnint fram ilrc<»ipariii(. For praomoiao of Tc|cipfc|« 
and uianl tDlitUMca. tee FvmKramua, Pncrtirriox or. 

Tlia chloride of rine of Sir Willinni Humcit U aleo n Tniuhte dhhifertant and bu 
morn power than H woold ueni (n puemi ftnm the caperiuenta qomnl abort. 
Wood, oorda, nnd eanran hare been nreaetTMt by >1 undrr wnirr fiir manr jmn. It 
baa the adrantan aUu of bein|t to aolnble M to tab* np hna room than moat other 
aaha, aUbooah iMnuda ^ncralljt arr iocuaminst ai diainibrtanu in nan? placu, 

diitratc id lead if a diainfbeunt of a almilar kindf it iart buU of tnlpbar, and tbt 
baar uniten whb orpatiis roaipoanda. AU tbew mptala art too exproairv for nmrral 
nar, and can oolp be applied to Dm prsaarratioa of ralnablr malcriala. Krea im in 
macb ton dear to be nacd aa a <liiliilbf«aiit for autariala to be thrown on tba Italda 
aa mannre. All an apt to be refTr acid, a etatn to be aroidad in a diainfociaut. 
nnltu when It b applied to aabauniara in a rsTjr dUota atatc, or In an aetiva patrid 
alale, and (irinipnnt ammoaiU.— R-A.A 

He* alao Saarranr A naancuiEjm, 

ttlSTlLLATIUM. Ibiatlllatioa coaaiati in the cooTmioa of aap fabataac* into 
Ttpour, in a reeari an arrcn(*d that the rapuoif are condmaed afnia and eoQerled ia 
a reaarl apart 

The word b drrirrd foom tbc Latin dw nnd ettOa. t drap, nwnalnf orlfinaOy to 
drop or lUl in dropa. 'and b ret^ nppitenUa to the proceaa, tinet tbc coudanantiao 
genmlly tahra plan dropwiae. 

It b diathiinibhcd (Vran br tbr caatfianactst of tba latter tern U eaaci 

of diatillatino m which the |roduct b tolid, or. fat fort wfaera a aolid b r a poriacd and 
coodmicd witboat rbibic Uqnalbctkat 

Tbr operation map limplr eooiial in rabhif tbc teuperatsre of a mlarnra aaO- 
cirnilT- tn crnpnnite tbr robKila higmlienta« or it nar inrolra tbc dccoapoahion of 
the anbaunoe beased. and tbc condenantbai of tbc prndnrta of drconifnaltkia, when b 
b tmned Attrwrtirr dithAafaaat in nHa« caau of dcaantettre diailiiaiioa tba Mica 
oprnuctl i* p**fi AH! And Uib proiiocti lujuiil of fiAfoui t U ii tbra oaUsiI 
CwEMt^Aw 

In conaennroee nfU m dirmitjr of tcat p er au raa at vhbb rarinoa hoditt pan bun 
rapour, and alto arcordm|( tn the aealc at whkb tba opcradoai bn to be carried ool, 
an aiuoat endim raoietr of npparatna bay ba enpInyriL 

VTuurrer be the rariety of fonii. it coaiifu aauMtaUy of tbna porta,—the rtM 
or tUB, tbc e i tidnmr, and lb* ctrrirer. 

r)n the moA oak, m bericaMiW ialoraiarp, diatilUtina b p ci fo med ia the atatpiaaf, 
way fay ncaai of the oommoa glan retort*, and nccirer h, n ia^ «31. Tbr (mi 



adranUgra of tbr glan rrtorl an- that it adailra of coimaat nbarrration af tba aufo> 
rtab within, that It b acted apna or booted by bad Crw rabauacea, and nay brrh raaa d 
grnrrally with Ibcility, Ite rrmi diaadrantaicr '■ it^britllcacot 
Tbc reton nar be eitbrr dnpie. n in^ tH. or rabaiat ad. at ia>|p. Wl fab 
Hetona rlKMUd geaenily be cboaan eaiMiciilly anarea ia n parl^ tba dapea af 
carralan of oae part faning imdaally iau tbu of the nnttbbasnaf partiaaa, n b 
• - al 
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repp^trf in the th, pm to hr hated .hnoM, tBotrorer, ];• u oniform U 

point at thieknri* M p^tJe. The lobuUtrd retort b more liaMe to cock ihno ibr 

t!" J •*'* knmrT thkki^ of the eloi in the neieb- 

WriK>od ^ tb. tebnUture , nreaihr^ it i. terr^rr.icm'oo 
ihcUiiy t» hifih it offm for the introdncUon of the materinla. 

Id ch*r](inf retort* if pUin, n ftmnel with n kne item thoojd he cmnloeed to mmiA 
the neck with the Ihjdd to hr d«in«l .Then . 

ri'.Tt rotortiand ifn powdered loUd Is to be mined with 

A fluid 11 if pnfvTftMtf to tolttidiicc iIh^ fluid fime •* 

Uat mnv he spplied to the retort either by the nrgmid gnt flmne, a* in At. Cik or 
n wwer, oit or Bwa-bstb msy be employed. y*p.oj».or 

In^iUing ori^ subsea, *.». .olphnric ncid, grat ineantenienee l» expe- 
ncaiwl, fnd tvrn doopr Incu^, fay th« plMiimcsaD ternird ** bumpinir * TUif 
^ Urfo bobbUa of apour st the bMtora M Ibnid, 

whi^ ^nlin^ a foni.^ expaUmn of the liquid Ihim the retort, U ia Ww^ 

ITn^to •"•‘ter of neb a na^ 

u not to to acted upon by the liquid which la to to diatiUrd. Nothioa anawrrw tbia 
peirpoae bmer than » piece of pimmum foU cat into n fringe, or era » coil of plxtl. 
^ ww introdneed into toe ^14 Hquid belba the dlatilhd^ i. eonimeneed. Ka 
mto tola nmntinn the dUiniatioa of tulpbnrie acid, which it b often deiiniMe to 
perfom fcr toe purpose of lU pnrillcntow. is not onattended with dlfflcultyMd 

^ Mohr nffioti the fidbiwin* method*:—A ghat retort of about two pounds 
e^ity. 11 pl aced on n alindcr toeet Iron in the centre of n laatl iroo runtaw! 
wluU :ti neck protnidet to^h an opening in toe nda if the fnrnaoe C/^. 653 ). Ignited 
la placed ronnd toe alinito, wilhool being allowed to conw to eontaciwilh 
theghaa. ^ a curreut of ^ air ia toua made to play on all puna of toe retort 
ta pi^ctaed by ha auppewL There h^v. to tortlje 
SL »««thr** “toll doort in too cupuU or bead, 

*** "*** ** obaerring the progress of the distil- 

limeed^ the sheet iron eyllndcr a beaaian rracibic may be cmployrd. and this, if 
W-Tjudw. elected by placing it on a brick. If toe apour be reiily eond^. 
as "* of toe retort into a glam receirer 

If a more efllcicnt euodegaing ammmment be reejaiilte. ootoinr is more conrenient 
for aeon to. smrii seal, than a UelSg’. Coodensi. dnArn to ST iT^bS 



653 


-^nt 


sln^y n tong g^ inbt into which toa neck of toa retort is fitted, nod toe^ippotiM 
^ month of the reerircr | round this tnbe la foted 

r**"^ ““ ^ temiermure of this water may be 

IS^a ^iT ^orbT <U-ol*iM 

eon.;^”:^ 

• Mehr swl B s S wa rf i rue Jtii rWwwy. 
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, Kulhrnwufv fr«ni1» «« BOtr coiMncteil of Tiry conmWot •!*«• utl (luim, 
Then if one kind —vh^ is rtrj oseftil *bra U If >«)uim) to pus a ^ iota t]i« 
lafort a< the Mtma linx thai>tli« dhiillatiaa it Ruinj^ on, la in Uw (trepantioe of 
ebhwidf ct alammiimi, fte. — which has a mhe paaamf down into it alto Bade of 
rarthenwar*. aa in WS. Tba cloaeft arc of Wfd|»wood wtre. b»« a cmnnuo day 
rcton may he nada impenneabia to pifcf, by waabin^ the itafux with a auiatmo vt 
boraa, ihra earefttUy dninjr and heolJns (hem. 

Itcmna, or flaaka bent tobca, wbicb act** in ibni (J^ 6M), at cofipcr. at* 



cnployed when it if re<{nifi'f to [rnidae* hi|tb tempentarra, as for the preparation of 
braaoia ft-na benaide a^ and b^ta, or in nirkia( manb gm frna an aeetito, Ae. 

to ili«illla|( bydrodBorie arid (lie wbolo apparatoa atmold hr ot m ftriiefrd in lead t 
Uw rrcchrrr eonaiatiatr of a tl•fhaped tobe of lead, which ia Sttinl with badra ttoppers 
so aa to Krre for keeping the aeiil when prepaird t nr a leec i re r of guita pcrcha may 
be rmpfoyed whh a ttopper of the aanw BiatrriaL 

Fur Btaay purposes la ibe bbontory as. for iaataaee, the prepamthM of oaygni by 
heating bemaide of BianfiaBeae, — iii the maaalhetare of putaasiaai, foe. foe-, wbrr* 
bigb tmpenUBtea arc reqairtd, tbc ina bouba ia wbieb merAuy ii impvrted (rota 


M ' 



CM 



Hpaia may be rmpltTrd, a ooanaoB |iia.harrel baiaf Krrwad hUu thrm to act aa a 
'‘debrery lobe or coodraarr. {Fif. CM.) 

Oa a fatrge scab aa aloMat endlf eatHfty af auUabara bata aad are (till aapleyod, 
wbbh am anoauwetrd of diifrmit maiarialsi 

The eommoo “nill ” oaeahiu of a retort or atiU p rof r. ia wbbb llm wbataare ia 
bcalcdi^taS a cnodeamr eoamionly caitfd a "warm” on art»"tBt of it* .nc &•* 
qarnUy a ^bal ahape. The ratort or aiill ia graeraliy amdr ia two para | lha ^aa 
or tnfftr, which b the part ta whieh heat If ap p i b d. and ia comnwaly art m a faraaaw 
of hrbbwarh. aad thr " head," which b g*a»^l7 r*»o»ed after ca^ opetatioa. aad 
redaed and luted opoa the laa whra apaia aaaiL Xbe roadanttr^ worm b cam* 
nwaly plaeed in a lahe ar oOtor saaMi of water. (8ae^. (Cl.) 

Tito atiU amy he either aonttrwctrd ofocartbeaware. or, aa ia eery eoenaiml y the 
ease, of copper, dthrr pl^ or rbetro-pbted with alerr, acroroag ta AraaMtaares i 
• lesa freqamtly pbtiaaai b rmpiorad. 

The atUlaa rMtarbenCtd (Taaoprailtv. aa ia/p. CM, ar, aab aow etry canaanaly 

• p 3 - 
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Ibe MM, by itrsni. Thtttill-pao M#) ig mimmiiUd by an oatM cnp^ Jaeiuii 
aeul itram b ajlnUtusl betvMti them frotu a Mcaiti boiler under any mioircd urn 
inre. In tbb way the temperature may ba regulated w^b the grcnteit nlcrty. ^ 

U9 




Varioei odaptotioof fur beatine by steam hare bm a p propriately amnred (n a 
^*1" ^ Hunbitt Row. Pjiwbory, in Ma ao-ealled 

• ▼eritalila muttum im purro, being Inteodod to afford to 
tiu! pharmgeeutMH rbrmtat the means of roodaettag the prorcasaa <if riniUUioa, dialilbi* 
?TfI*’!***”*« deaiceallno, tuL, on tbe taaoll teub% W the brat of a eae-ftmucs. 
The Cbllowmg eat (^, 8#0) rapmenla tbia apparatus 

SCO 


n, a bonier aoppliml with gaa by a friible tube, c, Ibe boiler or siiA t, V- 
•eapuratiug poo filial orer the boilM and Ibrwbig the lop uf the aliU>^nvl. a, a 
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Taira (hr ihutlkiK off tl>r Motm from j, wliaii it paaK< limafii Um inha M. atWr> 
Ttior it would pnti tfarouirli u uul cvmmaaieata boot Iv ikr dryiiiB^ einart o o, aud 
fnim Umioa to Um ctwdmMir T r. o it u Mcood arapiinuiiii^ |«b arrr lb« drjiaf* 
olnoTt. Anothor UTiacaiMni for djotillinf bj KHm i* abawn m/y. Ml. 

SomiKiiiica >lw> dulillatkin if rffoetnl bj pufinK hot M<'ua ihrooph ■ worn oon- 
Ulard wi/Aoi ibr ftiU, of or ia adilitloo to, Um •ppiUatllm of bnt Atnh 

without. * 

TIm wonn or coiMlenKr it IWqucntlp cooftnirtcd of runhauwirir, uod Mt ih an * 
rfnhrnwuw Truct, llihr arv ^nry onotrairnt wbni thr <itM-ruiaa if IMK la b* oAi' 
o« s Torjr huia Mata, und onip at a nodmia Iratperolure. Tbr; an nuw Id 
he obtained of all maoulbriun'rf of iiaae-wue articiea. Uure comauitilp the worm 
if at eopfn, tin, or eopper Usfd with aiirer, and la eonM rare cant wbera tba IhiuaU 
to be dutiUed act apoa both copper and oUrer, of pla lin u m . (h'ig. Ml.) 


BUI » y* 




mael oda priiDutVfona whleb oeeaidef bat little ipaaci ibe wairr nntda^ for 
eoodaanbna enlcrM the’Vnom aad panea oal at tbe ^ • 

rSodde'f r - *-% repreerated la 1 It oentaa of twa caawal rreerb at 

noequal lif^fbe maUrr bring lif ■ wrtbjgj^Jtetbrf, aad Ihe apaae betwONi 
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Oww at Um> Woio. Tbtie ars (iUmJ in a tab BIW with «« wain-, whirk 
ro^ in aontact with the inner and oater •utfiim of the ante*, whil« tlw ipaaa 
Mwm n eecapied by the rapour to b« caodenaed. Thia euudenm ii •aMcet to the 
o^aetMio which cpplm to the canunun worm, thal it cannot be eaailr and cOeicaiH 

CllMMfd. ' ^ 

To ohv^ ^fenor Nlticbcrllrh baa propoeed a Terr aUnpl* mndifleatino la 
iti fortB, in which the inner cone ia nweablc, ao that, when taken out, the inurTcnin* 
. apace bartwmrn rt and the ootn cone can be clcenrd, and then the inner eooc rridnced 
pfWTioualy in eonmieDcinf an uperntion. ' ^ 

SpmtK — In the ttunnlaetare of ardent ^rila, the aleobolie liqeor 
obWn^ by femenlalion of a aeobaniw aolaikn ia lubmiiicd to diatiUatkw i the 
aicobol beinp mota Tolatila Uuto (be water poaan oter firat, but iaTwriablT a eoniider> 
aM propoTtwin of waM ia eraporalrd and candmind with the aleoboL To trparale 
1*5, *“ •“* eaieiit it ia oerraiary either to aubmil the product to redia- 

lillatwui. or to cootriTe an appantni ineh that the pnxiuct of thk lint diMiUatioa ii 
■"“*“ rwjniTed atrcnjlkif obtained. 

• One M the nrlieat and a^piett rootrieaDocf far rffr3h|t tbodatter oMeet it the etUl 
^STenied hy Xtorn, which la einpliiycd up to the pment line h UermanT (Jfe. «6SV 
* A ie the aul]. imued by the diiwet action of the fin« a the liend, ftam whiohycooTcn 
^B^ur lot email ndhgentor. for the parpoae of tcetinR the wimiitb of the diatiilateX 
a ia an oninurr condenaer toouining worm, * 0 . The intcnanliale copper reatel 
ani aren two parpaieni the upper part c formhif a healer Ibr the waah. while the lower 
oompnnmrut n ara aa a rrclifier. The henter c, when filled up to the Irrel of the 


MS 



atill I the cooienU can 

be enni tanUy yita^ by the rooaer i. The atill ead baSPU irr both charard- the 
t!terr cundmualioo oc^ the eapour wUl eecIp^'^^bWi^t the uijaidto “ 

^ a?co£r.S!rh "2 tt'l^Tta 

<J^e"in‘^ ‘■**''**^ contalnin, SU per oenU of akobol ia 

Wtb, rml inproTcmeMaoD Dornh etin two only nsrf j* dceeribed:^'o4re;B. 

which hu In a great ncaawrTrrpIaced all «<hen in thUcoanii-y, and ttcrotiw'L which 
fa oientieely canpioyed in Fnoce. ana irrmtiw a. wiuca 

C^ey-ae|lill far aorpaaMw any of thota hrfare dcacribed. It wn patented in 1834. 

Ita oblecu era two^ld 1 — let. to eeoMmue the hrat, aa mocTaa imaaihle be ea- 

5fuI^"aJ«bij‘f^X’iSh*3;‘**^ t-rtkeeT^to naae STeWmitki- 

“ is* f™» «« »aah hj poaemg a runcni of abaci thnmgh'it. 

The waah u pmn^ from the “waJ, ehvger ' into the non^nbe. which pamee 

fa"nfaS *“**•'-'?“* ‘kfa lab. it. umpe^ 

tt n^rd 10 B MitBin cticot AmT«!^ Uw laM €«»TtiJtitiaQ of Um luSeiuiht - 
reeUflcT the waah yataea by the tab* ■ X al (|)e top of the - analyier." - It falle ana 
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/mpnmi Affvntiu if Jtimu Ccfftf anj Scmt, »/ Drvmky, imr Oun.Jir tit ^ Spinl, 
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colkrt* upon At too ibcir antjl tliii oreriio*!. vboioe h MU on ttemd .Uelf 

I **“, ’1'“’' "P 

thr<^ ftne hole« In l)i« •bflTo, uul thmairb rdra* openiojf npwnnli. An the nuh 

gmdnnJlT dMcnida in the uuljrier it Imwimho n^iHly winkw. owtlr fhiai coodnl. 
«rf«. of tb. i. p««d Into It. «nlTr.Iy fWnn l^f^U^U^STr 

■rrapomi^ or expctUd bjr Ibe Maun | rtH, when it utItm nt the bottom, it bar nmnl 
with IM tr»^ of yirit At (he mme time the va|>n«r. ■* U ri>n tbrnogh mch 
■heir of tlw ualTier, hectena eontinooiulT richer in nlcohol, and eoataini lem wul 
Urn wntrr in co^mce hi eondeOMlHHi , U then |iu>>« from the top of the 

^““^^-1”***“^?***”'®^ ***’***''Ilciw it iMvewU 
in n^iUr way, bnbldin* Ihrooxh the deieeiuUag wiih. until h urien it r. above 
which it ^lir oirculuci round the earlier windu^p of the wufa pipe, the low lem- 
^nre rf w^h condOTMi U^pirit, which. eoUeeting on the ihelf at r, flow* off 
05 toe tQDc into the flniihH vptrtt coodenacr. 

in order Mill hr^ir to oconomiae bent, the water Sir iopplrine the boiler la tP fd e 
m *1 immened in boiling hot apent waah, by which 

meau ha temperature & Mmr it entera the lioiler. In &« the mring of fbel 

by the raploynunt of thia atiil fat ao great, that only about three-fourtli of the 
Unantiiy la consul^ that wonU he requiaite fir dU^lng any given quaatirt of 

raiinmtaa that in Sn wa^aaving 
win be affected thnwghoai the kingdom of no Wan than Uu,otw toot itf eoal im? 
juiotun. ^ 



Venr fcw pmou have any idea of the enormooi tiie of nome of the diatilleriM. 
One 0/ Mr. C^ryt ^ at Invtrkeithing worka off «000 gallona of waah per hoar, 
and one, more recentljr erected at Leith, nnwitdt of 900 U g^wa. 

Dmmt’t tUM ia vary aimilar, in tba principla of ita action. In Coffey'a, differing in 


0«7 


hwt only in the mcchaaleM 
detaila hy raeana of which the 
Mfaah U obtained. 

It oonaWti nf two atiUe. n 
and M 7 . The miiinre 
ofMeaat and alcohol vapour 
ftom X ptaacf into the liiioid 
in N, wnlcb it nian to the 
boiliog point. The vaponra 
from • riac through the Jitiil- 
latmjf cntama c, nod d (the 
mttficatwf column) I benoe 
thev traverae the eoQa of 
lahlng ia ■ (ihtcaaiAiijcr and 
WTue ktaltr), and Ibe alcohol 
U Anally eondeiaed by tra- 
rera^ the worm hi r <lb# 
'Kfi‘Vtr»*Kr), whence it la fcU- 
vered at a. At the aame tiina 
a aleadv cnrrtnt of tba aei> 
alcoholic liiinor la ad* 
limtd from the rearrvidr a. 
lata the eaterior poriian of thn 
nondeoaer r, by menna of the 
lap, ih« Bow from whieh W 
routed hr the ladi cock f. 
MhiUt eondenatng the apirik 
In tba worm the waah haa ita 
teaipemiurv raWed, <ei«ciaily 
in the upper pert, aodlbenoeit 
■aeenda hj the Inhe k into the 
healer a, I7 the email oriCtea 
^ *• fis- where T b aiill 
furthar healed by the oarrrni 
of healed aWnhol which haa 
riacn into the worm from the 
atilU. whilat at the aame lime 
aaaimiag fat the coodenaatlon 
of the aptrit, AiWr perform* 
■ng Ha ufllre of condnaatioe. 


, ._ _i_ . L . '"a "»uwe Of eoooenaauoo, 

and when nearly at the bolUagpoiol, the nlcubolW liqnnr pomae out by the lube L and 
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b soadoetnl tn^tfa* top of tk* diWill«Wy cotnmii c. h trieUa* dovn OT<r 

■ Krid of Icntieaku' dittt U ncUi (thinra OeS), nMotrlTcd m to rctanl Its 


•tuia 



pm|nM into tho itUI ■.and jrtt fftmlt 
tka BMaat of tlx itrun. In tlua dia- 
lUUtnrjr mJaian fc, Jt). 170) U awoti 
til* itnini riiiaii mia lb* Mill a. T1i> 
grrater put of iti alrabol ia expoUed, 
wHIch. trarimln^t Out wrid of oao* 
destrn iKfure licKiibed, ia nltimatoly 
Iiqai6(d and eollecMd at at t>a<i to 
ooupirt* the rectiAeatioo, it datccnda 
into tb* atiU a. and, «haa abora a 
errtain la*rl (m m), iato a, «bicb Mllla 
beinf htatrd by a fanaxc btncalb, tba 
Anal expolaion of aloobol ia amaii* 
piiibad, and lb* ipcnl liqaiir ran oH 
at *. 

Tb* d*laIU of lb* oMMlrBetiun of 
Ibr apparatoa employed ia tb* dia> 
lilUtino of apiriu bar* b**o brre g i nu . 
aince tbia proorta it nrrhoM one of tb* 
lonat nnpanant of tL* kiuli bat *■• 
rlotti modifinllnoa at* omptnyait in 
the diatUlation of other l*|Biiia. 

Ia aunw caaaa, annanaliy (fitctnal 
condrnaing arrangnaenu are mptired, 
aa in the niaiiufat.ture of ErHaa. Cnio- 
auroaa. IhacLmiMi or ^ann.!, and 
BicaLoatoK or Uaaauic, “ 

la other* higber Umperatnrei art 
neceiaary, aa in tba diatiilotMin of wt* 
pburio ac^ 


SO 




tba liqnida to b* diatiUed are acid, or elbtrwiac corm a ire, great cate bat to 
b* taben capdially ibal the «<ina nr Mber toadraaer ia of a aiaiarial mai acted apon 
by tba laid See Arartc Actn. and Sctmraic Aaa. 

The term diMlOatiaa ia utnotnaca applied to eaata of tba ndatinaatioa and nbao* 
qiieat (ondcaiatioa of tb* niatala eitber in tbair ptefaralian or ptuiScntitMu 

In raaei libe mereary, poCauiun, and aodiaai, wberr tb*y are eoadanard ia lb* 
liquid iiatr. or ruibty paaa tbraogh tbi* Mate befcie roiauliaatiaa, tbii ara i* qail* 
appnqii«i*i bot wbai* the fining and e^uriaiag pointa nearly uunciiG aa ia iba 
caae at ananlc, lb* term Hthliatatlan woold V- me** loitablav 

Nrrenbeieu it ia diflctdl to draw a preeioe lin* of deaurcation batweea lb* two 
lerm* j Ibr ia ibe caae* of tine. cadmlnM, tba nxtala bebig oetlcd b rine* rola- 
lilitatioo. and condantad iibewite ia iba 'iqiud M*t*,^r larit k cattasly aurret. 

For iLa detail* of eot u troction of ibe dwtilkiury nppunlao w# aaut refer to tb* 
aniria* on Ibeae errcTal mrtala * , . ^ 

IMtiJIatio/mr dnmtmm ia a lerm impniperiy tppilrd to certain <■»*** of datMatM 
* wber* lb* raponr k dcnac, and auy b< coUactsd by duaccodiag tbraogb a tub* ahicb 
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liH ta opmmjt th» t<i|> ot ih« dlriUlmtniy micli, uhI dnreiid* thrrafth tbe hody of 

Thi« u ilcarly merely dii* to ebr fact of ibo vapour IjcIbb ercii at a hich tempera- 
tuw raoie deoM tbim atmoipbvne air, and might ba peribrt^ withanv Mr formii 
• data* vapoor, aitch ai merenry, iodinr. line, tee. ^ ^ 

8cJ*Zra^*“’”*'^’ •*“ to the Eogliah pneem of ndSaIng line. 

caaei In whieh tbe pronm of deatmeUTc diMillatiaa if 
^ed oot imtifa^imtig aeaK are the drr diitilUtlmrof wood, far the mann- 
fMurr of w^ chare^ occiic acid, and pyroxific inirii (which aea) ( and of coat, far 

IhiUUatie^ ^ Etml^ OA or Aumcn. — The trpatatlon of TolatiJa flavonring 

•* 

■ fr*®*' •n*»»»io« of Tolatila organic fahetancei 

(fueh aa^la) fa my ^tatwrely employed in oor naphtha worha n^r thii name. 

If w. hare two mbtfle bodiea together, hot differfag app«ciahly in thefa tolUBf 
S' ** »**“ t® <ti»tafatian in a retotMhrough the ti>balatu4 

rfwhich a thrmwomtdr fa Oard, ao that lu bulb dipa Into the linnki, that the tern- 
p^tara ren^f ooaatant (or aeariy w» at the point at which the more volatile ran- 
imatarr lajlh, imd t^ dfatlllalr emuiut ehirfly of thfa more volatile 
fag^uim, and only •«« o^y the wboU of It baa paaard over, tbe trmiwratoiw 
naea to tlw point at which tbe laai volatUr body boila Oefare thfa point laa been 
o^****!!! ** ***“**^ “** ‘**® aeewnd diatiUate cnOectMl ap^ By aub- 
" prodnet to rrpMtad redfatiliation. aa long aa ita boiUng point r^li^nf 

eona^ Ihn not* v^fa cooatitmmt of tbe mixture fa^timataly obtoi^ in a able 
of ahiolnte purity, 6e* Narimia. ^ m a naie 

may in fart be adojiled wbm the miatnrr cootaiaa arrml bodiea i 
^ ‘Im racrtvrr with raeh diatinrt rfae of lemprraturr. and rrpratmg 

bt'a«^5X!^'M ^w'*' aepamtloo of tbe couatltn^of thy ml«u5^ 

DldTlLL^ioN. bESTRrCTI VE. Organio maUm may be divided Into two 
imopa, fctotided on their capability of withatanding high tampeiwturra wilhoni nnd^ 
”‘**r™**’' Brtica that diitU nncbangcd fann the one, and tboae whieh 

bi^ up imo ^ and ^pler farma, the other. Tbe manner fat whieh heat ^ 
npoo organic tahtaneeaddfaia not only wUh the nature of the nutlcra operated unon. 

I. Apptfratm 0 yhr tftJiirMtitrr dtsitihHtm, 

1. {{r><nr<iiw dtstt^ium muirra. 

• ^ XliwfniciMrf ifutU/ittHm ^ tmimal matttn, 

* diHtlUttiom nf oei^ 

iS. Juitliatum of 6aJM. 

Gtn^nd rtmarJke 

DMWwtivc dfatilUtioa on a larBe aeale fa 
cmvenlently performed in the caat iron morb uacd ^ gna worki. \^n - - 

« to be opetnud ra, far 
*»»»• made from one of tbe atoot 
"? •emi^ylindrieai, and have a bn«d 
IM ^ ^ <>•"««««• to fit in the manner Of a m»cri«i 

b^of ^ ^ dfatillation ar* to be carried awn^rtS 

^ of gud aiae, aad tlM nit pipe mnal not rue loo high above tbe too of the m heftw. 

o^^'Ullata iW enodenai^ and falling back. Tbe caU tabe aboold eoodS^ 
pri^ucn to a rv^rer of oonah^Ue capacity, and of attch a form aa to —-»■<- iha 
fohd and fluid portiona nf tht diatillate to be eoaily got ul far tbe purtioic of rxtmiia- 

anppllH with an ample atream of cold water, if it be iniimled ta 
run^ the gaaoooa anbaUncM yielded by the anhatanoea under eaatnhutian, the exit 

SSl ““***" “to Mtum^f whieh 

m^ dcTimd on the ciaoa of bo^ which are rxintetod to cotnc over. If the muat 
v^nfa portiona are rxpeetrd lif ha baaie, it will he proper ta allow them to atrnim 

bydroehlorie acid. Any 

very v^rtlfa hydrocaabona of tbe OH* which «aca^ may be irreated hy 

meaiu of ^mine watrt contained in inolbrr Woolfa’a bottle Tlu prpwmrr in the . 
»»oolfi 5 a bouJea mnit he preyetifad fron beeom^g too great, or thr leakage betweed 
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th* flanfte of thsgpot uii ita eorcr wUt b» rny ooDiulmUa, Ttw luting majr Cimtiii 
of flnrijr •lAi.-d Stnarbriilgc eluTi worked up wiib n little harm.- dung. A few kciiTjr 
weigliu ihooU be pUecd on niriatu of tiw lid of the pot, eo m to keep it cIum, 
■9<1 render the leakage aa little m poeiible. For Ibu detaructire lUatUlatwa of unnii 
■puntitiea of anbatancee, I bare beeu accualoaied fbr a long time to empkir a amail 
tiill made from a glue pot. and baring a cop|ier bead made to III h. Tbe fuiing for 
all temperaturee not naeblng abore 700 majr he a miatare of {tba Unaeed and ^ib 
almond meal, made into a maa of tba oonaiitirsee of puttjr. For tba apparatua rui> 
plojtal in tbe deatruetira dialillatioo of wood, coal, bo^ 4c, on the Imge Male, tbe 
rarj^ma anielea in tbia work on tba product! obtained firjm tboaa anbatascca nmat bo 
conaokcd. 

It. /Aratracfinr liittiOalitm qf rtqciaUt nutfmL--The principal TcaataUe maUenwUeh 
arediauUedoatbeUrgearalcarewnoilandeaaL Wo ahall oonuder ibeM arparatelp. 

ThUnu-tm iutiOalmm a-nod.—The produota obtained in the ordinary prorcaa of 
working an acetic add, wood apirit or midbplic aleoboi. acetone, njttizanlliinr. x;litp, 
ligniae, pntsIBne, kreoaotc. or ptHnicadd, oajpb«nicacid.pUlaea{,arrrralhacnoktgti<» 
of benaole. with ammonia, ai^ mecbylamino. Tkm an abo aartral other btidiea 
of which ibe tme nature ia imperfccU; known. The greater {inn of the above aab* 
•tancea are full; deacribed ia leparate artitiea ia tbia work. See Acartc Acin, Fa> 
aarnKE, Ac. ♦ ^ 

Peat appcari to tield pmlncti almoM identical with tbnae fhan wood. 

/Aretruc'Ope JistMoiim tifocaL — The number of anbataneea jrieMfd b; the dutilUtioa 
of coal la attoaiahing. It M rwrj remarkable that tka dnid bjdrocariKBH produced at 
a tow temprrataiT are -nn different to tboie diitUIing when a more powerfnl brat la 
rraploTed. The principal fluid hjdrocarbotu product bp the dwtillatioa and (abte' 
(jueai rrcUftealtoa of ordinary gaa tar are benaole and iti homiilngnni t aae Itroao- 
caaaoaa. lint if tbe dkitUaie ii procured at aa low a Umperatnre ai p^ble, or 
Boghrad coal be ciaplogrd, tbe napbtba ia lighter, and tbe hydrorarbona which tn«ke 
its cfalef balk tielung to other teriea. See SarnTliA. 

8 . Datructii't di*lUlalKm qf sai'aiof malltrM. —Uonea are tbe prindpat atiimal tab* 
atanves dimitlrd oo the large scale. Tho naidithaa which come orer are oieeasTelf 
ftatid, and an rny tnmbkricnnr to nndrr clean eoougb ftw uw. Tba pradacts nm, 
tained ia twoe oil wiU be datcribed in tbe artklo Saruma. Horn and wnoi latte 
rgcmily Iwcn examined with refinance to tbe basic prodacia yialdcd oa dinilltog them 
with potaab. Horn tinder ibett cirenmitanccayields aiumuiiia and amylamtne. Wool 
I find to afford ammo n i a, pyrrol, butylanuac, andamylaiuiiH. My experimcnti on 
fenthm, made some yean ago, although not carried so far as thoae uu wool, appear 
to indicate a very slaular deeompoaition. 

Tb» prolocta yielded by animal roaltrra. when dialillcd per ae, are very different 
to tboM obtained when a powerful atbali if added prtviout to tiM application of 
beat. If featben or wool be dutUlcd alooe, a dni^iagly fictid gu it tndrrd 
enotainiag a large qiianlity of iolphnr. Pan of tbe aulphar is in the state of aalpkkU 
of earbou. flat if an alkali be added prrrioua In tbe diitiilalfam, the •niplow ti re> 
tained, and the odour evolred, altboiub puwerfU, is by no iwraas offmaivc. [hiring 
tba wbede period of tbe diatiUathai M oidinary neganie mattcra cantaioiag nhrngen, 
pyrrol ia given off and mar be tveorased by Um fvactioii afforded with a slip of deal 
wood dippM In hydrncblone acid. An bnemting eaperiment.tbowing tbe formatioa 
of pyrrol lYrim ammal malfin, may at any time be made with a lock of hair, nr tba 
Iratber of a quilL For tbia pnrpoae tba nltrogruoiM animal nuiltcr it to ba placid at 
tba butliHn of a test tube, and a little fihcrtng paper ii to be placed half way up tba 
tul^ to prevent tbe water fanned dariojp tbe experiment from rctuniing and frae- 
taring the gtass. The end of the tabs la now to be eaiitionily bcalid with a spirit 
Imp and. at toon u a dork yellowiah moke ia eopioutly evolved, a slip of deal prw 
viootiy moutaned with eoncentrated hydrocblnrie acid is to be exposed to tbs vapour. 
In w fsw teentida tbe wood win acqnira a deep criiatna colour. The 6ct of the pre- 
arnce of anlpbur In wool. btir. or other albiiminoni eompoandt <ff that deaeriptKin, 
assy be made very erldent to an aadlcoee by tbe following eaperiment. IHsanlve 
rainstl mauer in very concentrated aolntiiia of potash in a iUv« or pbuinom boain. 
with the^id of bent. Evaporate to diyuea s, and raise the brat at tbe end'll fiur tbe 
potash and dratroy moat of tbe orgaaie mattara. When cold, disanlvr ia water, and 
flltrr into a fiaak half ftiU of distilkd water. To tbe clear tiipid add a'little of Dr. 
Ptaytkir'i nitrnpnmnde of aodlum t a magnificent parple tint will be imaMdioteir pr»- 
dne^ iadieathrt of the pmeBceofauIpbar. A veryeanull quantify of hair or fleancl 
will satBee to yield tbe renctkin. 

above remarks on dettructive dlaiUatian apply prisciptily to highly complax 
kediet, the aioteciilar cnnatitatlan of wbiefa if either dnnbitbt. & ia the cate of albis- 
^■vnuoa tabtlancea, or totally anknowa, at with coala and tbnlet. The destinclive 
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*tHnp«r8tiTeIjr timpU* cmmhatrm, toob u nridi 

« .,e«n« of U U.. pnrfocu. *1^:'^ 

t ^ ««fc-Thi* A«tnM:tlT« dtttilUtiiM of mhU t>ka oIm. 

i:i».rr«.psrT&r.':L^ 

of m krtooM»rAciro««L *^^^.^0^*™?**“"“ 

■Cidm ibuTl—^ ‘* “to pyrogBUIo ud cwboda 

C'H*o- . C-Hf)* + *CO> 

Olinrar«4. riti«.llk acU. 

In reMtiaiM Ube thiTte Bm'rfvlet fa the ^ ‘T® “* •*‘tt**- 

^id. ud by wbaiHioir »h» l»»oi^«cid to Im «qn>T»l«iti of carhooio 

Underthetc dremurtwice*.it fa tbe wcond■irhli:hfa!n ^ ? ^ i"* 

«n eMwple w. will Pjrroocid. A. 

•nnetiri^^atioo.. “«««“ ■«»» "hktb bnak. op u> the mnnner omi m tbn 

- C-H-O'. 4- SCO* C-H-O- , c*H-0- + 2CO- 

c— icK«. 

■••* tl** the bydrowen rmauu nn.tr^^i —1 , 1 .. 

mroic Kid wowld b. prefaTibleti. pjroWreoofawU « 1^! "f“ 

eo^ic nod m tbe was nunoer u pyrognlUe tnm'n^^a ‘ ‘‘‘f’™'* 

nut pyroaerfonre not nlwnyidrrired from the potent nrid^ .be m—jt 1 • 

C»H'*C>" . C'U'O* 


of cnrbonic aeid, 1 


■r SCO* * tUO 


•tacit ai4. 


I’rTiaBucIc atU. 

^dtoon. yield. *«er. oside of ciboo. ^ 

the uiBCx^ njontimi t_ "** wnnie eddn, in nceunfanev nub 

awm) - 4CO* ♦ ICO ano ♦ CTio-.no 

OtattcHMi. ' J 

, wnrvtwflCXQe 

-nt. 

raiT u»4 defluitc. Tliiu. if im MAHklawi drcoBipniiiti>ii numi 

«« fa » iocr^tL tCLZl fa'^il^i of fonnie 

nww^effordingn ptire ud toleniUy iSuguS.*"‘’*^''^*** *“ ••horaltey a.a 

nuaboo of U» pi. J. K“driK:n‘fp^“.^S Hz 

the nh or dry aeid fa mlied with a lanTtv^^HTl "t “halnnd wWn 
before the appCeaDun of heat li; la^ former nxide^ “ <puekliiBeb 

the aeid are dccompoaed, yialdinc a bod* euniainSn^ /a ^prouijwliag, two atuauof 

Of 

ac ^Htyy y _ enro* + s(cwo.co*> 

*«>t»eariM. atapaM. 

on'l^jsrc;iiidSlSt “t****^ 

UH etc W eu iTTwrir. reeaadary prodnea are fcnnrd. aa in the dry .iltiiutt^. 
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• mviDivi. 

oatTtBts of liiM, vIk n. If tbr imbuuiiie U not In T«r]r oonll quantilT, mt«n in ilrfiotited, 
•luf n ceruju qaabtiiy of bun'nl (CII'O’) k formad, nml ptvWhlj ntfarr inliMMm. 

Ai in iliuiumtioa of tba dimnupoiilion nntrrjtoni) wIko mhU ire dutilled with n 
exccM of dr; hue, wc ihill advrt ihit of bcmoic arid, which under the oirram- 
■taiKci iliuded to jlcldi hcuolo nod cnrboimic of Iba bueck 

. C“H* + t (CO*) 

BwmIC WCiAt lUlMfltju 

0, DftraciirtJsMlilhtmn^iiutt. — It bu been (bond tfait tbr orfule bun ondcTwa 
> nmch limpler nnd more direct decoaipoiitiua when rubjeomi tn dntruetire diMilU- 
tioo in Iirrwocc of ilkniin thin when the; nrw *X|wnd to bent without admixtun. 
Tlierv are two budin almort loesriabl; found inuuig the mullion pmducu, mua^T 
uumowia ind |i 7 rro(. to thii mpaol. iherribra, tha orpule nlhalm tialuiTe Uh» 
other nitra)r«u<ed ininuU and regrUble pradueti. The dccompoaltioa b almort 
alwayi rather ooin^ax, and it ia rer; rare Ihu the pmducu arc inffirirallT dxSnita 
to be irraitged in the form of an eq n a t i o o. Tba maei cunutnu aubatanen lownd, atw 
the aimhnl ham. and thne an almort imrariabl; of low atomic Weight Um gnat 
dllBeult; eonnected with mearehea cm tbb mbieel. b owing to the (bet of iu bring 
•rJdoai thu the produoU nrn in HtOcirnt qnant^ to cnabb a ttmmuch hnowledge of 
the nuUeeular courtilutUm to be arriTcd at. rntbruuialal; tharwimnatiuo ia much 
wanted in ccNirequence of the nornmnir casm et ieotneriam to bwmet with among the 
aleabid bom See Knuteta. Cwuiut. Thar it ia dUBrnit when warhing on 
Terr tmall quinuiiar, to dieUngniah belwaeo bunethrhtmioe and atfarlamine, boa of 
which bava the fonnnJa C*H'N. 

It ii mnarbahle that them U a great cimilarit; between the prodneti of the det- 
cmciire dimiUatbm of aomr of the mart unliha nitrogenonr raliruooer. Thir ir eoa- 
tpicaonil; roen in the care of boom, or rather the gehuimior liman of boner, rbale 
rnd cool aapbthu, md ciabbaBine. An iniprctlaw uf the following table. oorapUed 
(nmi n paper (h; the wriirr of thii micle), ** On roiaa of tEc lt«»ie Cauuiinrula of 
Coal Kaphlha,** will render thii erident 


CeiatliKJiu TbaiM. 

(hale Kaehiha, 

CaalKaHiOia. 

Ctneaiailu. 

Pyrrol, 

PymiL 

Pnr^ 

PynroL 

f^ridinr. 

Pyridine. 

Pyridine. 

Pyridine. 

Ptcolina. 

Picolina. 

IVaiine. 

Pieoline. 

I.otidine. 

luiidinn. 

LntMine. 

Lntidlim. 


CoUhlinck 

PanroliiML 

OoUfUam 

Coilidtaa. 

- 

• 

Chinniina 

Cbioenee. 

• 

- 

Lrpldioe. 

Lepidina. 

Aniliae. 

• « 

Crywldine. 

Aoiilnr. 


It ir rer; pnmible that mma of Uw abore baaer, haTtag the unu> fomuIie,dMtt*de. 
nrad fitrai ditTarent fourcci, will, in conrre of lime, pr ii r e to be nirrrl; ianmerie, and 
n« ab^ntel; identical. Tbr aalbor of thir rrtkle hu qnltt reemtl; (brad l^i iha 
Miiadinc of oool tar b crrtainly not lilentiral with that from cinabunlne. The barn 
frw Uie Uttar auurva yiaWr a augniftceni and flut blnr dye upon rilk, when Irratnl 
It • prooem which gim no leaetiim if the etsi hue be anhMitiited. It b nnfortnnme 
that the rcaelhm b with tba btler Inalrad of the fanatr, u h would bare added OM 
tnoni m the Ibt of gnrgeont dyeing materiab ytehhnl by cool tar. 

•. Ormtnd firmwri* —Tbr tenibncy of numarwu rcararabca, made daring tbe bat 
JT' been to ibow that there b no organic anbataoce, mpabb of mbting 

h^b lemjietatnrar, which may aut be (bond to riiat among pa^ueta of deatnettea 
ot atiDa tioo. By rary log the aatnie of tha rahatancr ti> br airtilbd, and i^ irir> 
^mmoen under which tbe opemtiim b eoodneted, we can obtain an almnit inftaUe 
'tnne^of prodocla. Actda, bam, and aentral aubataocea, loiid, UquM, tad Said 
hyiiracwrbooa, iirganb pnaltlee, ntgntiTr, and derired ndlrmhk nrgino-meuliic bodbr, 
^ l!*?- ^ P'^’4i)ped by tbe action of high iraprmtnm on mom or leu rompli. 
catad bi^ca. Mach liu nlmady bees doi^ bat tba (hett at preaant acmunnlaced 
fwate meftly in the aaperficUl a^ norv ulbnt aabatancaa. On pcnetnliog hitbrr 
aurfhee far more ralnabb and blemring beu will come to light. —CO.W, 
^OlVIDtVl. or Ltht /Airi, b tba pod of a lagwminuu abrnb, wbi^ b an liiilluanaa 
peMactraa of Jamaica, awl aoaw parta of Anmrica. Mr. Koutuy obtaWd a 
prodnee of «-gU gri. of Icatber fnbn SO gra. of firidiri, whib tbe umw qaantity 
y bm .\leppa gaUa ybtded only avuean pfodwee of t'CtS. It app<m mo 
rrwm Sir Uomphn Dary'c ntimate, tut SO gn. of dbidiri c^ntab StM'S gra. or 
• F*f crnL at tannin, nnd so gia. of galb, a I970i giaiaa, at yrso per rant. 
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Sixty gn. of oak tnk jrialdrd only 1-75 fndu of Intheri wbraro^ fullowi that it 
otmtaina hot (tgof of ■ (tniii of Uimia to ih* dnchm, or not ranrt tnao rstlSS. 

It has bctfO triiii aa a dya iaattad of gallj or iontacb* but ita uac 2br porpoao ia 
ahiifwt eoUrcty abandoned. 8*« LianiKB. 

IMridiTi mparUj in 1857 I — 


Cnravna 

Tmu. 



S39 

computad real valne. 

9.4U 

New Granada 

• a^i: 


16.554 

Vennucla . 

- S7> 


3,913 

Other parta . 

3a 

3.153 

M M 

869 

233^64 


Dl\ INO Aa it ia fraqacnily dntrable to ran* otgreta fiuin tba botiom of 

the tea or riran, and to lay the ibnndatioa of pWn and atmilar atmctarct. aotnr eon* 
trirance »aa draind to mahlr mao to dnacrod wioo tba vairr, and to anatatn biundf 
white there. The drat BKtliod adopird waa tba »rry aimpla ooa of tetting down a 
haarUy weighted bell Tortieally into the water. Aa the bell deacemted. the air got 
overpreaied, and tba water roar in the hell, but aartr to the lop, and wiahin ibat 
•pace the maa ww aoateined for aome tiin*. The air, bowarer, waa rUialed by the 
pniccaaca of reepimllpn, and the nan had to be drawn np. It'U entioua In Sod that 
•a early aa 1«93 a wy oonplrte tyaiem of diriog wiibinM a bell wai deriaad, aa tba 
fotlowing t|uotatiaa win show. 

a.t>. 1693. “Willim and blarw. by the Grace, Ae. &e. Wbcreaa John Stapictoo, 
gcademao. bath b^ Ik great atuuy and expnec biTenled a nnr and eatniordiaaiy 
rngtnr of copper, iron, or other mcttal, with glaaara for light joieia, and lo contriTvd aa 
to pmnu a prraoo ncloatd to move and walk freely with under water, and jet ao 
cloaeiy oovei^ over with teatbrr aa •uStetently to defend bim ftrura all tba jam pea of it 
AUo invented a way to force air into any depth of water, whereby the pvraon in the 
afiiteaaid engua may be anpplud with a eoutinaal current of ffah aire. which not 
only aervei him far rcapimcoo, imi may oleac ie na^fW /er nmfwauia a lump kunuoy, 
wfard he way carry obwt witk lorn in Aia kauA. • • « lakawiae a way lr> 

maka the aama agaia aerviceabte for reepiraeon. and by eotMlonally repeating tba 
operaoSo, a man may remain a long tima under water, in ebber of tbe eoid engine^ 
wiihool any other air than the aayd rnginca do rootayna, wbrrtby be iball be pra- 
lerrad fmm enffocatkin if any ntnonlinary meeldcnt ihottld interrupt tbe cnrmit of 
frrah air afbra meoeSoed.''—lattrre PatuuU RJU CkaftL BJiltA tf Batmrt iramArrtfi. 

Tba dafocta ware many in thia appuntoa, aod Dr. Uallcy invented a bell, the obj^ 
of which waa to remedy them. ' 

Dr. llaltey'a brll waa of wood coated with lead, and having etrong glaaa windowa 
above, to allow the pamagn of light to the direr. In order to aupply air, a barrel waa 
taken wHh aa opra bola tn the botiinn, and a weighted hoM banging by, and fitting 
falo a hole at tbe tom From tbla ba<^ llte air of tbe bell wM MppUad aa frequently 
la it became vitiated, the bamla of air being aent down from a^ve. Spaldiog im- 
nroi^ tiptm Hallry'a hell, aod tucain Friewmld made amna unproreaieata on iipalding'e, 
bnl in prinei^atbcHbeDawereall alike. The modern bella are aeually large aod etroiig 
bmo brfla, with wmdowaia Iheupparpart. By meana of an air pomp, placed on the enr* 
face, air ia aaat dowa to the dlvm in the bell, aod tba vitiated air ia ai regularly 
removed from the bell \iy other tabaa through which it caeapea. Tbcaa diving bella 
are lowated by meant of craaaa, and are moved abont in the water hy Iboat above, 
Mgnale being given by tha mew bekrw. Tbe difltealty of moving tbii machine. rendefW 
it etill iacottveniet^ and recent attempte bava been made to nfarlatc thin, by tha cow 
■Inetum of a diving ball apM prineiplaa caiirriy difirrent. Thia new diving ball, 
to which tha name of Twn Xairmxa baa been applied, haa proved eo aaeftil in tba 
toatructioo of wima pnna of tha Victoria Doelu, and amna woika on tha Seine, that a 
fall daacriptinn of it la appenda^ • 

Tha mtalllaa machiiia te anlireiy indapaadent of intpeaaioii t ita movementa'hra 
eatirely dependent on the wilt of ihoce withia h, aad without lefateace to ihoec wk 
may be euticiMd without i H putieaaei ihe power of lifting large weigfata. per tc. and 
at Iba aam lima ia perfactiy eafic, ^ cooimaa care ia in operettenit. Thit latter la 
the greagiit daai da raitttn of alL Thena advantega moat etnkc all aa ownbitiiog 
thoaa reqniiitea of ancorm which havw been alwaya wanting in tha preaeni known 
manna for couatrueliiig works under water. 

Tbe form of tha nmduaa ia owl arbitrary, hot dependa antirelr on tha natal* of 
tha work to be perfatawd, adaVug ilacif to tba varioni cimtmelaaeei altaodiag any 
given poeitioti. By reftrence to the anneard fignrva it will be perceived that when at 
rent, b^g cntiraly caglnacd. ita ditplaceaMur: of water bring greater Ihim ita owa weight, 
it moat float to the rarfoea (are 671). Eatering Ihrangfa a maa-hofo at tha top 
(which te clotcd cither ftowi the hmidaor ooteidc), yoa deaeand bto the intFraur of ihf 

*■ r 
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michin*, pcwtiona of wbicb M« viUcii nfT oo cither Me, forming chninben i thm* 
cbnmben nre connecled nl or nenr the bottmn of • pipe a n. which o|ieni bp n 




« 



coch b, otitwird* to the extemnl luirrmodiiu wilcr. An openiag in the hettom of 
the machine of rariabte dimouian* ii rlaeeil bp a door or doon iiurrptiblt of Wag 
opened or cimed at pieneore. The ehaiaben w w, are Uhewbe coooac m d at top bp 



,' i ve»i»«t 
iwni, tn Iho 


a amalter pipe er, which open* tknmgb the Inpodlh* ■nrhinn.awd m wWeh epealw 
ia affited a fleaibie pip*, with c«l. of wii* epinJIp aa ci na rf Bwto an Ihia 
iattrr pipe T, allow al>n commnaicatian with the Urjiar or wt^mg caaaibr^ 

At tlic«irface of the water plaoad on a ar eeaari fcr IW pwrpone, 
of rmriabW dia«i»ioiMa to vIum !• otioelied H 

barrel of which ia aSard the other rod of the fcaibie “ " — . 

tU nantihw. At the other end at. aad ta ea aaae<Ki a wa 
■ir.«oDiicoaiBg Paaipk Thia coaebinatioo rr pee atom the 
eagiareriM wort. ., . i. ».• 

Aa to the wadm rnwraatATha mrator with hla aaurtanu rstata iht ■^■a 
through the lop. wSwhb Ihrt ebardT To dafcaad. tha waieri8mk «laopawad. tM 
•he ratemal water flowi iato ihr chamberi w w j at the aaam tarn a *aa*,aa a pipe 

VoL. ir. • • K 


ibie pipe m, l an d i a g In the top of 
I wiui the leeeieer, la a pewerfhl 
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oproiog from di< dumbm oalwariU, U opracd, io onl»r dm, lki~air eccsping, an 
Bniotetrnptnl flow of wator majr take place into U>* chamhcn. The weight rf water 
rolering the chambera amaea a ileatntciMii of the haayaoc; of the machine. aqil 
the aaotilna gradnailjr ainhi. Aa looo aa it ia (hirly aii4er water, in order that 
the descent majr be <|aiet and wtthoat ahock, the water-cock t, ia cloaed. The re- 
ccirer at the aurfiuc heioa melonal; ebarged b]r the air pomp to a denait) aume* 
wbal itnater than that oi the water at the dr^h propnetd to attain, aaw of tlm 
branch-cocka on the pipe c r, connecting the cbamhcra at toh ia opened, and the air 
rnehra into the workmg ekamhcr, gradualljr eondenaing tmtx a denaitj^aai to the 
drniitj of the water wilhou ia attained t thia is indicated by proper air and water 
imugra. Tbeae ganna marking rqaal pointa, ahowiog the cquiiibrinm of forces 
witboot and wiibia, tW eover to the bottom a ia icmored or raia^ and cnmmuaioa- 
tiiwi is made with the under water aar&re, on which the oauiilna ia resting. _ In order 
to tnoTc aboot ha loealitica where tides or enrrenu do not affect operalioaa, it it ooljr 
naecaaary for the workman to alep out of the bnitom of the nantUna. and pUeiog the 
banck againw iu aidca, the operator majr nunre it (bjr puabing) la anjr dirKfaon. 

Where cwrrrwla or tides, however, have away, it becomea a a ceacar v to depend opoo 
flatd pointa from which maveminta may be madt in any direction. Thia ia aecompliibed 
by pioeing. ia tha bpUinn of the aantilua. ttnOug boast of peculiar caottrnctlatk (« la, 
Jif ftTl), through which cables may paaa over poUeya to the external aidca, tbroce 
np Ibrongh tnhea (to pmrat their bnag worm, to and over oarilUting or twinging 
pulleys, piaced in the plane of the cenlie of gravity of the nsutilua, and thenee to 
the pointa of afliamest rrapcctively C/fp 673). Tbs oitjcci to be gained by havug 


673 



the swinging pnDeya in the plane of the centre of gravity of the ^ ia to hold the 
machine steiidy and to prevent oacillation. Within the murhine, and directly over the 
above aiuang hoaei, are wimUamca for winding ia the cables. By woiking ihear 
wiadlaaaes movemem msy bs effected, and of conrae the number of these cabtre will 
depend on the varisble ehanctrr of the eitaatioa to be occupied. Having tbas 
srcwml the mrane of descending, common I cwHn g widi the boaost. and of inavcn%s<> 
the next point ia to aacend. Weight of water hto esuaed a deatrnetiem of buoyancy 
at flnt. aind coiise<iacot afatkiag t if then any portion of thk water ia iwmoved. an 
upward rSon will at onec be eacrtsd caaotly Moportiotiats to *h« weight of wetrr 
thrown fH. The mr in the reoeiver el the aurnce hring cooetantly nwinietoed at e 
higher dcoaiiy than that of the water below, if we open the water cock en the Inp 
pipe, r, e, tbrowing tha eoedenaed air from the tecetvrr above dircctjtr on to the 
surfiiee id the water io the chambera, moveeient and eMiaa<|Dent eapowtoo of tta 
water muat take place, end e npward movement of the itaeUi which wiU 

riae to the anrihee. 

It ia cvidrtil that i( preewaily to the rx{ialaiea of the water, the Bautilua be aS>cd 
to any oitjert hetow, the power exerted on that ot^eel will be exactly propnrtiuanU to 
the weight of water expeOed, and the power will continne iaorraaiag oatil, tbacs' 
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bring no fnrtbrr height to bn tbrovn off, ibn maximum nffcct b prodoccd. To appiT 
tbit |iowrr to lilUna maMM of Mnar or rock, pmprr arnin|cr«mi an alDx/d to ihn 
r^lrr of tbn ojte^g in tbr bottom, bjr wblch eannrrtioa raa bn mailr «nb Ibn 
wnigbt, adniiUing, at IM umn tiiur. Ibr nvingiag aroowl of tbn abjnol mpanilmt, 
■o that it ma^ bn plami In anr rr<|oimi ponitiaa. In thn cmutraetian at pmntnml 
work, or thr mornmnat of objceti whonin weight In known, or can be entinnted. a 
water, or, no cnllad, lifting tnbe in pbeml on tbe aUc of thn water chamber, wbirb in' , 
dicaten the lifting power exerriied bjr din nautilnn at aD]r moninit. Tbn adTantan 
of ifaii gnnge wiU be red^gniard, ioamueh an withoot it the eloacat attetuioti of tbn 
oprpgtor, working eery cautionalj, would bn nneanaarr to drtrnnian whnn the weight 
wan enrereoma t be ha aid. howemr, thn nprmlor boidlj Ibrowi open all the enlren 
neeenaary to deieMpn Uw power at tbe nantilna, watting oolj thn gaajrc. Tbr 
water, baring reached thn proper Inrrl indicating the required lifting power, he know* 
the weight muni he orertwne, nr no nearly no that tbn ralra or oorka nay he at imr» 
rloned, ia order that thn nurrement may lake plaee lairiaoolally. A nmneoi't re* 
flection will ahnw that, if there were not an index of tUa rhararter. randmo-we ne 
inattention on the port of iIm operator, by leariag the eockn open !«■ haig, might 
drrelopn a power greater than required, and the nautUna would atart anddmly o|»- 
wBiU. The expa^ra power of air, acting upon the incompnunntbia fluid, water, 
ihroagfa tbn opening in tbe bottom, ghrea a mometiium which, ^ naereaaire dn* 
rekipmenta of expandon in ibn workTag chamber, ia moataatJy inerraaing in re- 
liirily, tmtil, in any eooaiderxlile depth of water, the rraalt woohl he undowlitnUy 
of a rery acrioua eharacter. Take, fie eiemplifiaaiina. the nantilia la ihirtylfcfrr 
feet of water, and boUum corera moored, and an eqailibrinm. at 8‘leeu pounda 
to the inch, exiating between the air and lha water at the hnrri of the Irtunn ef 
Ibn maebinn. Upward moTcmcnt ia enaamunicated the innant the machine ntra 
in the aUghtnat degrtn, tbe exiating nquilibriam ia deatroyed. and the highly xUaiia 
qnalitua of ahr aaaame prepoademnce, exerting, from the rigid aarfiacc of toe water 
below, an impolaire effort upward ia the directum ef kint rraiatanee. At each aue* 
ceaaim momctit of apward motemmt the impeihag power locrraaaa, owing to t^ 
inerrntiag diaparity between tbe preeaare of air within atmgglmg^ ibr eaeape. TTie 
machine, ibni liniated. beenroea a marine rocket (in rcubtyX in which theproprll^ 
power ia rxbauaunl only when the anrfiwie ia reached, aad a new aqailibnuae “ 
tmined. ll wiU raidilj be mvo iKai, w*t* thk difRcully ool oT«fc«iai#o rt wimw w 
Hnpnaaibte to gorem tbe nautilua j for, riaiug with great Tel«ity to ^ eeri hee. 
the machine ia carried ahore iti ordinary floutiim, or warn line, a Intle <*'t^ aar 
caeaping owing to the dnainlahrd rcaiatance aa that larei ia paamd t the reeoO^ir 
aurging downwarda, cauaet a emidananlioo of the air rc tna iaiag m the rh^ueri 
a portion of the apauie preriuaaly nrenpird by air la aaaamad by wa^ i lha haojaat 
power bceuanea kaa, thn machine cattWa allgbtly more by condenanlWo of the a 
larger apace ia ooenpied by water, and the Bauulua ndeaeeada m the bailom wnli • 
oonatantly accalcraung moreroeal. aeriotialy locooteaieactag w oftnM 
mom or Iim with water, aceordiag.lo depth. For i^y 
cunmrrated hafllrd alt auampu at oontmL A weigtK atlaal^ awwld W 
tbe iniUat it waa entimiy aaapaodrd,—brfiure the bwrle^. 

morcmcal waa cmnnimicxled beyond control Thia diffcaliy •» ^ 

eonie by an arrangement nt 4. boMoo of the «««>‘»^ 
mdiair ftom the opening in an iaeltned direction. 

machine. The nuneiil then that the air. by ita expanawn ftro dimimah ed m wa^ 

ancr, or by the htUodacllcm flfom abmra of a greater ttilmite «»!-.«?■ 

by the water below, renebea, in ita downward paaagr. l»«ri 

fcUowiag thn diraction of liuut teaiataDC. It paaart thn^ ^ ^ 

eacapea tola the aurnuinding walar, wilboal of oowne iffectlag lha mnrrmenl of the 

"^rfe^ump for aoppltring air to the diriiw hell or at^r 

At«.tlT4aad«75,andiaemialTaetedaa fiiUowa t—-piiieyUn^. oprm^ PT»J 

part into a ebanber or ebamben r r. aeparaiad by a ...j m the anaer 

mtcb of the., cham^oa iher. la a^mlr. > n. opmuug t»^»^ 

part -f wo ealre. 11 , .■poma, tmj^ ^^.^XT^hirh^^ 

Ontaida the opaning fcr each of lha mlraa n, ■. thm b a 

ofthewmerl2i;!^7pipaiipa.af., «>r tl* 

b> the cap, and b drawn friian it intif lha ^V ”****/ i hariag a apnea 

ttoo of piraipiog. The eal.a chawbur o la cimrid ».th a jackat «. a^pw- 

between it and tbe ralre chamber that b fibd •rirr IHun ^ . 7 ? ^ 

’•hieh afford* n etrexm iff <aU wat« to carry off the hrnlfr<i(pAoooj»lii^ 
Jhieh ta fomd into the chomber. T*-•*«» 

ia th9 ^juunher mod ixkumI tke» Uw i*ckirt, ma ths> w« 
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HitMt •< ■ A*® canT»yed lo M to br BirtUly raployrf in • tCiam tmiUr. iw h 
■llowwl to run oC Tli« sir uxl » imBU qnantitjr of wiler la fiirorl Bp from tha 
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rTliniltrr n by Ui* itrokf of lb* pistiia o into tha 
chamber r. whieh it thereby flUed with »at«T, tod 
that the air h ctprlled IhertrfroBi, a «n»U 
tity of the water paaainK with h tod eorrrtn* the 
Talrea, by which meant they are hept tiebt tw 
wet. The air and water ihn ditchanred, after 
pataing aroond the tmall lubet in the rti« 
chamber and belne cooled, art ft»rced outward 
and cooreyed to the coodenaer. On «ke rjt*" 
itrohe of tM pbtoD, the other chamber » it fllWil, 
and air and water capetlcd fimm it in like mannee 
thmai^ ki ralea into the Taire chamber. Thriw 
b alwayt a wHcient tjaairtity of water in the ey * 
Dodar d and chamber » to All the latter whrt 
the water b all rapeiled from the cybnder, ^ 
the pbtim c hariof been drinm lo one cod o^ 
and whan the pieloa retumi lo Iba oppoaHn r"d 
of tha cylinder the araler flowi in behind h. and 
drawn ia ita eqniralnit in bulk of air and rr*^ 
tbrongh the Ttlre a. On ilt Rtnra, ihit b forced 
oat tbronth the raire d into the chamber h * 
ronnioiiad abora. The water beiog nao.ela^. 
if the patla are kept cool enm^ to artdd r»“»“jf 
ttrtm, thb proerta may be eontinned for any bngta 
of time. A lianirarae tectioa of thb apparitai » 
abown in^. 675. 

fiat, 67(i and 677 rrprmwit the tpeahing tate 
and atarm hell above reflrrrrd to. TTie corntra^ 
tioo of thb mechanbm b aa followtt— Tberu • 
a hollow owdlag, ooa portioa of which b irw»* 
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Kular in form, one end of vhieti n •bon Intw a projeeii. Thin lube ■ bm ■ 
•ere* cut on h. anal a pn|J«ctinff flanAa at III Janctioa witb the triau^e* Ibia ia 
■m»rJ into the mp of um 
diving tbimI or armour 
from the inaide, and pro- 
Jrcta thrungb U to allow 
the coupling of a flexible 
or other b^ to be at* 
tarbed to it. At the op- 
piKiiv angle, and in a lioa 
wHb a, then ia a tabular 
projection b, provided ariih 
a acraw to recetra a eapy, 
to which ia to be aiiartitd 
a piece of boae. Whhia 
the tube/^ and at ila June- 
linn with b, ia placed a thin 
diapbtxgm of nrlal or 
ulbm auitabla material r. 
fur which purpow, buw- 
rrrr, a thin ailrer plate that 
Jnii flu the bora of the cap 
/ ia prafiwTed. Thii dls- 
pbiaa a a ckiace alt rommn- 
niratino between the dirl^ 
vcaael and thr ntvroal air. 

Bp tfaii mrana it ia eaap to 
conrrrae throogh anp re¬ 
quired length of tubing. It 
map be durable to III a 
■lop-coch inln tbe tabular ^ t • . 1 . .. .. 

prtnectioa b, ai a precanlinoarTineane of preventing tbe wape of air M the rtaitto 
rupture of tba d aphragm. The nptwr part of ^e e^rmeni nf 

nvaking tube ii tapped for a atuBug W at p. within whlrb tbare ia an aiw A whrt 
runa fh>tnaide to iiob of the aaid rnliugeareui, and through the eta Bag b oa at um awe. 
On ihii axia b ■ flxed a lever 1 within the aud calargtwwt. which Iw cma^*^ 
with theaurfaec of the water bp meana of a wire flxed at to reicrvvd v^ ■>" iw>w»^ 
Ihroaghthawholalengthofwre. 0» «•>•««*" V 

haaiircr, which itrikea on a hall b conurewd to the tul». 

Bp lUi meana the attention of the operator briow aia^ dmwa » <■ y ■* . 

wW ttia rrqoiPcd to couveiie with him ftmn the a^ rf ihew^ aa^^ 

wheae dutp it ia to attead to the operator belaw eaa, bp placing thmr aar at Iba^adac 
the tube, hear the bell atmek he- gpg 

low aa a aignal tor coro mnnin a li a o _ 

with them at the tarthea. - 




The oulp parta oftha appamtoa 
not pet deaenhed are the aaw for 
eutung iba lopa of pUaa to aa aai- 
firm l^el, the pump which eoablra 
the divert thaauwlvca to rite to the 
auHhce in the event oftha flrxihla 
boaa being detaebad ur iqiniwd, 
and tha eontrivauoa for terewiag 
aa egc boh into tha tida af tka 
taakca viaaali, 

The arrangement of tha taw- 
iVaaie and connertiou arr ahowa 
ia>|p.t7A Oalp aa mach of tha 

bohnm oOha Naotilui it ahowa 
at win rrader tha potitme af ^ 
aaw nnderaaiad. r ■ a pila whirh 
b rvquirad to ba eat down to tha 
aame level aa tha olken, a b tha 
blada of the aaw, a the limaiag 

*7 wbbh it b alrvtohed, c, cv the . . :.. . j thv 

Vgadle which ream on tbe ciuaa bar k 1 to which la , 

haadb whiehtolaid hoU of bp the worteuan iaaide when working the taw. 

. X a 
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DOCDIACY. 


. b«.t Iwr *lih two fritrrtan nJlm «l » wWeh gwUe* the £w fiwwnrd* wliU. 

«.«»dlnK la e»e of ^ciaent to the^ ^ ^ 

dniwlnir. It i« • »lmHe O’™* P“np pl»«^ *“ working eh«mW, bjr which tta 
In w w.>. 6T2, cmh be pompwl not •» ■• to Itghwn the •pp^.tu. «.«- 

eicntiT to nllnw of it* «»c«it. . • . ™ t ».t,- 

npfiarmtni for lUing the eye bote b diowii m flg. 070. Thn operMW of tha 
■niwnUiu la M followi i— It will be obKrred the chamberopeu ootwarda to tte 
water. « that when the aliding tmcthkin or »al»e * la fmw hy ^ law p. tte 
enmtuunioation of the water with the chamber o la cut off. The lid a reiccrr^ 
a holt •' tor other operating tool or inilniment) la pUead within Iba chambtT ct 
md A M forced thioagb the aluBna box / unlll the reccaaed end of the rod coiitaii* 
Iba and of the bolt t the ai^l rod/ la tbm aerewed thnrngh the atuang box a, until 
the acrew on the end of thia rod haa bectmie affixed to tha and of the bolt cootai^ 
within the recaea at ^ Tha lid i of the cheat la then fattened on, and the partithm 
or ralee a raiaed, the Muffing box ■ prarenting the eacape of air. Commtmieatioo la 
thoe opened between the chambera a and n, the lattor being open ootwarde. The rod 
I U DOW puahed ootwarda by ptraaing on the handle k through the Mnffing box I, 
nntU the rcaad or object to be operated npoo U reached, when the operation la per- 



rnmed aa required. It will be ohoerred that the ituffing box prereuta the eacape of 
air onl of the belt or the admlaeion of water Into it, the Mofflog box a haring the aama 
tendency. After the op«atkm witb the toot or Inatmment la completr, the rod d ia d^ 
rc^nertrd by tmicrrwing the rody, and la drawn Into the chamber a by meant of _ tba 
bandbf k i the partition or rulrr g la ngain lowered, and tbe opetatioiia abore lUaeribed 
arr rrpcattd. It will benoe be obriona that a qiimber of aye holla mlglM In thia roann^ 
be •orcewfullg Imerted in the aide ofa aunktn retael from the dirinffbetl. to that by 
bookiag no the “camela" the Mruin would be ao distrihoted ai to prcrani injurj by 
ih:- proeeaa of lifting the aaid rrMeh 

DtXJIMACY. f'rom tbe Oroek AeeinetW, I pror* (Danmam, Fr. | I'roturk^ 
Orm. >, la tbe act by which ih* nature and ptopoctiana of aa ore are determined. 
The art of aaaaying raincrula. the aapuratiaa of the metxL Thia analytical eaamloa* 
lion waa originally coodncled in the dry way. the metul being extracted from ill ndw' 
rallana. hr mcane of bent and certain Baaea. Bot thia method wae grenl^ly fo^ 
to be Ineiiffieietu and eren f a ll a cl oua, capeclalty when rointUe metala wera in 
or when the fl axel could abaor^ them. Tha larter circnmatancc became a Tory aww* 
eril, Wheoerrr the ottjoct waa to appreciate an ora that waa to be worked at groat ax- 
penee. Bergmano Brut deraooMratad. in an daborata diawrutian. that the hamid ini^ 
Irsta wae mach to be prefirred; and line* hk tbne the dry way hm baen daroM 
chiefly U) the direciioii of metallargic openthma, or, at lead, it baa hem eraploya* 
narrely lo eoneert with the hnmid, in tiiila upon the emaU ecale. 

After direorefing aa orr of eome ralaable metal, it ia eaa entiil to aaeertain II 
qaanthy and elate of comblnaiiaa wtO juitify an idreacnnr in working the mine. in“ 
■melting te prodneta. The rngtal ta rarely fVnmd in a eoodition approaeblag l» puniy 1 
U ia uAeo duamnlimtal ia apa>«iw fiu- more bolky than lleelfi and more freqm^ 
Min it la comhiaed with atmpW noa-nietaUic Mbetaaeca each u eulpbar. c«»°* 
ehlorine, oxygen, iH aeida, more or leae diflcnlt to get rid of In three c^pow 
atatea Ita HttuttUm eharacten are ao ahend. that k b not an aaay taek »itb«r » 

’ cognite ill oaurc, or lo decide if it enn bo netted with adranugc. The eamy*'* 













DONAIUL'M. 
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without orglrctigg injr of the fxtcnul chiractcn of Om art. ttrkx la (wtrtrtlr, n io 
^irak. Into it* interior t he tnlanin h to ui imptlpthle powdrr, toil then cthitwtt 

I t . t 

I aJoAe ( At 

^ „ _ ,_ * ^ ■ 

•rricf of Ubouit, hxig, ruritd.' *oi iotricile. be duiU fluilf eaecc^ in'^M|Mumliair » 
tidtabu profiartioB of one or itiora urUle either in ■ pate ettte, or la e fbrai of root- 
bituttioa Mieb that fmot the iiBonot of thie kaowa eorapouad, he eta infer, with 
{m'CwioD, the qiuntilT^if floe nM>lal. end therebr Ihr prubeMe eahu of the niiae. 

hlo«-pipr. ekiUhlij applied. aSbnb rvadr indicatiooe at the natun- of the lar' 
laitft conatitumla. and it b ihcrcfiir tteoally the ptcUaunary leet The erparaikai of 
the MTeral ruoatilamu ef the ore can be cflecuA bowerer, oolp b; a cbmiat, oho 
Joint to the muet extenaire knowicdM of the hablluitea of niior^ eebetaaere. aach 
eapi^eBee. aagadty, and mceiaioa n the coodact of aaaljliral eprratloaa. I'odcr 
Um indieidool bmI^, ae alM in the artkice Outwrirt. Aaaar. MaTtuiiaoT. Mtaaa, 
and Oaaa, are pmeoled web a copioM and eorreet detail of doehnatie proceeert, aa 
will leree to nidt the lateDiaent itndcat Utrmurli tbb UbTrlath. 

bOKGUKn TRAIN OlL The oil of fheAthrae reetwla. or Boole-ooee whabL 
DtKIWOOl). Carom eoae ai ee a , a etnall aoderwood knoaa ae the aiU eorarJ. 
and at the eoinmaa' IbifaoaA tpilnlrra of thb wood aft teed bjt the vatrk* 

mafceta for deaniae oni the pirot-holee of watehea, and bp the optteiea far cleaainf 
deepit -eetued einaU leotet. Iti peealiarltp a that it a roaorkaUp ftae ftna lUea. 
Tootniiickt ate alao nunalhclmnri fimi dofwood. 

DOLLY. DOLLY TL'B. ■■•■wf bna t^pplied to a lab fltted ahb a prrfaretrd 
Imard. Ike tUfy, to ahieh a rirvalar anriaa a (Han ^ a wiarh-handle. ead that ha* 
para a timilar nutioa to the ora. See iimoa and (Haa, DaEtatan or. 

IlOLOMITE. Magntaiaa Luarttoae. Thb rack oreart la *rrp great a h e ad aa r t 
in rarioot pant of Raglaad, capedallp la Torktbire. Xettingbaattlitre, and goiaetaat. 
It b largrlp etnplared aa a boildiag atooe. 

Kariteo iaicfi, man bb muneraae analpan of dokaaile. that ia thata ahieh are 
erpilallited. the carbonate of litae b alwapa roatkiaad ia^aiaiple rquinleat prapnr» 
tion with toother earbonalc, ahieh aiap he earbooala of wannaa alaae, or tagnlirr 
aith earhoaatra of bon or aian|(an«ae. and tdawtioMa houi. ia the anerpttallned 
Tarietiea of doloatha. the diraniip ia the penpartian of lime and angaeaia n ladr* 
finite^ but aoeb maaera mutt be regarded aa aura aiixlarra uf iraa dotooiite and tmr- 
Umate of lime. Aridt do aol prndaee a prreaptiUa rfletreaeoaec aiih dokeafo. 
aacr[a abvn dignted ailh It in flat powder. Kaiataa found ibai dilott aeatie and 
extraeta tram dulomilre, at a t au ipr ^a ra below IS* Fahr, oalp earhoaatt at lane, 
while a dobanitio mate fwinatna BodiwJead. lienee he repfda them aa mitiarte of 
dtikmiiir with imaJirrad carbonate of lime. — 

Solnknlr n/tMoarM hta heea taxtiufoclarrd Atan dokanba on the large acala. 

I>r. William HeiirT, of Manclieitcr, patented a pr o f aei of the ftalbiwlag kted'. — 
Calrlnr magneaiaa nmetimie to aa to expel the rarbonb a^ t then rowraal IW 
ciuwK* Umr And liTdnrteA BMiiiltAiAg iImw whk wiirf | Anrr^Arot 

add a taOeiaM qtiaati» ef kpdit^orie, aUrk. or aeatk arid, or ehioriaa to diatulta 
Ibe lime, bot not ibe aaigliailii, whkh, alter bnag waAad. k aaarartod hrto wl^aw 
bp lalphttrk acid, or, where lha «M k objeetknabie, bp aalpkatr at iron, which ■ 
eatilp drcomiaMd hp mafnaaia. Or the mixad hpdratea of lima aM magarata are 
ui he added to bittern : Sloride of calciam k farmed in aalatkan while two poetioaa 
of magnetia (one flrom tha billara, lha other Ibom the magnaaian lima) are tell aaartrd 
on. Tlpdroehlaratr of ammonk map ba oaed Inrirad of blncra t bp tha reKtioa of 
thk on the hpdraied magneatan rune, chlortde af eakiaai and enoatir ammimla ramwe 
la aolutioe. white arngnewhi k left andktolndt lha aatounk la arperated ftwm lha 
(IccAittMl licmai’ tiv ^lAtiUilicAL 

Jh aomel^M worka on lha Tpna. the dolomiwbftwa tha^ a«^ 
are tnmiad with tnl^urk arid, and lha aolphalc of ma gnrm a {Bfmm aaftr) arpantad 
fttim lha aolpbate at lime bp crpitanbatkn. „ . , « • , , 

Thedolomlta hanalao bam emobTed bp the tela Hegh Lee retlmeon the me. 

ntifariiingof the OxnnoxtTn or kuoxaata. whkh aw , 

DUNARIl'M. Dr Bergmann recahed ihroagh Mr. Krtnla • miarral ftwm 
Drang in Norwap. whkh ia fattnd ia the aama airttm.apanile that ceart^n^l^ 
and atdiolitc, and bt dbcorerml in it ihr oxide ^ a n^ malal eemteaadwttb atfieie 
acid. Thb awtal be calb Xteawmta, after the god Donar, tad ba ataigna Io b lha 

^ aUkate of lha oxide of Doaariite. DoW.SWwgUth k palh.«kh rod. ia 
•oBiA MMliig ittto kfwiia I* <Mktn k«!a jaMow i wWa AmtrM at 

•derad. it b light orangw. la ihia filmt b ia almeai traa^mrral. the ifachar ana 
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DRAGON’S BLOOD. 



tfar lUtnr Ibe •>r»d bfcoart Jellow, ud when ootd it e*4o*rta«. 

Tbr min»*»L ewnuioioi dcwahwn, it twidily dreonipiMwl by tcMt, tod yiclu whw 
tfrawd by hTilrocWoric aekl « eletr and trutpuviil pUtinoat nttur. At the wm 
Unw »«me earbmiic teid b e»td*ed. The rtdour of the lolatian it deen yellow, likt Ihil 
of ■ cooceniratcd tololioo of iron. Tb« mineral it alto aff«ct«l by diluted aeida. erro 
by tartark acM. After baring been expoted to a ttroog hral, Um ettcntial paHt of 
mineral are an biagtr acted upon aren by concentrated Bcid& 

Tbo analyiit ibiiwed tha pretence of time, water, and tha new oxMe, auo tome 
trtcet of BUigaetia, mangaaete, earbooato of toda, and iron. 

The Wtide of dnaarinm beloogi to tlie elata of earthy bodkt, and rankt next to 
tircuota and yttria. The bydrai^ which b thrown down by ammona of a betuilful 
white colour, hecomct yeUow, and at laM yellowUh red, loai^ Ut by^te *>ter m tlw 
air. ny heat the latter b completely removed, and the oxide, which it intulaMe la 

munatkaeid,caabeper«rctlyde|iriTedby thbatadofthecoouiiicdlron. Anniytia 

ihowed the conatitacota to bt t — 
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Bee Vtt$ Diettomy </ Ckautlry. 

IMINKEY engine, a Tcry tmall engine employed to pump wiler into hoilern. 
If the ate of the donkey engine was more ntual ibaa U b wt ihonld bear letaof Meant 
koijer explotioBB. » , 

l>OQP AR A RESIN. A redn obtained in eooMdanble gnantitiea in the Eat* Indiet 
from the Vaiirfa tudicn, which b nted at a ftragrant inecaw in tbo tcin^et. 
an rxcclirttt rarnith, and b tometitnrf called Eiul Imlum Gf>al, ce Gmm Pia/p 

l>t>RNOCK, b a ipeciet of Agnrod linen of ittinl bbtic, which derivet ita niuoe 
from a town la Scotland, where It waa first roanuihctnrtd fat tablc^Uilha, It b the 
mntt timple in ptttern of all Uu rarietiet of the diaper or lUmatk style, and ibereibre 
the goodi arc neually of ooarM gnaTity fur common boniehold wear. It receina the 
figure by rerening the (Itudiing of the warp and woof at certain mterrala, to aa to 
form M|uaKa, or oblang reetangfet npon the cloth. The matt thnple of these b a tne- 
eemioa of alternate tqnaret, fbrming an imitalkm of a checker board or motoic 
Tl), coeriett kindt ate grorrally worm ni twcelt of three Icaret, where every thread 
fioau over two, and b intertcoied by the third in tneeettiim. Some uf the Aaer-att 
twerlt of Ibnr or fire leavei, bat few of more t fi>r the tix and tevea leaf iwceb tr» 
trhhim or never nned, and the right leaf tweel b eanfinad altnott etcluiivrly ** 


daniatk. 


tMlWH. See Faxmcaa. Dovrn impmuJio 1057, 5400 tbn f 

IIRAOONTt BI.OOU (Snag draeua, Fr.| DroeKtMit, Germ.) b a rrtinont 
tahttanee, which comet to et lometimea b unall bnlb of the liic of a pigenn’* 
■omrtimci b rodt, like the finger, and tometiniet In irregular cakci. lit cobar. m 
bmp. b dark-brown red; bpo^r, bright rodt ftiahle t of a thlnbg fraefuret tpecifie 
gravity 1-10C It containt a little benaob arid, b btolaUe b water, but dbtolvwi 
readily in alcohol, ether, tod nib. It b brought from the East Indiet, Africa, Son'® 
Amenea, ai the proCieeof tcienl treei, the Jhaewan tfiron^ the rurotarfu* nnto*^ 
h'aat, Ptmcarjnu rfruco, and tha CaioHar rating. 




DRAWING CHALKii 
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Dragoo'i bIrKMl*ii naed chiefly fttr tiagrinf tiiirit aad tarpaBtin* TmlikM, <br pra* 
paring gnid tarqBrr, for tooth tmetam and pomian, fhr ttainiag laarhlt, &e. Ac- 
wiling to Ilerbrager, it coaaiatt of 91X7 parti of rrti reaia eallad ZXrtaa ia . 1 of lied 
S brnaohi acid, 1-1 of oxalate, and A'7 of phntpbata of Ktae. Aerord ag to 
Johnitoor, the nHua of lamp dragon'i blood haa the tbrmala C*11**0*, thai of reed 
dragiiti’a blood. C«H^. 

I’rrcin, eonBeiatia the fotlmriag rarirtica of ihia lul Mane* (bond ia eoanaem i — 

I, TXmjaa’f Uaoi an (Aa ntdt IhajKM’a iAnd ia •tidkt Aufaia Ihvnma la 
iacijii. * 

!>• Drmgm't Uaei M oeaf aauaMi Jhafm'i Mied il dnyai j &sapw Draroau in 
lorirfmit, 

3 . /Xropoa'a Used in p aa iifr . 

4. Dtugam'i Uiml ia the Uar/ .Siaapau Dntevmis >a pninii. 

ft. Zaa^ Draftm'e Uned ; Xbapnu Onamu im meum*. 

Bratdce tbrae. there are ZXropua’a Uoad ia aoJaa, nod FoIm Diwgm’e Wand la oral 


riKAtNING TILES. Bomt elay tilaa, gmanlljr Aapad la aartioa like a hoaae 
•boa, aboul oar fbol long and two or three inebee batiad. Tbaaa are aiach aacd ia 
agnmltatal draining. See SriMta-a’Aaa. 

DHAWINO CHALK& Chaika w cnyotw are fteqnratJy aoahlng »ofe than the 
natural produetxai redaeed to a eoarcnlanl form i tlM 7 are, hoarier, aomatuaei pre¬ 
pared aniflcialle t a fit* of thaie manufbetarra are aamad. 

The fanalheri Joel, ia Paha, empiojr m crajroe enarat the fidto^ag eoi^niuna i 

I parta of ibeilar, 4 paru of aplrit of wine, f parti of tnrpeatiar. |l pam of a 
rMloariog powder, aneh ai Pramtan-blar, mph a aat . white lead, eermilloa, *e., and 

II part* of bine elae. The elajr bring riatrntad. poaoad throogh a hair lieee, and 

dried, ia to ha well Inoorporated bjf tritaration wiih the lolatioo of the iballae la the 
■pirit of wine, the turprotioa, and the pigment; aad the dauby aiam la 
naei^ la proper ntoaldi, ao ai to aniairo the dehred ihape. Thaj are tbaa dried 
oy • itOTt Iw Ht . 

In ofitT to mftke cylindricol criyoni* a copp«T cyliiii^ b •tBpJojtd, tbocU t lOCMf 
la diameter, and U iach hmg, opea at oae end, and tlotad at the other _wth a pe^ 
fbrBtcil cootJUQiag biUci comspooding to lb* rf tbr cfmyT’t**. Th* » 
Introduead into the open end. and (breed ttowtgh the boica of the boctiw by a pthM 
aioTed by a itrong preea. The rermlealar pleera that pam throegb are rat to iM 
proprr lengtha. and dried. Aa the (jnality of the ctayim dapat^ railttly 
fliMiiMi of di« p«ftt«a meeJunwd o»eOM nnot be riMftod to »c enreuaf th« oljfrt tti 
the beat manner. The fijUowlng maeklna hai beta fimod to aaawrr the pnrpuM 

eiorediagly weU. . . r- ..it-. 

Fig. fiM ia a Trrtieal acetlon Ikreogb the eantre of the rraytrn iriU. fw. Ml |a a 
TiewoftbeminftomtboaaL a, tlw taiB lulu wbeto botlnaa a maji be ahaid latj^ 
of caat-lroni the lidcf a beJag of wood or irtm at 

bottom theta k a plrot e. acrawed mlo a aoekat eaal >»«»—• ** **^**_* *^ 

Mrmgtbeoed by two eroaa ban ». made Ibtt to ifaa n iTrf ^ 

Sal lroo. roacaTr. wboi# diameter lo , 

ai U it fttrnlihad wUhla wah a dmUar b^n of «o^ «, wbieb ra^^ tba m^ 
riaU to be gmoad. and dlnwti tbrm tot ha htdra a, wbiA lUoaj ^,5!!? 

Mwm part of the mnlkT, aad the bottom rf the tn\ to aadarfo tntnr- 

tbe efirtriftig.t motloB. the piatr ia drirrn 
orer tbe ndra of tbe mailer, and naaaa again ^ ^ 

rrpaatedly oabjerted to tha grimUag oprratioaa. T^mOla^ U ^ 

u|^ht ibaft iTwhich rareirea a nHatory moMoa ftma the brttl-worb *. dnioa by 

la which aotot binda of crayona. ^ rP«=y? hTlfr^^ 

taeiJa. are baked, la rrproaeatad la ^ Mft. lo a ^ alaatOOB I aad to.flt. M 3 . 


whicrS^cTtical arothm tbrangb the mi^Ua of the 

4 A. era tnbea .d^grraiar or Im. liar, accor^ M M 

brttrr Otoworm ctmditotor of beat. Thmw taboa. »» *^h tW " 

baking are to be pot, trarrm botiaimtally the lalf^o? ^ ^ ,.1, gf ^ 
aappnrMd by two plats r, pirrrad with •>« aipaara bids rfiham. with a 

taC. 4. *«, mo bang upoo a ‘ ^ X, 

l«L,-r, Anta the rylioJA^ part of^ fcAfiJdto^ brick- 

I mehmtyturc 

I |dsaorc.aad 

to Cbo 

inrteoy the tw* plats e, and the TV^f^^JZr^.Aetwwaairamitira 

aetkm of tig; fire ia aa atpud maaaer apoa aacb «/their iidra 


DUY GKINDIKO. 


SS 

of tho fumacei m two chinuM-jo », (br Um pan>o«e of diffotlai mow i>qiuU]r 

OTir |U« bod; of Um erajoiu. r,>%. M 3 , u ibe door of the fire-pUcc, by which ih* 

1 




fbrl !• taundnccdt «9. the Mh-pit i «. tho 6rr-p»«M j I hohtoi^ the ((rate 

which wponie the fire-plaer from the Bu>-pit i K, brichworh cxlcnor to the fumae^ 
Uconal LoMt pmowe the fcUowla* eotnpoeitioa for wd eratoot lie uhaa iho 
ioflnl broiaiite, unatu H upon a porphyry lUbi and then carelhBy rinortetee n. He 
nahw h Into phutie peeU with gnm erabte end a little white loap, which hr foriae hy 
Bsnaid]ii(t, la ahare, throo^ a •yringe, and drying Into erayona. The projiorlioni 
of tlie Ingrtdkoli reqain to be carelhUy ttodieiL 

CaiToiti or Caauta, HAagrapkie. Variooi (hrmahe hare been gieen forth* forma- 
tloii of iheae eniyoni. One of three pmeribr* whit* waa, 4 port* j hard talioa ewft 
»h«Uae,of each 3 parui lamp black, 1 part. Another U, dried t*lkrw-*oop end whh* 
waS. caph « jiart* i lamp bla^ 1 part Thii miatore bei^ fated with a gentle hrat, 
it to be rail Into monld* for fomlng ctbtoiu of a proper «**. 8e* LiTBooaaWir. 

bHUGGKT ia a eoorae. bol rather eligbu woollen fabric, n*ed for corering carpet* 
and a* an aitiel* of clothing by Cnnalei of the poorer clmeri.— Vtt, 

The mairafhetarrofdrnggetiaf reriow* hiadehaebtrB late year* coqeiderably im- 
prored, and earpeta, many of them handtomrly figotrod, aw now fooad in common 
Qse. 

DRY GRIVDING. The practice of employing dry ctoow ha* been long edo^ 
for the porpoe* of qnickening the p r oe n n e i of tharpeidng end poUahlng (tcel 
The dry dnet from the ennd-fUme, mUed with the line particlnaf itecL, oeing inhaled 
by ibe workmen, prudncca diafaere of the pn lm o n a r y organa to tnch an eitrtit. that 
aeedle and fork gnndrta ant rvportcd rarely to lire beyond tbe agee of twenty-d** or 
thirty. * 

Mr. Abraham, of SholBrid. ftrrt farrmted magnetic gnarda, which, being placed 
ehiac ID the grindahme, attracted tbe particlee of ateel, and ihna protected the men 
foam their iadneneea Still they inllered foam the effect* of thajlnc •aod'daat, and 
the KtivOtn heedlaaaiy aboadnoed the nae of tbcni altogether. 

sir. Abraham deriaed another plan, which 1* employed, ahhongh only partlany. 
tbe Sbelileld work* The grindatane b cocleaed hi a wooden caae, which only «** 
poae* a portlo* of the adg* of tfaeatooei a boriaimtal tab* proceeda aa a tangcat fomn 
tbe anper nrfhr* of the etwle la the external atmoephetm. The enrrent of air 
ated by tbe atone In rapid remdatino. eneapiag'thrnafh the tube, earriet off w«h tt 
nearly all the dost ariaing foam the procea*. It b enrloa* to find *o ahiiple a 
trirance fr eq o ently rf^acled by tb* workman, notwiihatanding that aad eiperien** 
icachc* them, that they arw thereby expoaing tbenweleea tn the mflaaneee of an atmo* 
*phcrc which pndtice* tiowly hot aorely tlMir ^bwitntioa. 

































DYEING. 


«) 

DRTINO Wbeaolk,eip««U>lxlin«aedn]ilDutaUi,ir«t)o!M«it]ilUluuy* 

sr oiids nf lemL ibojr kcqalK propanjr of loliilHymf or dry»y iiakkljr oa npo* 
Oiire to Ills atmnspbsra- Tb«fe an Ttr; luefbl to tbs |aiat«r, as wtUuni tbsm tbs 
pi^eoU vith wbicb ibey on tutxrd would rcnaia mA. Tbs oxids of laid ippaan 
to cuabtub a stats of inon aaijr oxidalioa bi tbs oila, lo that tbs; aMuais rradUjt tbs 
amditioma of a mio. 

DUY ROT. A psculiar dseompositloa which takes plan in wood, dspendsat upon 
a prooesa of oxyntislion. Sss Woon, 

HUCTIMTV {StrwHtiarduil, Gsnn.) is the propsttyof bsiagdtawa oot la Issftb 
wishoui breakintt, pos s css rd Ina pra-sminsntdsitrsab; ^old and sR^wr, asslsob; maa; 
other install, b)r glass in tbs li<|aid stats, ai^ b; maiij ssmitlaxl. miamas, sad 
gumni; iiilalsastis Tbs spidsr and lbs ailbworai exhibit tbs Sasst natny rxnciss 
of dortilitj opoo the pscoUar riacid sserstiona from which thay spin Ihstr ihnada. 
WIm-d a bod; can be readil; rxlsndsd in all direetioDa under tfas baxunsr, it « 
said to be and whan into fillets under tbs rolling psuaa. R Is aiid to ha 

louunsble. 


TMtrf At DwetAtf oatf UoBnUitf tjf tItlaU. 
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lUUMtato in AJpih*- 
bi«^llrikir. 

Srittir UHMk 

tm 

AiphsbKtiot Unktto 

Msulf Is m> Ortsr 
of UxAr l^’ln*4iaviM 
DuoiMf. 

Metals ta Iks UrUst 
stlksu t.ssllsslils 
Osmlay. 

Cadmium. 

Aiitinooy. 

OoU 

• Odd. 

Copper. 

Antnie. 

Klrer. 

Silrer. 

OnldT 

Risinmb. 

Platiaam. 

Copper. 

Iron. 

rcrinin f 

Iron. 

Tin. 

Iridium. 

Cbrotttiinn. 

Coppir. 

Platittam. 

Lend. 

Cobalt. 

Zioe. 

Lead. 

MAgoetiooL 

Calnmbiuail 

Tin. 

Zinc. 

Mercury. 

Iridmat. 

Laud. 

Iron. 

MteksL 

Msaganrae. 

NWkaL 

Nickel 

Omtinin. 

Midtbdcnam. 

Palladiaal 

PiUadHrair 

Pulludinm. 

OmiiBm. 

Ohifluaml 

Cniariaml 

Platinum. 

Khodlnm. 



PotxaiujB. 

TcUarium. 



SJver. 

Titanium. 



Sadinni. 

Tuagsisn. 



Tm. 

ITraulmn. 



Zine. 



- 1 


■nu-re appean to be tbersfore a ml differms* bstww datlRu; md malle aMii; i 
for the niMals wbiob draw into lbs fiosst wiis ara not those which alSitd lh.. ibtaaat 
Isatas under the haminar or in lbs roOiof psm W Iba (hat Itoa Ubtda a#^ 

nittslratioiL Among the mstalspsrtnaiisnt In lbsalr,l. ai»dactJsaad^l4«bTit^ 

lint tbs most ductile canam ha,wirc-drawn at tamimlsd to an; aon^rahls »aleul 
wUhottt bring annealed (wm time to time doling the pTogTras rt iha s^a*^ w 
nolwr ihv tl&nf of lh« p»rilcl«i of each oihrr, m m lo \amtm Uwif hMnJ 

robcskio. 

miUSE. ’nieIttnA*ioi;<ipo/is4*«. SesAuim. _ 

DUNES. Low hitli of blow* sand, which on aeca M iIm ^ 

Cirnwall, in tbU country, and also in man; placaa aUmag the ahusia rf llJlaud and 

^*UNr.lNG.incalieo-pniiting.ta the application 
llfroogb het water. Inoottno goodi ia a particular 

and curing ore eominoaly Jtmuted, and are two the moal iaifottairt atrpi In the 

pr^renn Re* Uauco Paumao. j «s «- ■ — 

’ DUTCn LEAP or FOIL, a cctnpuaitioa of copper aad lias, or of Jpouaa and 

eopprrthruf. 8ae Aixora. Baaaa. and llaoaaa rowox^ i„ _ ,w. 

DCTCU UeSQ. //yaaeic. Thk r wah ia ht ww alio as tlw 

UntcUtm The dried steam w ^ ^ 

meUL For thii purpens the; are (praeran; 

OYEi.NtI (TtA/o^'r. ; Ftritrri. Om) A M ^ if **Z* 

upim WOOL lak, cottno. Unen. hair, and ^ aay cohm, wnb sua^ sa^. ^ 
to be iraaoeH by w.tsr or the otdn^ nag* to whmh t»m fihry 
exposed when *S»d up into article, of ru^ a fiirnW WejbnBbrfremjd^ 
ibe>w™ipriiiciplao< lbcan.r»^g.6>rtb.pnnicnlardn»n»*<‘“ 
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mating Uw ttidb tu ha iyai.to tha different tinctorial mbmnceelti^firBliduibvtlcal 
ofd^« 

Dwing, nlthoagh eltogrthfr a citemical ptoeen. nml miniring for it> cnmet rj^ 
ploontiao no nojanintance with the propertie* of the Hctncnurjr bud'm. »nd the laei 
which rrgulete their oombinatlnn, bu been piwctiKJ fivm the meet nndenl Unn, 
long before uij jnet riewt were entertained m the netitre of the obangn ibel lonb 
place. And It it etiU pract^Md bp manp who know very little of chemical acience, 
and. nice many of the other cbemkal arti, iu praetiee if often in ailrance of the 
ericnoe bj which ill principle* are cxplainatite. The art no doubt originated ia that 
love of dittioetion inhenmt in the hanian rniwl, inducing man. few ita gmlifical^ 
to atain hU dreaa or hia akin with the gandp eoloara of tbr Tcgctablc kingdom. The 
oarlieet bietorical record apeak* of calonird garment* being worn a* roarka of dia- 
tiaccioo for oOce* both poUtieal and religitnia, and alao aa mark* of laTiHir. Jacob 
CBTe hi* fiiTonrit* aon Joeepb a coat of manr eoloora, and Moww ^Maka of a raiment 
dyed bloc, and purple, and icarlet. and of abeepakina dyed red, cireumrtancee which 
indicate no amall dpgrw! of tkctorial ahlD. Ho enjoina porpic atnffa for tba work* 
of lb* tabomacle and the *ammenta of the high prictia. 

In tba artici* Cauco PiuiamG, it baa bora ibown fbom Pliny that the ancient 
Egrpiiana cnlliraUnl the art of dye^Mt whb tom* degree of acieotifle precUbio, aioc* 
ibey knew the nae of mordantt, or tboae nhatanoca which, ibongh they impart no 
rolonr tbanuelTea, yet eoaVIe whita robea (caadida nfe) to abaorb oolonriiig drug* 
(ndiraai aorica/ihu awi&wia<B<M). 

Tyre, bnwrrrr, wm* the natiao of antiquity which made dyrlog one nf n* cMef 
oecnpatiatia and a ataple nf H* oomtuerce, and it ia aaaerted by all wniriw upon tba 
aubjret. that tba inrantion of the celebrat^ purple dyr, known a* the Tyrian purple, 
waa mode io that city, and the king of Pbornicii^ bemg ao captivated with the eolcMir, 
H it ataud <l»»» he it one of bi* principal ama^Mtoll^ and it became afterward*, 
and cootinned In b* lor many oenturi**, a bndn of royally. 

The diacoTery of the purple dye ia aaid to have been made IMM) yenn beiorv the 
Ckriatian era. It mum hare met with a eery early and general appreciation, and 
rapid commercial pngrraa. Aa we find that, nine yean after tlw above dale, tba 
chWrvn of larael. an enataved pcoplr, on their leaving Egypt, had in their poaanaion 
large qnantitiec of tlua dye. and it waa rxtenaivnly uaod by them, a abort time after, fiw 
the famitnr* of the Ubemacle and the vraUnenU of ib* priesU) and in afer year* 
Ibia dye waa alwaya named amonget the Talnable apoilt of wan that it waa tba 
dreaa of royalty at a very early period, b indicated by the mention, amungat tba 
apnila of tba Midiana oollecied by iha iameUte*. of the porpl* ganncnli worn by 
tbrir kiagt. 

The Juice rmphiTed fur eommunioating tbit dyearaa obtained friun two dilbrent 
kinda of aluU-fiab, dracribed by Pliny under tba name* of pmrpmra and iuoctnaw j and 
waa extracted from a amall fcaatb or aoc, in thair throat*, to the ainoant of only 
one Urop from each animiil. A darker and Inferior colour wa* al*o procoml by 
cnubing the whole *alutanee of the boeeinam. A eeriain quantity of ibe juioe cul- 
kwled from a raat number of abcUi being treated with on-aal^ waa ailowcd to 
ripem for tbiee dayii after which it wa* dituled with five lime* if* bulk of water, 
kapt at a moderale kamt Ibr aix dayi mure, ocraaiooaily akinuned to arparal* the 
animal membraaea, and when that clarifled wa* applM directly ae a dye to whH* 
wool, previoualy prepare d for tbii perpua* by the aetioB of lime.water, or of a aperim 
of liebeti called ftico*. Two oprntmw* weiv rrquliite le eommunicalr the fineat 
Tyrian purple i the firit conaiatiKl in plunging the wool into lb* Juke of the purpuraj 
the aeeood, into tbal of the boceinuin. Fifty dnebmi of wool required one linoitM 
of the former Uquar. and two hamlnd of ih* latter. Snowtiaac* a prrlimimiry tint 
waa givra with coecuo, the kerme* of th* prcaaot day, and the cloth received merely 
a finuh from the prechma aolnul Juiee. Tbr roio^ tbougb probably not ncariy 
»> brilliant aa tboae producible by nor cochineal, aeem la have hem very durable, for 
iqutarcfa eayt, in hi* Ltfa jlUxawia (chap. M). that the Greek* fovnd In tbe 
treatary of Urn king of Pet«la a large quantity of purple cloth, which wo* aa broulifu 
a* at firm,JJbongb it waa ISO year* olA ' e li 

The quantity of purple, aaid to b* fonnd by Alexander in ibe traanry of lae king 
of IVrmn, i* differently luted i —1*1, aa umouatiug to 5000 lalmtti Sod, a* bring 
at tbr eofoe of 5000 tolenU t Srd, a* weiaUag 5000 qalntaU Reeidr* ibeae d» 
ervpant •lalrmenu it ia not clear jrtwtbrr tbcie ralura or wci^ti refor to cloth dyrt 
or to I hr dyv drug, altboogb it would be an important Ihct to know that tbe dye conid 
be tba* pmarrad fur a length of ibne. llurace celebrate* tbr Laconian dy* to the 
IbUowing Knc*:— ^ 

Nec Lacooieaa mibi 

Trahunt boncata parporai ctienta ( 
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** Xo boQoanblo ladjr dcpesdcnu 
Spin iaeoninn pnr^ tat mj ue." 


Xn*«ittuimBilinc iti nlnoM n a l Tt m l OM in man raaient time* >i (rmlinQp 
eliniHS. » tiuu, eiioer fmn Uw diflcniljr of rotlMliof Um dj*. or th* intion com* 
plioilioa of the dying proccmi, m npmln vM it that, (hoot the coennmmnit 
of the tniriethm era, one pound of the pnipie vool of Tyra eoet, in Buoe, nbool cUrty 
poomU of our racoey. * 

WiiCvitluuuHtiiig thia eoornMMN prim, each wh the wallb mnnmbUed to that 
eapitil. that many of im kndiiig eitiiena decorated ibemtelrea in parpie attire, tilt the 
eoipenica amgatad to tbcnurlTea the nnvtlegc of nearing putplc, and pruhibilrd 
iti OK to erery other penoo. Thia pvahibitiem operated an maeh to diaronrage thia 
rartana art aa ercotnaily to oeeasiem lit extinetioa, Ural in Iba weatera and Ibea in the 
etatem empira, where, however, h exiatad in eertaia imperial amaulhctariea tili the 
rieventh centum. 

Oage, Cole, Plnmier, Ileanmiir, and Oahanrl have wvciallT mode lyaxafchea rut. 
errarag the rcdouritia Juieei of ahetldnh caught cm r ar io ua aliom of the oeeao, and 
have aucoeedad in fcrmhif ajmrpie dye, but ihep fimnd U aiaeh inferior to that 
fbmiahad ly other nunuu. The Jaira of the hucemam ia at Sivl white t it baenmea 
by expoanre to air of a yrllawiah gnea hu a d er ia g an blM| it oflerwatda rrddeot, 
and finally ehangea to a daap porpla of conaidaTabla rivaeity. Thaw* rlr eam a tant ra 
coineJda with the minate deaeripuiai of the maaner of eotchhig the pwrphMlye dieil- 
fiih which wa paaaeta in the wort of on eye-nttoam, Eadoela MacrewiboiitlaM. 
dangtam of the fcnperor ranatantiBe VHl, who Deed ia the rirrewch eeatary. 

The bcaollfal pu^ dye, which ia oovr extracted from gaano, ia prohahly eloady 
allied, both in property and appeonnee. In the Tyrian porpla. 

Dteiag eremt to have been Utile oablTBlxd ia anclenl Greece. The people of 
Athena groeraUy wore woollen drraoit of the nataial cotour, a circonmanm fonauif 

a peculixritT In that natkm, compoaed of a peoplt who wetw anch Inrereof art 

ea ' 1 _A._.A___I - - -—-*4010 mad el# elmmimaa ■■ 


Tha Komioa appear to hare he^wed aooae care apoa iha art of dyeing. U the 
gainra of the eiretta partiea were diaingakhad by coloaiu. Four o^ham m ^ 
acriloil ^ HUny, tha green, ihn orange, the grey, and the wbita. The Mtowing 
mgrcdlaou ware t»ad by their dyera; —A crude native alom taUed with copperas 
eoppetna UaelA bln* vitnoi. aihanet liehea tnrviha m archil, faroom. madder, wiad. 



wiVearl mm aa^miama m ^ 

ant-galli, the aeeda of ponwgranate, and of aa Egyptma aeaeta. 
In Earaoe the nmarem of dyaing, an of nil other afti, wan c 
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iKiBnndtiaibnjRTaudrily.Kid Ibt'biiMmlalwaMl.bycnriarrmIknt ia tWrcin 
of Elixii)M!lli. An Ml w y nwl nathorhinx (mtcImti la bora tunh it uhI lo»> 
wood in •nry «h«r* they ecwU bn toattA. Thii act rraumnii in (Wl forSf 

till Our linw of trharin IL i tlui in, for a gml pan of a eratonr. A Ibninrr mlebt 
ban upfiowd thit tbe leauUinni of EaxUnd nBiCTiaianl neb an affnction for ihnir 
wond. wilb which their naked airea aaed la dra their akina in tha old liman, 
that th^ alloa Bo ontUndiah dm* to coma La cotnpatition nuh it A moat 
^atracfira book im*bi ba vrittan dlaitnuiTc of the eriia mflictad opoo arta, aumo- 
and comiocrp*, in canteourpce at Um igoorn&M of ti9to WffidirurCa'' 

More rrcamly anothrr elaai of d}c-dru*i hate bren intmlnoed, and hate a«rrr> 
aadi-d aome ihoae of former caatnrj i ihcac arc biehrenuta of potaah, red and 
w poinali, MnginMr, muchn, sfMnie, he, 
l^olwra am n^ properly cpaakmg, malarial i they are unpraaaiuaa which we rrcfira 
Irira the mya of li*bl ndlccted, in a drcomptiacd atale. Iw the aarfoeea of bodien. It ia 
•eU lhal a w^ aaabeam eonaiaU of aa indetcTmiaale Domber of dUTermlly 

etdourrd ray a. which, beia* aenaralcd by ihe rrftactiee forte of a alaaa priam. form lh« 
a^ aiH it lma t m UBHtt oitidad hr Newton into icteo aona of raya j the rrd. oennec. 
yrilirr, gr^ Una, in£go, and tioM Bence, when aa opmina tody appeata odnorf^ 
fur cuBtp^ ltd, we aay that it reflerta the fed raya only, or in ncaical ahnadance 

mixed with more or iena of the white beaai, which hwcaeaprfdeaompantioa Accord* 

^ to thia manner of tiewin* tha eoloorin* principle, the art of djetoe contiata in 
txin* opoo Riifflk by meaaa of eorpaaenkr uiraclkm, nbcUnoca whlcb act apoo iiaht 
m a diffeiw umner from the anrfoeci of the atniia tbemacIrH. The dyer ooaln. there* 
fo^ to be toUtar with two {wi n rip i e a of optica t tha fiiat teiatiaely to Ihanuiturw of 
coioor^ and die aecond lo Uiot cimaltancotta coalraal. 

Whenever t^ ^erem euioored raya. which hare been faparaied by tbe priam. are 
‘^*5' reprm^ white light. It i. arhhmt, ikk cJStbm 

tome raya were left not, or if the coiou^ raya be not in a eertaio proporthai 

rarriidl*foJirhJ^r w dacompoaed by a priam. tha ramainragmloared 

B we aepalmt. in Uhe 

manner^ ora^ raya, the r^nu,* eolonrtd mya wUI form by theiT^hiiuttion 
1 14 ^"" “If"*'decamp^ prianuuio light the raya of grtenUb 

oolanred my. will form a violet. And U^a mrparSe Ih?^ rf 
“5* Bill fomT^^ BOMTan 

*1*^ 1'Sl't Im* inch a relation with uxither coloured liwht 

*“ «pmdnoe white U*ht| a relatioo whib 
r 7 that the Boe ■ tha oiimpiuneat of the oihar. la Ihia renie, ted 

OTpkmmtary of pm, oraop. of Umi preeniab 
vWa^and orange jalkw, of mdign, & we mia^e yellow raywHht^ rvd. we 
pm^M om oge t the Una ray with the yrllow, wa prodacc green i and the Una with 
'"<iign. according m there k more or km red rvUtirvlr 
ttvm th. orange, gnremind^JS 
. ^^cca 

_ Y Pi" •* rvnliaa the prrerding malta hy the mixtare of dree, ba will 

^ mol JeUo* bo^ make 

iM fTtniii ct pfBCUcvp uTc mmI kin to the eoarioilao <lam* tKaitm. ■»« eaLaaim a> __ 

pr»i.i,.rek«m, yel^, m«I bhrel^irSTS^t^^^r.^^^^ 

tfl"?*' “*.*•*“• ‘*f** “ “ttmo qaantiiira lo a white atat, in imitation 

I atiil fnrdi^ Anm hk parpota; and tha ctnlT wUl by iheaa dvea becoiue 

'•“‘**7 need; Ltfl a ^ 

black u nroduc^ Nrvartbclcia, Ihe pnnciple k applicable, and ia manv rsar* 
Bd r^trd la preeuca Ipr hlendiiig tha yellow, red. end Um raya in order lo pro^nca or 
impe^ u olha^ tmpartect while. When a little iSLaSiM. ^ 

|»niMiBa Cti^w Of arfigo • ftppiMil to bicsebed itooilt wttb th« vmw rrf tf. ,1^,^ 
**w i***n***M** ^ “**1^ • aertain proponiuo ba oaad, the gooda^lf^ppear 

«B«fc-o—th. violet hCfar^ wUn!! 
yeuow of Um goo^ and the UncrHrpantrly warm For the tama rraaoo a mixtare td 

*?* cirfhmr, it aard for whiirniiig of 

violet WM BHTV MUttUv 


V I •-Z# a w-^.w a^ m uc uuk 10 DO 

«t rviatMiM the coapUuMmAry eoUmn, ihiu the 
th* |«irt klae ^|pae. Th* d^«r abooM ^aow, thaT 
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Nthen he »ppliet<»ev«»l diffmol colirariin nutUen to etvfl; m y^» •*! Wro 
•tittnuely, they will »pp«»r «r»eB. not b«»u»» t3>e ooUmriag metlm |i»t« wwnhDcd, 
b4rh€cmi. U» eye cooot dUtini^ the poinU wUloh wlleet the yellow from tkwe 
Which KlUet tho Ww, end It hi thii wmit of dieiinctiOT tbw prodocm Uw comhuied 
ooloar. Wiih »iirh > dje the colour will appeu of dtffemt tint*, the Woe or ye llow 
prereilma McordiaB to the poeitioo ta wbirh It i» placed to the eye, wliethw area 
I^J^&TniuMmitted. liS hot wIh* the dye .p,a«d to «1» - <» 

nW prodociag a greem eo3t »• artcoite ot <»PP«f H" ““ "y* 

be thua disiiocmahcd. 'Hher iaatancef of miaed coloora will be men by eumiamg 
certmo erey aShauacea. each aa haiia. feaiheri. &e. with the microacope by 
it hi Mwa grey eoloor raolta from blaek pointa diaaenunatod 
alifbUy coWrad aorfree. The micniarope may be that uaefiUly ap^ied by the dyer 
to diatiiiRiiiah whether a eoloor be the reaolt of a mixed or a cooil^ dye. 

The dw abooU alao be acnualnled whh the Uw of the aimuliam^ *T* 
cokMtri. Wheo the eye »iewi two eohmrt cIoh alo^do of each ot^, 
them differiagmoat. in the height of their toor. when the two " 

fulUbodied. They appear moat diflerent. wheo the eonplenieiitw irf t^ 

U addeil to tb. cdonr of the other. Thm. I«rt a g^ 

red riJoor complementary of green being udJed to the orange. wiU make h appear 
redder. And £ lihe mnnner. the bloc comphimantaiy of orange being added to the 

■rvcfl, will make It apfie»r more lol«Mal5 Wtir. timn*uwiv 

It U MC iniBcieoC to pbor oompUiwmtwy col<mni tid# hy iid* lo produce harrMHiy 

light gnoB agree, red and dark green al«oj b« light 

^rk grew di not. thrrefrec, to obtain the mnnunani of efltel and prrf«t harm^. 
Se hlioTuig cidwa muat he pla«d aid. b, aide, tnklng into nooomtl tbed ennet 

intenatty nod tint 


rrjeulira Caleor. 

Bed . • - 

Bine 

Yellow orange • 
GrrenUh yellow 
Black 


aaoanduy Cohawa. 
Green 

Orange 
Indign • 
Violet 
While 


Light bine 

Yellaw 

Rad 

Red 

Teitow 

Hlae 

Blue , 

Red 

VeUo* 

( Red 
Bine 
Yellow 
Yellow 
BIm 
R ed 


eoloor ia pWated in the eye. and It^ to » 

black, wbid tarniahre the beauty of ^ roL Tim ««t^ enri^w^n^ 
of a reloor. may he modiHe-d miponllng to the «»>°y 

looh«i at. eiibe/ freoarehly or olberwka. An , wTm 

when lb. eye fiiat looka to a yefe* ‘ - 

W the cix«V“'« in which there hodia. are hreoght together. rMhuiiag 

or reianling their aciioa. . 

aid. The phenomeua which appear ‘ 

4lh. Propirtic. of the eolin^ d^iTS^mapar^ which 

The a™ of thee. generaUtna prepTSoTortha dye- 

aiiiffnrcriaarily ondetguea pre»iooa ^prepareuore 

dm* before briiigiag it into contact withd„in» .i*? intended 10 aeparem 
The opcnitire- to which atuB. « ^ 

"from them any ftireiga mattrra wbiel^niay haae become 



C4 


DYEDfO. 


inhivmil In tbc ttaff. The fnrairr >re toeh la hare bmi nUi^l in the ipinning, 
wcnvinp. or iKher nunipnlntHfw at dw mnnulhfiiife, and art all rcnorvd b; 
tieephig in an alkaline Ijre and waabittf. The aecood are the natanU jrettow cokwrif; 
inbatanee* wbieb coat tooie at the rarkioa dbrea, both Trgrtabic and animal i and ilu 
eblotnpbplle, or kaf-green of Tet^bka The removal of fhrae ia pnrralljr rfferted 
bjr boiling in aoap m alkalhwijrca. A ircnk bath of loda, in which tlie tioff la 
allowed to atrcp aome time, anil then walked hi water, la generally the only pns 
paration mpiirvd for wool, in order that h may take on a nniform dye. 

To mnove the gtumy or rrtinoai matter from ailk. H m^irea boiling In map hei 
bowever, iti mno^ ia not eiawttial to the atnlTcninhittitigwitb the dye, aa ailk in wen 
dyed while the gnm rvoaina in it. ia which eaie it ia only rimed in aonp lyv at a very 
moderate heal, to remove any hireign matten imbibed in the proccaa of mannlbcture. 

Vegetabla hbre. aa eottoo, hai nch nataial rcainont mattrra that retard the iw- 
erption of tha dye removed by boiliog, either with or wiihoot alkaline lyea i bet the 
natoral don eolonr of the fibre ia not removed, wbiek ftrrni the Uwa of light and 
colour already re f erred to, would interfere with the pmdnctina of bright light tiuta; 
nodcr theae eirenmataneei, the natural eoloorof the fibre baa to be pravioualj rtmoved 
by bleaching, for which ane the artiele, BLaaewna 

The neeenaary preparatkm of the dye-dniga within the prnviaee of the dyer, fat to 
ohiaio the oolonr m a ataie of anliuion, ao aa to allow tha fibre to abcorb it, and to 
produce chemiesl eambinution, or to get the dye or coloiir in lueb a mitrotc atatc of 
dtvfaiiofl aa it will penetrate or enter Imo the fim of the atnlT. Tfaeae prrparatinna 
embrace the fbnmuioii of decootinoa, e atri c ta , nod aolntiaoa, and alao in aome raaea of 
precipitation, previooa to hnmetaing the itnff into tha both, fitulft, ehemically 
conaidefcd, have bm a feeble attraction for other matten, to aa to combuie w iib them 
chrtnleallyi atill that they do poaacaa certain ittrnctiona ia eri^t from variou 
pfKDomcna oboerred in the dyeing proceaaea, and that thia attractioo ia poaacaied 
with diflereni degteea of Jntenaity ^ um different ftbrea, if alao evident from the raac 
and permanence that weoUrn atoff will take np and retain dyra compared with 
oottoa I and alao, that certain dya are maintd and fixed within or upon one hind of 
fibre and not at all in another. Thia may be determined ^ nlanging the dry otnff 
into anlutlooa of the mho, and dcterminiim the denaity of the aolauoa bofbre the 
iinmcnkm and alter wtabdrawing the itniL Wool aboiracta aiam from Hi aolution, 
hot it givea it all oM onln to boiling wnler. The nlphalca of iron, copper, and 
line. memUe alum in thia raapeet ^ ateeped for aome time in a aolotiao of 
prnmtalp^te of iron, ahtttmcu the oaidr, and geta thereby dyed, and Icwrra the 
aolatkm leiduloos. CoUoo ia nitrate of iron prodneea tha aame cficel. Wool pni la 
euotaca with erram of tartar, deeompoiea a portiim of lt| It abnorbathe arid within iti 
pona, a^ Iravte a acn^ aalt ia aaittlion in tha liquor. Cotton prodneea no inch 
effect with tartar, Bhowing by tbeea different effeeta that there are certain ottnetiona 
between Iba atnff and dyetL Thia aUnettaa. howevifr, may be more what ia termed 
a mtaiyrie iaflaenec, the fihrea of the itoff prodnenig a ebcmienl aetkm with the aalt 
or dyc.'with whieb it if in contact. Thia attractioo or ofihiity of the fibre for the 
d j i^rag. doea not prodnec a very cateunve .ffoet in the proeemca of dyeing, klure 
probably the power of imbibing and retaining ccloon pomraaail by the fibre ia more 
•dependent npim a meebanical thna a ehcmienl infineaecL 

All d^e-drngi mat in the fim teetaaec ha bemtgbt into a atate of aolution, in order 
Ibatibe dya may be imbibed by the fibre i bcu if IM fibre esrrta no attraetion for the 
celoar ao a m retain H. it ia evident tbat to tong la H fcfBAiiu cspaKltf ot diMo)viii|r 
In watrr, the ftaffi being hronghi into eantad whh wnler, wlU aoon Iom their eotoor. 
A eolonr tbu fora^ doea not conatieme n dye, howtvrr atnogiy atained the itulft 
may appear to be. ia or oot the dyeing mluiioat in order to fiinn a dye. the eolnur 
muat be fixed Ofm iw within the otaff, ia a coodltioa iiMotttbie in water. Hence 
the mere immeraieai of the atnff into a aol nii oo lif a oolour will not eooaiitntn n dye, 
except where the atuff really haa an attnetiaa for the eolonr anil retaini It. nreanaen 
a decompMitmn by which an iaaolubie eomponod ia fixed upon it. each a referred to 
V-by putti^atullb istofalntjima of boo. The a h a tr nctloo of the aoloor from a loluiion 
by the imnunion of the atuff; ia often tha rtaitU of a HMcbanicxlltttnetinii poeccaMd 
by poroC: Bolimaaeea, enabling them to nhaorb or ioddbe certain colonrid^ mattrra 
foam tnlntiona that arc bold by a weak aitnetion by their aolvenla. On tha principk. 
a ikccction of cochinenl, logwaod. bruul-wood, or a aolatioa of anlphai* of indi^ 
by diMtion with powdered bone black, tear their enlanr. in ennaequenee of the 
eulonring puticka oombiniaf Vf a kind of capillary attractioo with the poroni carboo. 
wtihoM w^rgoi^og ny c^gs. Tha oim thing hapnen when well aconred wool 
It in mtch eo^i^rfd In^iudi; and tCt eoldnir whtrli tbe votil aH^nira hr iti 

•ttnu tloa for tU vitk rcfinl to ma«t of lh« tboTe eiiUmitd Mlittfauue b«it 

AwMe %ad fuptiTCp saea tbe maj W acam abaoacted bj enpinm witb" 
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bimpU w*ur, kImw: mitpcUtp fon>« Uwntfofe o»«rcon»c* Uul rf llw Tb* ^ 

ofBhleh tcroutmare, iniUnl, » renutail* tar the iibMrKUM rf tiu eoliwr fm® ib» 
«y.l Ja the bonp-bUck, prehpblj by enUrging ih. wc of ilut poro, tod inimpuug 

tlid* ftolTeiit powrr uf tb# «ati?r. ^ «_. 

Tbou dyt*. who*! dilouring nuUtrr k of <hc oaluro o^Ur^Tw, fom B 6 i^ 
combiDBliim with unfli. Thui 0 ® yeUo*. fiiwn, Bud Ifowi. dyw. w^ cooi.in 
UBBin ond e«rBcliTO. bocom. o.,g®«tod b, contKt^ ®r. 
by which rocant they can impart a durahk dy«. Whra wool ■ 

Scoctioni of that kid. pofvf fct chwgcd by copilhmty, 
become* ojyrenaled, ilwy^auiaiB i-M wilh a cojow oow bwoni* in^obt. u> «Uf. 
Tbi^^utiim^r^oxkte and aeTcral other baac* alao depend* on Ihc “»*» *^* 
within Ih* port!* or dbre. hence al) .ail* that hare a tenancy to pM ^ *‘'5 

buie rtaie W^ulUrly adapted to art a* a mediom for fiawg dytat how.*<ir, thu 

’^loMder wlrn^'m the atuffi the pow« of Biiag the e«^ in an 

£ -r-:^- 

ss.r.w.i 

anil, tbn eokmr with th. rtnff Me. be« 

whkh n^rtTihry h*l a mn^ ^ 

Irf coIIob' itnff k put to® a d.^M 

dinit lo ihf cofajor of tbe loloootti I’O* ibU «t>lo ^ c€»loii ^ ^ a- nWe* ot 

cotton by puning it into pore watrt, the ^ watb*d from thi*. 

a portion of the iron wM haw jinderg ibiaoxidatton U tb* mult of 

fixed apon the fibre and of th* air and water in which tha 

an inflneoee of the itoff. or th* effert of the ^ 1 ^. «,.j oxide eooatitule* *a 

good. are.xpotd, it doe* nM .to,“off k^P-t l«- 

example of a wonlaol by lU eombiatng tte uj naabtiM wS the 

a dec^oo of.fof^t-tl.^* rr^eli^K^Ti^bich Idler -aJuag 



iron aulaiioD in w®*r, h W P®*^ j|^ alkali, and temoecd. Th* 

aeid holding the irmi to ^am ‘•“•‘.nboM ef ^ „„»,ity than to the 

oxid. of toon k tha. left aj« ‘ 1, rtrtSSa betwii it and the 

former caae. and a* Snoly fi*e^ * •’J’^^dthitita/heiag now pot toto the togwaod 
Bhra, hot limply being ^ to tW qi«**3y of tooB tha* fowd «pm> 

liqaor. will form a dye rf a depth iJj biwa^flxod on th# atnf >y th* 

the uhd, and cqaaUy petmanmit with that which hml l»#a ii»« 

oxidation in working. ,fc« etaff in*olobl* eoloai* from •tdobl* 

8«d. tort, am U.. dye to wdntimi wUl 

enmimoniU. aito ftom thirt* ““ ^ 

«bo b« rridMit __ v. logiroo4 

gappoM agmiv ihit the enlp^e ne u laeoleWe prrctjKUie» «f the eatt^ 

wiU be prodoced the iwne coloer or »»■« rf» dye «>H be obuieU* ■» tb# 

itnir k pot into thi*. BO colo^ wwtoy mMn*B*i«iffto themm# 

cotton wW not imbibe wiUim lU ^ ^^fcn^juTabfe hariat imbibed a gr»l 
littaid. Uierela formed a rery T^^li^lwe* hmng mach larger tbaa 

tion of the mdid ill^l^^d^wfrrtnTuL. will ant kahibe ftee^ 

thoec of cotum. Thai, with ei^ and^r *.«n tm»^ ^ applyiag the onh-Twig 

cipiiat««. the mordeot mert he Ixed wiluta^ ***** ^hk:h 

■abetxneea. inch a* the eegrti ^ *^'‘” *fi!'f^irileitt and eoloor kaol that of the t^"™* 
k the product of comhlnalton b«lween the awtd M^ Ifrtce the greet rartrtjyif ttol* 

rolonrV.be dn^f. bit the ««h»r 

rapahk eTbeiag prodneed from M dyejh^lto ^ ^ .atoarof to# hemeloxytm 
of 0 ® nmnUn” *80 to kTor^a-i-. « to. «« -J 

flxed on the .talt hat ito compoend with Iran, or 

alt of wblehgira dilfcreBt tinta. __ towlaYl* while witW* 

It k upon tok principle nf iradertog _ ^ nmaher of miaeral 

chemical mean*, that ha* bcoaglrt *° „ comhitwil. ha*, tw »ttrartloo w tuurer 

dyea which in Ihenaadiw*, **'**^*K[*!' led yrlfow pmewate of po^, 

(■wihe fibre 1 *i*«h ee eolatloat rfeiil^ ® ^ thi^^tobe^ a y*«o* 

to.ntt,ofl«itf.andbichtmBato«fpn««*-**• 

Voc IL , 


DYEING 


06 


liv the two lait uumd nltii, «M 8nt pnt Into Ibr Rolutioa of leoA uni tJira wMbod 
iiTrtioa* to brnij; put into tlw tnclmmiau •nialiaii. tbe gmUM' fartiaa of tbr l»»d 
vooU he diooolTei! fhnn the untf, ond otrery voak colour woolil ho obtoinod. If fho 
•tuff fhna the kod oolntiiM not pot dirvetijr Into tbe bicbnniiBte ooliitjaii, o rery gciA 
die woold bo the rttoll j hot the portioa of the lolntiaa renoising npon tho tortoor of 
the ttoir nin emnbiM whh tbe rbmmo and ftirni a precipitilo which tbo dbre conmw 
hnbibr, but will fbern on cjrtrrnid emrt or njptMrat upon tbo onrlhce, which btocko op 
tbe tnwro and cxbontu to oo pnrpotc tbe dye, enoointt yrrot wotUi hrnoo the etnff 
fhoB the itiliitkm of leod h pot Into wour conlnining • little oodo or lino, M>d the 
li-od U tbno reduced to on ioioilohlo oziite within the dim. The iroodi uoy d^w bo 
wtobHl (Vnm ony tonoe oxide ndberio/, ood then po o i o d thrrHijfh the Uehrouute 
mlatino. when the chronic ocid eombineo with tbe ox Me of leod, fonnmtt 0 prmaiien 
eellow dyo. Thut It will be oeen that whether tbo eonbitutiem of the colowr with 
ibe ttiitr be cbeniieol or mechanicol tbe prodoetion of the dye which it ftxed upon the 
fibre U eertxinly a cbemical qaeotioo, tod the dyer tboold be Ihm i l io r with tbo nature 
ond principtet of theoc nwetintub 

Tbore ore a few inttancet where the dye prodooed doeo not coone wii^ the xpherr 
of throe prlndple*. tbere bein|t no monlaati required, nor any conbinatioa of the 
cobrnr ftvined within the atoll, but tbo dya-drug in iu nuoral hwi ia fixed within the 
fibre. 8och coloora haeo bean Irrmcd an&jhiah're. In diatinguiah iheni from thaoa oro- 
duerd by nMon of mordantx, which are Irmuid mijtrtitf. AnwiDgN thii elnaa of dyei 
and dTO-ilmgt ttanda nre^ioent indigo blor. Indigo la ita natiiral ctale it cnlir^ 
intaln^lo in water, and ia of a deep hino eokwr. The coiapautioti of thla bine indigo 
la re pfta e u led aa — 

Carhoa • - -Hi Nitrogen - - I 

Hydrogen - - « | Oxygen - - . * 


Bat it ia (band eapaMo of portiajt with a portka of the oxynw. and by to doiag. 
kwiag entirely Ua lilae eoleor i and in th'ia diwxidioed eoudition u ia toiable ia atkailue 
tyra and liaw water i thia mloarleoa eonipaand it tanned indigngnie. The opinhm 
of Liebig open the coaaiituiinn of thia aabotance it, that indigo oontaina a axil r^u-^ 
which be Irrma .dopla. conpuoed of C'*ii‘N. Ua conaiilem ihu indigugeno or whits 
indigo ia the IpdrsW prvtoxjdo of thia mdical, and that blue indigo b the {lenixldf, 
represented Ihna — 

' c n V o vitut. 

Mt radical, aayle - - -I# #100 ^ 

lodigngene - - • -14 5111 

Bloc iMigu - - - -IfiSlSO 


Adeantoge b taken of thb prope’ i t y of indigo, of parting with ita oxygen and herom- 
hig auluble, to apple it to dyeing, and it b tflected by the Mbiwing neanii, when liir 
tbe p ur p i iae of oy^ng eegetabie itiUf, at canon • and fkom tbe etrenuMUnee of tbewi 
(^eraiiooa being done cold, the ntetbod b tenord the cold ent, whieh b nude up oa 
bilknrti—^Tbe lodigo b reduced to an nnpalpnbie pulp, by being gnmnd in water to Ibe 
conuataaer of thick cream. Tkbb pot into a auiubte learl iUtad with water, along 
whh a quantity of copperai, and newly ilakcd liinr. and tbe whole well mixed by 
atirring. After a than thne t^ indigo m dcoxidiard and irnderad aolable by a por¬ 
tion of the liBM which b added in exeaa, the icactioB bring rcprcaiaited that j— 


I, [mrigo, eom p oar d of 


It. Cuppema • 


a. time - 


f ladiengene. . . . 



Dyeing Solntion. 
Fetux^dc of Iftin. 


Solpbtte of Idme. 
Sniphale of Lime 


Tbe peroxide of iron ond wilnhate of linm ore praripitated to tbr bottom, and tbo indi- 
gngrne tadlhnc form o aalatisa ofxfirBW colour, with dark ecina ikmogb it. 

The tmerxlfan of dyeing by tbb aolnthm b aimpiy inuneraiua, technically, d^ppiop 
The aloB by iaimaraon iinbifibt the antulion, and when taken out and exposed to 
the W, the indigogene opon and within tbo ftbro rapidly tokeo uxygt n frowi the otatu- 
opbrrr. and breoai ro Mtgo bine, ibua'' Innniag a pmnaaaid dye, wltboaX any 
nceeaaary attractiaa beiwoen tbe indigo and tbe otaiL 
Tbe indigo rat for wool and oUk b made up whh iadigo pulp, potaab. madder, and 
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\raB. In tkii rab^r cxtncU of nuuUer un] bru perform Uu lUaxUitlag fuartloo* 
of the eopiMTM in U»« told rot. by aBil«r|niia« • •peeieo of firrmcnuiioo. 

^nalrl and wood, tUbcr alooc or oitb tiw addition of a IHila iadi^ ia aiao at^ for 
the dyting of wool and ailk Muir, lha dtoaidation being alTtctel bj lb* addition of 
bnui, madder and weld. In dyeing with ibtM trala, Iba l^aor la made wann,Bnd they 
rannir* rontb aUU and exprritnee to rnanan, in caiiat<|Bence of thtir toaapteuly, 
bring alwaya linbU to go oat of conditiaa. aa iba dyatng goaa on, by ibe extraction of 
the indigogtoe and the mndifleatloo of the fcrmnilable matter em^ytd to dwx^ 
the Indigo In aopply that Joan. The alltaBiia aolTcnt alao nndergtjea ebnti|i!, ao th^ 

niBtCbt i O fcc — iy indigo nnd nUulit Um pcincipnl attratmn oi the 

dyer la the maintaining Uie proper rt i ati nn nf tfaeaa matten^ aa loo much or loo Ultir 

of ehbnr ia bdnriont. ...it i _ 

^ulpbola of indigo forma an inlanae Noe anlotua. noaSeeled alas by nwrttoti. 
Vegruble MuJIa dipped in thin retain no dye, for the arnabiag olf ibe acid m «»'lrT Jo 
IHwrTr the fitoe remoeea the rolonrs but animal fibre, aneb aa woolWn and a.^ 
bteomea dyed i a portion of the blue remaina upon llie •luff aftar iff the arid, 

being retained by capilfory attraction. Thia dye U termed Saaoo blue, bat it baa ^ 
UliUTof the permanence of indigo or oal Umt, ai^gh U ■ aiao a aohauuiiTe 
Another Iruiy MtbMantire coiner ia that dyed by canbam« ^ 

fiaation of ibU dye op>» tha alnff dtffcra from any of thoae referretltm Ub* indigi^ 
it baa no afllnity to May bane oraobattoea capable of fonwag a tnordam^ it t^tor em 
U an ailtali, hot ia ibU dimoi.ed aUla it doea not form a dye^ Tha 
proeaediBgiB dyeing nkb canhamaa U Brat to extract the dye fna^ 
la^JbSrR ia Itol^byaodn or potaab, -hJch ia atomartt nentnOtaed ^ an «id 

nrerlooalDdydnc.vb^ remiera toaoloor iarndnUe, birt la aofiD^Malerfdiri^ 

{hit nTpttciS^on enn be aaon to aom* time and the onlf immer^ i n tto to***" 
Uta eoioor wuJtin itt fibre, lla ligbtneaa aaaiating thia acltni^ aa to p^pit^ *iH 
^SinTiLZ^ in nate^ to dart befine h ^ tnlnide. V^.l. fibm take, op 
Z ^.T^y - ItoU hi rhetor by Wl 
mecbuiral capillary ainnctioa of to fibre la not ao a»ly detmounei 
tiuffaaaoendad TenwJ filled with water, hanng In h loroe inaolnhW tarfbammn, 
all totS^g particle. wtU flow to and combine with to ^ 
diatance. giruig n^woof of the eaiateneo of aonae fc™ ISTmCL-, of 

«ach ton m tUe eariooa conditiooa and pttndpto Ineolved in to ptwemm of 

**n£ing fi*o^^iooa”5"d^g Ihw are eertain elremaatMcea whic h bare Il nW 

att^'w^tn^r to toiu4|. Ld .1^ 

with many of to cedoaimg anhalaneaaw beat not ^y far^ ***.** — 

to wTZ ofthedyM 

of wooda are aiwaye made by hotw atg. •,* *?2h*!a*catr»rt»d by boiiiag 

irnmiraed in to ltt,nnr while Cot m.5 a^cJ to -uft 

tannin of to dy. andetgoe. aom. wmirkable relfowat by 

Safflower dyca are kept cold, ao m tm *!J**f** \ tmrk; malead «f n 

applymg k^ W to Um a «»uto altoud k- 

htaan ^rlUnr an tmher yillov wlu * Bfr •*•*4 

or more by to temparalurt at wfo^ «,ff hatng drwd finm a aulotion 

npon to atnir by k^ »n^»» 5 to ^ by batag rtdaliliaed. and tore 

of tuia nil at a high icmpiralur* Iij» aj— tba d»a. Them remarha 

remain, npon to’fibre mt i»Md»«* » Moum, ami In 

mpacting tba methoda apply bant. Aldmugb word 

maSy et^ .1 m> to'mlk. hot W »lw.:|™ ^ 

Bccma to >i»e a muck pfreatcr •*^*‘“* vooM not ba alfreted; hot 

l-com. Mrongly d,«l St . «»“ r^ma-n- U- 

apply beta and to wool will ha deeply dyed, and tba dye morn mmw yr. 

the emtna. a be carefalh MmHid by «*»• 

Tba permanence «f colowra u —j— arcomamaeaa that 
pn.Ctie.1 dyer. n. to colour muM ^ V wnnl 

a. ^ 
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Woe M ■ permooeal eWoor W not » fiut coUmr. n iny ollmUno Vuttn will deim>, 
it. or n common Mock to pcmaocm, nllhoufth my ncid matU'ir wUI de«Toy u « 
while Torher rod to • fim eoloor nnd not olTcetcd by riihrr oci4 or ■Ifcaiinr mntir''*. 

A (V« of thr rircoButnncri affretinff coloon in ih» ptoemM* they »rr Mldcctcd •" 
be rrfrrrrd to in tbl« |4iir«. If. for iMUnee. .the air in dryipf the dyrd aiuff m a 
hot chamber b» motot. Owr* to « gnm* lendeoer to the cokmr bring onpairvd in 
tbiM eircnnwtaacei. For example, a red colour dyrd with Hfilowrr will pam i nto 
brown, a Pmaaian Woe will pam into a gmy Urender. chttmte yrllowi take an unbw 
tint. Moatly all eoloon are aOoetnl lem or more he hems auhjrctad to atrong bnU 
MOd Bwimirr f #ten wmii* of tboM> cidnon teroied AmI ont mffectrd iuuW% wch 
rinratnataneet. A dry heat haa Imie or no rffk<t npiia any colour, ai^ a few oolonn 
arc made brighter in their tint by each a beat, aa chHjmo grange, indigo Une. on 
Oottoti, An. ** i 

Some of tbear effecta of beat and moiatnre difller witir differew atalft lhaa lodign 
bine apoo ootton Ignnt an mneh BO«trd aa indigo bine npfoi lilk. while aaffiowi-r rrt 
npon emlon will bd completely deaimyed befora the aame cnionr upon ailk will he 
pcreeptihly affreted. The aame ndooring matter fixed ^ different mordanu n|mn 
the aame 0aff to abo differently affectad nnder iheae eooditions. 

Light to another agent efferting a great inHtmoe npoo the prrmanenee of mdoara, 
wbieh abooU be alao oonaiderad by the dyer. Ileda dyed by a Bnxil wood naii a 
tin maedant, expoaed to the light, beeiNttc brown | Pmaaian blue takea a purple umi 
yellow becomea hrowntoh t aalBoWki- red. yellowiah. and thaw changta are fiwiUttIrd 
by the fifetettct of mointarp ; neb M cxpoiititf them to stmag light wbiW drying fmoi 
tlM dy« hath, chbrf oot or withm dot*n. TIm? dlrrct f»y« of ib« ton destroy &U 
dyrd coltmrt i rm Torbey red ylrM« before that ageny* ... 

/liMhag wat fomirrly preicfibm in Prance at a trtt of fxA dyrt.^ It rootutcd m 
^tiag a eaaiple «f titt dy»Hi goutU m bmling water, holdmg in i^ttttoo a detrrtmiuU; 
Ijfibuiiy «*f aim. tartar, nap. and Tioegar. me, Ihxfty Imjnwed that barhamot uwC 
Hr emiikiervd that tai^yed doth cooid be rec^^gnited by rrai«th»g an vapniarff of 
twtlrv bonrt to the nuuhine of tammer. and to the midnight dewti or of •iateeii dn} I 
in winter. 

Ta trying the Hahilily nTdyet. we mar oINr the Ibnoeing mlext — 

That rerry Muff AouM be eipowd to the lifht and utr t If it be intended to be 
worn aheoed, k abonld be expoaed Wao to the wind uid min i that cwpett tnarcoeer 
aboeld tifi aalticctad to frirtiiia mad pnlling. to proee their IcnMity t and that clothe 
to be wmhrd thoold beexnoaad to the aetma of hot water and lon^ Howreen inch 
teata are not at all appticaWe to mnai of the eoloon dyad npoo entton Mofif. Not 
many of them ran .taut the action of hot water and aoap. or erca inch aeida aa tlm 
jniee ef fhiils. Indign bine, ona of the moat pinnaact.t dyea on eottua, yicidi ita 
i ntenaity tn rrrry operalioo of waahiag, eraa in pure water. 

DrlaTal'i obaereatiaoi on the nature of dyet umy be thna tnmmrd op. In traa- 
■ftotrpt colonrrd anbatanera, the cnlonring lahataoee dec am reflert any hghi t ami 
whoa, by intercepting the light which waa traaamitimL It to hindered from panting 
through aalwlancca. they do not rnry flrnm their tbrmcr colintr to any other colour, 
hot become entirely black; tad be Uiitaoera n eonaiderabl. iramher of eolooreil 
lifinon, none of them mdoed with rrfiectiTa powera, which, when leen by iranamiiud 
light, appeared arerrally in tbeir tine enlonn; hot nil of them, when Men by incident 
light, appeared Mack t which to alan the eaae nf black cberrica, hiack cnrranla, tdaek 
brrnea, Ac., tke jnicn of wbirb appeared red when apread on a white gnmnd, or 
otberwile riewed by tmnwiitlcd haalend of incident light; and he ouorludre, that 
Mrachtd Unco, Ac. ** when dyed wuh rrgrtabte eolonri, do not differ in their 
manner ef acting oo the mya of light, ftoim natural aegetable bodtoai both yielding 
Ibetr cidoan by trunamitting, tbrangh the iranapairnt colonncd matttr; the light which 
to reflected ftoin the white ground t' it being ippnmrt, from diffrrral exnenqtenu, 
"that no refiectiag power rmidra in any of ihetr compoocnti, cxerpi in ibrir while 
matter ooly,” and that “ traaaparmi cahmred •uhctauem, pfaiocd in aitaatinra by which 
tmaamiaaim of light thrtMgii them to iutcRcplad, exhihil no cohrar, hut beemuc 
eotirrliMdack.*' 

The" an of dyeing, ihciyforr (according to Mr. IWIaral), ■eotiaicta Mtaeipally in 
fo . er in g whke mbatancea. frmn which li|^bt to alraogly rcfiectad, with tnitaparanl 
euloared media, which, according to ibnr acTrnl coloaTa, tranaotii imire or lew 
coiHiiaaly the rata rrih^ml ^m the ohite," ainec “ the tranapafvnt mntia them* 
acipcf reflect do light ; ud k la aridrut that if they yicldad their ookmra by rrficel* 
ing iiMInd of tranamitting the nya, the wbilaaana or eolnor of tho groand on 
which (hey are ap];*tod woold not in any wiie alter or a&ct the eohian which tbiy 
exhibit'' 

But when any opnqoe biato to uitcr p »aM d ,>thf rrfiectioa to dirabtlcaa made by k. 
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\.lher thM br iubtlMce rf the dy*a wool •Uh, kc^ wad inor« t^Ulljr wan 

torh hMU coiuott orihe »hil* »«rth of ilam, or the white oiidr of ^ 

tl^ir itroog rdJecUT. powert. fiwrtly eagmeBl '‘••t Im»w «>r 

warro.er. •«ih, opaque cohwrinif u-Ueni, paitHmMj the actoii*. i;^ 

iun» of irim, ueed to lUm linen, cotton. *.e, which mnrt ntrcwnnlj thra^eei 

iwflrel iowewl of tranwiiitiog the liflbt by whkth thelt “k* 

The eotnpooiid or mined colour* niw wieh » rwnll f^m *>'^"*"‘““**“* ' JJ 

diffcrrmly colonn-d dye rtuBi. or from dycingBuff* with on* 
nniiUirr. ' The e mpta colour* of the dyrr nr* red. > 
when, *kilfaUy Wended, bo^mn iwodiier **^I7 

fown mdonr might be whlrd to the nborr. »* it M directly obOuned from n ffn*t nuiny 

TfgntB with yellow, pndhee* nnngsi • colonr, which npwi wool I* gieen monlly 
with tb. To IhU Wmde mnv bo ryfcrnW flnm. ~t«ar. pome- 

enp^hin. (unwri. jooqail, ««w^ cham^^ 

pmllmordor*. cinitniiK.^ pOd. fco. “Xw Kn’mtktiM 

■re t^nerd by Mitatitnting wWnut pmil* or •onmeh for bnght j eUow. If ■ litw WM 
bTJi^ToS^. im -Ut 5 k ohuiia The only dir«t o«cg. d,« me wuHWto. 

■od ,nbchro«M* of lend. See Si« mid Woot. . ... . 

■nbchnnmite. which i« deep ornupn. seek nutlow. nweb* • 

8- Red with bine produce* purple, twIA hUe. pigeon • neck, mniiow, piwcn ^ 

bloHom. him Jt rw, linl-bUwwim, »iiur«mh. . . j j,, orednee nny of 

•nin. . bln. d,^ 

riicM tinu by vwying the^ptb trf to ~ » .InmlnoM or tin 

mnnijint prodaw tbr ike. Them linw »r» produced fcy 

X R«l withbUek, k"* TT li^ud^n footer h • 

mirkiu. procrtm^ To dr. n d«p to * rWi 

black by Bimncb mid niilplule of Ron, gi w.lUiw nrodnec ■ pnrtJe by 

yellow by “'J • ?lnuilwa.Z^tb. 

pmilng It lliruugh lol^^ > whtTmuw i* rwinirwd, the red » m«U 

lOfpeood more of ihe rto elcuwu liiit* are nrwloor^ Browo, 

to prcTnir*™! *0 by • prodneed dlnwl by mmmi of cirttrhm, 

mpeclally upon cotton fibr^ * . i/^Jhicb to gummy principle by brwn 

Steep the *106 in e hot *otatimi U ihrawgh a loleiion of Wbro- 

dc.to.ed by to mJdithm of ■ -R "f «Wr 1 

mate of prtaah at bnilio g henh ***' ° * of aliadn t *»>» “ »»** *bg»T 

4 Yrlln* with grtwbtorwn.orledm. green,pnnut giten, 

gmn, gram green. *1™# grem, lauro gio, 

cabbage green, apple green, dock gr^ by dyying a bine orer • yellow <w 

r.rcen u cwctitiuiy • h dyUdntfnnd then to ydhiw,^ 

»yeUo«oTrr oWur. eomty thiTarioo* tinttuf |f«<« prwlue^ 

RccordiBg to tJw drplh of j-* ma* be prod»c«i nmmltwirou^y^ 

Wrtli .tih and wool, ooe kind of ^{bi working to prerne^y 
putting Hilphale of indiga “R® nitaa un ar*enileof copper (Sebe^* 

ItopaSidiV mordnnlrd •«* 

grruo) may be produced by working _, orenTiar tint «f grre*- . 

•nda. and then mwlpbate of copper, wbm aodfcer, produce uu Indedniie 

4. Migture* of coUmru, three »od ^ grmrui^ g^ M 

direr^tr of tint*: ihn*. red. yellow, .iriw. lr*t the Indigo yul i^ouM be 

in wbirh the bine djw ought ulway* to rdhalioe nctloo of to vat. 

ioilcl by ^ther colonr*. er to to d»d-lcaf tint, m «d 

III, yello.. mm grey (wblch i. a ^^^nd grey l^rarui ruriety nf^ | 
a* dark onngg, utiull ftd'.ur. kc. Red, other eoloon too nameroua t» 

■a lra.1 grry, ahu. grey, wood-ptgeun grey, ano ^ 

■pacify. Siee Baown Utr. , eobrnr*. to iliidy to depth «f to 

Uare mmt be taken, bowerer, in g,, • .latmgrey. and to 

tint rmpurrd 1 n*. tor , litol^the (^y. we wonW pmdner. lm«^ 

Jret by dyeing n Wnc. ibea a red. i_*njrrtncBl^CrrTcd Us eppliei ealj » *• 

nfailalr guay.a purpleorpiacb. Uai 
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rlnamti of ihs coloon that enter into the comimltiaa of the nrioji tbti, wo that n 
alitia fray in a blue vith a amaU portkm of ml, and a atill amancr portioo of the Mark 
eWinrat,'lfaat pmdunsa ihe,|tray tint. Thu, dye ihc atnlT firat a iicp iky blue by t'> 
Tat. then by fwmmf throujth a aolotlna of niinach, with a (mail <|iuuiilly of lofitinod. 
Rraiil wood, eoppema, and alum, fmr will he tnnduccd. Tfae Bnuil wood girn the 
red lint. Mraaeh and eopperai the buck tint, the logwood aaiiaiing in thia. and with the 
aid of the alnm throwing in the puce or dove neck hne i and thnt by the rariaiion of 
thcae huea by auch arrangenteoU, any of the grey tint! can be produced. See Cauco 
J^aiwTinn. 

UYEK'S ALKANET. .fUnaao limriun*. See Auamr. » 

IlYF.R'S .MAItnER, Rmhia Oectunmi. See AUnnaa. 

DYER'S OAK. Qumiu iw/rrtBria. See Oaixa and Oa>. 

DYER'S ORCIIKI.r.A WEED. RmtUa Imcturim. .See Aanm., OncHaxui. 

DY'KR'S SAFFLOWER, or Uiutarl ntboa. The Carliummt Hwetarim. The 
llawen an of a deep orange cohrar. bat they are naeil for dyeing variona ahadea of 
red. The flowera of the eanluimoa are employed in S|>ajn lor colouring dlahea and 
eoafectbuury. See SarrtoarEa. 

DYER'S WOODKOOF. AwjHrwlit fiWtarto. The ronta of thia plant arc oaed in 
iniue porta of Europe, particularly Bklnutia, Inateoil of madder, for dyeing wool and 
cloth of a rvddiah eolJar \ but in bulk, the crop obtained ia inferior to that of the 
madder. — Lnetm. 


E. 


E ARTTIS. (Trrrca, Fr.t J^nhn, Orfni.) It luw been demmiitratcd that the aoh> 
ftancea called ^rtbi, and wlilcli. prior to the «lectm.che«ilctil career of Davy, were 
deemed to be elemiulary budiei, are alt compounda of certain nK-tallic baara and 
oavgen. FtTc of the eanht, wlirn parr, poaa e ta decided alkaline pmprriiea, being 
mem! or leai aoloble in water, having (at ieaat three of them) an arm alkaline taale, 
changing the purple infoalon of red cabbage to green, moat midlly aatnrating the 
aclda, and alTurdiog tberrhy nratiw-taline eryaiala) thcae are barpta, Mtnmtat, lim* 
(culrw), ^yK Ma, and lithia. Theearlhi proper are alumhui, yfariaa. pUna, zirttmia, 
and aloriaaj throe do ant ehang* the rMutirof infoakm of cahhage or tinctuni of 
htmai, do not readily nmlraliae aridity, and are ijiute tnaolablc In water. 

EARTHY EtiHALT. See Wan. A raanganeae ore, in whioh the oxide of cobalt 
aomatiaiet amoonti to thirty-three per cent. — Ihtmt. 

EARTHY MANfiANESE See Wan and Manoancta. 

EA.ST INDIA BLACK Wool). The Sit SU of the nativea of India. The Oo/- 
imia latjfijia. It » a wood of a grceniih black coloor, with light enltmrcd tcUil Ii 
UK< w a, lor poliah. and a vrrv heavy. 

EAII DE COLOGNE 8^ I’aarcwuT. 

EAU DE LUCE See PaaroMKaT. 

EBONY'. Of thia black wood three kiada on irajmrlcd:— 

The Jfaantiaa Eiawy, which ia the bUckeat and finrat grain. 

The ImJmm Eiumw, which ia not of ■> entid a eultrar. 

The A/'newa Ebmp, which ia poroaa and bad ia point of eidoar. 

The ebony of the Manrilioa ia vialded fay the Dm^prm A'Acawa. Colonel Lloyd 
aaya, thia ebony when fini cat ia benatifuUy mmukI, but that it apQta like all other 
woodi IVom negIcetM rxpoaara to the oan. The workmen wbo aac It immera* it in 
water aa aoon aa it ia frlM for from aic to eighteen aiootha i it la then taken oat, and 
the two rode are accurrd from apiitting hr iron rii« and wedgua. Cohmal Lloyd 
conviden that next to the YUaritini. the ebony of htidagaacar k the bent, and wezt 
that of IVykuL 

The Alauritina ebo^ b imported io roaod atieki like MaSiiU pnin, about fourteen 
ipchea in diainrtrr. 'Tbe Eaat IniUan variety eomea to aa in htaw aa large aa twenlT- 
rigfai iualMw diataeu-r. and alio in pUnka. ‘hie Cape of Good ilope ebony urrivet in 
England in biileia, and b called billet wood, about fiwm threw to tlx feet lou, and two 
lu four inehea thick. 

Tlie uaea of ebony are well known. 

H'Aiir K&iiitp cornea IVotn tlpt bio of Prance, and b much like box wood. Sec 
Caxsa Ebobt. 

EHULLtriON. (Eag, and Fr.t ^acAea. Germ.) Wlieatbe botloniof 

an open vami'l ewntxi^ng water b expoerd lo heat, the loweal atratum of foaid imme- 
diatrly expanda. hecoowa thuefoiw ip^iically lightee, and riaca through tbc colder, 
and heavier poniclea. The brat b io Uik way diffliacd ihraagh tlw whob luinid 
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u. not by «niip!> com»iiBi<M»ion <d that poww fam pwikW to pattkU M In tiJbU. 
tbr evmlmiMH uf c»Joiic,-bol by a muwlalion of lb# froa 

t»M- botbim to tb« top, nod the top to ih«botl<», la iv«(olar •amaiton. Tki» ■ 
miaati.-d ilw canyi^ power* of fluid*, boing coounon to biab-liiiuid mod piaat* bodiea 
Tbc»« Inlemal rooTemeirti may be nmderrd rtry con^ewoo* and m^cti^ by 
muMiliiut a ntlk powdered amber with water, eonOuned ta a taU giaa cyliod^. ttaoU- 
ia^pon a taod-haih. Thai ihi* amletwlar ttmnaUlloa « locjmiotoao la aW tJi. 

mod* ie which fluid* art healed, may be damooKratod by placing the middle of a 
prrUy long glam lobe, marly Blled with wiler, obliqnely oeer m ar,^ fli^. 1 ha 
llp^ hal'Jf the Uqoid wUl .oon boiU hot the po^ ^ the 
coX*o that a lamp of ice may mnam bt a conaidcnbl* time at tb* botlom. » hea 
the beat la rapidly applied, the liquid U thrown into amtatum. In eotuoini^ of 
elaitic eaDonr bebui taideuly gencraled at tha holtoin of the eeeKl, and being an 

Theee idlereale e*p*i»oo. and eontiactUio. of troliim* mot* man^ u ^ 

iHloid become* hotter, and coimital* -airniri.^ Ij^Sue wUh 

piwlude of cballitton. Th# whole mat* being now beat^ to •,I*** •*“ 

ir,SSi«»at ehutbity. bcm-ne. tarbjdeot -- 

ire. and emitting mo« or ^ eopl^ »olu^ of ra ^, 1 * * 1 ^ to ^ 
Tb® fonber rlffrulitto of t^ntpenturVa ^ UfloeBCc rf cmlorkp haem^ tnqiOMw 
in iK— eirctWMtaarm with atmoal all Ikpudi. becaas* ^ ‘f 

them aa mocb brat in a Utml i»ato a* they are ca|»blo of reoetrmg fw tlia 

T^^pemlur. ifdi^fed. 

bceotne* lower, the following table Ohutratea thk. 

far** hiclwiot 

laaa. m-’or* 

. m« 17-87 I**'®* 

. SI 70 l<rT 4 »w»* 

- S 4 M * 3*51 IM‘« 

- SUM »>M 

. uaa M-sa float 

- IIM t*t« floflf 

. M» *:r 3 flflflt* 

- U< flfltl fliot 

. 17 - nM fliotfl 

. 71 fltIM »lf 4 » 


Farm of AnliiaDa 
Quito 
^xieo 
SL Gotbard 
Brians - 
Munto Dore 
Madrid • 
Motcow 
Lyon* 

Pari* 


,Vidtol 


leoca. when the, •» “ ^ r-ck po- 

thm the, tbrretoi* boU •» * 'ifS * S;. tISr F^ia^pk if l.^.tor abot to 
bably owing to the greater HUh rf ^ haolable powdw be 

boU in a glaaa naura*a. Inm *>'"lkK^firr -^^ aa will lowieliiae* throw 
thrown, .ST. briH .ink^ F- 

the water out of the reaiel i the aealr. of the aM*t 

The foUnwlM table eahihil* the boding beat, by Fabrtniiml »■»». 

{mponant liqaida i — 

. , ... Graham 

F'leWf • • • • * 

Lther, epeeifle gtavU, ©•7!M5 at 4F* 

CarhuTt of (nlfiliiir - " ' 

do. ‘ ■ 


Alcoholotp. gray. Otlfl - • * 

Nitric aeii dm 1S4»- 

do. d<x I'dfl • * ” 

M'ater - - - - - * 

Sunraled »olBtian of Glanber »alt - 
do. do. Aettale of lead 

do da Sea ealt - - 

do da Mariate of ume 

da do Bo. 


Graham * 


Fre - 
Ibdtaa 
Graham - 

^iot - 
da * 
do. - 
Ufw • 
do. - * 


M* 

im 

Hit 

us 

17 »t 

flio 

fli* 

flifl 

* 13 J 

Xl}| 

*fl*i 

US 

sau 
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Saturated tolntinn of msriau of time, SS'S 4-WBlnr, 64*6 Ure 


• 

ra" 

Ammontm « 




Urahara 


- 

140 

CryataUiacd ehtoride of ulciom • 


• 

da • 



aof. 

.Satimted oolatioo of amriau of Urns, 40'S 

-t-waUTpSihS Ure 



340 

Muriatic acid, tp. grav. l-0(«4 


• 

Dalton • 



333 

da. 

do. I‘U7 • 


• 

da 



*12 

Kitric acid. 

do. 1'4*0 - 


• 

da • 



34* 

do. 

do. 1-SU 



da 



334 

ReetiBcd petrolrum .... 



L’re - 



30« 

(Id of tnrpenune .... 



da 



;ii« 

Sulphuric acid. ip. grav. l‘P4a • 


• 

Doitoo • 



coo 

dOa 

du. t'BlO • 


- 

da 



473 

da 

do, l-TltO - 



da 



435 

da 

dok WOO - 


• 

da 



374 

da 

da l-OSO . 


• 

da 



350 

da 

do. fsto . 


w 

da « 



390 

da 

da 1-4119 - 


• 

da • 



3S0 

do. 

da I -SOO . 


• 

da ♦ 



241) 

Pboaphonu 




da 



554 

Kulpbur • 




da 



570 

Uiutml oil 




da 



440 

Whole oU . 

• m w. • • 


w 

flrahara 



4.10 

ilerrury . 




Itutong 



6di 

da 

m . • • . 


• 

Crighton 



•on 

flalaratcdtolntiaoofaerUtetada,eootaiamgU percral.UrUBtha 



f54 

da 

Mitnie of aria. 

cu 


da 



Sen 

do. 

Rochelle lalt. 

M 


do. 



840 

da 

Xitre. 

74 


do. 



258 

da 

Moriate of ammonia. 

so 


da 



238 

da 

Tartrate of pntaah. 



da 



234 

da 

Murutle of auda. 

an 


do. 



234 

da 

SlUplute of BupiBilig 

57-5 


da 



322 

da 

Borax. 

S3 s 


da 



232 

da 

i'hat]Aale of anda. 

7 


da 



233 

da 

Cnrhaonle of uda. 

7 


da 



320 

da 

Alom, 

53 


da 



no 

da 

C'bbwBte of pucaab. 

40 


da 



BIB 

da 

Salpliatc of copper. 

45 


da 



SIB 


EHrLLmoN AI.COII01.METICB. That ibe hoiUo); tnapmtorr of wstrr i< 
locrraard hf huUin^ D^atn>'«Uin« aod tirfbnriwi i< in soitiikm kai bMi long 

knpwn. »n4 hni hera tiiefubje^ of monjr rKpafimniti, ttuwlr partly vritb ibe rirw of 
aartfrtninlng Drum that lempvniturv tke Mt»p4irtioti of ibp mb or Mgar. amt fanly vblt 
thr rirv of obtainina a prartlral Ib|aui Mtn. Rot it arrma to hava btvn rtarrvirtl for 
t^ Abbe UroManl-Vidal. of Tookm, to bara ditcorercd ibat lb« boiling trnip<ntar« 
of ilcoboUe Ui|uiin b, fat moM emn, jnuportiunal In the qnantltT of aleobol, inripec- 
lleely of (he qnantity of nmtro-mline or mreharior mailer dkaolTed in them. When, 
boneTer, auen a qnanti^ of drr earbonate of {lotjah. or aojtar, la added to a aplritnona 
iKjnor aa to abatract or «a in the aoUd atate a portioa of the water nraaml. then ibe 
boding tioniurraiuf e of that miature wRI ba lowered in fnvportion to the eonoentralion 
of tbe aleohoU Inalead of being raised^ aa wimld be the caaa with water ao niiaed* 
Bat, generally •peaking, h may be oaainned aa a fhrt. that the boikng point of aa 
alrohoUe liquor ia not abeted by a moderate addition of aalinr, nccbatlne, or exirac* 
tire nutter. C>o this prineipW. M. BroMard-Vidnl eaoatruclad Uw iutmment rrpia- 
leoled ia fy. »S-I. for determtning by that tempeiature tbe proportion rf nlmihol 
present. Ilia chief oi^jtet was to funbh the trrtinia b «ida of France with a oieana 
of Cftimaung direetly the proportbio of aicoboi in wines, so aa to detect the too 
cwmauio practice of inirodacing brandy into their ettiea and Inwne andcr tbe —-v of 
wioe. aa#1brT«by m a iai i tling a ftaud upon the ertrw ( as the duty on epiri^ b much 
higher than on winra. 

The above iattranmt eonanti of a fpIth-Ump, aamnoantrd by a tnuU boiler. Into 
which a Urge mlindrie giaaa halh ia plnagad, having an upright stem of aoch calibre 
that tbe quicluilvrr eoatained Wuy, by na npauKin and ascent when heated. mi«e 
before It a little glaia dost in the atem. whiah it oonneetsd bv a Ihrtad with a limilar 
f lau Wad. that hann in tbe air. The tiftead paiare nmmi a pulley, whlfh laming 
with the motion nf th7 heada caaea lha iodoa to nnre along tlw graduated eirralar 
acale. I'hc nuiaben on Ihit aula repreaeal per cenliget of ab^ntc akabal, to that’ 
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Vir nninbCT oproiHe «* which th* lad« itoiw, wHm lh> Iw^ in the rjlimlrr direr 

the hmin hoili WUt, denote* the |»T e*Dl*iir of Mcobia m it 

^llr. Urn introduced noothet for« of iniirument iff. t84V It » «lni* dMcnbed liy 
the inrentor:— 




cold ^.bSd '^"‘^"tUr'S 

urumrot U>t uienroria* ih* h«sht <rf ■ ^ ninrtied r f« 

..mmit TUr botl.« of th. ^ lTM*T»p««d* 

,.r*.f on the left dde. and IW (rf prt^ tplnO ^ 

to 17« f. Fahr. Tcry w»Hy. or the hoatnn (Kunt of alcohol of irtW |l™ ^ 

Tlic follow m* uU^ givrt Uw boilin* iKiiirt»caiTt*poad^ to Uk 

^ _I— r^kr. •fi»TW fiw»"7 


TrtD|» Falir. 
I78*« 
I7M5 

Iftl-O 
1^.14 


«|OTMe |R*lir' 

««soo P, 

0-9431 

tmxo 
trOSIf 
09MI 


10 O P. 
*0 „ 

90 „ 

4(1 


Tt*». r»lir. 
IPSd 
IM-O 
191-9 
l!)d-4 
»«3-0 


r»»a» 

OdKiCS BO V. P. 

(rtm no , 

O-tTBfi 70 . 

0 - 99 B 0 90 n 

0 993 *0 « 

The aboe* Ubit la »h« mean “jj*?* bUSbo/pSiM'^n^ 1 «i^t?wuh ct* 
•trongrr.than 0 dt, nr the exci** prn^ M^JSkiblc in practietw la Ihrt. 
prtidreuSee mcreoae of Mrengt^n ^J^JLhin* in aoan^ «» p«Xa “«>** *»■*< 
eeen for preKif ipinti. or •P'"“ **^"*I? 2 "* ,kfi, ova balk^ water, brfcca 

WA^rtsininff tlitir ■tfroRth ii>d Uirt Ivwt bt l«if eo#itiWi»«l* 

and thereby to Wad into error b in .& rml* boiler a 

be, lb a (TTcat tneatar* aitoidrd bj ,h;cii ka* the enrieam •*<* 

uaipoonfiil {ihirty-Sra ^T*") boWn* pdat .< th* tpiril. 

of armimp th. mnoory in th. ihcna.unrfer at tlw inw I- 






















71 


EBULLITION ALCOIIOLMETER. 


wine, or beer, to caabla > correct rrmdiof to be had. The ■B*U meunre aurked ar 
bold* tha nr<|ai>il« qaaotity of aait. 

The tbernumetcr ii it fint adjislrd to an atmociiheric pmmre of tS'S loeW. 
VThm that pnnuarv b bifher or loser, both water and alcohol boil at a aataeshat 
higher or lower tnnpetmiure. In order to correct the error whiob would benoe 
ariie in the iafUeatiooa of thii tnitmnumi nnder ddforait itatM at tbe weather, 
a baromctHcal rqoailoa la attacbed. b; mcau of the tubaidiarjr aeala a. to the ther- 
nnuueter D. 

BaTing Mated the priociplga and tbe eonatruetion ci tbe eboUition of the alcohol- 
meter. I aball now dwribe the mode of ita applicati o o. e> 

Firit.—Light tbe apirit bmp A. 

8eoao<L—tTharge tbe butting rcaad a, with tbe liqnid to be teated (to within an 
laeh of tbe top), iatrodaebia at the •ante Ume a paper of the powder; tbm place the 
Tciael a (tbe diunper plate being wbbdrawn) oo to the lamp a. 

Third. — Fia tbe ibertnomHer n on lha atem attached to a, with ita bnlb inuaeraed 
in the liqnid. The pmrrm wUl then be in operation. 

The barometrical acale mdicated no tha ihrrmonutar ia oppoaita tbe mean hailing 
point of water. Prior to comnumcing opvrationa for tbe ilajr. charge .tbe bcdlrr a 
with water ooljr, and fix the inatmment aa dineted t when tbe water tmila frrvlj. the 
rorreorjr will hreome atatiooary in the item of the thcmimneter. opraite to the tme 
baraaetrical indication at tha time. Sioutd the merenry lUuid at the line 39‘5 thta 
will be the height uf the barumeter, and no correction will be reqaired t hot ohenbl 
k Bhmd St any other line, abore or below, then tbo Tarioaa boiling points will faenr 
rc fi t fcut ' c to that boiling point. 

In teaiing opiritonoa or fermented liqoorf of any hind, when the menmry begina 
to rioe mrt of tbe bnlb of the tbennomeler into tbe atem, jniah Che damper-piate half¬ 
way in ita grama to moderate tbe beat of the Same. When tbe Uqoor Imile firely 
the mercurv will become atatkmary in tbe item i ai.d oppoeite to ita iadieatiaa, op the 
kdV, tba onderpruaf pomntajpr of apirit may Ve read off at once, if tbe barameter 
ataud that day at S9’5 inebeat whils on the right band icalc. the percentage of 
pra»f apirit la ihown) beiaj^ tbe difference of the former number from 100, Tbe 
damper-plate is to be iamntialcly poabrd borne to extiagnbb tbe flame. 

The al e oholroetcr will by itaclf only indieale tbe percentin of alnobal conlaiord 
in any wine, but by tba aid of the bydrntnrter, tbe proporomsate qnaotity of loc- 
eharnm U all wines may be rmdily and eaiUy dcierminnL Tbe liydrameter will 
show tbe spocilie grarity of the n.|md upon nferenoe to table No. I. annexed. In 
mting a aam^ of wine, first take tbe ipeeiSe grarity, and aoppoae it to be 9M. 
then charge the boiler of ike alcobohniter with the wine, ta directad. and at the 
bailing point it indicates the pnaenee of alcohol at Ott-C percauL^, whooe apeeifio 
graiiiy will be found to be 979 i deduct that grarity fipmn the grarity of tbe bulk, 
or 999. and 10 win remain, which 10 digreci of grarity, npon reference to tbe wine 
table, will be finind to repreacnl ij lha. of ascelumiie or extraetira matter in entry 
100 golooa, combined with 00^ giUoot nf proof apirit. 

Sikas’a hydraineler will only ihow the an. gr. of llqnids lighter than water (or 
otxl mr wiaea in «aeral aae, tbe ^ritiea being lighter tli«n that article, will 
■nawar srery purpoie i W tbera are winea whose graritlea are brasier than water, 
such at Bioimtain, tent, rich klalagia, larbrynua Christi, dto., to embrace wbiob 
adduional weigbu to tbe hydromeicr will be minired, m for eordialiaed apiriti. &c. 
In letting a sample of rich moantain, ha ap. gr. woa fixtiut to be 1039, or 39 degrees 
hearier than wateri that wine at the tmillng point iodumicd tba alcobol 79-9 per 
cent.rw, bat pgo sp. gr. dadneted from 1039 Icarni 89 degrees of ap, gr 4 againit 99 
of tha wine tables will be fuend l-t;-} or 147^ lha. of Mceharum or axtractive 
matter, eombiaed with 17i galloaa of proof iplril to erarr 100 gallona 

Uhoold the harnmrier fur tba day show any otbar indication abort or Salow 
the atandoni of 99-3, tbe tliermoinctrr scale wilt then only show the apparent strength, 
and nfonmea mait ba had to tbe inuU iniry Indieaior. a^ it beiog the cnonlerpart 
of tha tgmnartrical acale of the ibermoraMeri tbsa, tboald the barometer 
SO. place 90 of the iadicatur agaioit tbe boiling point iif tbe tiqakl. and oppooilc the 
line of 9:ft will ba found the croc atreogth. e 

SramfU I.—Boromater at M.—tkin'iiae the mcrcary m atop at the boiliog-pomt 
79 **-, piaaa SO of the indicator against 79 oo the thermometer, a^ tbe Uoa of 99-3 
win ent <l 9 il*r-, ibe irua strength. 

feaaudr 9.—Barometer at 9).—tSuppoat the mrreary to slop at Ibe aame poial, 
79.*w-, place 99 of the iadicaior agaiiut 79 on tbs tbermuinetar, and tba line of 99-3 
will cut 74-3-**-, the yne iirvogtk * 

FiwmaHtJliiimn .—To all brewers and dralera in fonDantod Uquon, Ibis principle, 
by ita appiieatina. wiU snppiy a great dcaUeratujji. aa it will not only ihow Ibe aleubnl * 
created in the wort by ibe illennatioa, u weU u tbe original weight of tbe wnrt priur 
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No. 2. 

TABLE, •bn-infC ll»» Ita. of Supi' per Gcllon In Cotdi»li*»J Spirilt, »i4h Tit CenUgcr 
to bo **tJ**t to tbt iMlMrmtcti SUvnjftb, p«v tbo AUiubolmoter. 


OtAbIty. 

10 

15 

20 

25 

30 

35 

-tt) 

45 

50 

Diftiii'to* flif 
Oratitf. 

Uhi wrihifv 
p«t OflitMM 

4m. 
•9 16 

mm 

tm. 

”L 
m iw 

9m. 

m 

m im 

to m- 

ttm 

n 

to liO. 

II m. 

1*6 

1*6 

14 

tttgar 

pm OMm, 

^ . 

900 

hmCrnH. 

ft 

141 

9-5 

S-4 

4H 

3-0 

8-9 

71 

1*1 

SO 

^iT 

6JU 


••5 

l« 

f-5 

9-9 

4T 

3-9 

61 

6-9 

70 

60 

IhS 

923 


*• 

1-5 

94 

9T 

4*6 

5-0 

5*9 

98 

7T 

8-8 

5* 

0S6 

V39 

7-5 

1-5 

9*9 

3-9 

4-1 

4-9 

3-8 

8-9 

7-A 

8-4 

7-3 

•29 

9S9 

10- 

1-4 

9-9 

31 

40 

4*6 

5T 

6-5 

7-4 

60 

10- 

OSS 

»95, 

19-5 

t*4 

9-9 

31 

9-9 

4-7 

5-5 

8-3 

7-9 

60 

19-5 

995 

•38 

IS- 

1-4 

9-1 

SO 

9-8 

4-9 

3-4 

69 

7-0 

7*6 

13- • 

938 

»40 

I7'5 

1-9 

9 1 

9-9 

9'7 

4-3 

3-3 

60 

6*6 

7-6 

17-3 

040 

945 

tn- 

1-8 

9tl 

9-8 

a* 

4*4 

S-9 

5-9 

6*7 

7-3 

90- 

945 

945 

<9S 

1-9 

9-0 

9T 

as 

4-S 

50 

3-7 

8-5 

7-3 

99-5 

•45 

944 

95- 

1-9 

I-P 

9-d 

8-4 

4-1 

4-9 

55 

6-3 

7-0 

95- 

•48 


97-5 

1>9 

1-9 

9-5 

3 3 

4*0 

4T 

3-9 

6*1 

8-6 

97-5 

950 

•53 

90* 

l-l 

1-8 

9-4 

3-1 

9-* 

4-3 

5-1 

i-8 

8-3 

90- 

959 

0S4 

S9-9 

1*1 

IT 


S4> 

9-8 

4-3 

4-8 

5-5 

69 

89-5 

954 

PM 

ss- 

lO 

IT 

9-9 

9-9 

8-5 

4-1 

4*6 

5-9 

60 

35- 

958 

•58 

*7-3 

lO 


9-1 

9-9 

3-4 

8-« 

4-4 

S-I 

5*8 

97-5 

958 

940 

40 

•9 

1-5 

9-0 

9-7 

S-< 

9-9 

4 3 

4-9 

5-5 

40* 

960 


42'5 

•* 

1-5 

a-0 

9-6 

SI 

9-8 

4-1 

4T 

5-3 

49-5 

DoS 

9«4 

43* 

•9 

1-4 

1-9 

9-3 

80 

8-3 

40 

4-8 

5-1 

45- 

964 

«t5 

47-5 

•ff 

1*4 

1-9 

6*4 

9-9 

8-4 

99 

4*4 

1-9 

47-5 

965 

Wt 

SO- 

■8 

1-9 


9-3 

S*8 

3-9 

9-8 

40 

4’S 

50- 

967 

969 

52-5 

-7 

!*« 

IT 

8-9 

9-8 

8 1 

SO 

4*1 

4-S 

59-5 

9«9 

•70 

55- 

-7 

1-9 

!•« 

SO 

9-4 

SO 

8-4 

BO 

4-9 

55- 

970 

*79 

57-S 

•6 

l-I 

1-5 

1*9 

8-9 

9T 

3-1 

9-5 

9-9 

57-5 

972 

•73 

«>• 


lO 

1-4 

18 

91 

S*5 

9-9 

50 

3-6 

90- 

079 

PT-t 

<9-5 

•« 

1-0 

1-3 

IT 

94> 

9T 

9 7 

3-1 

3-4 

89-5 

974 

976 

&5* 

•5 

•0 

1-9 

1-3 

1-9 

9T 

9-5 

9-8 

9-1 

65- 

976 

•77 

87-5 

•5 

•• 

1-1 

1-4 

IT 

S4> 

SO 

IMS 


«TS 

977 

*79 

70- 

•4 

T 

I« 

1-3 

I-3 

1-8 

t'l 

9-4 

29 

TO- 

979 


73-5 

•4 

•7 

.9 

I-l 

l-S 

1-8 

1-9 

9-1 

9-3 

79-5 

060 


75- 

•9 

•8 

H 

1-0 

1-9 

1*4 

10 

1-8 

to 

75- 

962 

•89 

. 77-5 

•s 

•5 

T 

•9 

1-0 

i'9 

1-4 

It) 

1-8 

77-5 

981 

•M 

60 

•51 

*4 


•9 

•0 

1-0 

1-9 

IM 

1-6 

60* 

««4 

•88 

89 5 

•9 

•9 

'•5 

T 

•« 

-9 

1-0 

l-t 

1-4 

trs 

986 

*08 

ti’ 

•9 

•9 

•4 

*6 

T 

•8 

•9 

lo 

1-9 

15* 

9K4 

900 

•7-5 

•1 

•6 

•8 

•5 

■* 
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to femraUlKM. bat H trill iodlntB tb« rilao of oiatt liqnora in rditlon to tboir rgm- 
ponrat porta. It trill Ukrtrian be a roaily oiranr of Irttinc Ibe rrlatira raloe of wona 
froo lUKar compand wiUi grata, aa well M being a guM to the cooditioo of aiock 
brert a^ aba. 

To aocmain tbe atrrnjtb of malt llipann and their rrapectire taItoM,tlM In a tnimnrt 
haa brea aapplied trlth a giaia aacebarometer, tntmg-glaia, and tUde>rale. tTmnimea 
by cliarging tbe teati«g>glaan«itb the litjuid. then inaert the aaeeharomaaer. to aaeertaln 
iu preatml grarity or detukty per barrel, and at nhaterer number itflonta, that trill 
indieala the nnmber of ponoda per barrel hrarbr than voter. 

KsimfJt I.—Snppoae tbr aa^urometer to float at the figare 8. that vonld indicate 
• Ibo. per huTrl i then rnbmll the linaid tn^the bdling teat, vhli the eah m before 
directed, and aappoer ibahtraM abov (the beiwetrieal diflbretMca being aeennnlrd (or) 
that «aoUbee<|aivalattt to tVperrtnLof proof abcisol. Rebr to the ilide rub. 
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1 plM« A on the rfida njfninU »0 on tJ* npprr Ujw of «g^ 

,„JJX will be U. .hrihowin, Uut U 
VoetitBl* Out p»mrol»i;«Aif »pinit ihen. by tb« 

prr IwmI. tb. rtMll will be M Ibt, the orirnnl weipht of ibe watt «ncT i«»>b« tno 

t—The •oKharomrter m»rk» lOlbe. per berrel. nwl M ^ 

bnnrl. nod the 31H»»- *»> ^ o|)«»iu.’»l|lk». wlU 

rbeo»«t plM* SO on the oppoeil* of tbe ruU I 

be X ebowiug t^tlocVin^ it 

townida the >i In m it e bwi of *^**^~. .. . . /inmititT of emrit per eml crated 

Thii iimnunenl wUl liketw twly ^ eiiU t lbs mly 

fa. diKllUm* wort^ whether fa. proco- “for r«oy lor «. 
d.ffereoe. wUl be .» thi lUowinca rule* fer b«r. iJa. fke, 

N.a-Tbi iicehiroioeter. ippllcmbte to ^tnf^ ^ 

hire been i^jatcd it the the ariiikm of imnpe- 

g,o«r»t purpewe*! bit wbe ro a,, .tcitkIo degree* of temperatoreibore 

returc mat be token m«o2bI founf br the dkdorali. oa tbe 

i^lbe of o pound m»t bo idJid W ^ ^ 

nlcobol ta the originil. and d,. occltorfaK -»ttor. m 

■njne. » *n wldwdniB. ._ -irtm itrrnctb. laf M per cent endcr prtjof. 

If lOO gnUoni of rpirll* ere **** «»_ —of water, would cflVot ikat 

84. «^Kfproor.p.ril. wiU. tbe «rre*i« by U«- 

Kind 

hydrometer. But in rordtoltaing rerricrimt ib* kydron-etw 

a^rii M gnll*** <><•«>.«" bolk. and according totbr qnao^ 

naelMiL except for taking the epeei S’* 7 n.M bMO doplatadt aiideai^ 


cordial In relanoo in me 
of aarchanne or rxtracllre mallet at M* »•. S Iba. of •near w P^ 

tfaiimow in making lOO gallnna of ^ ^,r. 

ga^rTsOO iha. lo'bc too thT «|« r. wrtb..m 

Mlj SIflith gn'loo* of rSrbnuf ^IW '* 

itolUmirptopcrtia^ tnahmg up the balk ef iw E 

84. per cent • w. at tbe Bill point of ebnllilkm the ale<ih|dl^^ltj 

The liilil^ rf ,nilit.t«. or 83 pmcint--. lenehig 

In relatton to ibe water in iba I P** _ 

per emu to h. to*onBl^ mat be deten»i««l '‘XCTS 

Aa the quannty of j^‘w, ^g^ted by m doing, monc^ di^tj *" "J 
cm. b. arTmd nt, . dmbte ^ db. perceOng. of ejunt to b. nc 

2 r 5 v ,“"^ TTT -it- »” >*»-- 'as 

mnoont on the be*l Unc of the ^^yVnoning tb. eye 

reproening 3 Iha “f belbumi U-S.wb-^rrP^^ 

oppoailc ihr alcoholic 'T^'X wper. aid whkh nmoont of UJk l^ » 

^ emu-, wnk allto 

cagar to the gnllo*. . , the ep. gr, enppo" ^ 

fW Oin^ ^-Fanmrk t I" ^ b, , 4 .e.. wlv» ^ gr^ST^n^ 

tobmit to tl« bodi^ point. ^ head-line uf table Na 

dedurled from tST. lm»« ^ii.« . .ad on mnnlng the eye down oj»pow» 


ffobmit to III# wHii^ — •A, «i ibe beM*»io« oi wiw* 

dedueted from MT.Wi^nMr- *®* raaolng the eye <*»»' oppont* 

bo round » oa. or | Ih of w|« “> ‘V 
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ELAINE. 


U* »•. wUI Im found S-O. which nddcd lo the U, m»k«» the loUl on the bulk IT p*» 
*««.•"*•. with SUlhe. of »*»r to the too ([>Uoa«. ^ ^ . ■ „ , . 

TiirhrnW*T fijr their tiaeiarM. Ac., thi* luetnuncnt w»a be ShumI eeeentieUy ii»«f^ . 

BMJit bt tsken tkmt tkc wereaiy at entirely is iKe bulb of tl^ ibermo- 
imter befew i» ie tned on the stem ibe opemiun, end to nU c»»et (except far wxter) 

***EDGE TOOLS » more pmperip rmUi»f halt, of whkh the eWeel 
ni the trpe. lloltxepfcl, wb«ie book oo J/eefaouM/ Ie the Iwu » be 

found li Mj hutfiume, dieWee caoiDg took into thrre groope,—neatelf pnriog toota, 
•cfstunff looli* iBd tbcsHsff tooUe me«xj ^ * g 

fu^t Pxhog or Mdittiog luoie. with thin edges, the aa^lts of w^h do sot uee^ 
»Uty degrees t one ^e of the ed^ being nesriy co<n<>de« with the ptane of the 
work prodiioed (er^lh the Ungeot is araiUr work). These tot^ remove the 
fibres printnpoUy in the dirretkw of their length, or loogtladin^y, snd they prodra 
Urge cmtfse ebijs, or AsTingi. by setiog like the oommun wedge epplied lo meehs- 

ScTsping tnoU. with thick edges, thst mnsttre from sixty to tme 
snd twenty degrees. The planes of the edges form sesriy equal styles with the 
sorface prodncfd. or else the woe slsne is sesriy or qaite perpenduiuUr to the fare 
of the work (or becomes as a rsdlaelo the circle). The se JooU remow tlw fibres 
is all directicsi# with acstly equal facUUy. and they produce floe dnrt-hke sharingi 

*'^T»irS.***SBU*liL or eeparatiBg tools, whh edges of from siity lo ninety degree 

grortsUy duplex, and then applied on oppoBle sides of the suhsttmees. One plane of 

each looil, or of the single tool, eolneident with the plaoc prodneed. , , 

Mr. James BoayUril iatnidaeed a process which profamM to pndtm cheap edge 
tools of cxoelieol qasUty. We brlievs the lesolt has not been so satisfartt^ as the 
psuntee expected, lie wehle Inm and steel together in each n maoixr that when 
ent np lo farm edge tools, the steel wiU coostitnu a thin tayer to farm the euwng 
edge He pUtc a slsb er plate of steel apoo two or mow aimUar pUtes of iron, byts 
In a farsace to a good weldiag heat, and then passes betwMO grooved or other 
aniublc rolicn. to eootert it iwo bars i the Meel being in a thin layer either ™ 
of the outer turiimet of the bar, or betweea two sorikees of in* according lo uw k ind 
of tool to be — tfamfrum. The bars thus prodsced sre est op and roanofsetnred 
into Ihe shspe of the dtsirsd arlicUs hy farging. If Ibe suiting edgw is lo cxlmid 
but n sborttou^, the steel k spplied ooly nm one edge of the pile. The cmnpoi^ 
bars which have the steel ou on.- aide are sui ta ble for ehisela ami otl»r took, which 
have a onttmg edge oa one aide, the iron bring ground away whea aiaking or sharpaa- 
ing the look Sre CimmTi Snai. ... 

EDI^LCORATE lEtMcwrtr, Er.i riasriUsm, Germ.) is a word iniradneed by 11* 
alcbnnisti lo signify the sweetening, nr rather renderiiif taaipid, of acrimonious pul- 
vemlcnt rafasUnoss, by copkws abluiioos with water. U means, in modem Unguap’. 
the washing away of all particirs solnfate hi water, by sgilation or ttriuiration with this 
flaid, ami aabaeqaenl dseantslion or flltrathra. 

£FFERVE8i:;ENCE. lEog. and Pr. i rie/Sroasra. Omt.) When gaaeoos mallrr 
b soddcnly extricated with a hlaalag saand during n cbentieri mixture, or by the 
spplieaiina of a chemical aolvcnt to a solid, lbs pbenonmion, from iu rtsembUnee lo 
that ef sim mering or hoUing waur, k called efferveaccnce. The most familiar ex¬ 
ample la sffontvd in the solutloa oraodale powderstin nbkh the carbonie ackl gas of 
bicarbanits of to^ k exiricaied by the aetioa of eitrie or tanano acid. 

EFFLORESGESCB (Eag, and Fr; Fcrwillnw, Germ.) b the spontaneous coo- 
version of a solid, osanDy rryataUiae. into a powder, in con st qaence niber of the 
abetrarlioa of the combined water by the ab. as hippens to the rryitab of anipfasie 
and carbonate of soda | or by Ihe absorption of oxygen end the farmilieo of n saline 
compound, ns in the earn af alum tehlit, and iron pyritea. Saltpetre appears a/ an 
elflortsceort* upon the groond and walb in manr al tnationa. 

EGGS. HATCHING. See IxcunsTiow, AarmctAl.. 

EtUEH-DOWN b to called btcaute h b obtained from the Aidtr-dnck. Tbese 
birds bnfli Iheb ■»««» among prtetpitont meka, and tha fismab lines themevitb fine 
featbn* plaeked from her bread, among which aha bys her five eggs- The natives 
of the dislriela frequented hy tha cider-dackt let tkcmselvee down by cords among 
the dangerous rlilE^ lo eollcet the dowa from the neats. It b used to fill eoterkis. 
pillows, eashiuos, Iu. * . . ~ r. v 

ELAINE (called also Ouamt) b theaamr given by Chevrenl to tlw thin oH. wbich 
may be exp^ed froq) Ullow and other fati, solid or fluid, by preteure ciiher in th^ 

nalttfal slate or after being mponifled, so auto hardtm the eSmnae. It omy be extracted 

abo by digesting the fkl in taven nr eight times Lu weight of boiling alcohol, spec. gear. 
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\i«i.t tolmioa. Twtoced by cripcralkm to one oigbth of itt bolk. If tW 
l«npfSape.^UJ (brpn.it if rrotoiamg 

BfS^wil oktjiawJ h by nitio»l»ir oUw ■ «««iu.b 

^ tb» conerUtloB of ibr ■urymriM or .toirior (?X Tbo .taiM »» • |(«^ 
(TiTf. it d.po.itrf . IHtb m.rg«i«s 8« Oiw ««d 
^ p;i.AsSc BAWltS. (TuMtt Kr.j fn/rriarr Jttft, (brat.) 

more uid BmAioiiw v^ju. of ocniorlM. wid wniUof 

KJ .(iTiriTY The nropertr WBldl bodi*. po««i or ocru|ijiii*. lu... 
hd, AS 111.11 1. iDepo^ Tolwao. or de<CTB»iii»l« “T"- 

to oceopy. iwrtiooo of *p«« of artemiiiiow to k„iuo««ti«oo* body, oiMiiftoti 

M girni perBurt. w>d /t’^y^The eiLilMtbii of 

iuelf cnoMJy ta .«ry W t^-orh. A fra rro-rto. 

tbi. liaportaat wiH”* *“ KiaaTic * doe, not oemiig w tnie >»». 

•nd mm* r»pbo»tJooi, only m Bee«M^. k-ii— .i tlmr .orCicr of eootiiet 

to. tod .tor^ by. ,rXZ^ .era. dW-/« ^ 

ag::^'£."rpg‘., X'w.% 

by lateTtodirr tod ((crtlieiiB. md 1 m ia Itogtb am prrporod, being 

^Rod. of a,«m to^ 10^ ^.hJ XStJ otoWna^ by 
cot in the dinwtion of the ^ locreMo In btir>b nnd ifcrie w 

the loBgiutdiBni rod. area eat in plom ptjr- 

Aeeom hr lo*iing ^ '®.**7.J^!L^SSS tod tmngnitinl to the rinli of grjraih) 

pendumlar to the flbre grwn Ctn d . -.—nwomirwl by the UteioJ Tihrotloai. 

tbrir eltoticlty and *^J^5ci,y7«« dedto-l fro® the vibrotito^ 

tbu.ngnin ctothltihed. ^ tWoo^^<rf 

oome^t higher thnn tho® drrieird f rom the clongnuo^ ----^ 

---- •> •t»-| 

ucur- 



-- the lobe of the add eoeiuiiher. 

F.LATKUIirM. A pecoTinr eitiMt (dnatneJ ^ . J*. ^ 

{iiimardfcu dattrimm), _ _ /fliAWtr, Oerm.) P»h b^ fur fl^ 

^ KI.D^ irthof the eider tre*^ dried. TheT*^“ 

.Tirol porpotoo ore mtonfnclnrrd ^ Untlh*. oeUing pln^ ^ 

r.»dr% u per-Htoly Btbd for them 

AFFlNrrV. Geran>^8<o D^oaeomto-. 

oiockt, ftnd-M » mew* of trtutaiiltw? 
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malvlf roKMcIfd wUktbr Bitem]iU(iici<T«( mPMed io an aeoaoraic foiat) to •pt)!; (1/ 
M a matWepovrr to autehinanr, and with iu appllcaiiim, ce fatljr mdiacd (acr anicta 
fUjxrrau'Tai.niaaraTy.to te)<ipapb; pnipni and it luu grown up aide by aid* wiih tlf’. 
tatter. pnd^Mrbeatiaaac'aaUraunatraailuretrdtaUUthere^earlt dayaoftelepapby. 
Witbiiol enuring upon tbe hiatorr of eteetria eloeh*. it will mflm to dcambe two 
prineipira on wbkh they bare been eanatnicted. and wUeh are beat known, — Bnin'i 
tod {ftepluRd'a In tbe liiraMr, electricity maintain* the pradniam in motion, and tbs 
penduliiin drivra tbe olock-traui; in ib* Utter, Uto motion (tf ibe pendulani U maiouinrd 
^ eleetricit), boi tbo doch-ltaia ii driTca by dtatincl ctUtenU. amt to it by meaiia of 
liendulmn cootaeta. .. 

Tba bob of Bein'* pendnium eoaaiati of a coil of wii«, wotmd no a botibin wiib a 
bidluw eentra. Tba axia of tbe bobbin U horuonuL Bar mapneU, preatnr'ng 
aimilar p<>hm, arc ftaed on caeb aid* of th* eoU, la aneb a ptwition tbat, aa lb* pendtdom 
oaaiilaiea right and Uft, tbe p<4e* on eitber ai^ may eater tbe Ootl of wire. It ia one 
of the Uwi of electric eoirrota, when circulating in a heiU, »r ipiral, or coil, or even 
in a tingle ring, that each ficw of the coil pretant* tbe ebanetera of a magneiie poie, 
«f a lootb pole if tba coireal cinuUtea m the diitectiim ia which the band* of a 
watcb move, of a north pola^ if it ciriralatea in tba rerane direelioa. Thitigt aiw to 
amtiged in Baio'a tcadnlnm that a battery carrent ia alternately eircnlatlag in and 
cut off from tbe ooiL When tbe carreol ii circulating, tbe coil hat the charactmif a 

magnet, with a north cod and a aouih end t if 
tbe permanent magnet* |irewnt north polea, tbe 
norm end of the coU bob will be repelled fnmi 
one of tbo nugneu, while iti tooth end will b* 
attracted by tbe other magn^ Tbit coiuii- 
tuli4 the tmpulin nr maiuuiiiing power in one 
diiceUuo. Now tba connactiun* art meh that, 
when tba am of v^btalkm ia compleir and tbe 
prodiUam ready for tbo return vibration, the 
poodninm rod poibn aaide a nlden tUde. by 
which tbe electric eirenit had been eompblrd, 
and th* enrrmt ia cm off i tb« pciidulnm u thiia 
abU to make iu Twtom vibnibrn by mere 
gravity. It atari* to ntwat tbe above opentinat 
by mere gravityi but. ere it coaiplrte* ibe arc, 
the rod pniba* back the alidr. and again com* 
pUbn the doetrie circail, and give* rite to a 
■ccoaul impoUe, and vo on. A amall amount of 
toagnciic nttraetbw it aufficienl to Hpply the 
nermta ry amount of maintaining power. Une 
ptir of tlBe.eflpper, buried in the moivt rartii, 
baa been flniad ample. 

In m onlinary cWk. tb« train la carried by 
a weight or by a iprittg, and tbo tim* it regii- 
Ufed by the pendulnm. la Bam't the time ia 
rrgulatol antbtbe train Uditren by the pendo- 
lum. Tbe rM hangv within a mitefa in tb* 
uiaal w*y 4 tbu eniteh carriee palleta of a par- 
ticalar kind, aetbig in'naaupe-wbnl a and frtim 
the Uttar, tbe mothwi I* imi)imitted Va train 
of the uaual ebarncter; but mueh lighter. For 
Urge elncka, Mr. lUin p ii ipaaj a mndiSration 
of tb* which ahall mtari the cunwiit at 
each oarilUtioo, ao a* to birr attraction u a 
maialalaing power in both oaeinatiocia Tbe 
general arrangement of tbe pendolnm k abown 
in CM. n la the pmdalam bob, with ita 
roil of wire, tb* enda of wbtcb paca ap on tilber 
ai^ of tb* md. n ami c are tbe bulif^y pUlea. 
with tbeir attached wiraa o and D*. Tb* arrow a 
ahow tba com** of tb* voluU enrrvni flmn tb# 
pUte e by the wm la', tbencr down tbe pendn- 
lam md by tb* right band wire, thmagb to* coil 
a. ap by the wim oa left aid* of rod, tban by 
tb* vrtre c, along tba alide at au and by the 
wim a> to tba aioc pUi* x. When tbe aCde a U in paattioo, tb* eirenit ia etmipleie. 
nod tbo bob k attracted by tbe a pole of on* the magnet*, and repcOed by tlu a 
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t heftluadinr. Whro du ilM« ii aiipboed, tb« ■nnctioo cmm, tail tbr pcsduaua 
Wl to lb* owre letioa of paritj. 

Sb^pbcfd*! electric clock kttc c ivBMRiioir fcccpcmcnt. Then u m clfcct coance 
tioa b«tvm tbo *l««tric fare* ud tbe paodalitai, or btrma ibr peadalnm ud ibo 
cloeb tnia. Tb* imacriT* powrr, drnred from tb* rtrelrie carreot is tlwply no- 
ploytd to nuM tb* uia* saslt T«igbt to tb* naw baifbt i sad tb* etodi-tnua it 
carried by tb* ittractir* Ibiwi drrired frota clrctric corrrott. wboM circaiH arc co«- 
pictrd by tb* pi^alaiB loacbUif coaaMt spriap. Tb* prndubin it Ibai prowtnl 
ftma tb* iafiiMDCoofrhang* in th* fore* of the cnrreat. or ftom Itreniar nniiUDct* 
U ttv train. Fif.6t7it a prftpocthr* rirw of tbit pcodnlinB, with batlrnet, t a, 

«sr 



ittackrd. aad tb* eloeh coanectioot all?rttari*fa 5 »• 

J«trieityb»-« lb. pmduloni btltrty > •« a. aad rctarad fa tti? »* 

Vo*. iL . ^ 





















02 ELECTRIC CLOCKS. 

Thwwuonly oMtawdt In tWi dmUl. B»»rly. «l k. wkkh i» » riei^ ipriiif 

with plntinnin, that fa in contaet with ploiiuum on Uw pradnhim M Uw eiura* «t lU 
naht nbrntino, hut at no othar tima. Tb» wim a noolMa tha prodoluin worn Uk' 
baitvrr by the eoifa ■, the pUu C, and the Oame It i the wire r gat* dir^ from the 
nmaa n to the nine a. Frnm thfa airanRaOKiit. U ba|>pnis that erery tuna the eoo- 
tact B fa ampleted. the Iron eoen, of which Iba ends H a are raihle. rmtaia^ 
within lha coUa B, bteoffiaa a naanet. and when the eontaet at ■ ia brehrn, the 
Bmanetiam eaaaaa. The pofaa B a haea, thanrfhre, a power aUamataJy to attrect and 
to nlaaae a, which la a plate or annatore of aoA iraai, noeing on an aifa. aa ahown 

in the Bgine. and to which U attached a hath, with a eoaaterpoiaat. Wehafe»id 

that the oflke here of the deetrlc Ibree, fa aoerely to raiae a weighti the fliU the 
-wvifht tbv iwmjBlfim in modoo, Whro the BmuUttf* n ■ attiwtra, ih# 

leew t fa niaedi thla refaea the wire c into a horiBonlal puaitioB, and lu other part 
d into a errtical poaitinni the Utter ia caught and retain^ bjr the laUh ordrteot et ao 
that when the magorlle attrnctioa eaaaaa, the auunterpoua t deacanda with the lever 
dl and ao the arniatare a Icbtcb the electro-tnagiirt ti a. Hat the wire d rewi^na 
vartirBl, and tta oaher part with the amall waiglit r rcniaina boaianntaL Now, when 
the pendiiliiiD makea ita left hand oaeillatioa, the point of the acrew / iia^iagca npra 
the atrm a, and carriea it a little to the left | ihia rsfaca the detent a, and libcratra the 
neeo dc, which deaeenda into ita original poaitioo by f^Hyt the email faUI c ad^ 
to ita wriehl. In deaeending. the verticBl piece c atnkea arefaiat the point of the 
acraw k. and glvea a atnall iaipniic to the pcndnloin r. The Imll e fa not Urger tkM 
a pea, and ifa fidl ia not an eighth of an inch) hot the impact fa anfflewnt to hren tte 
prniliiliiTn ia ■WJdooi bmI it i* eotuljuito bciiijf thi* hady fiklliti|$ thfongh iiw 
MM ipMt and it iadmndrot erf uar TsmtkM in the battery lat^ ti 

only coocernad la rnlafaif the baU. the are of the peiidulnm-| vihrati-B fa rvgnlated 
by idjnittnit tht mmII b^tl li> m grMter or Um dittaoce from the ccatrrw Pmvijiop li 
dm tfiide tbr the peadnlum la moiwai, oad U iti faapici m ccmi* 

ataat valae. If thla arraagrmeot fa in nmnecthgl with a etim pani m t i ag atrecwrial pen- 
dnlmn. catrrma aoearacy of tiate-haeping la attained. The neat elep fa to tranafer 
the eacooda, thna arcurfd, to a dial or dock. The anme moveinent of the keeper n 
with ita rotinierpofae ^ hiu looirtiinea hern made to impart motion to the aeconda 
wlirel of a clock traint hot more eommoaily the olock train la dfaUoet. aa ahown in the 
drawing, and fa carried by a apedat cfaetro-Brngnetic arrengemHil. in coaneetkm wHh 
aaparalr batleriei, a e. x r, the cootacta of which are, however, under the coatrai of 
the pcndnliim. Inetiiatrd apringa. k and 1^ are ftxod nrer the lop of the rod i fWim A 
a wire l«nd» tothe iHver a, of the left hand hatleryi and from / another wire Icada to 
the ainc 1 , of the right band boMety. Tba other mciafa of the rcapeftiva baturica are 
conoeeted by a wire with aa cfactro-magwct within the aioek. tha other end of the taid 
elertro.magiiet being eanaacted with lha metal bed and frame of tbr prndulom. When, 
therefore, the predalom mcillataa to the right, the ciredl fa oomple^ at A t and the 
cirreni of the left hand battery drcolataa from a throagfa lha wire A t and thenco 
through the metal fhtme and by iba wire In tha dock, and w to the aloe *. When 
the oaeiUalioa fa to the left and/fa iacontaet, the right band hattary fa in action i and 
Ike earrent cireafalea from a Ihrougb lha elorh, to the metal ftaaoe, and tbenca to / 
ami to the atac x of the hallety. fa oae earn, a voltaic enfrent enieri the dock by 
the wire ihnwn below, and Icavea it hy the enper wire | ired, in the other caar, it 
enlera by the apper sod Icavea by the lower woe. There fa a doohle aet of eWcIro- 
magneta wilbln ibe dock, thawing four poles in all; there are afao two magnetiafd 
atcel bare, raotmted lee-aiw faabion, with Ikeir poire akernale. and fhemg the tout 
electro magnetic pole*. When the earreat entcra the clock fiwm bebiw or in one 
direction, the hare oacillale tkfa wayi when it cotcra from above nr la the reverac 
dlractioa, they aacUUte that way. Tliey are both fiacd at right angles to and npmi 
lha aame axia; which axia oxrhre a poir of driving palirta, Ibal act oa a acape-wheel, 
and io the dock-train U driven. It will hr acen at a gla^, that two or more elbc^ 
may be connected in the aarae ciraaii. at readily at one i h hdag mrre^ necetrery ia 
racb caac to amdify Ibe banery power, to corrrepood with the work to hr dona. 
For inmnnee, three tnch docks have been going for tevaral yean at Tn ohridg a by 
tha lame neiidnlan t aevrnl are setimUd is like manacr at Uw Royal Cfamriatory, 
GmmwicL Nor fa li nreeaaary that the doeka ahonJd be in Ike aame room whh ibe 
iwndulmo, or ia the mnw hailding, or evan In tha tome poridk All the doe^ shove 
re ftm 'd to, are variootly diatnbuted i and one of the O h a ar ya tnr y doeka fa tix miiee 
diaunt from itt pendidiua, betog at Iht Umdon Briiiga Station of the Sonth-Eaturn 
Uallway. . , „ 

In caare where itAia not been (band coovenient to drive the elock ttmn. ecpecUliy 
In the oue of a pohllc ooe. the movemrat of which fa heavy, great advaatage has 
been derived for rrfiiUtiDg the wacilUltcmt pf tha pcndalnm of the Urge clock, by 
ntrnna of electrie ruirenta. under the rontrnl of n etandard pendnliraL Ur, Jones 
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V ha* adopted thk method, and H i* lihel; to meet vkli braar. The htmt 
^lofk. Boder thi* eminieBiaiit. ie drieea bf wagihl* la the a«asl aaf, and the time i* 
^vfttlalrd bp a peodalaok The bob of the peodaliim ii placad unite a eondltlaq 
analngoui to that of Bain’e ^Jif. &M), the penuarat angtiet, boaeete. beiag attached 
to the pendalmi. and tb* elcetro-iaafiiaa fixed Cuon^ it. If eorrenta are nodH to 
circulate ■jmehroaoiialT in iha latter. ^ meau* of a eta^ard pvndulam. the oacillatiau 
of the pe^atum of the turret-cloch, are eoDOtnUBMl to accord <rith tboee of the 
aundard. and a eerp parfcct e^xten at thne^erpiDf i* obtaiaad. Tbia la poctietd at 
Lreerpool t and ha* joat beea mtradneed at Oreeaaieh. 

l«oaer the aboe* arraagraiaiit* the eiooh ii cootroned bp the (taadard pnidDlBm 
Mciitid bp leeotid. and the taa heep time toftrther throiifhoat the dap. Then m* 
ra*e* ia abich it i* aaficient. and aho man e u o t e aia iii, to c oi Tec t a etoeh oac* a dar 
oolp Iqt meaiia of a telegraph eignal trauaaiiiiad boa a uaadard clock. Thia U 
maoag^ ia ******1 *apa. Then at a dock at the Telegraph Ufilce ia tb* fitrxad t 
a good regnlauar, adjoatrd to gaia a at rood or l«o danog the tv*aip*&Mtr houta, aad 
to Hop at I r.M. A trtegrxph eienal i* aeot bom tb* Rapal ttberrratoepr pKchclp at 
ona. that ditqi* a tiae-baU at the Iknind uikae. which, ia fUhng, atartx the elock. 
At AthCord. aee«otp-ihm mike* bom lirMawkli, there • aa electric etoek which ha* 
a KBiniag rate, and which ii ao cooHnewd that the ladterp dmiit i* opened at ona 
o'eloch bp mean* of pio* and *pru>g« uiachad to the aioecmeiil, and the ctoch there- 
fim Mop*. At I PJX. Greenwich mean time, a algnal ia aeot throogb the Athford 
dock from lb* Rapid Oharrralarp. which Hart* it at oac* at irae dm*. At the Pint 
■dfice, Lnoihnrd Htmt. there a a clock whkh. in the coon* ef the twrolp-fcor himra, 
raiaaa a weight. At noon a telegraph tignal it tent firnm Oreawich. wbicb pmwa 
ihraagh ao etectrw-iaaiciMi s tb* latter altracu aa armataw of eoft iron aad iiWraie* 
Iha tiall, which fidta. and ia (klHag it cocoanletu a erulch, or keof. attached M iho 
(ocood't hand, and thrwHi It thi* wap or that, a* the cam map bet bat aa aa to farisg 
it to aixiT Mrond* oa the dud, and tbaa to aM the cloth right 

Inleri^iate between the one meAnl of trading a eigw eterp lecand to rtgnUM 
a etoek. end the other BKtbod of tetaung h ooor a dap, we hare the ftoihmiag arraag^ 
ment of Baio'a ftir mnd'mg it oaon ao hoar. F>^ ••• ebowa iha arraaiemeBl. with 

C ri of tha dial rcaweod. to ahov the poettina of the aleetro-maguA The armatan 
below I It carriea a vertical Ham, tmniiuttiag ^ 

abneo iaafbrfc. Ita ordioarp poakioo la ahoww 
bp Iha dottad limn. The mineta hand (partle 
rcmoTcd boro the cat) carriaa a pia oo aa hark 
aarihee. Vk hen the hand ia war to aiatp mi. 
natat, and an elfctrie eorreot ia aent through 
the uiaguet the armalui* i* attrartud apwuw 
and the Hark take* tha pneithm ihowu by iba 
lUl Unta at tbt lop of the dial, aad. ia doiag 
* 0 , it enooualor* the pin and bwm* the band 
into the eertical pomtioo, and teta ibe ejoefc 
to true lima, pnreidiag the •ignal eomea bom 
a usodard clock, or £ aent bp haad at ora* 
tiam. A dial of nwdoraie eharacler beef* to 
near ta lima, that once or twioo a dap would 
be, ibr all commoa parptnet, oftra tnuagh to 
correet h. 

/W. tsa ia aa tmagnaent of Bam*i. bp 
wbicb a prineipal clock, ahowing iceaada, ^ 

teodi cleetA eurreW. atmioole raltrrJa to other eiockt^arf tta Im^to 

moee mlaalo bp miimia. * » • hottorjr, a n the prmdp^^k. 

bo aa eiecmeXck or am at pUaiwet o aad n are 

cloe'aa. The acceoda hand of the priac ipri ^ 

(tbr Ibe cane of two docks) daring the aramei at the *• 1 

irthTS ZJmi, #.r thi Sm Tha w^T'SaSmn^ 

mbutatolhanexti aad the cioA o bom ^ tn ra r-*- hnJdrf the 

A» muT ^fto f cMiACti p»r m tmnm ^7^ pioTyfo » 

prime ebek ao there ore twbofthaato mrtmaalimDy apoa 

Kext akia to Che lime ligaab aboee deta ribed. ^ wbirt tanaomau^ ^ 

clock., either todrie, the dorh^ w 5* J^ThTiel^d^ ^ 

■Igaala. which «wrxte.«*dy*iaiHlmt-llhrr«ig»«>-»kf»~2lY.t!jS^^^^ 
irS^wine. md an looked d 

the oOee dlali with Omowich meeo fimr. cod to toake the wree^Joma^ 
they an dto iwdielribuled bv Imnd the wmmr* ^ 

br.kehh>gb<mi].notiuattoti;>m Utjt. blaek bdU. hmatad ia 111 idramn HWtow. 
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m>« iljo aroppod d»0y Inr rirnric currrot* in TmrioBi plwn. fcr th* gratral iiiiar* 
■wtiDBoftlK paWc,orafUiecapi>in«of Aipn.—C V. W, 



IXECTRICITT fcr Blotting «■ Mintt mJ Qmrrim. Prof««or Hare w*f tlw fln» 
vho romtaincd tlii* id—, hat Mr. Mnftio Robtfti devised lbs foUinrisif pfoesss. In 
ordiir not to be callsd span lo midie aftwsb • mrr nppnntos fur eneb riplosion. Mr. 
Roberts imrated emrtmites, «Ucb may be eonelrnrted belbreband. WHb Ibis view, 
two copper oim art pracnrtd. abont a tenth of an inch in diamatrr. and three yards 
in wall coTcred with silk or cotton tarred, sn that ibeir insulation may be 

trfy food. They art twisted togrtbrr (ff. BBO) for a IrDipb of 
tia inch—, ears bcin|| taken to Inrt their lower extremltia ft—, 
for a Unfth of about half an inch (srparatiag thtm about half an 
io^liftnai which the imulatiii|t catrlnpe is maarred. in order to stretch 
between than a fine im witr, after hariopt taken the prtcantinn 
of cleaniait them wcH. The upper eatreoutics of ^ t— copper 
wires are likewise separated, ia order to allow of their btiaft placed 
rttpcetlvaly in c o t amun i en tioa with tbs eoodaetors, thst atat npoo 
tbs poles of a pile. The body of the eartridftea it a tin tnhe, thret 
iaebit lonit, and three qnarten of an inch in dnunctrr, the nideringt 
</ which are eery well nutde, in order that it any he perftetly imper* 
meaMe lo water. A glatt lobe might eq—lly well be employed, 
were it not far ha ftm^hy, whieh has eaostd a tie lube to be prt- 
ftritd. Tbs system of copper wires is Inirodoccd into the tabs, 
flaing them by meant of a stem that trateraes h at sach n bsigbt 
that ibe doe iron wire in titnated ia tbs middle of the tin tube, 
to arranged that the ends of the oopprr wire do nut anywhere 
toneb iba lidtt of the tabs (Jig. 691). The cork it firmly fiacd a< 
the npper extremity of the tana with a good ceroeet. Mr. Roberts 
Itco m mrndt far this oacTatinn, aemneth oompoasri of one part of boet- 
wax and two parti of nalo t tbs tabs it then filled whb powder by 
its other catremity, which it likrwiaa stopped with a cork, which is 
ermmted in the tame maanrr. Figart BBS ladiratet the manner 
in which the taitridge is plaetd la the bole, after hating care- 
ftdly eapcUed all dnst and moistnrt i oan mast ha taken thaf the 
cartridge it titnated ia the middle of the charge of powder Ibsl is 
iotTodneed into the hols. Above the powder is placed a plug of 
straw or tow, to at to allow between h and tbs powder a small spsKc 
filled with air i and ahorc the ping it ponrrd dry snad. unnl ihs bole 
is filled with h. The two rods of the copper wires that come not of 
the autridge art maiie to com muni ca t e wHh the poles of lbs pUs, 
^ aaaus of eandneton of siifthisiit length, that oac may bs pro¬ 
tected ftnm if. dangers ansmg frnm the cxplosioa of the mias. 

M, RahmkorC and after him. 3 l Vcnla. have snccestfWljr tried to tuhttititte lbs 
Indoctioa sporh far the iaeoadeteenes of a wire, la order tobnog abont the Ignitiiw of 
Ibe powder. This pmecia, bcaidti tbs soosidcrable economy that it presents—siace 
inst—d of ftnm fifteen lo iwentr Baosen't fo^ neeetnsry far eanahig the igaitioa 
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ooatriTt • tIu to tirinf ifcool lh« ignition of the powiort In ftet, it hipp*» tl^ 
wh<rn br tCteffett of ih* length of the eonanetoTi th«t nhnt n|>«» the nti^. Uw 
eircnil wnwnli too gnai ■ retitfaiu*. the imluiXion ipuk ii to pM» 

^ pundcT^hottt i^nuig lu IL Ruhmkorir lui» eoncrirwl the b*m "f 
■eakiu tbe n rnodimn. which, mo« eicUy Inflnmimhle 1^ the »ps^ bring nhort 

^Imlion of the powder in nil pouiWe oondltionn. He fonnd it ^ 
whiXniw prepniwd by taking two endi of copper wtiw eoTerrd wUh wtH^ 

•wn'be I thcT m twbted f/fellM). end the rode are bent co a< to make them enltr 

drawn off from a copper wire that had lieen for a long tune «r«red 

Su ™”elop. a riopiSr«»« 4. 

tremiliea oT*e copper wiiee at about the eighth rf an a,, 

^ta are eoeered w^ fuhninata of meroary, u orte to rrnder >h* n"<°« 

The col la filled with powder, and the whole at wrapped ronndw« 

rs^rf^cUlTnCciv or clae it^ta pi.^ “r^ijTaSir.ta srx 

‘irs.e Htatima. fmeea, u 1. 

pmdnrrd by the acooo ‘‘^J^^^j^^SSJEuader the action of the ladnetioo 
copper wire thi^t ™^*Stak7ear. -ben the fnww ba. 

apark bnnga about “ ^ to rrcalate the «ata« of the 

been prepared, M we bate ®?V* MtUUIoogiag W the aanw 

waatloii of continuity. It might, in<yt.bappm _^ nereha wiu wkieh the 

eneelop. of a c^per t. iSSeS^tlT^^id. of copper, 

faaeo le fnmiahed, mny be —^iTViIa^T it b ec on aei too good a 

now. If the anlphide of copper ^ jr on’ihe contrary, it la not la a 

coaductor, and prareota the ^ facihtate lb* diacharge- 

anOkienUy large quanliiy. b Uie pttmrJi that we jam 

The 6rm trUh on a Urge ecnW tfe ^au«^ w 

daftribrd, were nude *^4^a nUocUonWP^ 

Vetdo, in the wortabope rf ware made pneeeeaircly upon bngtlie of 

M Im ViUette, near Patia. EapeiimenU^^ -uMm fcf S-IH fcw*); *“4 the eneeet* 

witw of too. 6«a 1000. 5^. ... ri of two wire*, or lepahing oea 

wa* aiwage conipJeW, *4eth*r^tb a wet* autteient for pr^ociBg 

of the wtrei by ther^t two ^^n unj^ tace kb firit reaenrebee with 

the iminrtwni ■p^rfc wiUi Hiiljuhuff* gjL i w ah ruamjchc^ is Snsiot h* 
M. Robrnhorfl, ■o^suocrt, wir oos wm srsfly 

waa aatiafted. hy i^T order to nr.iW tha danger thei nneee 

ao aenniUTe ta fc, take* ilm precantion of intio- 

from the facility of caphniw of ***“ ** ^ p^hc lube, doaed at the end. 

dmdaglbeeairrnutrof doeed b 

After haring ftllcd with |wwdcr ito »P«^ «» nine non. ana 
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hmoetlcmOr. U- fa«« miy b. ouri-d .boo*. m.y 

&1L an^ «▼« noartvd rttbrr hard, viibout dAngcr. Tlw •jaalk and 

naitu, rf gtttto perehm. wbkh hiu been crrfully tofleMd » UttW M tb« #nf. 

?bl^lml.£{rftSrril of . W. ».y «ld. ihu w„b . rimpl^o..n . 

p«ir. Mid by of KnJnnkorff’. loducHoo •pporami. M. Vrftlu hoi Moe^ed m 

prodachsff th« lunnltMirooi «ipk>«iuo of *ix oiniUl mlM», I® 

aio jfMiU from the stn*™*”*- He bM not been beyooJ tklo liinu t but ^ 
hu iooibt tor the tnnwn of aatiog indireedy opoo ■ Itntrt onjobw of mloCT. by 
diatnbMiBK thom iaiu (traop* of #»#. ond by iourpoiiDg i»cb of tliM (proom i« * 
(PwUI eiividt. Tb* fiww* of e«cb gnmp "• •“ *7 ■ •*"«'* "I*"' 

lio of the Mlimmtiei of which i« boned in tb« (frotanl. Mid whow i^er utremifj 
Uiuor to tho Mipomoi. Oo toochiii* the induction npiiiaotiu MceeMieely with «o«b 
of the fiTo end* that »re held in the hMuL which nmuirui ecMOcIy » eccood uf Umc, 
if ihcro nre tour wireo. Out i( to My, toor groupo ind fo^ocntly 
twenti ezidoeiaM tre obuined Binnluuwoiuly «t conniderabio dirtn nc^ Ibere »» 
no liwa oiilber to the dUuoce nt whioh the explouioo m«y tnke pUee. or to the 

number of ntince that nuiythiio be mnde to expUidtfc _ . 

F.I.eCTHIC LIGHT. VMiooe euempti hare been mi^, from Umt to time, to 
employ elerfricity ai ao Uiomioatiiix power i but hlthetro »•**"'* dewred 
The TOltaie battery hae been employ^ aa the aooroe of alectrielty. and m tyariy all 
the arrangeinrnli. the beaotifal ore of liijht prodneed between *•>* 
pninta of the hardret cbareoal. baa been the dlwnioallnp wmree. Om of the great 
diUcultin in applriiw thi. agrni ariaca from the ciremnataneo thM theta ia a irana- 
frrcnce of the charcoal front ooe pole to the other, and eonteijnenUy an aheiwUon in 
the diaiaoce betwnra them. Thla girea riae to conalderable rarialiona ia the Inteoaity 
and colour of the light, aod groat want of ateadineaa. Variona arrangeineiiU. many 
of them eieocdingly togeniottN hare been dariaed to orencomc theae ddBraloca. _ 
The mret aimple of t^ apparatua which baa been deriaed la that of Mr. wMt& 
which hae been modifled by M. Arehecean. Two metal eohnnna or cccma. to which 
any deatred form can ha giren, are eoanreied togetber by three erem pwM. an nt to 
tormonetalldftnmat tmaaflhMCTota pWeea it mclallk. k it tha onn which occapiea 
Iheupperiawtof ibeappaintnai iheotheraiBiut hnnf wood. Three latter aen-e aa 
auppom aod poiata ^attachment to a loaghobbia placed paraltei to ^ tiro eulnmu 
ami bttween them, and which mut ha atade of toiamhly thick wire, in order ihM tta 
current, in trarerdng k withoot melliag it, may act upoa a wft inm ^ placed to^the 
inlenor of the bobbin. Thia iron rod la aoldcred to a brait atom of the umo calibre, 
and of the tame length, carry ing at ha free ealramity a amall pnlley. On the “i'P®"^ 
aida tha Iren carriat a anaU braaa inhe, with hioding rerewa. Into w^ ii int^i^ 
ooA of Um cArboDig vKrn tiM folirt rod hM btvn pUetd bk tli# koterioc of uio nohWo. 
Then a ooid dxod to the lower eroee piece, and rolling orrr a pplley of Urge diamet^ 
b alda to arrre aa a aupport to the morablc iron r^ running ht the greore of the 
littfe policy. For Ihh parpoae, b only rrquirM that a emmtarpon# placed at the ^ 
of the cord ahall ho enahied to ha in eqaiUbria with k. The mrtal crom piecawton 
occnpiea tha npper cart of tha apparatua, carriea a email bnm tube, which deaeeoda 
perp^ienUriy in front of tha carbon that ia carried by the alectro-magnmie airm, 
and iain which U alao latrodoccd a esrboa cravon. By meama of a erey tlmpte ad- 
Joatawint, thU tuba may baa idea ha eaaily rcgiuatad, both ter ita haight and for iia 
dircetino i and comaeiparelty the two earhmu nuiy he plaead rery exactly ato*r one 
another. The apparatua hmog ad}aate d , we plaeo ena of the two metal etuonuia « 
the appetMoa ia enaacetiaa with one uf the poire of the pile, and eaaae the other 
pole to abnt enoo the oopper win uf the bobbia (one end of which ia tolderad opoo 
Ita aoeket). The carreol then pamrefriun the bobbin to tha lower earbou by the rod 
kaelf that rapporta it. and panting orer the kOareal ae p n rat in g the two cMbona, it 
nrriret at the nther poU of the pde by the npper oroa piece of the apparatua and the 
maul colanin, to which ooe of the eoedneting wirre ia attached. * 

8a loox u the enrrmi ia paaaiag and praduciag light, the bobbin reaeta opoo the 
non of the eleetro-magnet rod. which carriea the lower carheo and MtrnrU it on 
acaunni^ the magnetic rcaellon that aolviioida exereiaa orcr a moeahU iron la their 
ialrrior.^t ia thh which girea to the enrbooa a upantim njkinl/vr Idefumuunw 
But immediately the cnirmt caaaea to pam, or la weakened, in conaeonenoe ol the 
ecnaomptioa of tho CMboiat, (hii attraction ceaioa. and the morahU carbon, acted oo 
by the connterpniai^ U tonnd to be drawn oo and raUrd antil tha current pat are 
again i ogailibniim la again uuOdiabad betwean the two tirean, aod the earbooa may 
he employed again. Thna. hi proportiuii aa the Ught tenda to decreate. the ooon- 
lerpoia, mtata; and (hia it U that aiwaia amiotel n a the intensity of tha Ught equaL 
U. Brcloo faaa aa appMwtna which difltra somewhat ftum the abora, and M. 
Ftracwih baa also dariaid a riry ingrnloaa mod ^flr a t io o . 
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% M. Oabowo hai mada by Abt ih* iMcmfol teadaMi^m at 

Vhlcb wa ara iadebtod toDa ta Wra*. Traatui m EUetheilf, trutilaW by CV. WalkCT. 

Tba iwo caiboaa, bat»aan which tha light U dtrckifed, btmi la coolact 
air. aad thoncn at each iaataatt a atfcbaa iai w la oooacqaaatly aamaary. which 
briaga dwai aear to each other, propoatlonaJly to tha progtcaa d tha camboatiaa i 


CM 



— ...id oMibwitieo thaa lha oagati»»,«» 
1 liaca tha poahiw catboo ihia la a ralatiaa »hiah 

ut BaTd wora n|>idly la het d ^ SSo. tha meehaaiaai mm 

ih tba Ibichiica aad tba aatw of w _ ,, lowarAa each oth^ 

M exigaaciaa Tba two car^ •« tia^ Bd,tha apprr ca^ 

t lower carbon hy a ayiral _ txia la comawn to ibatn. 

weight, which rainaa It to T p—*" '- pil* of fhan <•> to 40 daawah t 

The galranic cnrient h prodnoed kj • *“ 
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it •rrirei «t til* two etrtxtm, h in n^mmia nlrt^y known, 

•leotro-iBiumeC eoB«ml«l in th« coinmn of tbi uutrnment. Whon ih* two gnrb^ 
ue in cowuct, thn etrcnit w eloMd, tb« rIf«tro-n»fnot nltmct* • toft imi. plnced J 
Jte «tf«^ of n Urer. wkioh in in gnr with « mjk* wr**. An 
wrion Und* nlwnyi to nnwind tb« icitw u iood m n noiHirmtion i* prodiic^l brtw^ 
X> <*rboon > if il 1» n Ufll* MOnldoriWe. ilw correol no pu^ the nelioo 
of the •pring boconun peiMlominuii. the tertw in nnwonwl nnd the cnrhota npproerh 
•Mh othCT until the ennwit. n|cnin coromimeing to p#*e between the two enrbon^ the 
Botioa thnt drew then toweriie e«h other in nlued in projnrtun to the iwtura of 
the predowinnoM of the electricity oeer the ipring t the combaetmo of the enjhofle 
Mtaln ioerouM their diitancr. nnd with h the enl<eriar Mtkn of the ^ngi brnrn 
fnllaw* neeio the pndamlnanee of the ipring, nod eo on. Then ore ^erMlivn of 
■Ctha nnd mctiim, in which il one time the epring. at another time the eJectrWty, 
haa the pmlominanee. On an ania, coimnno to the two carbnoi, are two pnlirjat 
one. the diameter nf which auy he mried at plenanre, commnnienlei by a rOfd «im 
the rod that earriea the lower carbon, which eorreaponds with the poaitire pole of the 
pile I the other, of brnriahle diametrr, h in cnnoectliio with the upper or ongnti*e 
urhoa. The diameter of the pulley, capable of wiry iog oroportionalrly to the naing 
of the cirtwo. with which h ia to ccmmunlcalinn. may be incrraeed from three In 
are. The oyeot of thia arraagement ii » pnmerra iha Imninnai point at a coo- 
ecnirat lereL whaterer amy ha the thickncea or the aatnro of the earbona It » only 
netcuary to know that at rack change of kind or Toimna id the earboo, the diianlrr 
of the pulley muai be made to rary, Thle rariatioB leanlla from that of a morahla 
drum, entamaaicaiing with aix JeTcri. artlcolated near the onitre of Ibw ipbetw i the 
morablr eitremiiy of itoi ato amu of the Irrer carrim a mull pin. which liidea to 
erttodrirai aJitt. Theae alia are ohliqna in nnpecl of the aphrrr i they form inclined 
pUnen. A aplral epring alwaja ream npon the extremity of the lermt an that, if 
the inclined ntanea are tamed lowardi tha right, the aix lerera brad lowarda the 
centre, and duntoiah the duuoeler. H no the eontraiT. they am tamed lowarda ihe 
left, the diametf r toareaaee. and with it Ihe rclucity of the tranalalian of Ihe mrbnn. 
which coanmmicxtn with the puller. We may noclee. to pojmng, that thia apparalua 
to marrelloBaly adapted to the prodoettoo nf the exnrrioicnia of oprica, rrea the 
ranat dclicBle) and that, to thia rrtpect, it adrantagenaalr inppUra the ptocc of aotor 
light. Aa it to itnitc impoedhle to deaerihe accurately the minntamnangemema of 
thia toitruBuiBt. the Ictteti of reference hare not been aaed in iho >ezL 

Dr. Richardaon informa tu, that altboagh Mr. (Irom ealralated, Mme yean ago, 
that for aeid,ttoc, wear aodicar.ftc. of hatterica, a light e^natlnUtt waxcandleaeoald 
he (Wanted for aboat Ito. Cd. per hour, the enet of the light employed for aboat d*a 
mianlea at Iler kli^raty'a Thaatm. aa aa tocideat ia 1^ hollet, which waaohuiaed by 
tmploTiBg 7S Bella of Calton'a battery id the torgent atxe, waa a|id to he S/. per Blgi>h 
or at iW rate nf ltd per boor, la thia raJcutotioa we npeci we harr not a fair rr> 
pfoamuiioa of all the mnditioaa To obuto a light for ten mtontea, a battery M 
large moil he Bird aa if it were required to be maintained to aetliicy for hoara— and 
pndMbly the battery waa charged anew erery rrening. There can be no doubt hut 
the fuel of light or of any other/her* from ctoettieiiy. wHh oar pneacnl mrani of pro- 
dariae It, muu he greatly to rxeem of aai of our ordinary awnaa of prndacing dla* 
mtoaiuw. For a c oua Hamtii io of thia nbjn.t, lae Eijurrao ncunTic Eaauiui. Mr. 
Grore propoard a light which ahould be ohtatord from tocaodeaemt ptottonm, but the 
ohjectira to ihto waa, that after a abort period, the platiiiun brake np Into muU par* 
ticlea, the elretriu rarrent ealimlp dluniegrating the laetaL Mr. Way haa lately 
exhibited ■ rery eoatmooua elcetne light, pradaerf from a couaiant flow of mercury 
. rendered ir.cand eaeeB t by the paaaage of the electric curreM. 

ELECTRIC W EA ViRO. M.Baaelli deviaed a eery beantifhl irraagemmi, by 
which all the work of the Jacquard loon ia exoruled by an rltctro aiagnetje ampge* 
meat. The detaib of the appmataa woald oeru^ mneh ajure to the miat cuactan 
deocriptioo, aad aa the toreotion haa not patwd into aae, although M. Fromeni haa 
mudUlMl and impn^ved the machtoe, we moat refrr thoae Intcreated in the aahlect to 
the folUcarriptimi giren to 7Ji fa /liiw'i TVeatue lu £facn«rri|r by It eltiT. 

EL^RO-OILDING BATIL Ere Craxmaa. « 

ELECTRO.METALLITHGI. The art of working to meiala waa c ar r i gil on 
exclaairaly la the aid of Bra until the year ISat. At tfam epoch a new fight downed 
npou the tubjeet { cnoaidemblr totrreat waa excited ia the arlentifie world, and much 
aatoaiihaieBt amaug the gvnefal pnUie by the enanoncement that eketricity. under 
proper management, aad by moat eaay proecaaea, eonld •uprrMde the ftimace to not 
a few nperattoua uppo metitoi nad that manp nperationt with metala, wUeb could 
arurtwly be mtertained under the old eanditioB of thinga, might be placed to the 
haada of a eklld, when electricity to mpiayrd ga the agcui. 
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- PrnUk .MeWioo «rit dirteied to the impor^t ^ 

Vmrrd ia the AtUmnm of May 4 . ie», that l*nrfe^ Jttoh^St. 

LW •• (bead a taeihod of pay Uae, howeter fine, eagnred on eopper. lata 

a rrlieC hr ealTanic renceia." Jaeobi’i o»b aoenmit of the Mttrr wae ih^ a bile it 
Donut, in Kebmary. I»37, wxareatiB* U» (alTanie laetietjjaHont, a imkiajj pl^ 
mmmn pmanled itieU whkhfhmiiK««i bin alA P «toly wd 
datiea prermliid hie eoopWtin* the iaTeetogatioo. ihae opc^ oat to 
■mT it *» Mtioml October S. im that ^ eo«mimicaa|d hn^du- 

^'^c^puned .hh n-oiouo*. to Uu Acul^ of Scinu- d St. P<ler.borj, 
an abetract of vhieh Mper wae poblUhed in the Ceruna .\nr» of the »ame place <U 
OirfAcr !M) of the And la a letter <rf Mr. 

I Ml, the natnra of the ducorery la thoi pna in the 

.UiMd,efia.rtnc.^ SpcabiiMCof a reeent ducotery of Proftyr Jacohie he lay^ 

“ Ha abSetredX^he eo^r depoeited b^- galryic Mina ~ ^J^*^***?^’ 

ereiU by reftain preeauiiona be maored ftom th^ 

pmW ia relief amet acearately eeny accidental 

^dioJuTu op thii ramarh, he employed an atieTa^ 

ranted the depoalt to be tonoid on It. and remoetd it by aonir^ie^ j. 1 

that the rni^ne waa printed thervon In relief (like a woodcut) 

*■« tirint iu51* mnumiplt do«i not ■ppcftr to liaTt th* •Jo w «• 

po^to'^r^ly aa t£c bnel£r noaa that appeared a couple of mooiha later at the 

a or fooT lUra after the appeitfaiKe of the noUe* In the .dMrwr™^ Mr. 
ThouM itwnccr earw notice to the PoUtrthnk Soebdy of Lierrpool »hd he had a 
Thuott i ^ a . ioortv ffUiiv*? to tb# inpliatioii tUfirkity lo Uw 

‘l^SirS^ir.^ic*t. the rSdt of hi. diaceewrim to the 
KSiah . boh Ihr wwoe emue. which do« nc< 

madei and H emitoaHy wna made pahUe, aa at 

w/S^hSinJcidr or urerp^^ “iS: 

fini propoacf^ larnngn j / mferttn* to the notooe m tha 

In Ih. ■uaatima.a.tndy ««SaT- therSm««ccmrnt of th. 

*wii»rof USi, lu^tndM ^ ^ pleaaiam.’ H» letter do. 

pewaanui from engm’*® oopper-pujea uj a" o cc i u iwd to him. ftom 

.hi. proe^PP^ ” d*o«." -IfikTh. oh- 

*h« h^ p4h«raft«^»‘^ ^ eaa. “for 00 detiS* the pr^ta^ 

tamed m«k^fr«n the fine poftkrlei of powJae 

metal, the moat delicate a^ •apenunmS' emeer. eahiWicd their one* 
uaed in polkhin* to Utf <‘*7^ 

tracea' oHr^rigl^ld***. T"* *'*«* 

beeoou coeerod with ’ ^2Ufl oeeaned to bl>a.aad experiment 

I^eeidentaomcdrom ofrun^h a doifn nude 

coofinned hia ew^n^i^ ■ m^ ha depoaited npon the nutal at 

Ihruueb th. eamUh with a point ando^J^^ 

tbe^^SLod port and tb oaa Mr. De h Bne, after deactilanf 

In the rtihiarfdir#/ ifapiirioe --ll-known condidno on wUieh the jeopertira 

n limn of Toltaic that “the copper-plate ia alaocorertd with 

of the bnttery in one^km bring^p^ted, * and he goc* oo 

n coating of metollic lS5i fi-mad. that befall nnppd 

to d^he Hut - to pe^ » Vto on which It ia depoaiirf - 

ontHfau thecoonlcrpart of ercrriN^eh „ he cmtld not M to 

UanieU bimadA whom Jf, bamry to any extent the war pj^ 

do fa commoo with alt who faD^ Bne. oc any ooe daa. to whotn 

Uarftiea | bat it doei not or Spencer, eaifbt the ^ d 

th« phraomtnoii pmtnird ittel/ . -nmar ihM th* uoprrwm twne wHh Um# 

ia Jw^abflityin iba arta- •« •TtoJ^wlJbm littW dmewem. to bare been fafa 
greSSTriekfaem to H- Jotoh. dapard between the t r> wla. 

to them ill renlUIng their de^ ■ nt^ thnnadrm to Profiemor Jacobi, nod the 
the “ perieclly norel de*». F»TJ2”-rednetion" waa oommnmeated to ^ 

time ilKO bu Jfd- •»' 

Inpmal .^cwkmj ^ .i-re to b»« hc«K#o •tn*iw« of lh« »«pon«rt 

SpmwOT appair. m f»r m ^ ^ u to hMrt uUn mny itrpi to ^tevt tWw 

ohsTrciuI^ aiuntfan waa arvamd by »»« pr<»too. 

aa aa farrotioo or to poblia»Ji«w^™“ ■ 


aa aa farrotioo or to pobliah^new^^ » 

poblicntfaoofiheaitom^ rfJ*^ . j^gb.,',-H«rttomrfaIh^ Wdluia 

Jacobi'a“Odrano-pfa«ik. SSmee • nui ■m' 
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“ ElxtroCTP* mnlpnkoon," four workioi lh« l^re^ pirm^ 

Uie diflcnmt -mm ium«*t which Uw art w known » sod frnso which it •• * 

that mclaU mrr baconw. ac it were. pIsMie ander the apancy of 
and Bur be wotiad and monbied imo term. Votoia pain ar# deaertbcd iti 

taniM ta the artidaoo EuKTao-TaajajaArBT. The partknlar rolta* taur which led to 

Ihu dUeoeerirt bow hefare ns, here raqairea special notiosj bewasa. on the one haad. 
while ia oae Ibr other parpoaea. it was the ioainiiacnt which flm greeted atlenium 
foecihlr to iha behsTioar of Bietola aoiler certain cooditicaa of aieetrie eurrcBt i anti, 
OB the other hand, it has bee* itself oaleasiraly osed in electrotypa opmti^ 
rrofeaaor Daaiall Ant deaenbed hia mode of arrmcioB a aol^ pairm iha 
■uiAicw/ TnntmUmt bt 1*38. Fif -••S shows one cell completo of OaaieU t cotn- 
binatioo, which from ha bebarioar is called a ocaataat battery, a is a copper eeaarl t 
■ a rod of aiae, eootained in a tube e of porooa aartbanwa^ 
Th* Bqnid within the tuba c is BtU and water, in which caac tM 
sine is la ka nataral ilatni or, anlphuric acid and araitr. in 
which case Iha sioe ia amalpamated i tin latter arraoecmei^ being 
Iha more actieeof the twis The liquid in the oiuar Teasel a, cm- 
sislJ of errstaJi of aulphata of copper, diisolrad in water. ^ At c 
is a perforeted shelf of copper below tba surfcca of the linuwl, 
upon which an plaocd spare crystals of snlphato of coppw, whlcn 
'diasolrc as roJjmrrd, Bod serre to keep ap the strengih of w 
solotiun In proportio* as the capper already there is eatracled by 
the soliaic aetioa hereafter to he deocjibed, n and • are strews, 
to which wltea ntay ba atlschod, in otdeT lo connect op the cs^ 

and etmery the enrrent ftom it into any desired apparsioa. Certain 

chemical changes take place whan tnis instratneut is in action i 
oaygan ftmnUic water within Iha paeooa inbo combi^ with 
aloe, making naide of aine, which tnlen into eosnbinnlloB with 
nlphnric toid, peodneing as n Anal resnlt sninhate of sine i hydro* 
gen ia liberated from water in the outer ^1, and naei f Uha intes 
oxygen ftosn oxide of copper, and combinea with it prodacing 
water, and learing copper trt*. As ns ths metals are coo* 
oerned. aine ia coDtanMd Jnm thetadB,atthsOBefnd,aod eop|>er it libcratad 
nuam tte plata A, at the »iui. Tbm nctiona an alow and cantinaont i and 
tha copper, ns it is Ubnatad stoin by atesn, appears apon tba inntr SurCm of the 
e«U i after a tclllcienl qaanthy has been tccaaiiilaied. may be pooled off er 
remoted; wbeo it will be fbond to present the marks and leatorea of tha aorlhca 
from which it baa bsm takso, and whicli, as we hare idready said, arnsted iW 
attention of many into whoso bands this inatnunant fell, A a hgh t 
modiAcadon of the aten arrangtmenl gisea oa a regnlnr oleotro- 
typeapparatna. The call c in thia arrangemeWOJg. •9#),Iaof glam 
or porcelain, or gotta percha. Ailed aa liefbre with a aatiiratcd aololKm 
of sotphate of copper, to which a little ftwe ncid ia generally 
added I it it prosit with a shelf or other means of ana pend l ng 
crystals of snlphate of eotiper. A aine rod x is placed in a porom 
tote p, as atr^y dcacribH t and a^ the other metal of the toIim 
t pair. In aospendad in the eopper solution and connected with Um 
line X by tba wire m. The clealrie enrrent now pastes: aine m 
cotitomsd. at la dp. Wd, hot copper ia now dapoaited on tha metal 
■ front and hnesTand on at modi of the wire ir aa may he in 
lianid t or, if Hr. dpncer't prccantion k leken of sarniahtng the 
wire and the back uf the metal m, all the onpper that ia UbcretCQ 
will ha acemnohued eo the fhea of m. If mlt and water or rery 
weak acid water ia oaotoined to the porous tnbe p, and tba ntoa i 
does not oonsidcTably exceed to mxe Ihe metal m, the cooditiiMis will be comfliail 
with Am- deposidne copper in aeompact regaUaeftirm. 

It is ohricas that, with this snangemrnt, m may ba a moi^ or other form to 
metal, sad that a copy of It may be nbtaia^ to eopper. Faaihic metal, cootitinv 
of 8 imss of hiaminh, 4 of dn. 5 of lead, and I of aattomoy j or B parlfr hisnuitJi. 
a dn, and 5 land, it mnch naed Aw taking moolda of medala. The iagrMtiears are 
well Belled uigsther and Billed i a quantity snllciant lor the ohleet to sirw it 
ponrad upon a slab or buaid and sdrrsii tottether till shout to set i tb Aim of drm 
it then quickly cleared fnan the nufruw whk a card, and the coU medal ia cstber 
prqiecttd upon the bright metal, or Iwlng preriously fttted to a block of wood in 
appltsd with a sodden btov. Moulda nl wna or sleartoc sarionsly comhtord, or 
more reeently and HTllar to many cnass, mouhli of guua pareba. are appUralde to 
many pnrpotes. Ual, ti none af i»»«m latter matcriala comtoet electricity. It ia on* 
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onivvtMUr mfiay^ ftr **^**7^’ iMtoTakai to eontimw U •» f«r •• 
JuH .tth . p»« ct worf oo > ^ wtA tte tloe. W«fc 

rrlatMN) on sU part* o^ th* loi***; . _,.i_^ .i.^ uo in* lo tlw f—8* 

Toluit’ forrcBt* ikrTOffc ,,*^i^noil b» ftudTiDa ll»« »mMi(!«i*»o« •}“•*• 

flveiric currwt i* otoln^ ■ dwtta rt_ mi arTmnxrRintt i* 

SSn>--«J»-r»U.J ^ « trooglTK^ -iU. 
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■drmntaK to *40111 ■ horioontrf •rr»wi*»i, plodng the nmald 

ihicktKM. TblehM been in •onte uiitBoee* obriated. Bnil »“ 

hr*l owthod ntained by keeping the tolntino m mooao, either by aitnag or by » 

o^wr* b...e,y.- u» 

m^tmUttroMAi DDtfnckKM ; b«t Mr. »mw*i mm itnipU arr»anr»ent of |rtitiiii»d 
■ilTcr nad rine. eeeited with dilated eolpborie arl^ bei been Cjand ia practice atore 

a e-el of «od, «!.». or a^U-aerare^ula. £lna^ 
•nlnho^aeid. oae la eight or tea, a platiaiardi ailrer plaU a. eiiatntoed by a pteee of 

■Upborn acia. , ^4of ahu. a a oa each aide, ao aa tn tan. to aa^ 

^ I^nt both ndeirof the aUr« jOata. The alw piatra at* cooareletl 

by the Uadiag artew h. Pbu'niaarioa^aJata m apply igg^ti- 
nom ia An* powder to the metalbe egribee. Whea hydqt«o la 
liberated by ontinery cteotrie actioo upoa a aiirfaoe ao pwpar*^ ti 
hi nu ttodeacy to adhere or eling to It | hot it at ooea nae*. w m 
(act eeti oot of the way, ao that it nerwr, by iia prsarOM w 
bg, intertbrea with the prompt aad ttirfy 
actioo 1 1^ ta thia way, the aaioont of aupply ta «ll h^ op 
inatbiaatJon ia Haelf another illuatratliio of workiag la oietal by 
rWctricUy A few cryatala of chloride of pl^um a« 
b dnaled anlphuric add. A roltate cnrtwiU la to rater t^ 
aotution by a plat* of platinum and to eoaie out by a ailter put*. 

I Two or Ihira DanicU'a or tUnee’a ceUa are aeceaaary for the op^ 

' ration. The chloride of phtmum ia decoapoard. and the nteld ia 
depoaited opoo the ailrrr plate j not, howew, in the regulino 
earatort form, ne bbe cnee of copper, hot in a atmr of Week powder in no way 
oabJivnt. Thl* afftinU nlao an iUualTatlao of the diffeiral beha»«)nr of *a^ 
SSdJTanalogoaa dieamataneen Copper la of nU meuU the moat managrable, 

material b obtained fifom gae retotta, and ia ont uuo pbtet a oaartcr of an Inch Uiirk, 
a Urge* aia. «• tot. lb Phoi-L. >• ^ 

uraal wny ai abora ibaoribed, and drpoeia coppcT cm ihcir opper rarta. ^ by el^ 
trotyp* proetwa. and eoldera a copper slip to the electrotype copper, in order to make 

%^Uhu!^a'“iaI^^all»er and gold, copper b the metal whUh haa been moat 

rateneirely worked by there praecaaea. . . . 

Srn* an copied by oblabing uaprriaioM m acalmg-wan.'pming a warm wire 
bto the edge (iw a eomiretlon t rubbing hlnchlrnd otrer t^ wax to make the aurface 
eondaeteod i betening a tlip of aine to iha other end of the wini» wrappmg the aine 
b IrowB papw, and ^ting tba whob bto a tumbler coolainliig anlpbau of copper, 
t litlW Bill-wAUT berti pooled Into lb* bfnwtt p«|^ cell. 

PutmiR Of f ABM Sudaujokb naj hf tAlurBiirti »ith wax or ttuann#* and th«n 
tniawd. if nnaU, Ukeaeala: If larga. ia a diatincl troagb. ra b^g. 6»T. 
ibe copy b b btagllo, and may br need aa a moold far obtainiag the (acromib of the 
enac ‘Xiotw eommnaly.the eaet aatnttrtedwiih watm water, ^a monW of « 

taken in wf*. ataarine. or gotta percha. TWa to treated with Uacklead. and b other 

i re twcta •••* ■"’■o •» j __ 

WooKTTa a« tiralrd wUh blaekbad, and a copper rerme i* depoaited ay^ 
them. Thii to need na n taouid to oblab ttoctrotype duplicalea, or la a die far 

mra a« obbined b copper by taViag a plaoer coot of Ik ^pe. 
traating h ptaner fimhion. depotitmg a Uun plate of copper npcin it. and girrog 
■roigth by hachbg op wHb melted Uai. 

Old Hwt tf** kmt br cppiwi by the intrfrtntkm of plaMrr. 

Ewffuaem canna oa rarKB may be copied by fint aaliiTaung with wag ami thea 

"rSet'r^bo copied by the blereeatioa of monldi, or may k eoeeftd 
copper. Laaeca. Twioa, and aaancBBi .may haee copper depoaitid apon them. 

The aame far rranmrrw, amm, and araTOa^ v , __ 

Uam and Aowera ara fitraUhed wllh a eoodocfmg larfiicc by dipping t^ into 
a odiroon of phoephrirna b htoulpbuiet of carbon, and tka a •olutitm of mttaw 
of aUter. Sarer to Thra tebaatd b n metallic iUU opon tkir aurfiicc. 
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1^1 pJM»»r prfjMM jyr^ *af "«• “PI*'' 

s^srr,i2 Jt^ 

«d rf c.|-rHj do «ot .pp~ to h.T, bc« I^ 

by „,™rod for tho B»a»*Tni to wwk on by dop-itiB* copper 

Plat» IAt* vmu M«MAiu whm tkiek enonkb. 

oa fdCrfuiiB'i cot»pfT-ptal«*» _.^ !yrT..i.r»* tb* eUclr o cyp< prow* b** 

^o^th* pbubftm obouBtd by Uw ^ep®- 

b«m W !!!!I!r iaa ohtob niony coptoo of tbe onfinol 

Ititoa of ooraor» thji _<* Jt, .od ibon •cpontfolC ‘•to ‘T*' 



r:,«» 

•nr^- u- b- - 

Ikir iiMiinr rirtr wWb ftilphttrei or pof^wro ^ Prcn 

w,*^JTSier thinp^d^ l,*^eO in ibe »«»> 

U.r ptoie Ihtn pfopnr^ “ U* print <>«» - *«“ * '“*L 

•nd Bumntod u »n nUctro-giy^to oiBwpw ^ ^ ^ ^ of u»» 

orijrinri dm-ing. ^ wtt or »y d«g- on . Uir 

to*SL P^» “ »PP‘^_‘^ ‘TW.TCt- 

them. A pbii» cl««B'«« *i ^ cl«ctnMTpeiioht»u»«L t. ^ 

prodnerf iTof the «»»^ iSS 

gU.i-ther"1«ttoo.of Itod. «»• ™..arfcU.itobfo* Hcoo. 

d«««o.intb#n«ul«y»“»"P'''P^ K.« l*rt iocee-fony 



' «THCorr«. B«b«r.nto^^^«;^JriHu 

Ikoii m»y be coA-rt» Mootr <rf ibe nUpbUe. ®®*^j*J* Th*liaa ePTfiMW m im* 
Solpburir a M of tbr »3l^»PP*|^^ Utodertoobtrt eoM 

copper on "SSto. dTto- no onlinwy 

p^y rowrrd wuh 'W-^ ,«ir, to «“ * •^“2hk^, b. obtrinod by 

SSSi'iSGT.^.S^ 

n^dto nndtotoin-JtfOtotopctoto** *• u, wotort them fr— 

twoltn- ;. anolird to rorfoer* ^ •T"* ^Li-h u -t in 0 troo^ »• 

caSST^rrTto .-5 -photo of ^ 
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T*oorihw»»i*UefyetU««n>rin«WT4. Tb«lroBipjHiii»e«Jlieoin»rtH 

Witt tta uac cad of tta faaticTT, awl ■ niaie of tiac vitt the rop|wr wad. • 

i°«<Taic MAM dy Dot apiiMr to iurre bees ohtmiacil In ■ wIM dbtiort finim, 

bM to bm .. lamiiien] a • enillns “P™ • copper •arttee. Srnrata 

•olotito nud. of wIpIuK of rapper aod of ralplwte of itoe In cruide of 
pctoiniw Tb. two utoloM to then rnUerf. and pteoed h . dra.ni.pomo, troooh. 
Zj” ” * butrrjr anr na^ and a bran plate raniweled with the rapper 

An eltatrotjr^ copper neiUI or other prepared enrfera U eom ir ele d with ite 
*7" “™* •fP"'*- »“• depnalt llowlr fhr anaw 
plto '**'**^ ^ eohition ehaapa, and rapper appwin in 

•nJlcafinoaof thie ait win ft** «» M« of ha 
nupccted. Kne were tinned 
2^ ^ the art waa known. Bnut piiia are thrown into tolhiina 

of tin in Clean of tartar, and arc nnehani^, but when a lamp of tin la thrown 
** aod itn la drpoeirad on ^ the br8^ Any 

«k* inanence. Space eonld fcU na weti 
w^go tkra^ the Un of eryetallme aad of einple bodiea Sinned by tbece pro- 
^^le o?'**** of protoiide of rapperV tetTah.5^ 

~ Ptotw^hhwide of coopert oetahediml eryatmta of cnlpbida of aUrar* 

10 naiM. tJi been formrd hy tkm ?o<ioio octioB*. Thr alUlbo iMtAlt new 
obultwd by Daey in the |(alraoie way , 
rT. —• “•'‘•‘ned by M Bunien by opnih,,^ 

®^*jcidee of the«e metal* rhber in antmino or la a atata of h»«e<n *""* 

prodw!*! M the plara where tbe enrrenl ea«rr* the deeom- 
^ ootor^ea c of fc. A triale of rapper ia prep.r.'.l aa 

eorered i^ an atahla, around^ wait 

^ «H» bo»P»dy pileh , a»l it. tok with e^ii* Th. da*, fa tte^ 

Aroodh theetehm, ,r^ whb a tn. p<rini | the plat, ia tteiT^Sld in tt! 
bmtSh n. eonmiwn, ruber aolphate of copper or liinply dilated ralphtirie acid, a^ 

^ Bra liora to tlnp^ not with larniah t h ia then replaced, and win a 
few m iantea fa remo^ and the darker ahadra m Mopped onl t the M^’etiU re- 

-Ji: 

Plarialied lilrer fa Biedin fece of the dagnmeofirpe, inuead of coDoer The rerali 

rune* out ia about half a minnle. An ozy-ittlo^ of uleer fa^lEraed 

mercury of the plate lemainanntooclwd. •»med, and tbo 

A PaoTOHULTaao^nAPMic Company to keen fermed in Laodn. Aw 
to tin praoern^ Paul Pictach. Ho nahea aololJooi of herhroniain of notaih In VIm 

pinei^ whierm^M. -Waning u en- 

to mStbriltottoJenried. Hohili fa th. nattor ^ colonr. 

Stoterr. If ttid’aJ^^^S^ 

pi^ la the BolatMO, ft 9 nim of dfrlM b bomry, ftod btid OYrr 

ntniJLiCi^ S2,r£5s:i,rysi,“i? 

.-1 o«- -H- kl ^-zsrJ £3,S srzy^JTiSr'^ 
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■ma aail aranfa, gicniali TfalM. anil lawinf tfannch mUMi ycDs* ta naa-Ulu^ 
i^jcb b Uw laM celanr ta tk* arrlaa, 

AMordiaji to tba ihaiic of ibc meul hj which the carmi ratna —ha it a point, 
a ilip, a rrOM, a enncaTc, or a cwiaca 4Me — ao la ibe fonn of tb* <«ta«rc4 agnta 
aahed. And iC la addUioa to ihia, a pau«ta ta cant or gusu pmha ia nu ou and 
iMrrpoacd hetnaca the two aari laea a , tba action ia iatatcapted br tha pnrtioiit aa« 
tamoirad, and tba dcaiga ia prodaeed on the airri plale, in coloara, that nup be 
(reatJp varied, aocording in iIm darauoo of tba cxpanaMat Tba difioant ntoara 
are due to the diScrmil ibicbaaaaeo of tha thin llraa of pmxUo of Icsd. 

&t jacenuotcl propoaad ibr dopoait of pcmxida of In^ and aka the nd pmxida of 
ima, tor prncrctinf aiciaia flmn the actian of tba anaoapbara. For tba latirr. probK 
anlpkatc of iron ia diaaohrad ia ammoaia ae l n t ion, and operated npoo by two or duaa 
hattoriam. 

Ttaa noai baportaat appiication of alrciro-mctalliirgy ia tba aita baa baon for 
rLaTino and ututiao, wbioh k moat ralaoaivriy canrM on both at boar and abroad. 
Braulia that were anaUatnablr. aad otbm anainabte only at great eoat. are roadily 
produced br ibia HMida of masipalaling; Tba liqnida moat in naa ara the eyanida 
■nlutioni, itiat Intrudocad by kleian. Dbioatoot. They are prcpared*bi eat tow 
wayik Cyanide of potaMiam b addad careMly to dilola aoiutioa of nitrate nf uhrrr) 
atid the wbiw dr|H>ait of cyanide of aitrer ia waabad, and then dimoirad in odur 
eyanida of potaaaiani f' or Utna water ia added to the nxtnto aotntion, and the brown 
drpoait of vaida of efleer k waibed and. while woiat. it dimiired in ennide of 
piitaaaiaati df commoa wh k added to iha ahratr aohitlnn, aad tba wbhe iwpoait « 
ehltirida uf aitrcT k waabed aad dkanlrad ia eyanida of poiaaiiam. «>r a aolntioo of 
ryanM* of nntaiainm k plaOad in the mmpb 0./^- #9*» and Iha cumni ftoni ihrw 
or four ertU ia panad into it tVom a aiirer plain at c, which cnniMoaB with and ia 
d'laMleed into tba liquid, conrertinr it into a cyanidr of ailear lololini^ To p^cnl 
aarrr bring alwtraeled by depoaiuon at *, ao the cwirenl learea ^ troogb. wa 
metal at *> M placed wHblo a ponmt call of cyanide wlathm, ao aa to limH tha aetiom 

Onlil aoiotioa k obtained by diiaolrug tba anhydrooa peroaidc of gold in cyanide 




& 
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veil MeoinpIUked M U b vlth bat tolmlnna The modet of kee^nf Mlatiost hot 
rvrj viUi cimoatUiwc*, ud wHb the extrat of the optrUMM. J-'ig. TUS u ^ 

roa 



irrmogeneqi tor opcntiaiii on > (null (cate. The t h—I ■ &, containlnf the 
•olntioo. mti over ■ (oull Mots or (isht-Ump. The ol^scts to be i^l m ntepeodcd 
bjr vires |« lbs coodiietiDg rad J, in cooneetioo vlth the sine end of the battrey i sod 
Ibsnid vtts or plates is eonaectrf vlth the other end. Atarmperstniv of (Vt>m 100^ to 
t00“ is dcfirabls t the higher tsniperatiim n<]airs fever battery cells i vhh iht highest, 
one vill suDea. Tbe s^atiaa ot eoarsc erspantes tmder the IniloeDoe of beat t sod 
distilled vster mutt be added to snpnly the loM, before each fresh operatioa. 

P^iig sad gilding is snooesslUly and, in point at soonomy, adrantageoasly 
carried so at Birmhighaai, in mors than one msnntkctorT, by tneant ot augnslo- 
elretrieity. In tbe article ea Eucrnir-TnLEOBAniT vllI be fbond a drscription of this 
form of rt^ric fona | and ^ means I7 vhiefa h is praduead. An steetro-magnet is 
set ia motion la tnal of tbs poles of a penaaoeat augaet, la such a maancr tliat tha 
soft irm eora of the elsctro-magnet becomes alternately a magnot and not a Bmgn^ t 
ia the act of becoming a aiagnet, it raises ap a earreei in one dlrrctioa is the v ire 
vhh vhieb it is vosnd: in tne act of ceasing to be a magnet, h raiaea np a c ur rent in 
tbe rerersa dlrsctko. Tbe cods of the vlrr arclcdsvay sod tnsalalrd. Theiastra* 

70S 



meat ia fitted vlth a eamramtator, ■> adJaaud that it oollscta tha eansnu from tha 
eods cf the vin, anu guidsa them ia a amform diraetioo ialo tbe tesad that eoaUhit 
tbe aulatioD and aitkboa to he i^Uad or plMsd. Ia pracuos, a singk BMctuflc eotmUla 




















ELECTKO-MOTIVE ENGINES. 


97 


of nMBf ■lcetro-ma|[Bcti gronpcd teg«<lMr, md nuy poiinitil marawts for «xcilin|f 
lyn I by which mnuis > auitiiiiiuu* flow of • brft tmnaat of ricrtnrtiy b »■>- 
tLiiuil. 7US UiD iUiutndoo of (neb oo artuigoinrol m Mla|il*d by Mr. Wootriah: 
a ■ o a Bfv (uor rtartcr* of (wnnaDcitt itccl majpirti, mcd fWmi above t i b & 11 b the 
(Vwittwwurk of the machine | r e c r are foar ban of aufl inm, wouixl with Urfc alae 
ratulaled copper wir«t d b a eirsalar dbe, on which they are mounted, aud which 
roiatea on a vcflini aab, of which / abowa the upper i e b the cnanaalalar, 
from which two wlitw arr led olT to the aulutioa lohc opeTBled npoo. The ^cmaarM 
BtaacH'ti ant U ibapcd ( one poU only of each buadta ii Tuibie ; the other ii iieocath 
the dbo d, and lla ^icltt of dcctiw nawnrta c r, JLc. The aab b aul in Mlatina by 
a alr .^1 paaaiim iircr toe itrsn ef a than of the atraai-minae, that doca the onlioary 
work to a factory t and the diac carrica tbs rbcttoHaaitnrla hetweeu the poles of the 
iwrtaaarnl maffocti, and aa pn a cw them to the moat Ihtuonble actkiu of Ibear pidea. 
Thnatamher u ooib and au^tneta vary in proportioa to the work nejoind. By thb 
arraagemcaU tiot only doca each ooil ptse undw the iaflueocf of atony nugneta, but 
each tuagncl acts sacccatiroly oa ntauy coUai and a proportiiinate supply of ndcotri- 
eiiy b the result —C. V. W. 

EI.ECTUO-UOTIVC ENGINEH. The folhiwing rmnarUa on thb ii^cct ate an 
abstract of a coatmunieotiiM read hr the editor to the /a<r>M(jua Otetf Rtgirnttn, 
fat which they awarded him their TrUiird Medal. 

ffuiuaraoi vlectnviaagueib nsohinva have been made, fnit a few only of thaaa 
rei|uir« to he deaerihed. In lkXI,SalrBtaiv [bd Negro publlalicd anaocoitai of the at* 
tem|iU made hr him a thbUireclioa. As Ihd Negro's eagiae was of a eery umple 
and rilectire hlod. the Profeiaora deaciiptiaQ of it nuy be qtuued t — “At I had bnn 
aucwaaafhl in prodaeing looiporarr nafueto of very grat power, with tmy tnall abc- 
tro-moton, I eadraroored to apply this power to moring niaehhiery. t will nuw 
briefly state hy what inciua 1 endrarotu^ to' att a brer in tnoUon, I first tiaeit a 
•aairnelic steel bar, placed rcritcnlly between one end of n temporary magnet. The 
bar rihrntcd from the attractlona ntid rcpulaioas which took place brtwocn its lumh 
pole and the north and tooth poles of the ekciro-niagnek In the same way a uoiiaa 
Bay he rffcclcd in a boruautM plane. I alto not b motion n similar bar, by idlowuig 
a piece of Iron, aef free from the magnet at the mammt when Ha power Iwcame •• 0 
to tbll on OM at ita ends, aAer thb it wte immedbdely iw-sttrsetc^ Thb caa he ef¬ 
fected in two ways t the one may be employed when aqnitk motlao b to be produced 
and the tccond when a greater force b waatedt in the first case the weight tdbt^y 
jiiet oat of the power of the magoct'c attraetion, and the Hialan t the wmght bis fldlctt 
■poD the bar, or Icrer, It b nf-attractrd by the magqct that the action may he r»- 
pretrd: it b aiwaya atnnU la comporboa wuh that wlilch the magnet catuut auppoit 
whilst in ooGiacL la the second caa* tbs whole weight which the tuagiirt can ca^ 
b rmptoyed. and saw b wade of tbs force wbbh draws H to the magncC' Upon this 
was fhanded aerend other nttempla. pnrticaUrty one by Dr. SlehnlthMS, who wu to 
Bibfied with the rctuU, that be wrote m l»33 t If we eimalder that 
bar* nlrrmly been made, which weiw capable of carrying fO ewt^ and IM there b 
BO reason to doubt that they may be oim ie infinitely more power^ I tmna I may 
boldly aiisrt. that tlcetro-magDetwa may crrlnlnly be wptoyed for the pnrptiae .d 
moT.iig machlnea." IWeaaof Botut of Win, aim employed “ a Ictrr pot In tmuioo 
Cm the wanner of a meirtmmtie) hy the altemaang of two Used electro.n«g»tio 
cylinders, eaerted on a third morahb cylinder, eonnn^ with the looer nr^ tW 
beer, the npptr part of which nialutalaa n metnllie wheel, ecrring » the ordimuy 
way, as n rrgnUloc in a conunumu gyralo^ 

who has olMerrcd the motion of manr of the deelrb clocha, that this b in aewral 
rcapecu similar to the pendnloni motutna adopted. . ^ ll. 

In 1815, Profiemor Jacobi, of St. Petrtsburg. pnMbhed u ^ W 

menu, whbh were carried out on a large eeab. rcgardhsiiof *otf, U »'■« 
the Pmperor Kicholaa lib fiisl idem was to cmplor the atimetree ami ty lbP* 
powers of magnetb bars, to that be might obtain an mfemnclng and 
which ctmldbc eaaUy changid inm aeooUniiona “ii 

mmthioc. hae. hcen'madc opoo 

biwmd. has potnied ont th. Iroe cm-e of thrir fiuln^ “ ^ 

ill rifteta^Ut^ in the 

mirnco which U not simply mechameah The boa, 
and tihratiooa,grBdua^ra^uir*e at the wrfitee of contact the 
win be a eunaiderable {inuaocot magnctiatii, and 

alone prodneM the .oVemeiit. wUl be wenhened b V^h^f «• 

licrin.eoi.. which 1 hnew mads upon the magn^ ‘T ”lr“ 
mU) a boncaboe form, has shown me the gtral dmadrantage of itpeateal ahockl, 
proeradioe from the staldco ooatniit of the armatni*. 

Vo*. II * U 
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JaeoM. aiuJJy trttiac uida all fladDatmn molioiit. prodafcd ■ naihiii* ^ 

BoiKii circular moikiii. by aawK oight el«itr»^iia|iii»»>c l«n uu a diw. roond 

aaii-and daht flacd hata aiaiiUriy amuifcd upon a Bxed plarfti^ Tba 
mnii of tba ban admittrd of much rarirty. proridcd it waa »*»e^y aymairtncal, and 
chat it altuirad Uw polea to approach each other at nearly aa poaniwe. Arraanenetita 
•err made, with much ta«oiuity, by which the polea of the iao«neta wan w»»r«d 
directly, and iO that (hat Inreraion ahuold take place proetaely at that potoC wbm 
the bara wrrr oppoaite each other. Ooe hnadred and forty*air iaymwiia la the 
arcoad weta readily effected, and .Jacobi declniad it would be eaay with bit appantaa 
“ to ehaayr, or to cunpletely iuterropt, the afcetrio current, ana th imi a n d, or more, 

A machine conaCraoted apoo dda peiociplw was. at the deaJra and M ‘it* ^ 

Imiwrial rooimtaBUi, pat on board a tea-oared ahallop, ^pj^with paddle-nrbnl^ 
to which the electro-magnetic enfine eu maianira led motioo. The 1^ waa SB feat 
hmr. and 74 lact in wiillh. aad drew S) fnl of water. In «»»**•'• **>•" T”* *“ "T 
IwTtc peraona m board, and the aoya*e on the Sen waa ctmtimud d^g aweral 
entire daya. Uy theae rapcnrarnti Jacohi waa led to the eo tic laa ion , that a hntlery 
of SO mnara fret of ptatmam would prodaoe power oqniifaJcnl v> ^ buna s and the 
Tcairt weal at the rate of tnir aulea aa boor. In IMS, Jacobi tnrf aaotliCT axpert- 
laeot. with a buttery of W plaiiaum plalea, each having M aijo^ inrlica <>f aurlacai 
when (be boat, whh a pony of It peraona oo board, went agniiMt the atraaia at tbe 

rate of s mitei an hour. . 

la 1897, Mr. Thoinaa Dayanporl. of the Colled Sttln. eonatroeted a ^ry angiM. 
in which permanent and ekeuo-magneta were employed. Mr. Taylor, to 183B, 
aatented an elertrwmaanelio angioc, both in .\meriea atd in thii cowtry, the prin¬ 
cipal aoTcliy in which waa. that ioatead of changing the polea rf ^ maciwla, the 
clrcirlo action waa, at Oxed rapel intentala. entirriT toapeoded. In HW. J4r, Uavl^ 
ma, rf lidioborgh, conatnieted an engine, to which be produord mAwn by iimply 
aaaprnding tbe magnetUm. wilbont a change of the nolen Mr. llokart ihiTidnm 
Blared aa eJeetro-auifnetic locoaiadTe on the Cdinbargh and Olaagww Raiiway i 
oarriaae waa 16 fret Umg, and 6 feat Uood, and weighed about i toon All tw 
srraneementa appear to hae* hern rtrj eomplele. but when put in motion on Ibu 
Taih. St waa not poaaihle to obtain a greater aprnl than fcnr mllea n hour. 

Pnifcaaor Page*! iloctro-magoetie engiaa waa for lOBie ttine looked npon aa a 
trimnpH. Tb# ftindimrfjijU prioeipl# i U !• lhn» ijrteribtfdi ** II !• WfU knnmi 
diet when a bclla of anltoble power u connected with the pobca of n battery to 
an litm bar, within it. will rrnuua hehl op by the iadnetd magneutB, althougb 
hebx br-piaced in a yrrlicnl ptBitimii aad if the bar ia partly drawa oat of tba beliz 
by (be t**"*!! it goea back wiw a ipring, when tba hand leto go ita bold. T!^ power, 
—the action of the bcita upon tbe meudlic bar within it,—b the powrr niud ia l^ge a 
•ngiiM'.*' fVofrMor cjihibitad do# of bit of bfltwjNfii 4 Boa 5 boti€« 

•power, at the dmithaonian Lutitotioni the battery to operate with being eootained 
within a •*««» of 8 cobtc feet. It WM a reciprooating engine of S fret mroke. ^ 
the wbole, ||w.l*wtitiff the battery, weighed about one loti. Proftwaoc l*age atatrd, thru 
tbe oaoauBptino of 3 Iba. of aino per day wobU pradatw one horae-pewer. Tuia 
•tstemeat rniuiraa fbrther ineeatigatuiii. 

Many eigoUae attempta have been nude. In conitniet effective laachine a to tie 
raoTcd by tbe power or the voluie battery. Among othera, Mr. Uenley eowtometed 
an rlrctro-magnetie engine of contiderable power, lor Mr. Talbot, and another for 
Profeaaar WbeatatiHu:. la tbcM then wera aiantr tograloua mechanical an^l^ 
Bimta, invented to orrrcotne aotne of the diHenltlea hitherto eacoonleted i Imt the 
pliyikcl cuoditiona were aimUar in thnae already deaenhed. Mr. Talbot’a engine 
waa a fret 8 Inchea loag, and S fret 6 iaehea wide i when excited by a Grove'a 
Battery, cooelaling of hair eclia witb dontde pUtea of tine, 8 mchca by_8{ tochem 
tdatinum piatca » inebea by 8j inchea, exeited by diluted enlpbario acid in thf pro- 
poninoa of 1 to 4 . and eonccntralcd nitrie aeiil, it drove a lathe, with which waa 
lonicd a gan-meial pulley 3 inebea ia dia awt e rr t hot in three unarlera of aa hour tba 
bottm wn> uoile exhaaated. 

S(r HjOnh. a fcw yrara aince, exhibited in Londim a large Biaclun«,«anatnicUd 
aoaewhm on tbe principle of Page'a l tbia. howarvw, failed In prodntn any gl^ !»► 
chaakal effect, and it appeara to lave bcM tbaodoned. Dr. Lardncr •toted, la 1891. 
that M. Guauve Franwnt,of Paria, wm naiag. with mach advantoga. an el«etio-mag- 
aetic engine in hia workahf^ for mmiag lathca, plaiung maebtora, fre. Ita o**, 
however, appean to bava been abamluiwil, oa accoont cf the great cort of the battery 

^'TJankei and Fcaael. (to th* CiWtiacBt. the Rev. Jamea Williain M*GtnWf, Dr. 
Kemp, and othera. In Great ilrhain, have, at^ different tbnea, excited mach attention 
by tbe ingeaisM tBnciiinea which t^y hare cunatmebad. 
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NatwithatamUnf tbcM ■nmeraoi tmh, lod. oonpcclcd wiih them, m almnet iifi* 
'hite imant of eBpcriment. k doc* not Ipt*"* ■■7 mtaeKUiQ expImutiM hM 
•Trr be«i t<*** CSM* «U«h ha** lad la the »ha m t.in n «m t of the Mm af nii- 

pie;iiip clMtricit; •* • moMTe power, k we* nmialy with the new 0 / directioc 
thm to theee eaaar*. dul the emey rred wee written. 

Rlectfw MegtMtima andnabtedly effonle an ahunet aoliniited power. An electro- 
may be roaetmeted whkh ihall haee a Uftinjf power e<taal to many fooi. 
k ■ probaMe, that thnw are Umiu beytaMl which h wualil not be pomibl* to iaeraaia 
the power o<dectm-macanaI thoae Umita haeWnoiyel bera reaehedt bot mptiaaiiif 
them to be attaioatL there ia nothiaff to prrreM the nraliiptying of the onabrr of 
etrctro-roafiwu la the arraagrinetila. It may be rtated, ia eonaectiira with thii part 
of the eoitiecl. ihal fnm raprrimeali made with Ueaider'a mwetomrur. It app^n 
that the derelopoienl of maeaeiieiB in Iruo obaerrea eoaie epreiai peodiantiea. Tlicw 
amy be thna de'-d ■ — With the eamr rlretn>^iiia|tiic< there ia, ae the mjtaia pure ia 
the baiterr are tnereaaed. a cradaal merroM of uatpielie forte. With ftma one to 
meTrWM ttaere api^are a. aerraye eaeeea of 81 Iha 1 after thia paint, with the 
III, ,mm of battery power, by the addiiioo of pair after pair of aiae and pUtinw 
elenwnta, the prodnetkm of power bmre a decreatine ratio to the power rmpl^^ 
and at laM, the additioo ef ftre aieoieote wae not fooad to pnidoec M Increaae of rf. 
fret eqairalenl lo the ralae of one eleoirnt In all eaprrimeota, thmrfont. oa eWc- 
Owmainetie omehiaeo, Ibe raperimetaeliit hae firat to detertniM the atm^ pmr 
which the aoft it«o it cepehic of amuniBfc ia reUtiaa to,—let The oinn^ of ^ 
of wire on the Iron I and tad. the aamlwr of dcmeati emriored in the excittn* 
aooroe—the Tolteie beoery. The Unttth of the mm and iia chiekiiam are abo pmata 
dmandinit apreial rooaideratiooa from the eoowrtietw of an elcetni^mmraTOr meeluM 
There remalm now to raamim the productioo of the power, E^ro-Supietlwa. 
The elretro.meobaa)elan la dependent apoa hie balt^, m the earor »«r “ » 
ctrani engineer ii dependent npoo hla lire nnd hie boOer, tor the prodncifod of me. 

**>"il|mk hmerloe mry la thdr rlfoete, end bimee atiee atntrmenia •‘‘'j* 
widely from each other, aa to the reeult obtained, by the dratraelioo (I (baace trf 

raHn7(deTelopin«) eleetrical ftMoe in the form of a eurreal, with the jrealem elleel. 

eridmtm of Jacobi maybe 
nugnetie tniThtae. it wiU be of great 

cnmmt withoot at the aame turn *J*^^J*!rkr«haie atieb whieh permita aa lo 
alternate eombinetioo of the poua of ptalre ia iW Toter^ wtart^m^ 

incretm. the ipeed of romtkm m will. V ^ ITiitamr hX 

ia ont Haeihiy angmented hr iT*K.«e Aweed ^ — t^nmab a grvat 

counter enrr^ keootiderefcly weakemd ‘’Jt «!IIre 

SSSi&iSSiSSSxiA : 

“Mreimnmd foreo, 

•team-power, or electrkW-power, w ihr by tbe 

anbn^ k i. the rwoU of mnacnlir and Uie^^l of 4<«r 

dae eapply of food to the l^,*!!! ediliiion oTfool lo the ftte*. aider the 

premalTibich i. kept ap by tta iforSdng Ommgh 

Ulera. Ia the magaeUc ofcaino 

wirre. and there earrmta are direelly ^deat upon the ctiemKm omoga 

or of Kff nr Mbrr metal in ibe battofy* TwOg 

Aainml power d^eiA on food. 

Steam power depeame <w oont 
Electrical power dependa on moc. 

An cipthraW nt of oonl **^*?*TI5? *•*"• 

to the obemicai awiaa gotog on. 


o ELECTUO-rLATTNG A^D GILDING. 

ft^Jemble of TvtAlnff 8S8 H». to the rwroewiiciilar Iwiftht of om f«<J, 

Mr^?V»t« BniwIJ (hnwu ll»i in theC^onibh boUtf*. il Hod Towna »o J 
Caiud Mine*, thr corabnotion of one poond of WrUh **5"’™*", VT’ 
b. i^inl tBiiperttnrr. I(»8» mnd 10-4B'' ^ ^ 

hove ihnwn thoi one derree li eqaol to £3S Ik*, mlonl lo iho h«i*h« of one fooL 
Tlwrefoo. Ihehnrteeolvrdby theeomboMioB ^ 

nuebonteal fore* coiaM* of fnbing ll». to the hdgbt of one fool. ^ to 

mboat ten ttioce the oety •f tHe fceit Cofoieh enpnc*. ___ . 

‘«orh *« the eooditioot under which hort B employed M ■ inefire power. An 
eqdvitlent of line b neted cm by the «M in ihc 

iW reby. In thU imnwo of ooidition • eiren quantity of (deeply U »H In nHdbi^ 
tat Ihf qiuntitr oWIm. for „m,6^rt.y for 

Ihv of tW line. The •Ifctririiy, or clrcirtod dietnmniM* » feMnw 

era thr Mrihce of thriuac I U puM ihroug h th# nchloUtMi doM to co pper pU te 

Mitnin meehnnicnl r**Utnnce«.nnd ihaenportino of the force b loot Thbuhcnplw 

in ererr cell ol the eoluie MTWirnnml, »ndeo«t»Biticntiy the proportnnfof line »hmh b 
«:S^to *2?S^tcU rctolu i. eonidctoWy gr.«.r ll»n U dmnld 

the reenk* of hi* eepefunrnti. the moe^ir^foeen 
prodneeif in n DnoWi’e Utiory n* wnnl to UOd.lM Hm. rnurf ^ 
po^ of line, nod Ihel nrodnoed in » Orore ■ bottrry M eqnnl to l/tM.Witi Ita rnieed 

“^i*S2d«itt^^lnli*th« thb b Inllnitely nhorc »b»‘« »* prMticnlly^ 
ufainL A grwu nunth.T of mqierimenu. roede Itr Antbor en^ yt^ dnw, 
Muthli-d him to determine. M the mean nrernge teeoll of 

eercTai form* of hmtery power, ihni mm irf *1»& eotmmed ” >»« tot*^. 

would exrrt» f.«« en-iJ to lifting 88 Ita- to"* b gh. 

tfaue •tun nn n •eric* of enpcruncnUl rwnltti “IJpwt »>>« *• 

iiMlifled In Being the mnninmm ntrniinble doty of on ebetrowtape^ \ . 

iy nD^ieir* hnitery. nt 80 Ihn toiled n tool high, tor ^ r»*n “f “« 

Thb b nbont oucS the ihcoretlcnl muinnim dnty. In the C^bfa rngute% doi^ 
the heb duty, ooe ftoin of eo.1 nuod 1« Ita c^ ^ ^ 

eiMl of »ino ind coni need •caircly he reioMhed on. Tta piwent pnee ^ the mw 
b 8J/. per Ion, «nd eo*l can he ohtninrd, iocluding carrb^ to the imgiaef. at lem 
than ifprr ton» and the tmrhtm cirmrut doe* two-third* mun work than ein potw 

Wy be obtained from the metallic one. _ 

Br ImpToelnB the battery amuijfemeot*. qprratiwi may ermlnally *«reeo<I ra 
truine a cnmtcr ayniiable riectricar tortse. Bnt it limit not ta torjnrtien, that the 
E'eUfpoiofrj«y pbyiical foto* otaerr- . e^t Uw. 

in the farnaoe. or nine or iron in the hafirry. the cbnnieal «i«a»alM»t reprrtenU tta 
tbeurriicJmcchaaicnl power- Therefore. Uie atomic weight of the enrhem atciro Iwing 
tTand that of the one Wom being 32. it b not prartienWe, under the b<« po^l^ »• 
nugrmmu, to oblnin anythine like the mme meehaniesl power lit* whicb enn 
he obiainod from eooL Zii* Urn* at an elevated tempomlure j la baroiag a pemnd 
of one there ihonld be ohttlaed. an beat, lha aame anomt of meehanlcal poww wwtn 
it obuined aa electrlrity in iba bmtery. The be« being more eaoly nppl^ na a 
mime mover it nould be thr more eewoomleid to bum imc nn.ler a holler, and to nae 
k for generating atrem power, than to conannie tbm In nvultnb battery for ginrtoting 

***EL£??Il'S.'pLjCTniBb ASI) OILDINC. IBON. Profcmor Mi'ood,of Sprin/firM, 

Mawhniiettt, in n paper, which h* baacoounnnicatedta lb* Snrn/lArAaierifwn, worn- 

mnida the following a* nwefol reripe* for the daeU^ineinllttrgiit Ho aaya," I “ 

_oti ifnB.stj«Lor Bntafinoi mctml bMbran 



hfa*t 1 preftrr a htUrry miefl op h urore®, ■i\uw» Bg«|g ^—v 

the inttda of broken coal-gaaretorti—in the place of ptaunun. W ilh oo* large e^ 

(the ttnc ey tmder being 8*3 taehtn. andgsoicid with a mUtore of one part anlphnrt 
acid and twelve parti water, the graiihile being rarked with eommerdnl nitM nn^ 
1 have pUkd af* gram of^bhed iron boAlea per hour with bniafc J hnva nuo 
coated type and atereotypt piatea with braaa, and Ind it mom dnnUc than eopper- 

^«*‘»rt-are f>^ nf SJrtr. - I. Dnwdee 1 o*. of pare ailyer in ^oa. ^ 
aDd I o*. of hot water, aftar which add I soart of hot w«cr. a. 
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6oiu<rfil»c«uii.rfl«U-i««talq«rtof To ih. flr« pr^tioa 

W itrnca a Sil portioorf the •ocmul prtpamJoo. tmtfl 

nmriplu^ wWrU My ba knowa by *iiTia« «h* and a^ioK it» 

into ih* cwi UqaiA n Terj uimU qanntity of th« nectM pwjwiMtcw from 

.h^*^a^r.dTifX cuirfiHuia i* “ 

whuli.- of the aiitw ia not •cparawd j iC«» the olhCT linwd la 

U a Brnof Iba ailtcr U wnmlnl. Tbe eltar liquid la ao* to ba poo^ off, and 
thT^a af ailacrj^^ at 

valor 'rbr prrcipitata may now be diiail and bottled for »•«>. To prtfon 
mffijj. t> K 4 loa.rfineifnUttil 4oa.of nitric aeU 
acid lafter h la dMeed add I quart of but waur. wd pmcipt^ with 
neriJrauun. tTmcrediOK the wune aa fur ia cyanide rf ailrer. To prqwr CfiuuAt 
ei>p|»r, ditoolT* I on. of mi||>h*to of copp« in 1 pini 
waSr^or aine. di»ol»a I oa. rf the aalpbate rf aine in I pint rf hot waler, and 

biaiU rf hiM b^. red i«k me^type ^ ^ 

vhirh ia ao Injnrioa. W **“ andToa^ cyan.d^if pM. in 1 

DlMulre 4 <»»• (troy ) rf jl to he wed warm (ahoat »tl“ Fahr.) 

galiM rf rain "*.<‘1*^ w'^eoZ’^i^c^ ba depoaited rf eariow aUadea to mdi 
with a hallory rf at „/ • miaU nudity rf ibe cyanidta rf adecr, 

SuF.trrKO-PLATWO »*Ta ^ ^ a^lw 

ELECTBO-WBI *^ **^*^ „^ !,_ .Uch h Biai ba aBeompanied. 'fba ap- 

wratni eooaau rf ■ iprrad continoaUy upon ooa rf the ealrcautiM 

Ti»# iron ore redoc*I nnd poleatiacd ia ^ rlottro^f*** U amtUnj. Tha 

rfa eloth drawn "‘^‘^JI^Kntrucnbt into n mngnetSitnie by nny rf 
i™ i, tb.^ wbwb bw rf couM *1“ “*» 

*TbeaimUlan«>mnppeamncarfiharlae1rie»park 

nl tha reapeotira anda or a ^ ^ 

clerlriciaaa in the mHj «} • ^ Walaoo, comnieDciM on 

A ^triw rf al^^c^hSi. from the Tbantc b.^ « 

July Uib, l'47j when tjunVth hr to*."* rf n wire itopendcd Ui 

« .it,.liwrr to. tha 

WrttmintoBT Bndga. 5*^“°^^ ofwbTtU^oolBr’a lliU. tbe brgmntne. tbe 
fuJIowlng y.^'rrr^^l, «« uTuto^b^ ^ .pattwent. lie fc««l tett thU 

nificantiatiHita toia laVjr"ph 'irtaU 

Tbe Uea rf apidyln* ibb praj^ W ooeini ttejo 

proper wa» an earW deiaiw form»and further aSTanoea 

were nceeeaary beforo the ^ be mliaed. u _e v 

ia knowledge were e^tiaJ ^H* mart bnrtW ihetoh rf tba 

It woUd t»r eacerd oar 1'“^ cSotortonmirta with lllurtraang Iba l^g 

o. *>■— 

i. ■eri^j'xss - ~ 

aimple, otbcia more eompien i and, 
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tha cmdiiMmi mi^ tkt cUcirk forer ii iiMiiiA<t»d raiT't tome eoBditkimi 
brlna rciy ontiToanMe, and otbrn rrry faToarabia to tha ohjeat ia rirw. / 

Ktmoo k a well kaovn maana of proJacinit ekrtrie rflecta Anbar (ta Oiatk 
tUctrm) «aa tha fitat tnhataac* oo which thra ware ootioad Is a apaeial mannrr. and 
heoce tlM aame. t>ixht hodiea. aach m goldlaal^ or feathers, are atiraclad h; ralihad 
amber; the 1^ gold is <]ttiehl}r repeOed agsio, lha fratben not ao rcad^. la doa 
ooorM h was d k oorcta d that Uua diffrrcacc of hrbsTioar U dsc lothr ge^^grondturimg 
riactricity, and lha fNthcra sot toi the one allowing the fores lo dUftiH uwlf about It, 
tbs other rcacieing and ortatolng iTonly in or near the pniiita of contact i if the fomicr 
prupany ware asiveraal it woald bt impowible to collact rieotrkity t if tha UtVw. k 
would hr tmpoaaible lo grt rid of H. Cbadarlwa ia wall UlaaUaled and Inmrd to 
oaeftil aecovnt in the imo aad copper 'wirra, by which distant telegraph alatioiu are 
counactad with each other t maaiiirNn, by the glaaa or porrclaia artieira with which 
tha aaid coodneting whet aia tnapmdad lo the polae abore ground, and by tha gatU 
percha tgitb which the inliterTanfan or anbnarimr wirta are corered. 

The rapidity with which ciectrir furca traretara coodaeUMa dependa nm the elr- 
nunatancca audrr which the cuoduclnni art plaaadt ia ana eaae, aa ia tlut of wiro 
■oapended la ihr air, the elreino force hat Iluie clae lo do than lo tneei onward and be 
diecharged bom the for cod of the wirei ia the other eaae, aa In that ofbaried wire, 
it ban to dimu>b the clcetrio equUibriam of tha gatta prreha aa it tniTcli onward, and 
thoa inOeta eaoftdrmhia retardalfoti. The gteateat recorded arioeily of a aignal 
thnngh a aafprnded telegraph wire n l.TSMVU miUa per Mcoed, by hi. 

llippt the lowest reiocity thro^h a baried copper wire, 750 mi^ per amnd 
by Faraday. Intmnediate reioeitiea ata recorded, for which tha nature of the wire 
or the ennditbMU under which it was placM were different. Wbeatatone found the 
Telocity (if electricity oodcr different ouoditioDS bom lha abore lo ba >r8.UOn miles per 
arnioi * Ilia arira was copprr, aad was woimd on a bams. The ciecrrielty that araa 
rmpinyd by hlr. Wbeatatone in thiM caperlmaola waa ebtaiasd fraoi the bietloa of 
glasi against an amalgaai of tia. The aariooa aatoeiiiei ara dna partly to the eno- 
ditiona naderMbich Ihs aondnetinc win b plaeod, and partly, no doubt, to the 
anried propeT^ of ciaetricity from aariooa ooureea. And the aery different malhinla 
of reading off the atlocllias in thb and in other casta may bare aa laflotnea oan tha 
reopaetias aalnea. 

Qectririty b obtained bom other loa r era than bictioo wkh lO mneh greater foci- 
lity, and in forma io mneh aoorc appiieable and manigeahle for teiagraphie purpoaca, 
that bictional ciectriaily has not bm applied in real practice. It mnot not, bowearr, 
b* paiaad orer in thb ^nce, became one of the earlim Iclpgrapht, perhapa the arry 
flni la wbldi a long length of wirW waa actually and. was aotnnted by thb form <rf 
ciaetricity. In Itl* Mr.Iloonldt eatabiithed, in tbrgrtmodi attached to hb rasadenea 
at namtaeramith. cjcbt mllea of wire sospended by ailk to dry wood, bcaide* 173 
yaida of bonad win in glass tnbaa embaddad ia puch aad anrloasd ia troughs of 
wood. He obtained hb eleclricily bom a enmmoa cleetrical machina, and hb tignaU 
bum the motioa of light bodiaa, baUa of eider pith, prodnead under cimmiiUaqM 
aanltigoiM to ihote to w^b wa hart ninsdy rrfarred At the bur end of hb foie* 
anpb win two pith halm ware anaprmled %law logethar. EbobicUy applied at the 
home rod of the wire at ooee diffiiaed itself tbrougboot lha rondtMiag ayitnn, 
tncladlng tha pair of light faalla. Jaat aa wa bars aeca gold Inf recede afbr bring 
approached rabbed amber, and ac^nirad an alcetrk charge \ ao the pith hatla, each 
being charged arith elcetrieity, deriaed bom the came oonre*, recede bum each other { 
and thb in ohadinas to iba fundamental faiwa al matw rloctrir'ity, for which wa 
mast reftir rradan to treatbea ou the aiibjcct. Hna, foan, we hart one oolimry 
iignal. The maimer ia which Ur. Koualda turned k Into butgnage was Ingcuinua. 
Ua prnmad time bio hb aeraioa, and fay onmbialng tium and motba hr obtained a 
taoguage. lie proaidad a dock BHiaemant at aach atatiaa t the clocka were ao rggu- 
taled aa to be nubrunoos in their moarmenta; each of them earrird. b lieu of a 
band, a light due, harfog the letters of the alphabet aad othnr signab eugnard oo it. 
The disc waa hid^ by a screan, in whiek was aar opening. It b oliaiooe ibal if 
tha eUicka wen started together, and had naiform ntta, the lamr h«tet at the mroe 
tima (fflUlii lie abibb through tha opcobg ia «iah sciaeu i and Irttrr by betrr would 
paaa Maiatim aad wnmltanaoaaly befara the reapeetiaa opaniagi. If aboolala uaifor- 
mity b lUIBeall hr km^ periods, k b prsetbabU for ohoiner. The oeader iif a maw 
■age watched the npenmg of hb aereaa; tha raomant lha lattar oppraaeksd that ha 
dcoiivd to tdagraph be charfTd tha wba with a l aet fbi ty, and the balb at the for 
station mured i thr letter ihim abibb then eorrsapooded with ibe one at lha homa 
station, aad waa m^olt Tha aendar watehod till tha naxt latter be re<iiured came 
round, and so on. 

liCt ua BOW pass on to loma of lha Irading ^nrea of ebctro-labgrapky, aa U has 
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1^ rf Uf y««, »d to . d«criptia- rf AM.***"^ la«nn«t.t. 

ilnl knifa ■»» e«im«^ JS? an i~^" " U nvk in tke mfit 

piaco of meat, aiy a hrt ihe trin. and cootinno to do w •hBa the 

‘5^ Tfm — IjS. At brio* ap^ A. ek.^ 

Aa Crmt jSTrf aledrieily.^V •«*«“< "J 

■‘^'Siutysarxffi; -r- .•'.•^'g* Ai jsg s 
0,. *ii.^ irs, hZ^ 

wbich they am imaiai^ si i .SL fk^«f .ioerimrut Copper, aUTar. anJ plMuiHni 
mnUdbrtlmln-oftteknlhij^atomMp^at ,h. ,«, mauU a« 

or prapiJta (*aa cartoo) ki aeleatcd fw tt« «U.waiar. or fr«k. b 

immemtd ia a tama f f iKrtara aeptratol by n potoof partition i 

employed. Wh«t «« and Ae other metal in a 

tbe^liiTb mmally .i^ rf Zf« *• ““T"^ 

anlulioararytof «b Ae n^ m tVrS^ »ait» away nod l» 

aulabVt A the neid ■‘’*“A>“ A 1 nnleae peaeantiona were taken to aiaka it 

eoniomnl at the «!«» ^ oOta aetd^m^porew ^^^ ntmaj It b not 

rciiat the ordinary notion ^ the lolr^ y uiner the plate* 

attaeked. under ottoaTf. M Aey ara called, into which 

of ala* employed ta iJl g"^ wuieeted b» being wdl nmalgamat^.lbat la, 

thia acid, m • A** •*■!*' *nt«^ i.ijyfnJwiU waahedt and are Aea dipped into 
they ara dipped m a mronn te^ The oaaration b gmmJly repeated 

JZrmry and t« aT JSSTpremS^b 

a aeeood Uma» and. to Kmc kmm merrnry. plaead euhor 

■unilitur the attic pUte. while to A* a^ nercba wU i by lha Inttrr arraage- 

to the bottom of the td dmiraMe to 

moat, merrury b aoonomiook * nner bw haew airteualtaiy tie^. and ta 

a metal that »tjto mt ackad by * defcet m^ng alowly attockabla. Tl^a^ 
wary ralnablo i but h pomeaam t ——e b of enutll moment cutaparad with 

h^eaer. that k mrftera ta ttmtf ^Jt^^pU-o of A. acJTamS Ae 

c,nato lecoodary ««*A l^^dC tta apparatalir Oold ar plaunum are 

fr«i ftom Aaae defcwta. but 7 npeciaOy when pbtm^ Aat la. 

thmn: and hai bee n moeh xA ^ pUtteum. P« 

omTof A^ ehenpert and mmt ^^^^^EJractrr, b nuttb le to pto diea a ^ 
A aiueU pair of platen, no matter wi m we t^ w-etk. IMl prodwee an aTaiUhla 

that can oTerenaa a aatim ot P»™» "» A Ae '*Af»j|>A 

,«nlt at a dbtant •taW^ »»db^ J ^ ^ amtogiog a^ of paW 

amutgamenl*. ■ ,<M>rapfeag^ w ^ - ^ HxiStA tolo water-tight 

mUa. The mffUl* ■'* **°'^ th* r^c« (d-^ppec-^) ^ 

a partition, and iH Ae ^,i!^!J7iiute laiid, and the acid water poured m. »w 
in!^^ Aa aen* aiw fllWd up w‘A P”a neieinalla o*ed by Mr. Ceohe. and ta e*^ 

*r.r. dSnet pou or jmw t « 

ina commouicaiioo rabuog *****{“**1* ."ST^^Sd loan of <!■*• 6t>« «*“ * 

oopJ^rl^ A Ac trough form Aatw to and A* < « »Ac. tho 

e«U**Vha c or copper b the ptwitiwe "iL—, fither each to the other, bjypraiia 

boAiw A a coodi^ to 

Wirt* led from one to Ae "**^' * * ^_i. ^ iha other by a bmg wire (any a 

l‘e:?21 m the pta« Tb. to 
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tvtr|pT^lh win, rrUttin raetlitiiai of tbc win win b* nodiSsJ •ceordltgcl}’. Kut 
onljr am tl>« direction of UtU riirreiu fiiroc be iorerted «t pieaiurc, but il cau 

^04 Duuntoined for noj 

kngth nf tbuc, grtal 
or uniU, and is ri> 
thcr direction. Tbit it 
accompiMbed by tw 
rioua mccbanic^ ar> 
nnscnM'iiti, wbirb arc 
tbrkcjn.oocumnialan, 
or faa^lM of ibe ra- 
rioua Iclrmpb iaatn- 
menu (of which more 
beirafWr), and arc 
odea lb* only pirt 
prceeniioi; any euro- 
^eaily about theoi. 
Injtg. fOt.tbeMiBrceof 
cIcetrieHy, a, we baee 
already dncribcil i tba 
leat-inalntmcnl for the 
abourmal cute of ll>« 
wirw, that ia to ny, 
tbc lelegraph proprr, 
ia the part a. 
complex part, cootiat* 
ing of aprioga. ey> 
linden, and atnia, 
•bown below a. it 
Dothiag more limn 
tbe nr e aaaa r y meeba- 
ateal arraap menl fur 
difwcting at pleaann 
tbe enrrcM from ibe 
battery a, ia clibrr 
dirertioa Ihrougfa tbe 
wire, and Umogfa tbe 
part A. Uy fbllnwtcg 
Ibe lettan ia the order here giTco, tbe eoum of tbe eompt may be traced from iu 
leaving, aay lha pathiTe or copper rod of tbe haltery. tiU ita return to tbe fine 
or neniire rod iCr’nvwoAa'dnt. If a conqianion iaktrnmrtil were ia any 
pifrt nf the circuit of tbc win w w, it would eorreapaad in iu aigaalt with the faoma 
tortrnmeat,^. *04. 

One of the properiica poaaetard by a wire, daring tbe o ef diaefaargieg a eoltaic 
battery, ia to deflect a maanetiaed ae^le, If the two an panIWl in Ibe nurnui auir 
of tbe trire. tbe aredle ia deflected ibia way or that, when the win ia In tbc abaormat 
ftate I and if tba acedia ia eery delicate, a^ a large ennugb amonat of electricity ia 
rirculaiing tbrougb tbe wire, the needle roBchre the maximum deflection of IH>° 
Tbla ia au eattwine ram, and cannot be appioacbed ia praetiee. Indeed, tbe deflecthm 
of any ordinary necdlo, under the action of an ordinary tolrgrwph wire, would not be 
apprrdahle. Hal. aa rrWry toot of tha wire haa the wim amnont nf rraetiun, we liave 
merely M to arrange ibinga that many fret,- a tong length ef the wire, thall be made 
to react upon the nredle at the aame tnnr, and tbna the aiTect ia muitipliod iu pro|arr- 
litm to the length nf wire ao eoneentriiied. Thia ia mxnagtd by eueering a am* 
tidarable qoaatlty of floe win with ailk or enttnn, and winding it on a frame A Qly- 
704d, anepcDduig the needle wiibhi the franu. 8neb aa inatroment ia called, from lU 
prr.twrtira. a mSuifitirr. It ia ieen at a ginee that tbe wire of Ibe multiplier b an 
njJttnmarit and above tbe length of the actaal telegnph win repaired for reaching 
Ibe diXni atatiow. and tbua it practicnily iorirami the diauara to be tn^ncdi ita 
imaUncaa adda to Ibbk TV mobiplkn emnmoniy aaed add a reabtaucc f<{Bnl to aii 
or aeven milaa of telegnph wire. 

Let na now tarn to the free of tba inrlntment. tli^ a* bare a dial and ao index, 
which b on tbe acme axb aa iflli matpetiaed needb above deacribed, capable of being 
difleeted to the right iw left, and limited in He motion by hary pint. We have a 
handle for working >.■ nachanical port ao mouerted that a< it movci to tbe right, it 
directi a current Into the wire aach that tha needle move* to the right, and ricr rrrnl 
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„.^nanU-«n,««T«idl^ Tto TOJ 

b Cooke and WfanUtooc* impt 
iMffQe inetrnineiit, <05. 

Tb* fonn «Dtl «>«i»e«r of Um« 
donbU needta huUnuBrnt b e^wn U 
JUf. TOi. to preetoeir » dnpl^to rf 
the former j two henJlei, their 
mp^ve iprinsi, ituil*. <7““* 

deii, two mwliiplie". end two mag- 
nelbed nwdbe. 

i«dr»m.«»ltwoteMp*|*win^ 

buttery, howertf. to^cUrn*. 
or motw of either or toii^lndi 
arrtion of either oe both Reedlae, 
eecording to the 

the dblconitltot** the elphebrt. Thb 
loitntmeol to rarj ««en.i»c»T ^ 
plojedt meew^pe ere iont by U with 
e»tnoB« rapidity. _j . 

Another property \ 

wire eoorrylBg a ewreiit to rf 
conrerting toft iroo. for the 
■ magnoL The attraettre poww, 
whlA can thei be gleen to. a nd with - 
drawn from, the wdt iron at I*^T* 
b turned to aaeftd ac^nt. ^ 

prodwiag direct mrchanioid acuoi^ 

STto Uberating the detenta oM rkj^ 
tDorement U«« alao the effect of the 



t. 
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vtre if taa]>ptceUbl<i.«ad maor eosTolntunt vnum] tbe iron ■» ixmnrr 
hi unlcr u> ohuin * n«Ail irtah. 

Th(iiiDplrMa|i|4icmtiono>fibif priacipteitilioini iBjfy T07. Ilcir an tvo fanuf 

.» rwlf, AIM wUb conus* 

' * core fed M 0 |irf vtni is cos 

They st« hollaw. 
Boa a Ufbapfd bar of iras 
pMMTf tbrooffa tbem. pts- 
MnUo( ita ruda at tb* fbeo 
tiirard loarard sa iq. iba 
<ha*ia(. Thn bar be* 
cumrf aunetie, — fuma 
«bat ia eoikii as tUctnf 
■ u yoe f atcry time ami aa 
»• »n electrtcs] esr- 
resl dreolatea is tbe «ir»i 
and ila emia heeoaa rf- 
•pectiralv swtb and ansifa 
polaa. X narmir plate of 
inm, as an mtHrt, aa it is 
termed, ia mounted os 
pirnta is Ibosi of tbe rnida 
or polM of ibe maipiet i 
it carrice a Trrtieal atem 
spno wbieb tbe bamintria 

blS*' ThT 

aCwf n ft Iw innodseuitj tbe carrrat of eleetrieity islo tbe eircait, ia 

‘t"" ^ l»»IP<««e eoniiata of ose or B»rabi<mi^ 

th^ ’**^^*'^ tbe afasala far maraioa pnrtostt, half a dnaes bl^b 

J^~y^!el?S taU IJJX" ll«Cmcr, the eye. aa well aa the 

Fig. TOA abooa asoiber applicatios of iba direct actios of aa electro-magset is pro- 



dactng telegraph aignah. It h Mone’a pristisg tcleeranh twit armu ^ lt- ...j i 
ABierKa.ud seed to so amall eateni is Eur^. TV ooib^JhJ^ ^ 
the arsaatarr at ■. Aied at one end of the ‘•»ef whbb b^lf 
at e. dbi range «f mocioa here b ■m.ll fa order fa nrndnea 
rvgulatrd by the amoa d and i. The nociioa of the in^t mteraaoe j it b 

to Ita s ormal p^s each time tbe magoctiam e«aaea.^^/ ^!i{^ ^jTj*** 
daabet, wwaaiy caaabised. made Vj IV poiiited aerrm f ^ 

rsns^ ftora i, dram .» tV ri^ht ioXXwttimi of S? 

aignab ore ahoarn apoa tbe Clad of tbe paper alip, ^r harr dr ^ * i * i *^7 u 

*ht tv aeedb i^rafirat. ahody deacribed, tbe »reha2L2^tljS^*,!!^ ^ 
labeeb for c*^uig os the paper band, and tV key or eonliiSX!^ m 

theAgare. The amooat of preaaam rmjaired flTea Jv poiatT^^ 
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mirk. i« tneh tkU it lanooc eoortnWutJy be produced by the mafoetle ittrwrtim, 
d'<ri«rd from i currmit of eleelricity thil boi eome from ■ Ikr die^ lUtim » 

U> circaUl* to ibe eoito of wiro K. Thi» diaruUy doei net preeiU ki the •■pml-hetli 
jk. TOT, wkidi iro. U nwm, nol required to be more iku eight ae teu mito ipa^ md 
fai which ilio momeutinn can be Md ie ucomuliUed u u to eooipini m prodic^ 
the Anal reeult Mom# hai, theiwftiro. kml neoutw to a la •»« «»* iV . 
in prineinic. ii pretty much the Nme thing M the lanrumcnt itielfi hm it ha» oo 
brory work to da. ao norki to mikei h hie merely to act the part of a oontael- 
or key I h can hence be awl* mry ddieata. ao aa to eel weU by roch curr^i 
aa wwold not prodaee any amtioa ia the iottrament itaelf. The batterwa whiu 
fnraieh the eleclricay fcr doing the actual printing work in Morw ■ mlegn^ are m 
the leine ftaiioB with the iaatruaieot Itadf. The oMee of tlw 

aienale from likr. i^ to make the Decenary ooaaectiooe with the local baiar^ end 
inurnment eo qa to priat off the lignaU oa ^ paper b the 

that the motiooa of the inmrnincot and the relay am rympmhetie. a^ tto • 
trained eye oaa mad off from the oaa a trained ear can mad off *”* *'• 

rvUyi am cooetrueted whh much «ner wim than » required ^ the batro^l 
itaelf. to that the rurruni drcnlating b tbea^ althoogh Tory low bforo^ la mbnplied 
be a eery high number, and beeomae equal to the dricate duty mquimd of It _ 

Vig. mbanothcr ilhiatiationoftbedimct appUeatioo of thededro-magnet without 

T09 



no 


udeantitioua aid. It repre i e n ti a detent of Meflallnm'i Olobotype ^ recording 
abnaU The hmg tab# coofalna nnall giaee baUe. whiA am rraia^ Ibemia hy a 
drorm attached to the armatum of la electro-maguelE^ tint ^ 
atiracted aae haU b liheialed and nma down lalo a grooeed dial, whem a 
inepectioa. One or more tnhea and druom are aacel, accor^g to ^ ^ 

ilgSd required. A. applW to the wgiml CaJihS^ 

ebi^edwith black balla, for mdlcaling the 

ballaTto iwdiceilwg tbr buU eigaala eeuti ene with ipettrd bulla, ftr muAmg off tCU 
time b quartern of aoum or blerrala of lute 
The talk aben liberaind, all ran tato the lame dial 
and arrange thcnmrlTea •eritlim. v n 

We may here refer to the caee of anothCTtall of 
atarnm. ta whieh the magnetic attraction dertred n»HU 
the enrrent that arrirm, ie not euual to the 
nieal woch of ftrihing a Wow and aoundlag a ^ 
but which ii aWc to raiie a dcumt. that had ^rajaru 
a trab of wbeeUi and an allow the meehanii ui rf th e 
butrr to do tbu work required. Tkit arrauge^ut 
ia ehown b Cooke and Whrotatooo a alaruni,y9. 7lo» 
f ia the taU I ■ m. U tta doaldc heatW hammer, which 
b in fact the pendulum, uttarhed to the p^eu/. 
worh b a iupc-wheel hidden b the ^tr, und b 
gear in the uaual way with a coded aprii^ia^ 
box A. by the train r„ r, r. The rl***^^^ i 
netic par here, ua b lUher inetnanenia, b ““r? 
enoaghT u c b a brer moetag ua • 
kaebgal noe end an armalam o. Ihoiug tM pw 
of the efeetro-magnet ej and at S 

hook which the** the wheel r. and ta catching ^ 
notch on la ditmmfemnce. heepe «he Ima «^ 

Rut when a current titeuUlru thn^ the e«»^ 

the urauinm h attracted, the h^ b ^ itiikea u aneeendca of 

tnun k libmtrdq th* whlrk mcuo* th* WrWa^^i «■*“**• 

Mows. 
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h to It* gornsl posulnn when th« magnciiim eriun. Thta iJiniiii U u#d far rmllin v th* 
•dj^art b«t«««a tl» iprrax cm the otie luod, uid the miigiieticVariciioo ot che 


Tb« telegraph origl^jr adopted md rtin fau-gclp naed by the French Admlala- 
tration, h Mmewlut akta to the alanim joat de«>ribed. It Lu a tnia of wbeeti, a 
and a pair of palleti. There ia, howerer. no petSlo- 
lum I hat t^ ^tett m connected with the annalare of ao eleetra-raanet. In —-*■ a 
attracrioo or reimiaian of the armatore, the Kane-wbeel ia 
i^^re * repalmon a .hole inothTJTthlThm^ 

tour eonaetnliTt attraetiotu and repuhiuoa, 
«»po.ahe«L The aaU of U« Utter 

thronshthedialcrfthe laatnuncnt(/p. 711 ) at.dcarricaanarmaorhC% 7 ia)!e^ 




t^^oo. are n^e np rf 

half hUek tk. k le I- P'*™^ "t ««h of the two ornia ITtu am ia 

‘V *• -ffTthe 

iJ-, ci^terpotae, WTien only one half of the dial, or ooa 

eeoairelr ilJt^Lv* ahown by prodacttig whh the one indra inc- 

fint **’' »hoae comhioalKHi makra the aicnal, alvaraareins 

on the dml caineidci with tkJ *° coortrected that the pnailion of the arm 

«• OM eianenlei wrth the poattiou glean to the handle, TIJ U a front elrw 

•** *he two armat pan of the dUI la 

■nppdaed to be remored, ao aa to ea* 
P^*ae the foar.loothiHl*whrel already 
mentioned, and the palirta e aad r | 
which, in their mtnrcmrnt to and fro, 
allow of the oemi-tiioth adeoarea of 
the wheel 

. t” ‘hear eariooa applicntinM nCibr 
ejmcD-nugnet, the annalare baa bean 
” **y Itai n, and the only action of 

It II^ been withdrawB from the Bapnel aftcr*^"".T* 
rltlo riy itt own graeity, by a eoantera^ or^Tr^SiI^^'^ to-cireuUle, 

leleg^ that i. 53l hnowi and irntuTTSS^S^tL^tT^ 

which there ia no raaetina tnriiuci and in whUh Ik. *hviiie telegraph, in 
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i^owisg ( I ). So loof ■» no carrcBl ii chrulUing ia lli« ooBi of tlic ♦Vtro- 

mocltrt. Iho crt*e«oU «rt irap««iTt »oA Iron. »nd on uo* point of 

)ui» mi.T» t«>il»nr} than nny otSer poiat to iitnct elUtw ^ of llm mopirtiacd or^ 

tlol u bet*«B iW Hot wWl* a eormil la caruIaUi«. on* of 

mdoarcd with nonh maanelio polarirt. wluch b 

and th# otlwf with »owi polarity- Buppow tb* himu o^a njiil ^ 
m n..Tth polra. tlniH of ib* lA wotk poJa*. and lb* ly ^ of tba “ 

nnoh. Four force* will conapim to tnor* the needle to lb* UA 1“ top ^ 

altracud hr lb* loft hand creteent and retielkil by lb* ri*bl i Ua bottom wdl ^ 
TcoSld b/tb* b-ft, and attrartad by tbe ngtn- When thb enr^nt oe^ 
coWrlba^aimpI* aUraetion b*l««n tbe mapnoliaed ne^ a^ the auft rf 
cr^t trnda^ retain It in a deOrcted poaitioo. TUia wiabncy b increaaed by 
a lltti* rtakluBi magiwtiam. that b ap* to remain in ibe beat iron, notwitbaiaadnis 
aTcrr car* lb ita^r^aratioo. In ord er, tbare fy*. to rwfcoa t^ 
maiuoa. a abort qaiSi current in tbe rvrcrie direetloo la mren. Ti^ inrtiwrnla 
or dcmblo. t>oly one kmd of deflection of (fc n^e b UTaibbie^ 
the otlwr BWiio* b«lnf rartHy Ibf Murn to (he nornwl Tht 

ftio^ (JSSu iphabrt ta compi^ of Oeflrcliooi of a tl*ort w a loof dwalioo j thr^ 
nre p^oevd beboldin* on tbe enneot for an Inatant or for more l^"^ 
nnd^be rnriona oomhlnatione of abort and bmf airrea|»o od_to M t^ a ^ 
ayMr^ Tbe donW* neetUo nlpbnbel conibte of onmbmaAina of Ua deflecUon «f 

•’riTw'rf^rSX-.lnbnunrnbmfo.tom-.plctfoKUmdc^ hare 

Tia 



tn damribc mKdhrr of 

„«U. Tb. clcclrieity ber* b mLi in tb* 

action, bat by mrana of maSDrtmm , carrrnl 

pn-^ of n mapn^n mullSol when the niwl.b 

of rlertncity U »«icra» ^ fmoeenc of th* eWctriwnafnK t I* 

a coll of coirrJ 

tbe OM eaie eleetrioty bad l"”*^ Wa hare here a powrfo 

.lectriehy I bme* in one direction, »ul 

art of iteel mnitBeia . aoaih enda aimibiriy arranged B» tbe other 

dircctioib Faent# each tl-^a»ed iron tod and tbe c^ od oorered elre. 

„,*mt penper, n ^ ct^nil of„ aab. c b a 
aa deeenb^B Jh- • “f• . ■IrtUo^iUPV* nwrea ftom ito onmiil 

lerer or bey t on deprtaamg '*"• jjl* Ul lb. ntfwn of vrt^ 

ia a rrninu of Icenw 5^.*? abor*. eo-pl«f-ob , 

maitnetfe force, and Una » the dtooWoc^u"^^^^^^ 

th« copier oir. b merred ta t»» ftJTTftebln to • •»«*« *“ 

foTimrabt* coodittonit and wire. Jaal «■ “ 

Gnea of inafoctie fo«« w^Srrd in Murae'a arrangement (/*. *0«) la an 

Mmt^fromnkmgdl^ce. hijd ^ ^ mnhlpIW m order to 

cn.;«b uu. w to ‘i: 


clectru-magnet of n long oo y °f, entrent. that baa to be aeal to n brng-ftitanw. 

do Itt w^b. ao bera a «„ vir* in order to bar* ciecim-^m 

mnat be g..«r««l in • lo*^ U it. U like mawer tb. ebetn^ 

fore. .uHkienl Ip orercomo^J-^f"** ^ firKdrSaWon. tb* 

-. ^ cwl-etrii- correnl cant* onfo dmtag 
i^ofU* ***** m^iffncta. and Ub mooon maat 


name mnltipljing ebaraetertaai^ i.*frnni o? lb* meet magnrta, and Ub - 
the motion o/ib« ‘iiTlto* nod the cnrT«otX«ble, bat the cumnt 

be nuber brbb, or lb. chanp: of f law b ^ remain, deflcctoi ftem came* w «'«'« 


craaea 

VC 
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klawlj to th «^ nomal ^oution, iW iMcdl* «iU resiam drflret(4 | h*». If tb« kaoil b 
io trmanr d^A i the coik fetmrn quicUy from the rvipoa ef gtrvatect to tjo« U 

n !n- “ J"***"! pwitiooaod iwtoTt* it to ita aormai pUor raadr 

Sf ** ** ***? , Io « TMirtil form of tliia inatmmatt Mr. U^rr hjtt 

ohvialM the DccoaitT ^axinog the rWetm-nuMstieta, atill retalninc the ««-— fhada- 

^ between Die branchet of the Mnnaimst naciM? ami 

•o ibsl the ftiY of the two uaneu. the pemiatient aa^tbe he 

” tl>« Buigneu. The dm haa a motion oo a eentn i the araalitttra 
IhS odlmti to the relaiiae pwitloo. of 

wS’ihTfc^iJI^rflw'u!!,^!'*^ «i«i^ tw a iKd. ^ th. w.iart 

P!r r".*** ■W’"- P0*«* of the elmn>-iiui«n*t. By ihit arranre- 
^ polariijr of the aJretro-inegnH ia rermed at piaa»^aad in ita tramitSt 
Am beinjt a magnet writh ootei in one dlrortinn, to hceomlnc a mairtHtt whh poles in 
the rerri» d^MW, an efcrtrie eurrenl fa an>erat«d In ifc wW^th wblKl. £ 

“‘"JT'y ®' oowwling as the tranaitino 
This fbrm of magoetielectrie maehimi 

SSi,.*?- “’ o™ ““ 

peu lenjtth of ftncr wire. "liieennwnt Aon thebaltery fa called ihTivtmuw 

J^dLoZU .fc*!*.L**^ noticed in all tha arraagmenti which have hitherto been 
4»cHhrd, tbal tlm aignati art produtad by notiotuL^^tkai tb« _ . 

J^nTSire^ • piMeof soft iron orV^e of ^.^etfaSd^^ 

poW into its eonatitn^t elemctita. one of whfah/tte^!^J^,jiV^i„^ 

»>«■ The HO. hSda good 
^h bod« of a more camples ehararirr in 
a!r"^i»" ^ eompoond adei^rd 

•y Mr. Bain fa < 7 naide of potaaeinn. tr.th 
, a sulolian of thfa, ha aatarmlrt a long ribbon 
•«» tl^twployrd ia Morse's 

. U) to PM over a drum of brass a. betweea 

^ »■ I™* I»»‘ or stylns 

r. the eieetrie cnirent eeters the apM- 
ratM l7 the point p, passes thraagh the s!^ 
In^ of eysa^ of potnashna, with which 

s^ng K whfah fa la'oiet^fa oonUct with u£X»" ,? 
and Om well known eyaoHle of iron ( Praasiaa bjoe) fa 


N?- 
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of tiM iroQ Mjlui r vUli Uw piper, tlis Iroo of iW ctuopMind ketog wpptM \ij Um 
■ tylna itMlC The paper ii <amc4 on bjr ordiairx iDrcluaiira t and a iU and daeli 
alphabet it fonnrd, according tn tba duruioa of eoalacta at Ibe entding autioa. Then 
U a aiaglc win and a donbla wire code i and the lignala appear a> deep blue marlit 
onoo tba paper. SappUea of paper aatuntad with tba tolutam an kept in icaerrc. 
lliit b onijuiaUiaMlily a telegraph of cxlrniM tuupiidty. It baa beta etaploycd with 
much mutirai. 

Mr. WfaitebooM praparrd tar the AUaatie Trirgraph a ajalrm in wbicb motinn 
and cbmnienl actioa eaeb play their part. The aaeoadaiy eaimti that be empbiyed 
ware nnt abbi to ptodnaa Me cbrmkal deeaa|loeit!aa that he mpilraa ter bb •ignab. 
He roenri>re rreeired them in a rery aaBailire relay, eUher an electro-magnet or a 
■uultiplwr. The Rby wm a eontnet-naker, and cooneclad the necraaary number of 
liK-al tetiariet oitb the printing apparaioa, *Ucb conaiau of a ribbon of piper, aatu- 
nccd with a ebrmical aolntion and paaing between a drum and a ataei point 

We aboold eacand odr Umita. wara wa to attempt the dcKrriplioo of aome of the many 
other forma tbal bare been propowd. The abore an good lUuatratloea of the leediog 
principled and are all bt McoaeaAil am. flome ulempha win print in ordinary eba- 
raetcra i thla rranll b only atttined by mach compkaity t and ita ralaa b mot* than 
on etionablti.b being aa eaay to bnni a new coda aa anew alphabet i and ccbgTaph ebrka 

iwad ibntr aignalaaareadUyaa they read ordimiry writing or printing, and they aeqnin 

then- knowWg* in a rery abort time. Hence probably it b that lele|™h* to print 
in ordinary ehametm are but Uttla known inrenl practice i oeretihebm. aome rery 
i nioutmg ramromenu of the claea hat# been nrodnce<, by Hmue. ud te|^Uy one 
umrn receally hr Hnglire. both of the Tnited Htalra. The faUowmg table ba* been 
drown onl m no illnatratioo of the eodea of inme of tb« ehlef inatnuDenii that batt 

been the eabJeet of thii article. It abowa the anmber and natnre of the tlgnala (de- 
fleetiona. doia, daibea) fur prodocing the name of t^ gn^ dtacorerer of 
magnetiam, which U the foundation of ebotro-telegranb. The Ugnm M the r^l ara 
Ibe number of marki or aigni in printing and in each kind of teiegrapb 
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rraaii^ HgMk of blfbor pover •»» obtained under touianci eimiaiiUiKe* { and 
alio IM otfmlibriaa^ of iba t»o oMoird earmiti no; hr dUlurbcd u any oUcr 
bo*®*** •br Matiam, aad ligtuui nay be mode by monly miking a eonncctioa 
bMvern tbe line-wire and tbo earth t bceataw the nefatire pole at cash atatioo it BltrJ 
up in pemaaent eannaetion with the earth; and, at tbe pcaitire poire are in bite 
a n w o e c tioo with the Ibn^wirt* aaeh battery' enrreat it luailc to eircuiafe ihmugh Ha 
own aignal-beU crery time the earth and lioe-wire are plaerd in rotmcctiaa. By thia 
meau the guard of a train ran nmke ilgnali of dblrrea to tbe ncarett atatirm without 
the aid of portnhle apporatni. Conaidetahle caiw iarvt|uind to olitain gocai ocanmuni* 
oatira with tbe aartb on tbe open milway for mahing diitrua aigoala or utberwiM the 
mMbargv m imperfect, and no aignal b made, Fnh-Jointrd raUa are erry raluaCe fur 
tta purpoM I ia ibelr afaaraea, ctpreblly at emban b rnen t i, metal waat be buried for 
the poqnoo at mterrab ia the moial earth, and a wire altaclK'd for uae. CuotMit 
fprinp OB the telegraph polea are tiiwpoord. 

... TelegmLh wirra are mupmiJcd to polea by in. 

atiblori of earthenware, glaaa. or porcelaiai Ihu 
material cod duipe rarjiag aeeutding to the ra- 
pericoee of the engineer nad the ieog^ of line 
Id hr huntated. U rcry tbarl Irogtfaa, tbe Intlf ry 
power roquired for orerooming reabtaace b 
not great i h will tbrrvlbn not oecreoma the retiat* 
anae of an iaaatalor of moderate anality, and raespa 
to the pole and thence to the earth i but the hattery 
inwer mtoired to o ee t eome l^ reabtaace of rrry 
loag lengtba of wire b erjadly aUe to ortrrome 
the miiticcoi prreculad by inferior inaahuon^ aad 
... i_ conilderahle qnantitim at creiy ptilei 

10 that the ftnree which reacbca tho for 
•tatioa wooU not be eqoal to ila work. 
It b for tbeee long lines that the 
grraim ingenuity baa been eapeadod 
m ronitraeting hunlaton. Fine puree- 
lain b aicct la foeoar from ita pmect- 
ing a erry amootb •arfoec. and bemg 
km bygroatetrie than ghm) and it b 
diuorted into anial myiterioaa in otin g 
ibapca in order to prraeal aa great a 
diataaec. and one aa ninch abehered aa 
pomihb. b^ecB the part with which 
ibe iine-wirt b ia contact and tbe 
part that b ia contact with the p<de. 

^for inhterranean and aubmarine 
wirai atiU greater rare b nectiaary. 
becatue they are in the rery boaom of 
the eartit or ica, to which tbe oarrevt 
wiU tacape, when aad wbera U ran. 
ia onlrr to coaiplate the dbcliar|;cu 
ftg. 715 reprearnti ihr cable that bat 
bcM lying fo the Britbh Channel be¬ 
tween Uwer aad Caleb, aince Bep- 
leiabiT. U5I. It aantaina four No. 
I< cbppar wirre, each wire b doutly 
cOTcred with gaUa-percbo. Tbi' four 
wi^a arc then iwbted baa a rotw i 
a^ the rope b thickly raecnd.'arat 
wMh hempen yam, urred, and BnaUr 
with a Jaclul of tea No. I iron wirtw. 
The caUe b ahown in iicnpectiTC and 
la aertnat. finite ahowa the p«r- 
•peetbra and tmioa of ifc, iriih. a 
ktngb wire cable, ft eonaiata of a 
atngb ecatral condoeior. of one No. 
IS copper wire, duobly mcred with 
gaita prrtha, then with hempen yam 
— ®“**7.* '*•* • P»®*octiag 

Calati cable weighe 7 toni per mile; tbe liih. J totter 
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teU^l4i cabl^ of which oeulr 3000 mihm wtn prtpaml, b io Mctina, joK Ibc itM 
of • lilTcr thrcc^DDf piece. It b a linttb wire eabl^ the wire wm a ttt^ of eceea 
No. 31 eopper wiret, tivbljr e o rertj with ntta prreha, thca with jom, ami prutocted 
with dihtrai etraaib at mwn wirea aacm of Kti. in irso wire. It wrtghi 11 ewt. 
to the mib. Thb eabb b kiiL The iroo jaehet b in dbiepiue aow far daep m» 
eahba. Hemp b prrIWrtd. 

Telr^pfa ai^naU pua with fiir len rapulitT throub buried and thmogh anfauia- 
riiMi wirea, ihaii aluag the aacieat aerial wbea. The claw timrelUagf aientiaitcd 
ahnre, wen through wirea at thb kitid. We maat refer lo inatlaai oa Uectrieitw 
fiw fMl dotaUa nf the eesditioat prrarated bj a lelrgrapli oaMr. la practiee it fa 
foaod that on flrat arndiag a aigoal inlo a aabmergml wire, the ekec^iqr b de> 
l»«d oa Ita rood, in order to pr^oee a ctrUla electrical coriditioa apoo the anriace 
of the gnita pcrcha that b in immediate eoalaet with the oooduodng wbe. Nor b 
thb all t bribtv a aKOod dbrinctira tdgntU can be aent. it b neeeaaarjr that the oon> 
dithm prodaecd hj the flrat aigoal ahall be dratrojrcdt and thb la an operation, 
mjniriag eren more time than waaconaamedui the mm act at prodoeiog k. Theae 
two elaam of retardation, capeciallp the bttrr, werw lari|el]r maoifeated in the AUantb 
cable t and have railed Ibrth all the Ingcnuiip of eleetneiaaa. In order to mitigate or 
to OHMlife them.—C. V. W, 

F.LECTK UM, or ELECTRON. The aacient Elreimm waa aa allop of gold with ( 
pM ailrar. The Elertrumaf KalpmthbgoldM ailrerM. The ancient name of amber. 
T1 h> modeta Ebetnua b an alloy of cupper, aine, and tin, with aumrUmra abhcl. 

ELEMENTS. See E<|ctrai.B]rTa, Cmatti.-Al. 

ELEMI. Thb appeari to be tha leaiaona prodnet of rarinaa eerrhiathhuna 
trrea. The Ediobiirt^ Cotbge, atatn It to be a “eonorrta reabioaa exadathm feum 
one or more iiintn nalaail pfainla.* And the London PbormncopiBb deeerihta it. or a 
roorme torpnitine dctTtrtl fram an onknown plant la tha mrmcr editioa .fjeprtt 
Etaotfero war named aa the plant producing thb nain. Thb error waa doe to Lm* 
lUBua. who eoolbundad amirr one name two dbtinct plant!. The iarpier quantitica of 
Elcml eooiD to aa from the Dutch aettlenienti thtwogh Uoilaad. It U impirtcd in ** tha 
luma," and in ninM~r weighing from ooa to two pinmila tacb tnrdoped w a palm leoC 

iMoaalrc gire* the GOBathaeiib of Elemi I 

VolatUe oil •••-••-- 1S*5 

Reain eolnbb in hot and cold aloohot . . - . 604 

Renin lolnbb in hot bat not in cold alcohol • • *310 

Bitter extraetire • • - - - • -10 

Imparitiea - I’S 

The min tnlabb In Cold akohot eonabb according to Johnetoo of €*11*0', white 
the latter (£/ianar) b oompaed of 

Etmi b emplored in making lacquer. 8oe VaaimH. 

ELEUTRl.kTt (N«wti«r, Fr.. .Sr*/maea,CtenrL) When any laaololite powder- 
■nrii aa chalk b diUhied tkroogk a largr body of water, and dm allow«l » mlmUe 
alowly. of cootne the larger parttelea will by their granty be dmdrm to aihaUr. If 
ibro vap#nifttaiii lirtoor m poanjd oft or better. If drmwa oa by o iipbon. we lUrf 
powdrrwUl colteclcd in the next xeaacli and by thi» proem an impalpable 

powder may be obtained. Thb proceaa b oalted Ebririaium. 

F.LEI’H ANTS'TCSK8. See Iroar. . . ^_ 

KLIASITE. Anoretifrranlum,amineralallledlBpttehblende.tntldiff*niigfrom 
it widely io iu Urge proportion of water and lower apo^e f"r>tT (*■«•« ^ ♦■»*?>. 

It oc^ with floor, dolomite, qnaru, ite, at the Hiaa miae. JnuhlmauL in terg* 
flattened pieeea, aoim'timea half an Inch thick , of a dali roddbb-brown ontenr, 
approaching to hjacinlh-rcd on the (dgea . - „ . 

It b aabmiwtoocni. with a greaay aabriireoua laitre, and affoidi a dmirinwa, 
rarylot frora wax-yeilow to orange. Hardnaaa between caidw *■** *•* 

It b eompoeed of Fetoxide of tlraaiom . • • 11*11 

Alomioa 
Iteroxide of iron 
Protoxide of iron 
Lime • 

Magtwaia • 

0x1^ of lead 
Silica • 

Carfaonb aeht 
rhoaphoric acid 
Water 


1*17 

643 

i-or 

3 - 0 * 


4*61 

s-u 

ril 

IO«6 

MtW 


Vot- IL 
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BWfat* lk« Uowpipr h iffonli a laaetion lilut pitA h l rndr , Pteewpcatd b; 
wunatie aeid. — H. W. B, , 

Et.IXIR OF VmHOL, a pfrparstina of lolpbario irii, »ub toma ananatiof, 

FXlt ( C^mi. Ona*. Fr. j Utmt, G«r.) Of tbii Evropaao timbor traa Uwa* ata 
(vi iDMua. Tba VImm Camptalwu, (be EagUih Elm, k n^arded m Ibla eountrjr aa 
Sant of Eampraa dectdaoiutraeafcr park Mcon^iiiliTrt far opwardi oftuo 
}(«n, fiirmioc a roDarkaUr Mnigbt tall traak. Tbe qaaliljr of limber drpcada a good 
deal OD tbr ioU ia wbiob it la frowa, beiaf alwaTa beat oa a dry, bmy aoU, aad 
plenty of air. Tba Ulmm aiealBM, lb* Moiutain-Beata or Wyeh Elm i the trank 
n not as loAy nor the wood ao henry aa ibt Engliab Elm i aad tbongfa eoatae ppaiocd 
ki rrry highly ptind by akipboilden and caitwngbta. It poaaeaara grtat loafiladtoal 
ndbeaioB, and ia nmaaqaently one of oar auAm aad atiaighteat limbein. Tbaao 
vooda an not UaMe to a^it, aad bear th« driying of aaila or boha brttrr thaa any 
other timbrr, and am czaeadiafly dambk «bm c nn a taat ly wet. They are ibeRfbio 
mocb Mcd far ibr krala of r i aieli, and for wet Coondatioae, eumrorka, pUaa, pamfie, 
aodboardafarroOitt. OnacooBBtof ilatoaghaaiaU iaadrctedfartkenaraa ofaibacla. 
and tor tbr gBBaralee of ahipa. 

ELVANd. Oranitie and tolapalhi* prophyrioe tocka. vhiok art totsnently fimnd 
trarrrahig both the gmaiie and alate rocka 

“ The Brua or rrlaa of <|aartxitorana porphyry, it, a graaakir crymalliiie 
mittom of feldapar aad qaana which are commoa both ia Cornwall aad Otroo, and 
near the gmite of the tooth.«at( of Irdaod, am probatdy ia reality granite reini, or 
Tciai pnxwedtng from a graailia auia.”—^aAm. 

•• When Ihatr p r w e i le ertae are of a largt aiaa they am trnaad Elm tvmtti iad^ 
thia la the only dletinetioo between thete two tonaa of eioogatad maaaae of gmaitio 
mrk. la eompoulioa thnr olraaa are eithec ihorl-mck, timu, ftlaparite, or orao 
tarwtica of fiae-gTaloed granite.'*— Dcom. 

EUAILoyBRAK'r.a proccH which eoaai it a in Boodiagooloomd bat iraaepareni 
glaara Otar deaigaailaniprd la the body of earthen warn or poecclala. A plane aartoce 
M that pmdored. la which the csritiM of ihr mamped deeign appear aa ibadowt cd 
tariooe deptha,tlw parta ia hiabcet reUef eomiag acarmt the aarfaca of the glare, and 
Ihne bariag tha rflcci of the iighti of tba pirtiim. Tbit proeeaa waa httradared by 
the bron A. Da TrambUy of Unbellni. aetr Mrlon. 

EMRALMINO. (gaAtma—eat, Fr.t i : o ft a < mw ea . Germ.) Anopcralioo employad 
by the anclanta te pmaer re huataa bodia from palrafiictioo. From theirnaingbaimaa 
in tbr proorea, tha naaw waa dcrirad. See Dtanrnacrioa, Ftrrarmmaa. 

EM ROSSI NO. Oar of the plana latrodneed for cnnotauni ctora In machinery 
which nppeara to be the moat eflertire, ia that of Mr. Tbtanas Oretg, of Roia Rank, 
near Bory. Tbii macUaa is Ihue conatmeted. 

T17,7 Id repteami three dietlact prinliag cylindert of copper, or other inhahle 
.Bialerial A. n, C, with their necemry appendagta for printing three diflerrut oohiam 
npoa the Ihb^ A it paiiee throogh the niachine t rhliCTaf t^ir cybtubra a. a, or c, 
may be employed aa an rmboteing cylinder, wilboal perfltnaing the printing proeeaa, 
or nay be maw to dfcct both oprralioat at tbe came time. 

Tim ihbrie or goodi to be opmted npoo being firat woand ti^tly apon a mtlcr, 
that roller it to be mounted npoo an nxte or pirot, bearing in ama bracheta at tbe 
bach of tha marhiae, as diowa at it. From this roller Ihr fohric a a a a is coodaeted 
hclwsan tcaahm raik, tad pasted aadcr the bed cylinder or paper howl c, and foam 
ihenoapraecada own carrier roller r, and orarmeim baaeanot thnwa ia tbadmwing, 
or it may he eoadneted into a hot room, tor tbe p ar poaa id drying tbe oaloura. 

Tba (^ndeta a, a, and c, hanag aitber ctigmead or raised nufoees, are oonaected 
to beding railam i,t,K rerulviag in tbe ink or ootoared troughs e, r, e | or rodleaa 
(rba, calM sieraa, may bt essployad, as la ordinary printing macblttre. for sapplyhtg 
tbe cotaar, when tba derioa oo tba lartoee of the eyUodera ia raised t tbaas oylgtden, 
Biay be fuiaished with doctor* or aempen wbea raqafarvd, or tbe same may be applted 
to aodlest fries, 

Tba liloeha haTea^Jaatable acTcwag.A tor the purpose of bria|^g the etVadrrs op 
agalte't tbe paper bowl with any reqmred drgme of pr smi in i t tba cylinder n is 
imppartad by las gadgsMu ninni^ in bhicka, which bhi^ Ada in tbr>lDWcr pnrta 
of tbn a^ frimea and an coonected to prrpendicatar rods f, baelng a^iusteble, 

semw nm 

Tbo lower tents of ihane mda bear apas weighed keen d, k, extending In front of 
tbe mii^iae (and byincranaug the weights 4 f, any degroa of opward prcaiare may be 
given to tba cylinder a. 

Tbe colour bwxtf or trooglia c, e, a, rarrying the freding rolWm k,k,k,Mn Bxed on 
boards wfaieb altde in graoves in tha aide frame*, and nillam are a4)oMed and 
Voogbt into aontaet wHb tbe tnrfacr of tbe [ennting cylinder* by acrewn. 
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If a btaek cloth ihoold ha rt<iairad ta he iatrodaiMd betveeo (he cjliadrinl brd or 
paper bowl a, and the (hbrio « a e, ai the ordinary fidt or Uaukat, it aia/, for priatnif 
aad«abaaaincootiaa.aitk< . 

or paprr, ha of linen or 
oottoa I bm if vooUen 
goodi arc to he opemlail 
apoa, a cap of Ml, or aoae 
aueh Bateriah naaC be 
boond roDod the paper 
bowl<« and lha frit or 
blanket nuat be nied foe 
(he back cloth, which ia In 
be ruodacted o«or the 
rollcn ■ and i. 

For the p ur poar tif cm* 
boarmg the Ihbrie, cither 
of the roUera a, a. or c, 
any be employed, obarr. 
iog (hat (be aarthre of the 
mller muM becat,aoBi a 
leara the pattern or deriea 
drmtad for eiaboaaiae 
erlrcHk plain clothe, and 
papera, bot Itar wooUeaa 
lha drrioa anal be raea> 

Taied, that ia, cat in n- 7lfl 



The pattern of lha rm- 
bneeiiif eyiindrr will, by 
the operatioa, ba panially 
marked Ihmogh Um Ihbrie 
oa m the earhKa of the 
paper bowl K| to oblile- . 
rate which marfce from 
the earthoe of the bowl, aa 
H rcTnleva, the iron eyiin* 
dcr roller o la moploycdi 
bol aa ia the rtnboaaJnit af 
the lama pnttemi oi paper, 
a roan ter roller ia m]aired 
In prudiiec the pattrra 
iretly. the inia roller la ia 
that nuc dirprneetl wHIi. 
the impremiaa pirca to the 

pat er bowl bei^ reqaired ' 

to ba rateioad ca iti aurlhce aiilil the opmihm iaSnlehfd. . 

In thia caar the rrlatlea rfreamfrrmew of the rniboadup eTUndrr, aid of the paper 
bowl, maat ha exactly proporttaaed to each othOTt that la, ihe nirniafetaBca of the 
bowl mnei he eqael. exactly, to a girm nnmber e< etrmaifrrroeef of ibr natnaamf 
cylinder, erry bemralrly mraxa red la order to prrarrre a perfral repim* or eixa* 
enh-Dce, aa they cootiaae iwrolTiiip between the pattern oa the earlaee af the eia- 
bneeine cylinder and that indanlcd ialo the eurbee nf Ihr paprr bowL _ ' 

The axle of iba paper bowl c,tiinwiB h nu a ra Btled taioehna in tint wie ftwwn. ao«t 
it max be laiMd by hand IVniB iu brnringe. when rr<inired, by a leeer *, exleadiag m 

frooL ThhleTwlael»iedlolbaeodofaborieoolBlihani.i,arwiaia«t»eBiariwBe 

ecra la the llpirc*. a. the berk of which ehaft thnw w two 

which benC code «), d. arw attached, heeiiig hooka at lhair hi.ee pamrd aa^tW 
axle of the boat At 1^ rrVeree rad of the thaft U a *•*'*?'“ 

a peU or eCk moanfedra lha eldr of the frame takeo into Ihe teeth af th« wheel r, 
aad iberrbe hrdde ap the peper bowl when iwi|niiTd. . , ~ , , 

W-hra the iron roller o, ie to be broaght into ^ 

mnontrd in the upper parte of ihe >Me ftaaatoare * 

hraura a. which carry the anlc of dial roller and eMe ia elots la *‘^ *^**?^. . 

Tlir cyliader. x, af uid c an rrprraralcd hollo.. «d may 
temperntura daring the operatioa of pttmt-^hy ^ 

nndcr the colour boxee c, r. c, bdlow rhambeix "**‘ *. *^ 7 * 

The degree cftrmprratnn! nqaind 10 l^ ^n to Ibeec innet depend upon the nature 
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of tlw eotooriiig matnial, tnd of tba good4 opmird upon. For tlic porpoie of eon* 
dnctioK iUWB to ttuw boUmr gpUodm tad ooloar boxct. piprt. at tiunrn at p, r, p, 
arc attaebed, wbieh lead iVom a ftnun boilar. Out aben ritbrr of ibcat cjtiadm it 
cnpIo]rcd ftir ambotibe ahmr, or for enbotting and printlnf at tbt lamt time, and 
particolariy for eoaic Uadi of goode where a hifber tenperalart map t* reqalrad, a 
red-bot beater it then introdaoed into the bolkiw cpliader la place of eteam. 

If the i^iader a, la emplored aa tbe rmboatiai^ ejlinder, and it ia act tatcaded to 
print iht fobrie bp that epUader almnitaaeonalp with tbe op e r at l oo of cmboaciaf, tba 
fcedia(t roller d, mnit be ranorad, and alao tba colonr bon e, betoo^ni; to that epUn- 
dert and tbe erliaden A aad c aM to be e^lopni for printing tbe tbbrie, tV« one 
Bppipinf ibe eoioar bafora tbe emboatinf ie iSiKted, tbe other after it. It la bowerrr 
to be renurked, that if A and c are to print eolmra on tbe (kbric, and a to emboat it. 
la tW eaae It la preferred, wbere tbe pattern woold allow it. a and c are wooden 
mtlen bariaf tba pattern npon tbeir tinfbra, and not ntetal, aa tbe emboaaing rplin* 
den amet of neccasitp btL 

It will be perceirtd that tbit machine will print nor, two, or three eoUran at the 
tame tina, and that the opentim of embomiag map be pe r f u rtnr d tbnallanraoBlT with 
the printing, bp citbrt of tbe cpIiadeTa A. n. or c, ar Um operatiim mar be perfomiHl 
eoneeentirelp ^ the epltnden, either pre«din|r or anccecdtne each otbrr, 

Tbe unxatkmi of ibc docton, when Rqnlnd to be uied for remorinr anp antirr* 
ftnona eolnar fhnn tbe nrface of tbe prmties epUnder, are abown at <</, d| tnoae 
for rrmoring tor lint which map attach iu^ at r, r. r. Tbep arc kept in tbeir 
benringi bp weignted term and ictrwa. and reeciTe a alight lairra morement to and 
fro, bp mnana of tbe trertical rt>d a, wbirb ii connected at top to an eccentric, oo tbe 
end of Ibe Bile of tbe roUrr ■, and at iti lower end to a boriaaotal rod mounted at 
ti^ lida of Ibe frame i to tUa borinaoul rod, trmi are aitaebed, which ore eoaccctrd 
to tbe rrepeet i ra doeinrt i aad tbui bp tbe rotatun of tbe ecocotric, tbe dociora arc 
made to alidc laienllp. 

When tbe epliaden A, a, or c, arc emplopcd for rmboaaiag oalp, tb<ae doeUm will 
not be required Tbe dririog power ia eoamanicated to die marbine from anp Aral 
moeer thmgb the agenep of the toothed gear, which ^ea rotatnrp motion to tbe 
eptinder n, and from thence to tbe other epUnden A, ana r, bp toothed gear abown la 
/If. riT. 

EMBOSSIPiC LEATHF.R. Beautiful omamenla m ba mo-rnUero for decorating the 
ca tw in r a or intoian of bnildinga, medalliooa, picteiwfiaiiica, cabinet work, &e., iune 
been rtccnilp made bp tbe prcacurc of ntetaUie Mocka aad diet bp M. Clan^ Schmtb. 
The diet are made of tpm metal, or of the ftiaibic allop wUb bia^th. railed d'Arceta. 
Tbe leather ia beaten adk in water, then wrung, pmaed. rolled, and foUrd aa It were, 
bp working it with tbe henda till it beenmea thicker and quite tu^U. In tbia atate 
it ia laid on the mould, and fiarced Into all iti caritiea bp meant of a wooden, bone, or 
eoppertool. In other caaea, tbe emboaaing la perf ii mw d bp the force of apreaa. The 
leather, when it hai became drp, ia eaailp taken off tbe mould, bowerer deepip it map 
be laaerted iato iti cr e rie e a bp rirtue of iti ebuticitp. 

EUBOSSIKtl WtlOD. (AieMm. Frt JZrAufrniet, dririt, Germ.) tUiaedflgnm 
apon wood, aoeb u are emplopcd m pictnre-fVemfn, and otb^ articlca of omammtal 
cabinet work, arc amallp prottitred bp meant of carving, or bp raatine Ibe pattern in 
plattrr of Ptna, or aiimr e umpna i tion , and ccanentiog, or otberwlae filing it on Ibe 
•urfoee of the wood. Tbe ibnner ia expeniivci tbe latter U InappUcaUe on 
mnap cecatiaot. The mvemion of Mr. Streaker map be need either bp Itaeff, or in aid 
of earring, and depende on the fket, that if adrpma^ be made bra Hunt Inctroment 
00 the anifore of the wood, inch dcpreaied part viQ again riae to tta original level bp 
enbeeqnrol immeTtian ia 1^ water- 

Thr wood to be onumented heving been Srat worked oot to hi pnwaed ahapr, ia ia 
n Male to receive the drawiag of tbe pattern t tbia being pul on a blunt aieel l<^ or 
bumiaber, or die, ia to be applied auceeatiTrlp to tB Ibote parti of tbe pattern intended 
to be in nlief, and, at the lame time, ia to be driven verp caniimiiip, whboot br^iag 
tba grain of the wood, till tbe depth of the drpr w e tinn it eqnal to tbe intended pro- 
iniiasct. of tbe fignrea. The ground ie then to ho redoced bp planing or filing to tbe 
level of the drprcierd pert | after wbieh. Ibe nicM of wood being plae^ ia water, 
irithrr bet or euU. the port prrviunalt depreeird wiB riee (o ha ftiriw bright, and will 
then form n rmbeewd pauem, which map be finiabed bp the nanal oprrultuBa at 
carving. Str CAUrom ■* ^Acrtmar. , 

Another proctaa which m^ Nt regarded ritbrr aa carving or embo aaii ig wood, la 
that pairalcd bp kteafra. .A. l( Bnutbwaitr and Ov 

tink. m a hugin p.*roM-WBod, bane-ebatBnt. or other wood, ie itrrpcd ia vrater for 
about tvro hourt; and ika eiit iron mnntd rooCauiiag thr drv^ ia braird In tvdocBt, 
or anmatimei to a white brat, and applied apiMiM tbe wood, ■ iibcr bp a bandlr, ea n 
brandhig iron, bp a lever preat, or bp a aerrw.prraf, arrardlag to circnmauncct t the 
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monU* m nKU hjr Um iroa-lbuiidcr from plaitcr carti of Um origiiul nodrli or 
carringt. 

Ilait not tbr vood ti«cn utonlcd wltli water, U wauU Iw initnl. bot antU tbi 
mnlatww U <’Ti>{K>r«t«d. it is nolj charred i It pres off Totumti of imokt, but bo flame. 
Aftrr a ilHirt time the iron is munied to the fUmace to br rr-braird. the Usckeiird 
wocai it well rubbed with a hanl bnuh to moors the clisrcaal powder, wbicli bring 
a bad ooudoctor of brat, tars* the wood from materia] dlaeolorman t and bsfora tba 
rcwpptieatiim uf the heated iron, tbe wood is agaia waked in water, but for a thortcr 
time, as it now abtorhs moistora with mofs fhrUitjr. 

TU mtatbio of biiroiag, brotbinm and .wetting is repeated trn or Iwrntj timn, or 
upwards, until is fiM< tba wood fllla orri^ earhp in tba mould, tbe pmeest bciug 
malermllf infloenerd the eharaeirr tad conditiuo of the wood itirlf. and tbe degrrra 
to which beat and moistnre are applied. Tbe water to ttr checks tbe destmrtiuo oi 
the wood, or crea its ebann of anp kind, that the bomed •uribce, aimpl; cleaned bj 
brushing, is often cmplojed, ss it map be left either of a rerp pole or deep brown, 
aecntding to the tone of eolimr reqair^ eo as to msich old farrlngt of tap age t nt 
a rtrp ulllc scraping rrmorea tlie diaooloorrd lurfiuie. I’erfucaled earrings aiw 
banted upon tlilek bli«ks of wood, and eat oiT whb tbe eiixmlar taw. 

KMBKUIDEHlNa M.kCHING. (dfoeiwe d truJer, Fr., Sixhmucimt, Germ.) 
This art has been fWan tbe earliest limes a bamUeraft rmploTmenl, cultirated on 
noconnt uf Us deganee bp lodka of rank. Hat hi. Heilman, of hlulbouac, hrrenied a 
marhina of a most ingeowioe kind, wbick enaMee a female to rmbeoider anp'deiin 
with SO or 140 needles as soeuralclp and ezpeditii^lp as she flirmerip eottid do wiik 
uao. A brief aceoniit of this rrmarkable inrentioa will tberefnra be aeeeptahla In 
manp rradets. It was firn diiplsped at tba national espotithia of the prudnets nf 
Induttrp in Paris for IBht. IM nrrdics were occupied in copping tbe saint pattern 
with perfltet regnlnritp, all irt in motion bp ooe peraoo. 

Serenl of Uinr machines are now mnunted in France, Oemianp, and Swltseiiond, 
and. with winte modificalkmi, in MsnrJieslrr, Gtaigow, ind Fsisicp. 

Tbe price of n madiine bating 130 necdlfs, and of eonanjnenoe 240 pinoers or 
fiagers and tbnnbs to lap bold e? them, is hOUu ftanct, nr Itwf sterling) and it is 
estimated to do diilp tbo work of IS espert band embroMeren, eropli^^ upon liw 
ordinorp ftame. It rriiuins tiurdp tbo Uboor of one grmrn-np person, slid two 
amiaum cbildirn. The operstiTr must be well taught to ase the maebinr, ftw be Ims 
manp things to attend to: with the otM bandbr traces onl, or rather foliows tbedaaigB 
with the point of the panlugrmh | with the other he tnnm a handle tu plant ami putl 
aU tbe needles, which an> mind bp pineers and mated along bp carriages, tppniaehing 
to and receding ftom the web, rolling all tbe time akme an mm raUwgpi butJp, bp 
means of two pe^, nuin which be premei altcmstHp with the ana fixM and the 
other, be opens tbe ISOpmerrsof tbe Bist rarrisgr, which ought to gire np the ncadJee 
iiftnr pisnimg them in the aluir, and be shuts with tbe stune prestura tW ISOplaraiW 
of the are^ carriage, wbkh is to reedTs the oeedleo, to draw them ftnai lhe otker 
side, and ID bring them hack tgilii. Tbe chiJdrwi hare notking else to do than to 
change the needles when aU their tbiuads are uaed, snd » see that no needle mkni 


***’fwrmnchlDe map be described under four beads J I. the strsclurc of tbe frame 1 7. 
(hedistaisitwa of the wsbi «. the arrsngement of the carriagtas and 4. the eonatmetion 

of ploecn. . . , , , 

1 Tit Unrmn a/ the /nmr^lt ii composed of cast inm, ltd is rerp maasitr. 
>•*719 eshibila a front eVeraiion of it Tba length of tbr mirbiM iU(wiiJs npoa 
thTiitmiber of pineers to be woried. Tbe model si tbe raporilion baf »«? 
and was 2 metres and a half (about 100 inches or 8 feet bnr inebee Englisb) bmg. 
The figure here giteii has been shortened caosldarsblp, W tbs ot^ propartiema are 
not dlkBTbcd. The brradtb of tbe frame ooghi to be tbe mim for ererp iw^e, 
whether it he long or abort, for U ia the brrndth whlcb dctemrori ^Wnpb of 
thread to be not into the nerdles, nod there Is sa adtantegi in ghlng h the fUl breadth 
of^model machine, fuBp luo iaebta, aa that the needles map carrp a thread atj^gst 

of Me niece te &e eiriieniW-We hare jdremlp slaledthat tba pin^ 
which boM the needles slwaye preaenl iherasclnaopposite 
in eoowqmnma they would ctmtllisnUy ^ 

bole, if the pieco inu not displaesd with loflfcamt pm^ to being Bwcjdrelp oj^ 
posits lbs tips of the iieedlce rverp pobi npoo which they sre to work n dcstgs, such 

**Thc pieee ia strained psrpnidiroUrlp upcai a largs re^guiar ftwi^, whoat 
alilra ara^ble in Jff. Tl^namaly, lim two eertieai sides u r r. sad tU- t wo hm i- 

Waseealioln thcflguit two hmgwtwilcu 

13 


xoeUoI lidcA* dte uppe r tad l«rvcr j 
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rollen a ind o, vlmte «Bd<. aoantad vilb iron ftodi, ne npponwl H|tan ttw (idn r 
oftbrfraaM, MM tara to frrcijr. Thetc (bmaijitna of beau apoa which the piac* 

719 


^ctCtacd to rMciTt the ODbroMUry, If wbuiiI aod h«pt wnicatlp ttcvtciivd to a ^>l)er 
dcfiwc. ftir cachofthne heaiM Uanopoo ill rad aunall nUebirt wheel f,fi the Icm 
of ana at thni beiof iacUaed ia the oppoaita direction to thoar of tbr oihra. IhaMca 
ih^)r>tiia of lowra baaoia, there ia anotlwr of two upper braaif, which ii bowrrer but 
bnpcrfretlp acen in the llrare. on account of the inlciiTcmiec of other paneiio thU view 
of the nwhiaa. One of theW tfatrau pmeata the web to the iofirrior aeollea. ami 
Ite otber to the upper aeoillra. Aa the two beama are not ia tba ibim rertical plane. 
Iba piano of tba web woabl be pceaeoted ohllqMlp to the aoedka were it not ftir a 
alnifhl bar of iron, rnonS wbnae the cMh paaan, and which reodeii it 

vartieaL The piece it kept ia leaiiaa cfoatwiae bj email braae lempieta, to which the 
itrian ^ are altMhed. amt bp wkieb it ia polled lowaidt ibeaida of the fnune r. It 
rei^na to tbow br what fai|eBiou mraai thie frame aup ha diiftcd ia every poaaiUe 
directioo. M. Heilmaim baa amplajred forthtf pa rpaaa the pantograph which dimoghia- 
Buvi uae fbr redndnir or enlarinnit their pbuia in deteimiaala proponioBa. 
h V/' V' (Jtf. 719) rvpmeni a panllelocraffl, of whieb tba nmr abfice h, h*./*'. 











































































KMBnOlDEttlNG MACHINE. 


119 


m lointal h> Meh • way U»t thsf aujr tenanc nrf aeait «r vm oMuh at ak*. 
attrv. wliila aida* of eoonecontiaBeof lli« aame Iragibi Uie udci • i'aad to' art 
pfolraiPMl, lha ooa to tba poial il, ami the other to the p^t e, aod thne poiata t tail 
if art chotni ander the eoadition that io oac of the pontioaa of the paraUeiogTaai, the 
itae c d ohieh joioa then panel tbruoe)* *1** point/■ thii condition maj he ftilfiUed 
in an uBwta atimber of naonm, abm the aontion of the paraHelograai moainlojt 
the aaoM, m are that If *e viihed to lUfl tW polat d huthcr tram the point it 
would bo eaffieiciit to hrina the point e near enon|ih to tr', or nrr rwn<i) but when «a 
hare ooeo fixed apon tba diilaiiM IfJ.kk erident that tba diaCaoor *"e hi iia oeaea* 
•arp >ani)>i)uane« Now tba principle apoo which the co oat rucikia of the pantograph 
rcata la that it ia aafiricM the three poiata it,/, and r he in a etraight line, in 
one oolp of the pnaitleni of the parallrlognuB, ia order that thep ahall mnaia alvayi 
in a itnlght lino In ererp poeilkm ahich can poaeiblp be airen to It. 

We we in lha flgare that tho aide b a baa a handle with which the workman 
pnta the maohloe in action. To oblnln more preeisioa nod aoliditp in work, die aidea 
at the paatognph arc gained, to that tha middle of their thickneaa liai exaetlp in the 
wertical plana of the pkoe of gooda. aod that tha axca of the Jointa art imlp perpeodi* 
ealar to Ibia plane, ia which eoaaeqnentlp all the dUplacmenti art eflerted. Wa 
artitw at Ihia rcaalt bp making fiut to the aoperior great eroat bar an elbow piece 
if*. baTiaga anUnble pn?Jecliiio. and to which k adapted la ill nun the piece d*. which 
rveelew la a toekel the eairemilr of the tide * d | ihJa piece d ia made feat to d* hp 
a hot it tank* an ohloag Iwte, aad before aerrwing no the nut, wa make the 
pieoa adraaea or iveede, tiU tha ftiicnim poiot oomta aiaetjp ialo the plane of the 
weh. Thk conditioa being ihUtllod, wr hare mtreip to attach the franm lo the angla 

/of tba paralielognm, which ta done hp meaaa of the piece f*.. 

It k now obrioai that If the emhroiderer lakn ihr beadle n* in hk hand aod mahra 
the pantograph more in anp dlrceilon whaiceer, lha point/will dneriba a figure 
aimilar to the flgare deaeribed bp the poiot e, aad ala tlmaa tmalirr, but the p.«i>t/ 
cannot more witnout the fiame, and whaterm* k apoa it ameiag ako. Thoa in the 
Boremcirt of pantograph, ewery poiai of the web daieribra n figure equal lo that 
deaeribed hr th* poln* /. nn^ coneeqocallp aimiUr to that deaeribed bp tha poiatc. but 
■a tiinf»«aalkriSeetuhmldeT»d ol^Jecl beingprodneedupon ibeeiothlnOie|ioeitk* 
of that of the patlarn. It k aofleient therefara lo girr the embrtuderingopmurr who 
lwd. 1 . fK. h.n^ n" a ileaian lia limea crealrr than that to be eiccntod bp the awelune. 



M Hrilaunn baa cootrirad a mcchaiSwi by which lha opcratlae. withoat bodgtog 
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from Ui ptwc, mtf eondoet th* cmu«<«, and tvfolale m b* pbMn tbe «ztnt of 
i]i>ir csoorM, M «cU u Om impidily of tbeir movciaradk By tmrnmg Um uoi m" in 
tbc ofur dircoltaa or the other, the cairii^ majr he nude to ■ppraech to. or rec«^ 
from, the weh. 

When ooe of the oortiegee he* adranoed to ptiek the needlei into the etnfl, the other 
il there to tceehre them • it hifi hohl of thra vith iti pinoore. poll* thein throng^ 
perfumu iti conree hjr otthdrawrag to etreteh the thread, and cIom the atilch, than H 
fact book oUh the needlee to malu he pricki in retnm. Daring thcto naoTriacnla, 
the ftrit eamaga temaine at ila poet naihng the mom of the aecuod. Thna the two 
eberiota make in tacCMaioa an France and a retnm, but the; aarer moTe lagi<Ser. 

To ctteet thoee mOTementi H. HcUnuno hai attached to the pteee o' nude fiut to 
the two nprickta A 0 and A ti of the fraiao, a bent lerer a o o' |fmorable rooml the 
point 0 1 rae bend a’ earrire a toothed wheel of, and the eatrvnutj ■" a toothed wheel 
o'* I the ftmr wheola at, v', tf, and o", hare the aanu nomber of teeth and the eame 
diaueter i the two whewla o' and o" are fzed in referenoa to each other, ao that it la 
aoScirnt to tom the handk n to nuke the wheel o* reroire, and o nn aeq iim tl; the 
wheel o’) when the lercr a e ie vertical, the wheel o' touehca neither the wheel ■ nor 
the wheel n't hot if it be inclined to the one aide or the other, it hriap the wheel o' 
altemaiel; into gear with the wheel n or the wheel ■*. Aa t^ operatire haa hia two 
lianila occopird. the niie with the pantograph, nod the other with the handle of impul* 
atoo. he haa nerelr hia fnt for acting npoo the lever a and aa he haa man; other 
things to do, M. Ilcilmann haa adaptod beihn him a tywtm at two pedala, b; which 
he caecttica with hb bet a aeriei at operatioua no lea dcUeale than tboac wUeb bt 
exeruiei with hia handa. 

The pedala r are morahb roond the aaia f, and earn eorla p'woond in aa oppoaite 
direettoo opoa the pnQere r't three poUc;a aiw Used upon a nurrableahaA r'‘ aop- 
portrd apoa ooe clde b; tiw prop s', and on the other in n pieee s' auaeheil to the two 
gnat apngbta of the fiwme. la depreiaiag the pedal r (bow raiant in the fignre), the 
upper pert of the ihaft tT will turn from the Itfl to the right, and the lever a a will 
become iacUned eo aa to carr; the wheel o' npoo the wheel a‘, hot at the eame time 
the iicdal which la now drprriaed will bo raiaad, becattaa ila cord will be (breed to 
wind Uaelf opoa ba pulle;, aa nutcb aa the other cord haa nnwoond itaclf) and thaa 
the apMratoi will ba nadr to act in the oppuaite dirce^M when wanted. 

4 . bvfmitM iff tie praerra.—The than 1 / earriea, at rvgttlar intervali of a teml- 
ditmrter, the appcndagie g y earn npoa it, nptai which an fixed, b; two holla, the 
curved beanebee q destinod to boar the whole lacobanitm of the piaeera. 'When the 
pincera are opened b; their appmoiiale Icreragn and the half cf the needle, which it 
pointed at ea^ end, with the na to the middle, enters the opening of iu plate, it gelt 
ludgvd in so aagabirgroorr, which ie has deep than the nec^ b thick, ao that when 
the pinects are doaed. the upper jaw preanes it into the poove. In this wa; tho ocedb 
ia Arml; held, althoogh looched in onl; three poinu of ila circambrcnce. 

thippoac now, tluu nil the pinecn are moonted and adjusted at their prurardistaocee 
upon their priaouiie bar, forming the npper range of the right canitge. For opening 
oil the plneets there ie n long pule at in^ D, eapnbb of tnmi^ npon its axta, and 
which extesda from the noa end of the eairiagr to tbc other. Tbb nau ie carried by a 
kind of brka which are balled to the extrsmily of the branchee q. U; taming that 
aaia the workman can open the piaeera at pleasure, and the; are again doaied b; 
spriaga. This movement 'w perfbrmcd b; his bet acting npoo the pedals. 

The threade get stretched mproponioo m the carnage b run oot, but ee this tcniion 
has no ebutie pU;, locooTen ' i eii c es mi^ tnawa, which siw prevented bv idnpliog to 
the carriage a meehanism b; means of which aU the tliretdt are p rcae ctt at t^ same 
time b; a weight anweptibU of gradoatioa. A Utile benath the prumatic bar, which 
carries tlw pinecra, we see ia the figure s ihaft T. go^ ftwin one tod of the carriage 
to the other.aod even a little beynd it i thb shaft b carried b; piecee p which arc 
fitrd to the arma i^ and hi which it can tom. At ita left end it earrin two nnall ban 
jf and in', and at ha right a siagla bar/, and a ronaterweight (aot viaihic ia thb viawU 
the coda of the two bon / are Joined b; an inm wire, HKnewbat atout and perfectly 
itrj^t When the carrrage approachee the web, nnd befine the inn wire can tooca 
it, the little bar v presaes igni^ a pin ■', which rvata upoo it, and tend? to raise it 
more and more, u what bat prsetded we have kept in view onl; the upper range 
of pinemasd Be«dlea,faat there ban inbrior range quite aimOar.mthe figuresho^. 
at the lower coda cf t^ craiM In candodmi, it abould be stai^ that the operative 
does not follow ilidingi; with the pantograph the Iraew of the design which b opoa 
the uMel or tho oirtitre, but he most eh>p t^ point of the ilyb npoo the point of the 
pattern into which the needb should enter, then remora it, and pot It down again npoo 
the point b; whbh the ncedb 1° re-enter in coming tmm the other am of the 
piece, audio on ininrreminn lo fiwilitatc this kind of reeding oft the potteranpoa 
ike aUcI b compoesd of right liaM icruiaaied b; the poiata for the fotraace aiA 
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retnra of «b» Btodl*. io th»l iho op«nai»c (B*aalljr a diM) hM ctaiUiuuBj under W 
trtt «h« MrVM of brolun linet obich inii« b« followed by pMtograph. If 
luipnaa to quit thii path an laatanl, witboat baring left a mjuk of tha point wh^ 
■he W arriTHl. •he to under the oeenwity of looking at tlie pirea to •»« *1^ ^ ^ 
alrrwly .iabroi<lmd,and to find by thto oowpartoon the potm at wbieb (bo nuut 
reramo htr work, lo ai not to tonre a blank, or W repeat the •ama autcb. 

^rpLtnatian /’iipift- 

A, Inwar er«i« baw, which nniie tha Irga of tha two enda of tha frame, 
o.lihd »la feet of the front end of tho frame. 

o', thaala fcat of the poatcrior end irfthe frame. 

a", enrred pleoea whiah nnite the crom ben a" lo the npnghti. 

a", handle of the paatopraph. 

6. k", thne anglea of tha tamlograph. 

f, point of tha lida * 6* on which tha point to filed. 

»'•* erli harta tom o?a gnttnr. which nnltaa tha apper parU of the frame. 

4, fixed point, round which the pantograph tow 

B, tablet which the pattern lo ha cmbroulerad to pot 

to tha .ide 4 e of Urn pantogr^d. paming orcr a guid. 

oulirr. and carrying a weight at the other and. 
a*, iron rodby t^loh the tabtot a to huiiad lo Itt ropport o', 
r r, nn^hta of the elath-canying frame. 
r, r, horieonlal iide» of the iama frame, 
a, four roll btanaa 

the piaoe of olotb. .... m • 

a", the wrioga, which lOTra W itrotch tho doth latetany. 

ma^inn to the finer dncrlption of fitteica. . a* 

itmera^ance lU nmna ^ iTCatr^l ^-^ ^r- »•«>«. 

lued at nment in fhe arli coiw gepoait of nn^ whda ratodiog 

Hmilb, l£» American grolngtet. Ur. Smith haring 

in amyrnn, and he m^ nn a ^mbirion of Inquiry wa. 

rrported hW 4i»oOT*nrt to the form. Th» wonopoly of ih» 

r. s-n-. 

Smith, in the .<fiamc«ia Jaamnl itf Snrmte. 
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earth, in vtuah the VIIMT 7 bfiMiia imbmltM. The qanntin pro oni w l nmler tlxir elr- 
eeantnecee Uie ifrrulimt h ie lereiy nen ewiry tofeplneeiWnick. Tkeeertb in che 
nrt|rhbnurhoe4 of thr hlneh lenlmiMtnlvBjeof a rnl o^mr, end ■erreh ne an indiention 
ID ihuM «ho am in aeaKh at the miaaTal. tnoietiinca, befim heginaing tn caeatate, 
the apM am aonaded by an inai rad vbb a airrt |ioint, and when any raainanoc ia 
met with, the rad ia rabtwd m eontaet with Uw restating body, and the rffret pro* 
dnoed on Ibe point enables a netted ne to decide ebetbrr it has heeii dnoe by 
emery or noC Tbe bloriu which an of a coatrcnieiit liaa are trentportod in their 
natural aUie, hot they are ftegaeatiy broken by large hatninrn« when they rreiet the 
aetioa oCthe hammrr, they are aMhJecled in the aetino oTAre br tererai bom a^ os 

cuoUag they noet eanaonly yield to bln»a.‘^:> It sonaadmei happens that large-p— 

art sbomhiacd. from iIm iatpusihiiity id hnnkieg them into pteera of a eonacnieiit 
•tar, as ihe tranepoetatioa, either on catorla nr horaee, re<{nirae that the pirte* abnll 
nM exceed 100 Ihs each in wciicht. 

WIhhi ^ar«l to a powder, emery varice in ooloar from dark grey to hlaek. Tlw 
ooioitr of iu powder amirda no ioiliceticm of ha cmmneralal ralue. The poeder ra* 
aauaed anier the mieroamipc ahowe tha diatinet cxislenoe of two mhierala. oarnodani 
and otlde of iron, thnery, when moiaiaoad, atwaya affords a very Mrangargillacenna 
cbior. Its hardneaa ia ita moat Important proper ty in Ha applieiiioa to iha arts, and 
waa ajKVTtaincd fay Ur. Smith in the fotiowing manner:— Frngmantt were brubra 
from Ibe piece lo be examined, end craabed la a diamond mortar with two or three 
Mown of a hammer, then thrown into i aierB with 400 hokt to the Ineh. The powder 
ia then weighed, and tbe banloeai tested with a eirenlar pirco of glam, about ft>ar 
iasbee in diametrr, and a imaU agate mortar. Tha giam is first wrigfaod, and placed 
on a piece of ciaxed paper j tbe polrariaed emery ia ihen thrown apim It at lotemi*, 
ntbbiog it tgaini Ibe glaia with tbe botlom of Ibe agate mortar. The emery ia 
braahad off ihe glam from time to time with a (aolbcr, and when all the emery baa 
boon ntada to pass ooce orrr tbe glam, h is ciiUected. and puaed tbroogb tha ame 
operaliun t^ or fimr Umaa. The giam ia than weigbad. again SBb>accsd to tbs 
•ante nperatioB. tha tanary by tbia time being redaced In an impal|«ble powder. Tbia 
teriea at opentioM is otmtinned ontni Ihe hiea ■aatained by the glam ta rxeerdingiy 

•maU. Tbe total lamia the glaaeU then noted, and wbao all Ihe apadmeiu of niieiT 

are anbmittad to thii aperalion aader tha mme eirendtaaces, an exact Idea of their 
relattre banlneaa it obtained. The adTsnlaga of aaing glam and agate arr, that tbe 
latter li laiSciently bard to crash the emery, and in a certain epaoe of time lo rtdaee 
it to eneb an impalpablo atale. that it has no lomger any arnaiUe effect on the clam; 
and, oo the other hand, the glam ia soA enough to Iom during ihh time aaOelenl of 
ita mibaianea lo allow of aecuraU comparalire' remsha. By this authod, tha bng 
emery waa fimnd capable of wtariag away aboot half cf ha wngbt of eoaunoa Freoek 
window*giaaa. 

In Ihe mdinary preeeas, the lamps aftmerj «««* bmlien np {n the mme manner 
aa itooe ia for nnairing maeadamiaml romla, and Into lampe of eSn^r lixe. Thera 
Inmpe then eraehed under itampera, each ti are need for (xjimdUtg mutanie orre, 
dnrro by water or by Mcma power. It b aiqipomd that tbe etampcr^iTs tbe frag* 
mrate ^ anfniar than they woold be if they were ground niidcr nmneri. n m^c 
which iaeoai^M cmphiyad. The eoane powder ia then aiAed through tWen of 
m doth, which are genanUy cylindrical. Uha the holUngcylinderiof corn-miUai 
bw Iha airw are rarend wUh wire cloth, which rary from ninety to alitern 

wms to the meh. No, 1« ibTa girea emery of aboot the eiae of muaUrd-arad i and 

coarera fregiMU. ut^g *~riy to the dan of peppra-eoraa. are ai» occaaionally 
mTimr^ror^aaeaftnglnecri. The ameea birr aametintea aa nmny m ISfl wiira 
^a ui^ W lb. rary «ra ■h-I commool, aifred thnmgh Uwn 

^ea. The fincftamefy that la obtalnad from tbe mannfacttnrrali that whieliflie«a 

to tbe of »!>• ^ptog-r^ and ia doited on the brami and dmreea. 

from wfaiob It li oeeaaiotmlly eonaeted. Tbe miira^nrert rarrly or nerer wtab the 
emery» tola U moativ done hr the glam-workera. and aneb others aa noaire a rirater 
'ii-rrce of nrerinon than can be obtained by aiftiag. " 

Tl^tWtowing table ihowa tbe number of wires niaaDy contained In tbe’iiaeFe. and 
Ibe names of the ktode irapeetirriy (endoced by tkcin:_ 


Corn eswry . • . 

Uoane gri^ag emery - ' 
Grinding emery • • 

Fine grtodiite rAcry • 
Rnpertoe grwiog emery 


Wire 

• l( 

- 94 

- M 

• 4« 

• sa 


Conrra #o«r emery 
Floor emery - . . 

Fine floor emery • . 

floperfliK flooremery • 


Wlm, 
- *0 
- 70 

• M 

• Oo 
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Wuhint mm by hJinil li Ibr too tidioiu for iboo* who rrumro Twy Urfo qwnn* 
lia of cBirrj. »udi m «h« numufoelortri of ptalo **»■ waw «>‘bni, wko 
■dnnttltr follow ins nr thod:— Twrlreor nort eylluWn of otarcf ralitwr. ofilir ^nnnmi 
beJiilu of nboot two tort, and raryins ftain ahoat Umw, forr. eifbl. «o thirty or forty 
iuchra in tUaiwtar, ar« ylaerd eniotiy Irrai, and re tmnon l i auuis at ibrtr apprr cnt^ 
aarli to tha oral, by oaaU tn»sba or ehaambi the lan|«n rwrl baa alao a waato-p^ 

neuthctoB. Aliba«»»Bw»e»«rtttoflba|>roijoiia.tlweyUndrra aiwaUWMiotha 

brim with cbna walcrt the pnWrriaed emery ia tbon cbnmai ap witb absadam of 
water in nootlnr reeacl, and altawrd tonm lo*o tha amaUtator ibrthnw-oicbeyUaileT. 

thr.isb a tab* oppoaita tin pmcrloadiue to thtaecood cylinder. The watw dmi^ 

ba a^rl i -r---— the ibrae-inelrf^liodaT. depoi^ in that »»»1 aneh of Iba 

eiiararat emery aa will not Vnr anapenainn for that hnitid time » the pariielea ne^ 
Aner aredapoaited in the fiye-mch cylio^. dniins ^ iS! 

miaed eireaai takra in poMine the bnm of that Ttnialj and lo on. ETcnlnally the 
water forma a Trry lansnid edOy ia the laffeal oylindar.and depowtathetM the rrry 
fine partirlea'lbat hare remained in aoapaaaiDa nalU thla parindi a^ lU waien 
laatlyTi^paa by the waate-pipe nearly or eiointly frae from e«^. 1“ ^1" 

nmnaemairtSe la alee the mraaort of the partielra reap^eely dapnaiied m the 
^nfMt^lo whirfa the emery in applied. WbanthaTwaaela enr foa teitaai dosTre 
fiUrd with emery, the piucma ia atopped. tha reaaata are emptied, tha aurj m care- 
• full* drwd and 1^ by. and the proecaa it reeom m anetd. 

UoUnpffrl informa oa that ha haa been in the habit, for many riniw. of employ mf 
emery rf twelre degreei of haenma. pn parad by hiaitalf be wmklat o nr. 

optical pnrpona, Mr. tUaa adare four ponnda of tha thmr of emry of o^ 
meree. ^h one oonee of powderwl pwwbie, ^ ‘•T 

nll.ina clear water: and be eolltwu tha depoait at the cad of 10“ and 80". ^ if 
Sif and SO', and that which ia not depoailed by one htmr’i inhaideneo ia thrown 

**FinJJy'*W« tapi^p2Jrf*b5^fo«kins the paperoycr^ith 
emrt^ZiSroTaTuftmn a eicTn Them are aboot tti 
Sicrn 5^ thirty and aincty mrebca per Uaenr inah, are m gcn^ tha »»»*«»» ^ 
flnm litea cmpfoyod. WTian need by artiilm^ tha amaty-papm la oommnnly wrapped 
a foaT; dip of wood, and applied Jail Uke . file, with 
■ns tn oteumitanci The emery inpor onta mom ■nootbly with oil, hat Icnyce the 

* E^'’elnth mJy differt from emmy-pnpef in lb .matiUn 
i*pl^lh.in.l»rid»ponwbicht^«inryi. fined 

SmT wb« folded aroorf a Ole, dSa not dy aa itauli|^ it aa mrrr-faf», 

STS; .Ttl^L^ne. Bnhha. -S^ ZPXri.*lr2; 

a^ha: bat for bnnnhold and othar pan»aea, whem the band alaoa h nawt. me 

‘-'™ iocb..«-r.P«---*-r-f™’' 

^II^^^^eSmledUkeBlnlffWtnafile. Kalla medjrfTBo lorn eneb end of the 
or With one like nnouri^ oeer ooe nl n timw with thin 

alich aa tempmm haadloe t ^ newder and kaoched on ona end to 

clue, nod dablwd at aOjarti ia a hmp af ei^ pawner , m* * **^” 

?h.h.offthe.«.«k 

ludu are moth iimtw.«ooomk.atl»ntm.ry-popcr wrapped tm a Bl«.wnicti nuntna 

of mnery miaeil with n little bamwaa, eo aa to eon^tota a 

ZKVmashly 

tbomb. _ ■ „ .rtiele in which fine nmery mid piais 

Emery-paper, or pnlml u ia nukies eedinnry pnprfT the 

are miaed wub paper polp, “^JJ~ *0 ef the weiaht of the paper, 

rtitrtjr 

whi^ rmemblea drawms-pa^. of wood, and when mbbed with a 

paperiadin!etiidmhrpmiedorgiardaponaii*ee*oiwooa.aao 

little nil. W he need ne a ^ , —t-oi* for a nielhi^ af oamWoias 

In 184a. Mr. Uettry mhabl. » s™«»fo 

powdend emery intod.tm ^ fop* «» •■The pfweem af 

aad poluhins sfo“* .?*****• _b oiitd with aboot half Ita 

, ,0. —i.. 
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thick {■MIC I thk if pmacd into ■ rartnllle mould by meani of a acTvw>pmf, tod t/lcr 
bariof been UionmgUy dried, if baked or burned in a muffle or ekae rcceirer at a 
tcaiientiirr eomuden^ ahare a red hat and bebiT the Atll wbita ■»««» In tbta 
caie. the elajr or alomioa icrm ai a bond, aad nnitei ikf ptrticlef rwrj eotupleleljr 
into a ndid artidcial enm^-ilooe, which cnti very greedily, and yet MOiif hanlly to 
■Bllrr pereeptihlt waar. 

Superfine grinding enery it formed Into wherif exaetiy in the tame manner at tlw 
abore, bnttbfiwoportkiaariotm b then only one-fourth intlcad of oae-half that of the 
emery. Tboac emery itaoca, which are oi medium finenem, cut itat qniekir, bat 
more tmootbly thau the aboee. ^ 

rioar-emcry, wbra manufketured Into artificial ttonea, rrquirea no Baiting toW 
itanee, but the mobtened powder b foreed Inlo the metal mould and fired t aotae 
portinna of the alumina being tuSclcnt to unite the whole. Three fine wkeeb render 
the woeha anbmittrd to them exceedingly ttiMMUb, but they do not pndnre a high 
polbh on aeeonnt of the eompanuire coaneneaa of the fiour-emary. 

niumina of emery b bdiered to be aggrrgitad to the aame ^grte of bardnrtt 
ax in cotnndnm or adaniantine ipari which b one of the bardeai minmb knoeti. 
Emery bexteniirely empimed (or grinding metaU, glaaa, &e.( <br whirh pnrpooe b 
b reduced to n^dera of different degrtea of flarnee# by grinding aad citurialion. 

EMERAJj) (Kmtmute, Pr; SmnragJ, Oerm.), b a preeUxta Hone of a beamifol 
grem cokrar ; rained next to diamond, and b the iuumi rank aa oriental mby and 
lapphlre. It ocentx in jtritraa with a regular bexagooal haac; fp. gmr.STi acratrhea 
qnxrta with diflimityt h ae^ched by lopaxi fuiible at the blowpipe lata a frothy 
bead 1 the preripitata afforded hr aramo^ from ita loluthm, b atiluhie, la a great 
manaure. In car b o nat e of ammonia. Ita analyaia b girra reiy rarioualy by different 
ehemiata. It con ta int about I i par cent of ^urlna, wUch b ita cbaracterialie coo- 
ititnent, along with ftSof tiliea, Ifiofalmniaa, a rery IhtW lime aad iron. T^bcau* 
tiftil emerald of Pam b fooad In a clay achbt mixed wilb aome calcxteoua matter. A 
•Moa ef 4 graiaa weight b aaid to ba worth from 41. to fili t one of 8 gralna, lofi one 
of IS giabw, heiag floe, b worth (tof) one of 94 gralna frtebad. at the talc of M. dr 
Drte'i enbln^ 9400 franca, or nearly lOOf 

The beryl banalogoat b conpaaitinn to the emerald, and b employed (when of ibo 
eumowm opaqoe kind, fband near Limogea) by ehemiata for proetubg the earth 
gineba. 

Tme emeralda are (bond b a rrm of dolomitr, which trarenea the hirmblende 
ilale cl Mnao, north of Santa Fc de Bogota. A perfect hexagonal eryital from thb 
locality, two bchea Imig, b b the eabiiiet of the £hikn of Derooehim t it meaanrra 
acmaa Ha thorn diamctert 91 in., 11 in., IJ im, ami weigha 8 oa. 19 dwuowing to 
flawt, h b but partially fit fbr jeweflery. A more aplendid apreimen, though aome* 
what amalirr, weighing but 6 ox., h b the potaeHum of Mr. Hopei it coat SOot 
F.meralda of km beauty, bat much larger, occur In Siberiu. One tpecimm b the 
royal eollectioa metxnrea I4| inohet kmg and II broad, and wri|^ |«l Iha. troy i 
another b 7 bchra hmg and 4 bebs bmgd, and weigha 8 Iha. troy.*-ijlajia. 

The emerald b gnierally beUared to demet- ita eohmr from the preaencr of a minute 
quantity of oxide of chrome, the beryl from oxide of inm. 

Thb aibml baa hc«« necntly examined with grant care by M. Lewy, from 
whom onmama'^tiem to the Aeadeniy of Sebneea wt abatnet the following t— 
ffl _ y ^ **7^ * wio* eaUMi 3ta(Og ni N«w OfEHAds, StfezWoa Add obdutRd mhm 
unc ApfrifiMriM m w mbh ^ Awd of iIm fooki in wUrb tbotu mtcxau lUittff tre linttid. 
He ohaerred that tbe tarraa and fineat emeralda could ba rcdoced to powder by a 
alight iqnnrxbg or rnbbbg between the fingera when firm obtained, bat thu ther 
acquired hardnem after a certab time and repoaa. It baa been cofaaumlv etated 
that the coboring matter of the emerald b ehmme. but >L Lewy attribnlca H to an 
orfanie cokmrbg matter, analogooa to eibnpifk. He itatca that the eneraUVi- 
powd to beat tnma aU coioor i wbcrmi minrrab eolonrad by ebrome. do not ban 
their green coIobt by ignition Hb anolyab of the Mexican mineral b aa W* 
lowai — 


Saica - 
Alamba 
Gineba 
Magnatb 

Soda - 


• i7-» e 

- 17-9 

• 11-4 

- Oil 

- 0-7 


The gr«e« eakmr ^ the eawrald b darkeet b Iboae xpecimeni which fltmbb to 
analyaia moat organ* matteri b b fcmpictely debroynd by heat, hecomioe whim 
aad "Pn^- 

ilMETlXE. A bate eooatitatbg tbe emctic^wbcipb b ipocacaanho.—C. C. W. 
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EMPYREUMA, iiie«n» Ihe oBeniiT* dwH prodiued by fire applMil to orgialo 
mattcn. cUefly Trgvtibi*, in cIom tomW. Tbiu, anpymunuie vincpir Ii ofauincd 
by dudlliag «o«m1 st > ml bnl, and eaipyraiioutie oil firom nowy i n imal folMUMM 
Id the mine w»y. .... 

ENAMELil {Ematut, Fr. | Sehmtbfhu, Genn.) an ranabri ct glaaa. fenafally 
ofnqoe or colovrd, alwaya fonsed by the coobiBatloo of different autaUic oxidei, 
to winch certain fixed (tiaible lalti an added, aucb aa the bontca, flnatea, asd |ihM> 


The rinpleet cnainrL and the one which aerrre aa a hnik to moat of the Mhm. h 
ohu^d by calciniof Brat of all a mixture of Ind and tin, in propottiona aaryiiig 
from IS to so pane of tin for 100 of lead. The middle term appeara to bo the mort 
anilahte fur the gnmter number of mameb ; and thia aDoy baa each aa affinity tor 
oxyaea, that h may be ralrloed with the greateat eaac in a fiat eaat-ino pot. and at a 
tempentan not abore a cherry red, proeldod the duet of tin ia not wo great. The 
nxiSe b draarn off In the lidea of the melti^ metal, aoeotding ax it b grnentted. new 
pieeca of the alloy being thrown in from time to time, till enongb of the powder be 
billed. Great can ought to bo taken that no mrtaUic pnrticlea be loft in tho oxide, 
and that the caleittiag heat he ax low ai b barely xufikbnt ( for a atroog fin friu the 
powder, and obetrnrta ha lohxetptcnt oomtnitiution. The powder w hen ctdd b gnmnd 
In a proper milk levigated with water, and elutriated. In thb lUte of fiaenem and 
purity, it b called raJWae or flux, and it b mixed with eilidooe and and amno alka- 
UM njftUtfr or twnoH. Tbo wort ofdioiry ptopoftJoM sfVp 4 of wad, I of 
xall. and 4 of MHa& Chaptal xtalra, that bo itia oUaiatd a very fine pradaet 
from 1110 parte of caldno, made by calcining equal pxru of trad and iw, 100 parta 
of ground fiinl, and fiOO pane of pun tntMMrbooato of pouah. In eilbir w. 
the raUtnn b put talo a ornetbb, or bid iimply on a xtratnm of ^ qnich^ 
iponlatioonxly sbehed. or wood-aahei, pbecd under a po«er» or poroabin kiln. Thm 
mtu nndereora a •onUTitrificatian, or oven a complete fuxlan oa iti xurW It b 
thix kind of frit which aerrea ae a radical to altooet every cnimel i and by varying tte 
proportlooi of the Ingredient, more fteible, more opeque, or whttw eoamrb an ^ 

laineil. The ftnt of three quallricx dcpendi on the qjiantity of XBod or flux, aad the 

tuber two on that of the tin. ... . ^ . v._ 

The xea-mli employed ax a flux may be replaced other by nril of tartar, by pan 
potaxh. or by loda i but caffii ofthtxx fiuxrx given peculiar qnalitlm to iba 
*klcat antbora who hare written on the 

the neceaalty of xeleellog eanfnJly the particular mnd aho^ 
poxition of the frit, ^ they eTOi i«rm th^ 

Clourt ataica.io the 84th Tolmne ofeheAuuo/x* d$ C%mtt,tbMt the amid ooghl to 
K STl panrftale for 8 of oUcioo. 

never very claw, and that acme wrinkled apow from unpcrfiim ftulcai are le enM^ 
aurihe«7^*y«t we find it preaerihed in aoiiie old tnatb^ to 

fritted bv tofana of aalt tartar or aoine other flux. It wo^ ibeoto app«thatthu 

prmcnee^of talc b.nfno oae towanb 

iDAv be •applied by Increttiryr ibe dew of |be Hax- In jU howwer, wewif t 
to iw^re^i mehib oxidet ia the aaad. aartieobriy ^oae ^manga®*-, 
which moat fraourtiUy occur, and alwayi tojore the whit^t ii of the frit , 

The tnoia^earried the art of enimelling to a very high perCectum, and we oe^ 
.:JLr.wT^l tlSZ^imeo. of their work. Then, aa at premnt «** 

Of^rimt^fiim nmccoW bext with him, and thn. a muUOnd. of emtotm 
nrmvxaef have been buried with their anlhora 

^ The Venetianx are Mill in pomiaaioa of the bext enamel proeexx^ *^7 

ply^ VT^TitS^other imWwUh the he.* kind, rf ommel. of .vary eJ-md 

STihriri^nble. ncavent the tmnxmbdoo of light Thi. effhet b pmdocmljar- 

fioaex are iddtd,ax minium or Ulham*. nmtrti^ 

a« rery W^^uod In thb camt reeourae m^ ltola3 to othwfi^ 

Ibil advantag. from the toUowmg ndawre.,.. kt^ for parpbablaea 
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■sd one pan of voU-vaabnl 4in|ibi>trtia ■rtluni y. TbcK eoatpoakioaa afford a »Bry 
nhiia enaneU vliieh nooonia pertrctly vdl witk Uua. 

It in olrriima that ibo eenpoahion ol Utia priaaiy matter maT be pvaily rariad i 
bot we aboaVi arrcr loae debt tt tbe emM^ quality af a good cnaoiel i whieb d, 
to acquire, at a taodente bank wOdrat flnmty la tab* a ahinlae curlbcai wnbeot 
raanme >do tbia. It ia not ceatplcta Ibaioa wbieh ia wastedt bat a laaty atata. tt 
ooeb a dafraw aa may gire it. alW aoubng, tbe aspect of bariog HifferBd coagileM 
liqacfbctioOL 

Dmi adale EmamtL — Tbia reqniraa greater aiocty ia tba cboiaa at in aulerials 
Ibta aay elbcr aoaarl, aa it mom be ftaa ftiaa arery apaeias tt tint, and bo perf^tly 
wbln t bonca tba frit emptoyed ta tbia oaaa aboaU be ttaalf cutapoacd at iwtfcctly 
para mgnidieata. Bat a abooM aol ba rrjectad banUy becaoae it any l» r uma- 
wtot diacobiarad. ainoe Ibis may itopand aa two caotast rilber oa mom lanalld 
oxides, or on fnligiooM panicles prweacdiag ftraa ragetabir or aalaaU sabataaecs. 
Nov tli« to t tef impiaruici hmj bt cmUj n9ioTo4 by OMauii cf a qouiKUT oC 
(MteasitU tt maagaaewr, wbiob baa tbs propany of readily potting wiib a pordoa tt 
ns oxygan, and of Ihna Ib et lita tin g tbe ctaabaatioa, that ia to my, tba d eat ni a t ioa uf 
tba cobianag carbeaaceoaa natter. M a n g ane a e iadoed poaaeaaaa a oolaariag power 
itaalf oa glasa, bat only ia ila bigbaat stats of osidiaeawat, aad whoa raduead ta tba 
lower Hate, as is doos by tnoibaittbla natters, it ao laager coauanaiBBtea eabnr totbe 
eoaiad ewn bi aatinn a iieaee tba proponkn of ouagaaesa abtaddaeoerba ia excess; 
tor tba sorplaa woold eaoM eotoor. Suaratimrs, iadoed, it becoous aecesaory to gira 
a Uitla moagsacae oobmr. (ba. a tiol) la order toobtoia a aura agreeable stoidc 
uf white; as a Uitla axon bios ia addad to liacaa, to brigbtoa or ooualcract tba dulneme 
of their yellow lint. 

A white enamei may bo eoareniently preporad also wtib a odetoe rmipnanl of 
twa t«m of tia aad ooa of lead caleiaod together; of this eonbiaad axida. ooa pan 
ia nsaited with two Saru of Aaa oryatal tit a rary Itttla auuiiaucte. aU arevinmly 
oTuuntl togatbar. Wfaca tbe faaioa k ataspkte, tbo eitreowa matter k to W poored 
into ebmr water, aad tba frit k tbaa dri^ aad nailed taaw, Tba pouriim iato 
water and fruioo lea aonetiaMt ra pea t ad (bar liateo,in order to aecara a tciyuaiftwm 
coabtaatioa. Tbe erumhle ttnli ha carafblly acrcaaed froot ■■wohe a»m,» Tba 
stn a lka t puctiaas uf oaide af Inn or apprr adnilted tatio Ibk atutmal wiU dcatroy iu 
ralaa. 

Suoia prartitioners raoomaiatid tin aao of w ha d dkpborrlie aataaoay (atul- 
nookte of potosb, frnn nirteUk aatuBaay. BBd:BiU« dedagraud together) for white 
eiiaoiKlt ImH this prodact eaaaol be added to aay preparation of lead or other 
nmaUic oxides; for U wonld lead nlhcr to tarakb Ibt eoloar tbaa to clear it ap t 
and h caa be aisd Iberrihtra only with srdiaary gkaa, or with aatbn liases. Fur 
Ikrae psrts of white gkte (wiihoiit lead) ooe psn of washed diaphorttie aatuanay 
U tu be tskea | ike aabnaaeea an well grottad tagetber, aad Anad la tba euauaaa 
»» 7 - 

Jiltt £iumal—Tbia Ana eoloar k ahnoal alwaya obtaiaed from (ba oxida ofoabsll 
or aosM af iu oonbiaationa. and it prodaosa it wilb aoeb ioteoaily Dial oaly awery 
little eaa be asnl. ksi the shade ahotdd pus Iato black. Tbe cobalt blac k ao rick 
and liealy Uut It paedoaiinatac la aaou atcaaara oear cee r y otber eoloar, and laaaki 
away io that tfaiy caa hardly ha paree i ecdi it k ako mtofady obtained. Tahring 
It cat, bowetcr, ia all ita baaoty, the caber aoloars mast ba ranoeed aa niticb as poa- 
tibk. aad (ba aetah uaalf ahouUbatolanblt para Tkk awtel k aaoekicd hi tba 
beet baoern ares with a txniidanbk aaiabaraf fateigBaBbBttBCBB.aaiiim,anawie.cnp> 
per. ncbal. aad aslpbar.aad it k diikall toarparata tbaai naaplataiy; botlbrcaamei 
lituea, tba oxtds of caball data aol eaqaiea to be atrfaaily free froataU Aaaiga awteki 
tbe iraa. ntekal. and coppin biiag anal prrjodicial, ahunld ba earafuUy rlinraated. 
Thk objeei any be macs sadly altoked hy dksolsiag iba ora ta aitrie acid, teaporauag 
till* aolatioa to a sytapy ce oak te a ea. to expel the eMaaaaf mid. aad aeparate a poeuoa 
ofarwaie. It k now dilated with water, aad atdatioB of earboitate afioda k dropped 
knwiy iate it with bekb agitatioa. liU tbe pnnpitaMi. wbieb k at Aral of a wbh»h 
rraynlwgiai to mra of a roae-mL WbeoeTtr Ifak eoloar approra. tbs whola moat ba 
Uirowa oo aAltar, and the iiqaid wbiob paaacs tbroagb moat be traated witlT mota of 
tba earhaaate of toda. fat ontdr to obtain tbe anraiaie of oofaalt, whicb k ncarlr pore. 
Sioco arseak acid tni ka derieatrees u« aol eapabla of eonmaairatmg eeioar'tbnn- 
teleeCk ai^ as thBynaecoear are eoUtele. they esaaol in pair Iba beany of the bine, aad 
brace tbk piyparatna oflarda H ia gnat perfeetiao. 

Metallic flexes an aol the note aoiiabie tar tbk eoloar; hecaaie they always rooi- 
nanicate a ttat of grater or Icn Anree, which aerrr (ails ba iqjnn tbe parity of the 
Nae. Khre k a arcfal ad d i ti n g , as h keeps the oxida at the mssl^m gf ox'idatim, 
ia which ttate it prodona the rirheai eoloar. » 
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YtOm Enarnd.—Thtn an many f mwia for niakuif tW* col«>« l« •namrl j but 
it • aaarubai ta &x and it la tarriy obtainnl ot an ani&irm atui fla* tiaL It 

may be predncud dirceity •itktomo prrperalioM td aUTar. aa tbc i^oaphal* ar iBlpbat*; 
bat ikia mrtlwd doca BOl almya aBeceeA Ar tno ttnio* a heatorpowrrfaj flaart raadity 
dretmy it, and ailfr la narticnJarly pm^ldleial Thia BDerrtainty rf aoeena »kh tba 
■Ula of aihrer canBtathna CobeaeidoiaBiapInyad j aad oaWea af iaad ami anttaioay are 
Ibrfdibfa prcfrmxU atikb alTurd a fin* yrlUiw wbaa eonhiDad with tmaa oaidaa ibat 
are rrIractaTy eno^ to prrntat their ooiaplete rltriflcatioo. Onepanof whimoatda 
of aBtinooT laaT ha takro with fttmi ooe to thira yarta of white laad. oaa of alum, 
and -na of^-ammoaiae. Eaeh of three tubacaacta la to be |ial««i-iaed, and then aU 

are to ha aaaetly miied. and eajuwad to a heal adeqaate to deeoiapoae tha mJ-aaimnotac. 

Tha oMWloB ia jad^ to ba ftniihad what the yaUow eolaor it well bmubt oat. 
Tbate la produeod here a eombioaiioa quite aaalopHui to that hnowii andertba aaaa 

*^tw!oritad«^ yellow may b# proeamd cithrr wUh the oalde of lead a tone, of ^ 
adding to it a little red oxide of irooj the tinti mryuif with the proporttoo of tba 


ayi, in hia Memoir oa Enaawla. that a «oe yellow ia ohta^ with pore 
oxida of aiWer, and that it ia merely neetamry to rnrrad a ihm tM rftt oa the tyol 
to be coloBred. The piaco la then axpeanl to a moderate beat, and wabdrawa aa k» 
aa thia baa reached tba^per poiat. The thin dim of meialllr aUrer reeWad tm 

Wi^^ored. Wrfai^der U wUI W faond ti aped trf a *« yWlow.rf 
baidlf BiTMhlrlinTtt Aa the^Uicle of iilrar haa to ha remoerd wl^b eoeera iba 
eotoar. it U raqaiaita to avoid dxiag ihia film with floxea. and K oopht ijwre^ »» 
S^Ptdied aJler the faaioit rtat The rellowi requite la (eaaral bet hule 

alkalioe^x, at they anawer better with oae of a m e ta l I ki aatarr. _ 

Creea AWraaC^t la knowa that a greea eoloor maj^ |i^ocad ^ a mratiira of 
yellow and btnai hot neoaiM ia ifldaoa bad to thia pra^ for aatmel^ 

W obtained aliaoat alwaj a directly with tba oxide of eoppert or, ttai better, aiih tba 

oxidaofakroma. wbkib ima the adTaatage ol TTabtiag a at^ beat. _ 

Cbe!Lia deacribe two oxidee of eoppar, the protoxide of aa ewi go eo loar, which 
enmmaakaM ka eoloor to enaawla. but it ia ddkok the " 

tbaauleofbydimto,botbhehilh-b»oen oben dry, and It eoloara green aU tba rit^ 
^ttMttoaai^hicb kfaian. Tbiaoxidaraqnirea.mino.to«c»t.opr^«n.|« 

of flaalriihor aaline or metaJlie. 10eater Into comply i brt a ma^ 

dcoe ia conuBOoly taken, and a little oaWe of in* la iatradu^ , "LS** 

STin^Tln^-xW of 

aad tlw ordtaary moatarot are paraotd for »k«iie eery 

Tki. aropn nrodiictd by oxide of chrome la maen a*ore aolid t It la aot alterted ^ a 

poo^sctt u J2 "wap r “ 

dm d«a.Waf yellow, whleb depanda oo tba ^ a faT^lear 

/W Emami—Vio hare JaM atatrd. that pfotoxtda of 
_ a ra^t diflcalt to obtain aa aceooul of tba fkgitivo 

•£uJlaw, tartar, 

of the enpreooa oxi^. Afim^abont m bomTmaderato 

th. ftwm of a r«.^ wbkh laotahad 

eboUilioo,tbeBqujdiaaeiaaklBtoaaala.det»a»edOBiaeprTBip»«.. ^ 

and dried- . . , e otnUbaa a red which yiea with the 

“2 lira, rad to ora.*^ hy 

adding a grra'" "»lamJa of Chaaiaa. ara Uhe- 

ssu 
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of ifiM I to wlitali aor* dc^h of cotoor k ffm vltb a link colalL Ckjr alow, 
mcU«d »lUi ab<ml a ihinl of lu wrigkt of pioUiaiile of iraii,yiT( 0 , according to Clowt, 
a fine black enamvi. 

famd. — The peroaido of mangawir la amall qmntitp bjr liidf famUbra, 
aiiiw or alkallw flnsw, aa mamrl of a vzrjr flw riolet hoc | and Tariaiiooa of 
ahado ar» raailj baA by modifying the proportiooa of tfao ekmeats of tb« coloarrd 
friL The great point k to maiatain the mangaaeae la a etate of pereaidalki^ and, 
rnoaeqnratly, to bewan of placing the csauMl ra contact with any anlwtanec atinotiTe 
of onygea 

So^ arc tlw principal aoloorcd caameU hitherto obtained hr mrana of metallic 
O'tldra I hat aince the nnmber of ibea* oaidea la inennaing erety day. It ia to he wiahed 
thenew trials be made with inch H hare not yet licoti employed. Fronsoeb icacarcbci 
some inleremiag icsuha woold nnqnastioaaldr ho derired. 

O/pamtimf m Eaamd. —Kaamelltag taoiuy done oa gold and copper | lor ailrer 
iwella op, and canaee hliaten and holes in the coat of maaml. All cnamd paxntingr 
are, ia Ihct, dons oo either copper or gold. 

If on gold, the goldsmith prrpaica ibr piste that k to be painted apoo. The ^Id 
ahoidd be H oanus Ooei if purer, U would not he aaSeimtly stiff i if coeraer, it wiwld 
be nihiect to mdt t and its alloy ahoeld be half white and bdf red, that k, half ailrer 
and half eepper t whereby the cnanud with which It k corned will he Uaa dhpoacd 
to tarn green, than if the alloy errr eotirvly copper. 

The workira mast re a arra for tfaeedgeof the plate asmall fltict, which he calls the 
tardrr. This kdge aerree to retain the enamel, and hinders it from foiling off when 
npplird and preened no rritb napatula. When the plate k ooC to be roanirr-mamelied, 
it abonld be charged whh lam enamel, aa, whan eipoaed to beat, the enamel dniwe up 
the gidd to itselt and m ih ri the piece eoorex. Whan the enamel k aol to eorer the 
whole nUta. It beoomes aaceaaary to prepare a Indgmeat for ic With thk rkw, all 
the orultnea of the Agnre are tn^ oa the plate mth a bUchdead pencil, after which 
reeoone k had to Um giarer. 

The whok apaot coelnaad by the oatlinae must ha hoilowtd out in of a 

depth eqaal to the height of the Ulet, had the plate been eotlrrly enamiUcd. lik 
sinking of the surfooe most be deaie with a Sal grarcf aa tqaaliy aa poaaihlc i for if 
there be aa aauneace, the enamel rronld be weaker nt that point, and tae green would 

appear. 8 om artists hatch tha bottom of the hollow with close lines, which cmaaeaoh 
other In aUdinotiofia; atbersmnkrliaei or lemtclMerHUi the cdg« of nflk broken 

off sqnarm The hatrh in gt or aeralchca lay hold of the enaaael which might otberwiM 
aepamie from the plate. After ihk openuioa, the plate k ekanaed by botliag it ia 
an alkaline l)w, and it k washed first with a Uttk weak riaegar. ami then with ckar 
water. 

Thr plate that prepend k to be eorered with a coat of white enamel, which k done 
by brwiaiag a piece of enamel in an agate or poreelaia mortar to a coarae powdrr lika 
aaad, washing it krell with water, and npplyi^ it in the hollow part in its moial atatr. 
The plate may meanwhile be held ia aa ordinary foreepa. The enamel powder k 
aprrad with a apataJa. For eoadesaing the maatel powder, the ed^ of the plate are 
atiwch apoa with a 

WhencTcr the pioee k dry, it k olared on a slip of shoot iroo perfomted with 
aer^ email hoka, aea /p. jjo, whCeh k laid aa hot eiadera i and it k kft ibeiw 
antii it oeaaea to ttaaoi. It mum be kept hot till it goee to the fire s for were it 
allowed to cool it woeld becuon aeoomary to beat it again eery grailaally at the 
mooih of the famsee of fnaioa, to pterent tha enamel Ihim decrepitating nod 
flying off 

iiefore dreeribing the Banner of expoaing thr piece to the fire, wo moat eapiain 
Ike coortmetJaaaf theikmacek. llkn|nan,aad kahownin foimtckrMlaain>^ 7JI. 

It eooakta at two pweaa, the lower port a, nr llm body of the fiimaoe, and the npper 
part n. or the capttal. which k laid oa the iawm> part, as k akown in fig. rsi, wfoira 
these two parts are separately rvprrerawd. The foraaoe k made of g^ fire-elsy. 
awdcrately baked, sod rasemblM rrey closely the assay or oaneUatioe furnace. Itu 
tnaidn dimewaion a are B inches in width, 13 inehte ia height in the body, and B in 
the mp i i al. Its geaeral IhkhneH k B iachea. ' 

The capital baa an apertaTr or door, c, /Ig. 7B1, whkh k eloaed by a fire-hnek 
stopper a, when the fire k to be amde aetiTo. By thk door fhel k rnppikd. 

TW bodr of tha fomaer hy Uhrwkr a door n, whach naehea down to the pro- 
jecnag shelf a, calkd tha bib t m ra ti ws i drr X »bo»« Promioeooe k seen 7BI. 

Thk shelf k noporlad and aoenred by the two brachets, r. ft thr wb^ being 
vanheawiiB. Tlw (kight of the door n, k ahridgnl by a preidiar fire brick it, whieb 
not ooly oo -era the whok aryicetiaB of the ehelf a, bat enters withia the opening of 
the door u, fllJlog ha breadth, uni adranetng late ihr saaw pi*"* w Uh iba ianrr uir&re 


enamuls. 


129 


of the farnaca. Tbil pills b oillsd lb* beirtii ( itt parpoie wilt ippar pr^tlf i it 
mijr bs tikvn lUl md Rplaoel U ptoumv, b; U>inK b«<L of tbs luorilc m in mtit. 

Rekiw Um ihslf c, ■ •>}ain> hols. ii. ii neea, which term fiif Klialttioc lir, ud frr 
ntiaciinti th* ubel. StmiUr bulci inr left upon each litis of the mhee, u ii shown 
in tbs grminil plan at the baee,Jfif. 7ti, s\ B- 



On a Inel with the ihelt in lbs Inicriar of tbs fnrnioe, a thin fliw-tile l reiti. psf. 
rnratsd with amnsrons email holea. Tbii b tho CTnte nriMentsd in a wiew 

in Jh, r»0. fma. ISO. Th't, T»5, repment, nntlsr diitrnmt asprcti. thsmaBs. fif. :« 
iho« lbs ebiation of its further «ndi I»4 in bO* t and Jb- 7»» frnnt put. 
At t.Jh. m tbs muOs b men in iti pbei in the fumaos. rmiinit on two ham 
iron. w. idU belter, on bd»fi of Bre-cby. mpimrtid oa brirksu aRmbstl Is the 
talsral anbi of tho fumiee. Tbs muffle u mads of sartbenwarr, and as thin M 
imuiblc. The fail oomisu of dry biseh-wood, or oafcsn hranebri, ibant an inch in 
db^. eat to the buKtli oftuns inehm. in o^ to he 1^ in bj^tal maU 

wiUua tbi funmos, one row Oniy bein* p^ TT.^T 

has attained to a wbhs rod bait, bufel iron tray h^nirlti raanisl plim. 
U in hs intradneed with a t»ir of pineem into lbs front of the mnfiW, and fradoslljr 

'■'IV «.*b of Urn mnffls b toUthe. ch-ed 

two piece! of chaictml only. ‘’'TT*-« ro 
opera^ Wbenercr tbs enamei bstma to flow, the tray mo*.bt rou^ m im 

tnsorc equality of leinpwitujw , and ai ^ as t^ w^ i j 

tnly roiwtStwitbdtaOT with^ ptate. bat ilowly. lest tbs ritnooi matter bi ermbsd 

S^sn eoU.b to bs waalwd la 

when tbs protST^ bs foondeompbls. Hbonid any s^ 
hannen M lbs enamel coni, they moil be wMsnsd whh a gramr. and lbs spntw l^g 

nnrn white enameL iwanirei aiwayi to bs poUabsd and smootl^ whh aaadMaasB^ 
«tor. particularly anieb bare a plane iBTfrcs j and H b then dnally glaaed at 

“’'•rarpnlntin. operation DOW Miowa. The arUb prq-n-bb ^ 

poi^ior^ in^ui^e mortar, with a rnaUs of agats, and ^nlmg 

^Ing hbTrork wbanerer the figures am •wahed. It ■ then paessd tbrongb lbs 
f «« lbs — adnnud by Henry Booe.R. A., and bb son, the bis 

H.I!? dm 

beyo^ ,hs time ami oonanqnentrapense there appeari no pmetlcnllmut to tbs alas 

'^/V^^imfibpSt—For amaU plates (op to two inebei loag) Ar 
nmtsnSTHtlrrr pom) ta also bat b ml lo itcl a dbagrse^ 

the odpi by rsi^ firings.-For Urgsr alaes, copper u naed. The eoppef 
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(bnaU t>* tBsfalcd nrtii ijahr ftve fttm (pnair. uul tlm rimwd vhli d3H<* Kklpharia 
•cid (niw part mmI, fear water , and iliaprd in a wnodro woaU. ifecnranb aard in 
makiaf (he riue mi a* to prodnee a eonrex aarfee* tarring acrardiog u> the liae of 
the plat*, takiBe ear* that ibr ihaping don Bo( rapradaen the •pring ia tba copper, 
in wliieb cnciM proeeai man be repeated. If the plate ia not rabrd in (be cratre. 
in the roorae of reined iirioga tbr eonen will rile irrnndariy, producing aodalatiiai 
Otar iha plait, pirfeet flaiarta beiag next to impataiblc for lam ptrtnroa. Tba 
copper ia Iben hitd fee* downwxrda no the eoorrx wooden tnoold oa^ fer ahaping, 
nad enamel grnood fint with water ia tpread oner it with a uuall boneipooa i when 
corned, a Sne ehah dimbbal ia pnaard pratlr on it to afaaorb tba water, and Uicr’it ia 
amoMhrd with a aleel apatnU. This forai tlw hark of dw plate, and when fired this 
(nri ia finiabed The copper ia onw rrreraed no a ooorex board the exact courter' 
port at the ixher, and coravd with white rnaiael prannfi fine in the tnntc wap as 
aleirc. The plate la anw rrad; fer firing, nod after it baa been fired and rooted the 
tnrfaee moat m grutind amooth with a fin piree of flint or other hard anbatanor, with 
ailecr tend and water. It mnat next be earrrad wKb a toftar and mure tnnaparent 
hind of enamel called flux, gruond and aptrad rat la the aamo wap at the fitrt enamel, 
hut tbit tmie onlp on the fiiee of the pla^ Thia ia fired at hefeie, and when cool the 
anrflice mutt be again ground amooth, and when gtaoed in ibe fomace the plate ia 
finiabed For the firat mot a wbila aolid enamel ia nacd to prcrroi the gruen colnur 
from the otHdlaed copper abnwing throngb t the aecoiul coat ia a aaftn enamel, to 
enable the eolonn nied to malt wi^ leia biml. 

Firmf. — The plate it plaeed on a plancha of flmtone. or well baked Smurbridga 
rlir, tepponad on a bed it whitiog. laaraoghlp dried ia the fitmace, the eaaet ahapo 
(if Ibr plate ae originallp made, w^h matt be naed in all aabaeqiienl ftriagt. After 
the whilii^ ia fermd in tba ahapo of the plate n aboaM be no tehad with a flat baifa 
ttiagnoaUp aera^ aa ia the occompanping lUagmm. 
The aaa nf thia ia to pnxlaeo an eflen of diagtmid 
bracing while iha (data ooola, sad eaperieoce bat 
i b aw n that it tenda enookUrablp to keep the ^alc ia 
ita origiaal thane. Wbrn the plate k amalt (np to 
ihivc inebra in Mgth)it map b* anmaled ftirtnuiing 
lam Iha hot muiife aa luUowi; — Tha planehe Mrtiig 
the platF map ht plaeed on inother planebe broled in 
the mufikoad pla^ la the fVaal of tk mnlllo tbr a fit w 
miaatei, uatil Iho ttaom of the plain or the oil of the 
pirtnre ihall hare eraporatedt h map then be pot In 
the moBlh at the muffle aad gradaailp iaamed to 
the hnW c M part. After firi^ it abonld be plaeed on 
another hot planehe and lUdwed to cool gradoallp. Largo pinnrrc mpiiro a different 
arrangement of the fnniaee. Over the mafflr therraliu^ be a fixed ima annealing 
box. with nn iron ihelf awl door. The boMom ibooU be of eoit iron abool one inch 
thiek. Tbit tfaoald bo ao amagrd that when the ronffle ittoiaa a while heal the 
huttom of the a nneal i n g box tliMid hgof a brighlish red at the bach, aad a dall 
blood nd ia fh^ letrga pictarea aheaM be |da^ on Ibe boaoin of the box brfort 
Iho furnace ia lit, and tbo larger the kxe of tho pietan the aknrer obonld the furaaea 
bebraagktioUa fall liial,maa tu allow fire or aix bonra far Iho largaal aiio. aiidiwo nr 
throe ^ amallcr plaloa. Whoa fired tho paetaro abonld be rctarord to tho tbelf of tbo 
Banealiag box, and loft there till gaito eoid, fi>r ahieb pa r pnoo large pialao miulre at 
leaal twoire boon. Tho eoloarx aacd are mootlp tha aamo as thtma prvpo^ Ibr 
jeweltcrs and glaaa ptialen. ' 

Emawffiagor tbr Jjam/t .—The art of the faunp ennmetler h ooo of tho mott agreo* 
ahlo and omaaiag that wi koow. Than ia biutUr a anhicet in aamnol which map 
not bo execnlMl bp the lampdlaam im rerp iiule ttam, mui more or lean prrCfCilp, 
acenrdiag to the dexieritp of tho aitiat, oitd his acituaintaoce with tbr principles 
of moddUing 

In wfirking at tbo lamp, tubes sad rodi of glass snd saamel mnat be prorided, of 
n-twina sad sbloan. 

Tbo c nsattH i n g table is rrpreMBtad ia Jig. 7ST. rotmd whirh serenif workmen, 
with tbsir iampiw map ho plaoeA while the lai^ doabla bcllowa o below is art a-blowing 
bp a traidls mored with tbo faoc The flano of tho lamp, when ihna imprilcd bp a 
powerfhl jet of air, aeqaircajnrpriaing intrneitp. Tha hM nooalca at lata a, a. A, 
a, a(« made of giaaa, siut are drawn to pointi modified to thejmrpoae of the caanniller. 

Sig. 7Sfi ahow^ ia prrtpveliiv, tho lamp a of tbo anoawDer atanding ia ita eiatrm 
at t^ blowpipa looB prvjewtlag ia llaisa oUiqnalp apwarde. Tk Uowpipo b 
odjoatable ia aa elaetie cuA a, which fiJIa ap exarllp tbo kola of the IxIm into 
which it eaters. When oalp ooo penun b u> work at a tahia prmidsd with acrerad 
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luap*. Ur (in dnvn M tiu fuoe tU* «iih the pedal of llie bcllirat t be Ubw uot iba 
other blmrpiun, u>d plnfi the hnl— in the UbU vilb Miiii} etirki, 

Tb* Unp M made of cufipcr or tia plate, Ibe vicb >/ cotUia tbmila. and either 
tallow or od maj be oaoiL Beiweea the Iwp aod the workmaa a amall board or 
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llie enaoMdliap workibop noftht to adatit little or ae daylight, nlberwlaF the artliCi 
not pereetTiag bw tlaato diatiaMl;, woold bo apt tocouiail mittakca. 

It ia hniHWaibie to daaeribe all tbe maalpolooiau of tbia mpeaioua ait, onr wbirh 
taate and oexterity ao fntlrr)]i protidit. Rot we ma; ghna aa raample. 8appoa* iba 
foamtilrr wUbea to make a awaa. lie taker a tuba of wUta tnamel, arala ooa of ita 
eoda hennetinally at Ui lamp, aad wbilo tba matter b anlkiruUy hot, be btowi on 
it a minikin flank, raaembting tbe body of tbo bird i ba dmwa utU. and gneefulljr 
benda tbo neck i ba (hapaa iha hoail, tba bask, ami tba tail i then, witb aJnidrt 
nurairl mdt of a proper ookwr, ba makra tba rjrca i ha neat opena op the kenk nilb 
iMuatad wi aa o rt; ba forma tba viaga and tba Icga | Snally al t a chia g tba locn. Iha 
(urd at aadi cotnplaca. 

Tbe rnanuiier abo mahea artifioial cyna fbr bsaum br<ii|», hnitating to pnfiwily 
tbo eotaara of tile aoaod aya of any nadJaidaal aa to reader it diflir^ to diacuatr 
llud be baa a blind and a igniag ona^ 

It b ddBcoll to make larga articlm at tba bluwplpai iboae wbieh inrpaaa S or C 
inchea bucotue marly nmnaimgtnhle by the matt expert workman. 

EaxwcLumi or Caar laoa aim orwn llutxow Waan km Sanrnpxna, dtc. la 
Itccember, i;&9,spatentwnaobtaiae4i<ir Ikbpraesiby Itr.tbmarl Rnady nirkJtag. 
Hb aprclflantion b anbdrridad into two parti - — 

I. Tba coating oe lining of iron rnaeK by fbakm whn a rimflaUa mixture, 
compomd of • parti of oalmnad flmta. 2 partyd’ ' o ^< w « * — or C'nenhb tenor, »pam of 
lilha^ • parti of borax. I pxnofargiUaoMWoirth, I partof akrr,«|mrt>nf odxof 
tin, aad t part of pnnfled potaab. ib, ftidly, 

SpanaafoaleiiMdfliMa.»redltad,<boncx,*calxaftin.aiidlofBiti«. Ur.Srdly, 

IS of pottar'a eompoaiiam. 8 borax, to white laad, I aim-. 1 wbba marble enkiaod, 

I argUlanona earth. I purifcd potaab, aad A «f caia of on. Or, aiblr. 

4 paita ealemed flint. 1 pottar'a compiwitlon, 9 aitiw. • bona, I white marble cnl. 
eiard. i argiUaiwoai mrtb, and I cairn of tin. 

WhlebeTcraribe aborcoompoaiiwaa b take*, innit be flnely powdend, rabod, fnaad, 

the ritrrona maaa bio be ground when cold, dfted. and lirrigniodwilb water. Itbihan 
mado.mio a pap with water or gum water. Thb pan b amemrd or bniabed orrr tba 
lu^raf tba raael. dried and Aued with a proper bent ia a imdBe. 

Calcmod booei ifa aha propoaad aa aa bmdumt of tba flux. 

Tba fuaibdity of tba ritiaona aompotmda b Iw Tory aacordiag to Ibe beat lo^ 
Bp^bd to Iba Tcaael, by a^ rariona pronortiont of tbe tdiciuM and flni.dg 
malerbh. tColoun may ba gi«an. aad abo gimbg: , . 

Tba aeeoadpnrtorproceaabbbipecificatitaidcicnbafeettaia allcTf of Otm aad 
niebai, whbU be eaalx mio TaaarU. and Irata or aoata them with roppar pnaipimird 
ftnnt iti aailna aoiatioaa It abo daw^ibei • BMdaof giripg the pracipitatad ciippcran 
raamel aaifbea by actiBg npon it with bnna aahat aad atoc whb the ud id heat. 

A beto^ of anch aoaauUad holtow waira waa earritxl on for aogie tinw, bat It waa 
CiWO up Ibf wut of du^ eocfivrifvn«ctta 

A patent waa granted In Tbomai and Obarlrt Clarba on tbo 93tb af May. 1889,te 
a inetJHid of enanuUug or rooting the internal aii rbiwa of lom pota and taowpana. a 
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«qch a w»jr it alttU mvrcBt ihi cmatl from mrkiiqror ipIlttiB.ir off from tbs rSrtU 

nttirn. 'niii tpeciftcmioo pOHCTfljoi tbiTewel tobe firrtfUaMdbjrcxpot^iJ^th* 

m^tbrn at dilnto tBlpfaiiHe ncid (irndbly MOT to Ibt tmtot tar three or fon r boon, 
thro bniCnft the eemel is porr witrt (or i than time, tod next ippljritiit the eompoittino. 
Till* eomitti of 100Ihi. of eilcined(troniKl flint*) 50lb*.of boriuc.mlcined,indfinely 
sroonit »Uh the iKnre. Thit mixtnne it to be (fifed ind KradiuUjr cooled. 

40 Ibo. veithi of the iboee prudaet it to betaken whh 6lh* v«|tbtaf pottet'icUyt 
to be (tmaiw toftther in inter nntil the muitar* fannt • patty con»i*tenl mu*, 
which wai buTeor (brmteoitoii the iwer mrihee of the nuei tbonl one-tiath of an 
inch thick. When thta coat U let. by ptaentt; the rrmei bi a warm rogm. the fo^od 
cooipiwhion i* to be «|ipU«]. Thu cooeiau of 1*5 tb* of white glaei (witboot lead), 
*3 Ibe. of borax, *0 Ibe. of tnda (eryttalt). i^l palcerbcd together and eltrified by 
foion, then gnmoil, eootrd in water, anil dried. To *5 Iba. of that mlttnre. 1 lb. rf 
anda It to be added, tb* whole mixed together in hr« water, and when dry poanded t 
then tifttd finely and eicnly oner the Internal eartaee of Ibe lamol prreiot^y COTeird 
with the firrt coating or compnaitiiia wfiilet tbi* la iiIU moiat Thl* it tb* gmtin^ 
The Tenet thiu prepared it to be not Into a ttorc. and dried at tb* tempetalnrarf 

11*0 Fahr. It b then heated in a kiln or mofllu tike that ntod for gUatngchiii*. The 

kila being hrooght to it* fbil beat, the Taaeel b placed firm at iumooth to b^ it gra - 
flttallr* tad thru pul nito the Istcrioe for thiioci of tb* ffbi*** prwtioe it um hwn 
foaml adTaotagaou alao to diut the gbuia powder orrr the fbaad glw, and apply a 
accond flaaing beat in tba orao. Tb* «iiaiDcl, by ibia doobl* application, b*c«ncs 
much amoubu tod aoander, 

.Moawf. Kenriek, of Wrat Bromwich, baring traced in iheir faclewy and KBt into 
the market nme cxccUmt tpecimrns irf eoaaieUed uncepane of ewat ifoo, were aocU 
by Meeara. Clarke <i>r the inraaiaa of tbeir patent rigbmt hwt after a long litig^on 
la CluBCTfT the patateai oo*niiU«*I hi the Ooort of flicbrouer. The preriooi 
prMs of deetmWff vhh dUmc ealpbarie eeld %vpmA by the erktenee on the tml lo 
bsTe hm fl'ea ap by the |NUnKt^ end it wm »li® ihoira by their owo priiwipol 
•eiratifle wttaeee that a good eiumetWd iro« moeefmn could be made by IltrUttg • 
ipeetAcatiou. la fact, the Ibrmolff by lehich a good c«a»wcl may be cotupouded an 
utauiDenhle t ao that a plcnt fnr torb a pai|awe iul'iu to be ustenable* or at 
leaat mart eoaily eradad. Dr. Ur* expoaad the ftnalr enamelled mocapiin of Mewn. 
Kenriek to rery fere re iriala, baring ftued rren chloride of calcinm in them, and 
f-wnd them In itand tba fir* rwry perlhetly witbont chipping or cracking. 8«ch a 
mannCtctnre ia one of the greatcat improrcmenia raoeaily in trod need into donunlic 
cconooiT ; aoeb reftcbi bafiig murkaiily eienn. aalobrioaa. and adapted to tba moat 
daliaUe' cnCnary npvmuona of buiiiag, atrwiiig. making, of jellie*, ireaarrea. &e. 
They arv alio admirably fitted (far preparing pharmacentical decomioaa, and ordinary 


extract* . , , 

The ntamel of tbaae uitccnani la qnlt* (rea from lead, in eonimpicnee of tb* glam 
which enter* into iu cnmiuauian being gaita free flrom that metal. In aereial of the 
tancrpaai which were at Bnt acot Inio the market, the enamel wu ftmnd on aa^yaU 
to coatain a notable pc u ooeuon of oaidc af lead. In eonaaqaeace of tba quantity <rf 
bnmx and mda in the giaaa, tbia oxide wu ao readUr acted npon by aeida that angnr 
of lead wu (brintil by diga^g riaegar iq them with a gentle heal. 

EaaawIM iron aBacriwoa had h^ many yean ago Imported from Genaany, 
and loU ia I*mdon. Dr. Ora had occaaloa to analyu their eaamel. and (bond that 
it eontainnl abundance of litharge or oxide of lend. The Pnuainn gorcmmenl hu 
bnuad mi edict prohibhing the nu of lend in the enamdtmgof miiccpaii*, which u**o 
exlnmiTFly mannilK^and in Peia, Oktwhe, Am Probably the Urmtain wnrr tent to 
England wu (kbrlcnted (be expuetatkm. with an enamel niade to flux eaaily by a dou 
of litharge. 

A mimhlc oren or mnIBc tor Bning or coating metah with cnaami may har^ the 
(bUowing dimcniiona r — 

The ootiide. fi (bet iqtiarw, with U-ineh wiila; the interior mufilc, 4 (bet aqnm u 
bottom, ruing • ioebciat the aida, and thea arched ortr > the crown may ha I* tnehc* 
inHi (bom the toor ■ the mofil* ihouM be hnill of fire-brick, inehei thick. Another 
aieh ia Inrned orer lb* fint oo*. which aecnmi arch i* 7 birbu wider at<*he bottom, 
and 4 mehu klgW at the top. A 5-inch wall nnder the bottom of the mul9* 
U Iti omtr* diridu the fire-piBe* Into two, nf 16 inchn width each, and fl fret 
3 iochea long; Tim flame^nf the fire playa brtwaen the two archu and up thtoogh 
a .5-inch flne in front, ano iiiuc* from lb* top of tb* arch tbro^h ihir* bole*, 
abont 4 ioehcf M<urr. Them open Into a fine, 10 • t Inobet. which nnu into the 
chimney. • 

The material* Ibr the enaarl body fgroond flint, pottar'a clay, and bonui) are *m 
mixed tsgrthcr, and then pnt Into a tei c rh u atorr fttnaace, 6 fr«* 7 inchea kitig. by 
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3 fiMt 4 iaclim wkle, uul 11 iocbfi kigh. Tlie flaiac from m ll-incb Jiomm 

o»cr the hearth. The materiab uv tpraul oeer tha Boor of the oven, abniM • luelM 
tli:elt , ud ignited or fritted the 4 or 3 tunin, tmtO Ihejr begin to bcnee and wnrh like 
jenat, when another oonting u pot on tha lop. alao 1 inchea tbiefc. and tied a|fBiii,a«d 
•o no tha whola day. If it ha Bred loo ntnch it hecomea hard and tuo refracmry to 
vorh in tha muBka Tha giaan ia ^vkrd in an onw aitnilar to the aboiia. It amy 
ho oonitnaed of abont ooa-half borax and ona -ha lf of Cotniih Mona (pwt^y dreoin- 
tjoaad graoita) in a yrlloniah powder pmonrod from tim pottariea. Thia ia frttlad firr 
10 hnom. and then fined into a glaaa whioh ia gmaiid up foe the glaae. 

K^AUCIXEO IiEATUEB. Leather glaaed opoo one mrlkcev tit* acealled 
rti irorliiag roapoiitiaa being in all mpocia aoalogoaa to tba ordinary ramiahea. la- 
alend uf enamriiiag the rrain amihce. aa ia namdly done. Ur. fr'aaattar rrumm that 
aurlhca by aplitting or bollBg, and than pniduaea what ia eallod “a flnlab " n^ 
enrfhoa ihua fomad. by mnuia of a toller, or glaaa laamuaant. Tha tUah aal/rf Ita 
alia way he thna prepared (hr cnaitMlIiagi and it ia lea liabla to CTaeh, aad Iba 
cuamal to hacoou ckwdy on It than the gttafalAle. See Lextsxb. 

ENCAUSTIC PAINTINO. A mode of patntiag with healed or bnml wax, 
which vaa practiard by the aacicois. The wax. whea uellad, waa mixed with aa 
much eolonr, finely powdered, aa it eoohl hnbiba, and then the maaa waa apaaad m 
tba wall with a hot apatuta. UTiea it beeama cold the drtigner em the liaea whha 
eutd pniatod tool, and other eoloon were applied aad mailed into Iba (brwef. Uaoy 
modilmitiaaa of the pnweaa hare been amployod. Amoagat the modama, the term 
baa btra improparly giren W fame oementa, which hare aothtag of aa aneaastw 
chanrtar aht^ thewi. 

ENCAUSTIC TILES. See Titaa and TnnaaaJL 

EKDOOENOIia. See Exooxnoim. _^ 

ENOBAVTNO, aword derirad from ee, k, and )fdfw,to jpw oa wnar. ia t^ 
artof eiecutlBgdeaigoaordrTioea. npon meiaLkimm. ■oil «>*»t h"“ ■" 

ilia cowmaa aecaplatiaa of the word la the preaeat day. It mew t^ eaccmioa of 
auehworkaonpUteaofooppororateaLforibemirpoae of rtitaialBg from ^ 

miiiaoa io iak or tom© oik*r colovrtd fluid. m ih* uridrft iw« « »• 

lemi. it tha oUeat of the fiae yta I •* •*■»*. ‘•w Seriptw memiiio it befriro aar 
rrterance ia mwle either to painting oraeUptura. U the lloiikrf Exndia^. 

»». we read that " Anroo ahall bear the aaiaea of ito ehiidnm if “ ‘T 

bnaat-piate of Jndgnicnt apoa hia bcart i" and agata. ia the r^ptm. »«" » 
eo<nmand.d to “ mahe a pUle of pw «id. and ^ 

a aicnet. tlolioem to the Lord." Further on. in the Wh cha|W of tta 
UoM^pcaka of Ileaaleel. the aoa of Uri, aa a man “filled with ^i^^ 

wi-iom. komlointandiog. aad ia hno-l^ and m Ul ma^ 

and to deelae enriooa worka. to ^ ^ ’"'ThL^lJ!hW fiSid 

enttiag of atoom." *e. Of btm and rf Aholmhil « Them ^ h^W »*• 

win^ of heart, to arork all manner of work of the angtnw Me. ^ 
oWi wiUiw^ to abo* tb. anugwiy of the art <d 
auban^l whether or not h had iia oeigm at a period wiienor to ^ tiin. 

^yir-eniS;: 

urewnkned hr the IhetSat atimemaa afMdaieaa of kieioglypkic eograa^. «.mrlal 

E»TP» «“ J ‘‘Hioght to dda rtwatr,. 

iwr ilxuw. howattr hare not. in all eaaea, haea aacermiaed wtth eertamiy. 

wiTaU tSTSlfih. b. wntW r-p«^ tha 
^ imioag tbaamtoma of anilqiiity ia ita *Vtona appliontio-1 ^ 

■ddoeed Thia bieloriaa, rrfcmag to a period abom 800 yeara hefcre W a^ 

Ariau^iwm^ahihitodto the king of Sparta a tablet. »€ " 

“iJ}. wM iSSTmty P«t./Utohahimbi. 

ia other worda. Arirtagomk »bo waa a <d W ia U. poeaew 

metallie map. Metwer. aa U b laiended to hnut — 

wnn* oo «.P^ Xn'XSST-U.^r^ 

-t^-rbax -ed to onmnwat ihair 

smimilatea to what b now practieed la tha i^tof the dueorary 
fT^Td^bed by the Uie Mr. Landmar. wbo qontm an wnea omtor, Mr Stnuti— 
“ g .100 nfrer the eoBaaeit (though, from other mfcemathio, I think U murt lurra 
at tke bail IM y^ ***^ meon^ahle eta) a new ipeeiei of eograTin*. eatarfy 
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differmit from tb* ininffM »«i*k rf tW lagmnr, gnldsBiUK ■i»4 thMMer, whiA bad 
prvrrdad it, wu intralaoad or inrcnti^ in, Ruglasd, of whicb tbar* if fearorly 
an old cutiatr; rbonb tif lay eomeqncncr, but aflunli foaH euriona fpecimenf, and 
EnfUnd morn Uun asf otbrr nalioa in Enmpf. Tha bran plalpf on our M 
atpulrbnl BtooninroU are rxKutoI rnlirely wnb tb» graTrr, thr fbadowa bcinR 
rapr»id by Imre or airokci, ftrenKtiieard in froponkia lo lb« re<iaired drpth of 
fbadr. and occaiioaally creatnl «ith otbcr Unca a tccond and, in tome infunoef, a 
third tinte, jnwiody In tlw famo aannrr aa a Aopjior plata ia roKrareo t tot > ■ In- 
tcndM hr pTodocinp impmaiuML Three enimetd tfflgire are coounonly found on 
Uhm boriaontal lMabal.-<ua • bkh lunn part of tfar imreatrai vhbb the churebra.' and 
Uie find the eongrecatson. ubic-h kept tbe Ughtf bright by (Hetiao, tUled the In- 
eiaiotia *iib doat, and tbna darkeoed the ibadeat rery oeaf or eaquhiu wnThmanahlp 
if aot tbandbre e:U>rrtfd| yet atane of tbm bear no anull CTideoea rf the abilhwa 
of tha OMHika, or other workmen, by whom they were ptribnaad.** Imprerelnna, 
U-chnieally erlied •• ruWanjM," are taken from theae mnnuBrental braaaca by anil<|na- 
riana, for the purpoae af ulaitratiiic worka in aretuBolagy. Tbe preecre ia aim|4r 
enough i n ahe^ or aheeta, aa may be reqoirvd, of white paper, wficiently latge to 
eoeer the btme tablet, are laid opon it > theae are tbra rubbed orer with a lump of 
aboenuker'i hatl-balU' a eompadtian of warn and lamp-Uack, wbieb learea on the 
paper an Imprrealnn of the miaad poitiona of tha nwtaL 

’llie ftAeeoth century, which imiat alwaya be eonakirred aa tha dawn of unieeraal 
light and knowledge, gaee to the world the art of printinR, and from ihia UtTnuion 
arofe a new era In art of rngraThut: the aarliaat mrthnd uf printing, both buoka 
and iUaatrationa, waa, aa ia deaeribed under the artirle Ifewf feyramey, IWwi engraved 
bfoeU or taUeta. It arema tingnlar thof, tboogh eouTaving oo varioua meiala had 
been pnetiieil loog before that on wood, no BRampC mul erer been mi.U to obtain 
impenaiona ftom ike platea i like many other bnpretant diaooverieab thia ia aaid to bo 
the raault of aeddent Vaaari, the hltiorian of Italuto art, aayi that, in the year I4W>, 
Maao. nr Thomam Fiaigncm. a Flonmtiaa geddamith, ehanead In let lUI a amall 
tngraved plate, an wbt^ aa waa cnalomary with engraveT*, be had nibbed a lltlle 
charcoal and oil, that be might the better aee Iba time of hU worh, into amne malted 
folphur, and abaarriag that the eaaet hnpreaaiim uf hit engraving waa left on the 
tnipbar, be ropeeied tbe ciperimeat, by pnaaiug a roMer gendy over It- It waa ane- 
oeatfal, and Fraigncrre hapnrtcd hia diMovent to Ibddini, alao a g o l d a m i th of Florenee, 
by wbotn it waa enmmankatrd to otben. But the moat proba^ origin of the art of 
printing foam metallic piMn, it that which ia attnboled la tbo early imUaa woekert 
In umMs or inlaid modeting work, an art aied for ornamatiiig table nteniila, twonla, 
armoor, ftc. t thia art roonatnl in coning or engraving the reqnired daign on ailvvr, 
andfillmg op tha laeidaBa with a black compnauiao, and tohciaadeof tiivte andtead, 
wbieh, IVom ita dark caionr, waa called by the anoienti aiya/foai, abbeeviated by the 
Ilaliau hue nialbi thia miatnre, when nm inlotbe engraved Cnre, prodnovd a regular 
effect of rkimr~oanuo la the entire work, Froea there engraved platea or oh|ectB, the 
artiata in uie/fo, who wan tbe goldamithe and ailverMtitha of that ncr nd. were acena* 
lumed la lake IrapRaaiau, by amuking the metal, and then, after eiennlng the aniioih 
tnrfoee with oil, im p ret ain g upon H g puee of damp paper. From aoeh an origin, or 
foom tooHr other very aindlar to h. ondbabiedly, canno the art of ehtlcography, or 
pUt»printing, and it it cifually certain, that the art of engnring with the fomo, or 
aa it it now eiUtd, ** line engreviag,'* areto in the workahopa of tW gold and tUver* 
amilhi. 

The praetiee nf making pnper from nga, withont which the former art woold have 
pfovtd romporativoly aev l ana had hren adopted geuenlly tbrooghnut F.iirope lowarda 
the end of the fuurtemth eenlary, wharehy the obief nhat arle to printing aai retn o ved. 

Not very kng alter tbe d t ae n v e r y of plale-pnnting. the eogneen, teiaralitig them, 
tcivn frnm the aaoafoetnriog goUunidia and rhaa^ forn^ thenre lr re Into a dia* 
tinct body, opened tehoali for popila, tad took np their rigbtfol potiiiaa a»im{ the 
arUMi of iIm time. 

Italy and Gernuny have andl eotiteoded far the honour of being tha ffrvt dia co v e rire 
ohUw art of pruning foam engraved pUtea, bat the beat aathoritiea give to thv former 
coontry tbe pttarity of daim, thongh the ncrmaai, to ahum tha pnntta^ prraa waa 
aariiwi knoi^ aeon tmy maii l their rivala. both in that an and in engrtving t but they 
have not alwaya mai nta i n ad tha anperiority. 

The principal Italuta engraven, co n te m porary with, or iauandiately following Fini* 
gnen^ wrre BaMini, BoetlcSIli, and Andrew Mantegnn i in Germany, tbe nam ea of 
>Unia Mchhn, who brxaa bit aarerr aboot the year HiUt, and aigrnvad hit own com- 
putinona^ tirael V* SJeebcln,Lcydcownrfi and UrolgeHiop,ataad prnaiinetitlyfofwanli 
bat it uaa aot till tbe riimuniieiiiaiil of tbe tiataenth eeotnry, that engraving ocvgpual 
g Ugh poaitioa among the arta of aithrr euuu(ry. ftiognlaily coongh, Italy, Oenoany. 
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■ad HoUuid. produced neb ao enmn-r, wbeae vorlu lo Udi dup ira bcU in tlui 
hiefani ntinulion j abtl* Mjifc ABtonia B »i m<i i » di (born at Doli^na, in UM), and 
Albert Ihirer (born at Jiurerabert in 1471), want mpectieely prartking Iba an m 
lialj and Cermany, Lucaa Van leydrn (bim at Lrjd«i,m U»«) duputed to tbe 
I^nr OBoatricft lha palm with tkcie compethora. At thcar aniiU usrm 

new been oouidcrad ibe patriareba of eUgraTing, a fe* worda reapectiiig tlia natriu of 
caefa may not InappruprialclT be latniducad bet*. 

TrareUiti* to Veniee fcc fmproeamm. Mare Anlmin «w tbrra anme printa, by 
Albert Itorer, of tbe life of ibel'iffinj ibeae beeoplrd with tobmbla Bdelrty i be aeon, 
btr^ver. qohled Veoicr, aod want to Home, wliere ba made tbe aeqaaiauim of 
Itu^eUa. a laree number of wboae worka ba cngtaTud. “ Tbe parity of hii ootlioee," 
■aye Hryan. " too bnuttfttl ebaracter and rapreuioii of bia heoda, and eoiT*« 
dnetoit of the raUewitiea, aatablitb bia nicrita ai a paricet maatar of Mgn." Hie 
e orkautwoemly aabibit a dedcleney ia rvdex ligbl and barmoii^af rdaar o^ana and 
ba appeata to bare been ignorant of tha ptiociplea of rendering local ndoar, or liata, 
ia the abatract | neither did be nttempt. or alia ana unable, to exproM tbe earioaa 
Iratnrra of eubmaoeira i thoM arc, hoarrer, nimir dcAeta by eorapariioa. and aiay 
■uUy be excaacd wfien the itata Of art gancraUy at that period le taken iaio accotmt. 
» p.ir.. iL.," laya Liadiieer, '‘anaBlate Anlonio'iobiert i and the blandlihnictiU, t^ 
•pleodoor, and tbe eariety Tbicb wonld haea been indiipmaldy aeoenuy to Iba 
mnelatiaa of Currrgelo or Tuiaa. were not calbd for bem” • , j- , 

Alban Duivr. duTLad of the Oennan aehool of angntnag. laboured under diari- 
Tunugei abb whleh tha artlali of Italy bad aol to couiand; tbe toner bad fhiqaanlly. 
if waranaumly, tha gmeofid forma and daaing ootlino of aiub|na acnipiun! maOe 
familiar to ibemt ard benoa l^ir voriu nJubo, oraa from tba oarUeat tlmr, moch 
anmer elaoHMn of manaer, and refinement ia enceatiifn. than tboec of Oariaanr. 
TTie cneneinga by Purer, whom Laudaeer anppoaea to ba dw firm aim rorradad bto 
plalea aith aqae-foefo. I-rtahe laigidr of tha aut dry. “"I 

m the onontty and Ibe period, iu«l a bleb to ibia day to ^ ar toaa da^i^ m 
lirmun art. If Purer lud been no fortnnata u to bate bad tbe ptet^ of Raflaelle 
to tnataer. bo woobl douletom hata toft tba world prUia of a rrry difirrrni char^ 
tb^boee ww now aect *e abontd bare bad mcea g^ of eapnem^ and freedom 
of linat, but bwa originality In tbe toyto of exeeauan, a^ ptutably, 
purerCTHtrannl only btoown deugne, and bia £mi1u or Orfitaa were iboiw rf to 
time i bai notwithnaDdiag bto Goibio komtoga. aolbtag dml b.. «t,r appi^ to 
lotire recent periodi. aarpaiaai, in exemlite aaeeilMiar. to “St. Jerome tealed to a 
Boom,” barw*!^ the til(Ja«x are rendered with a fidelity. ^ ““'X 
emotota. That eery nmarkaUa and BMfalerioui e-npoeoto kaown ax 'rte Umb e 
Haad,** i» tdao a maaterly example rf eaecadon; the bvimut. ^ 
beroblie anoeiidaitc. and iba actual and refoi Itobu on M pnbaked Mediae. M« 

ita bony Mhataoce umiuaXaknNy dmertoed. The bead rf tbe baiy^ ^ w n^ 
and wiki redundance of maky tongtod naMototnto a^ welt-amjmgM 

tirKAilih itf »ekt and Alii«k; ilHf drmiMT^ of ifc# friBalv. mmiUl •• it w •*J**jJ* ?*** 
M efSefuTlW* other w.wUtoiVtoa. and fomto. hm re^ 

Md and baa quiw a ailky laatom; ia fret, it apaeoacto rer^ ayiy to 

what we aow'eill “piatnfewqiieewmpoelfton of (brma, aod light Md ibadc. P «r^ 

rtl^ngappaatnteha«etaeiitattenin.or*orTodcdwilh^act^mi» 

elihr^oefo hate knowB, or Aid not care to pracitoe. the procM ^ 

' MtT- for iba^irpoM of modaeiag grmtolion of ^ Th. mimtobW 

varnfa^ttog* by ito arttol are nr&red to in lhair proper plan __^ 

ThTwka Sr Vtt Leyden, the Piucbman,are ■»« a^ «°**i** *“****’.*^ 

.l,.o A^of Dorer. with whom h# to eaid to bare been intemaiely aoqwatatedMhey 
tom^notml or degree of «i«. angular drapi^i » frr^ 

fli ^^nentioo to grece^ dignity of form, withoat hiafertda toagaalrM, 

SI. h^Sfol^toioo nf indietonji H» .««totoo 

to^TtontoX^td. bat h» plale. are dafieiret « Ir—- a nd bartn oaion. 
iSd to tore are without xtiMm to antodanee, lh« ihto nyrrrent^ 

htoj^^dL™ m-^^g to^ftoatare-Tbe TamW^ofStAnitoiy? 

b^Xttiitinoe of toi. -otto to rreord A. prognm of tba ml 
thiwogb tba eoaSaental aebnoto tiU it took root to Eo^am^el e* atoirt bitotoy «f ita 

wn imr ndl. -y .“to b. oo.aid.red oto of pboa _ 

Ca“the midtorf the but oemacr. -»«««»'“* totatod 
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BOV milnco** in thii eotmlrr | th* Utter «it, eipceUllr, wm practUod chirfljr by 
rmlftoen, »• HotUr. Simon, V«in»»i, 4c. i powiootij to -^bom 

of oor own eoontirmm, Fiuihornc, an wlBiirable eopmTW of portm^Payoo. WniUi, 
and OM or two otbmi of Ufinior mrril j but, whh Uw eace^Ua itf F^tboni^ nona 
vhoae worka are bow hcM in wueh eateem. Tb# eneooTanemert affimJed by Ueo™ 
lit «*"«"«« aa aoon aa k« aaeended ike throne, to the fine arti generally, and iHb 
M tiTbtialimeBt of the Iloyal Acndetny, whUh offiogal to artiitta poa^ m ita coantry 
lhay had nerer before heliJ. gave an ImpoUe to •very aeefion, or branch, yt ptit - 
fraaon. Hogarlh’i name had, however, become wWrly known iwy yeara before: 
hia numeroiu pUiea, all of them frotn hU own dcalgna, arc to ihla day roocb aenpht 
after, not ao miieh. perhapa, for any eapeeial exoeUrnee aa eaamplra of floe entrav. 
■iin aa for the laWiit and genina arhieh the anlgrcta dUplay. “ Hogarth niinp<wcd 
coSvliea aa mneh aa Mollere,* waa the renmrk of Walp^e . Im Joat aa art waa 
bceinaing to be rdtoguiai^ and pammlaed in Kogland. Franna Vlvarea. • 

MM by birth, bol long aettled in England, where be alndied the an nndcr Chalelmn, 

. 1 . . ^ t . a.t_!L __l^a _. meanaaaa #>/ ku mtltS ftffl«r 



UiHUape. Wodlctt, bom at Maidatone, In Kent, who dW in •’”* 

Kfthert Strange, a native of ooe of the Orkney Wanda, who died In n^ 

vanetd the art MiU farther i indeed, it U a qneatioo whether mgraving hae eeer 
found nioee abU eiponenu than theao l»o diatingttlahed me^ 

■cveral portraita, whieh have rarely been nrpauMd at any period in the hlaUity of 
art. The worka of both Iheae cngraTrin are chamrteriacd \ri bold awl viguroua 
eaetmUon, prodnoed by the coenbined naa of the etching-nee^ and the graver. 
Cotempomry with thcae, or their immctliate BKoeaaara. ware Browns who 
timea worked wttb WooHelt, Oartoloaai. Hall, Booker, Oreen. ByUnd, Bharp. 

Ur Ardatl, Smith, Eariom, 4«. t all aided, by their profleieoej, to nphoU ^ booour 
of the art I while John Undaear. hiher of the Uvlog pninte^ Balmbaeh. Ka|^he^ 
Pye. and Joho Bomet, — lha Ual two yet with na, —may b e iwgiided aa the chief 

conneetiag linka Setwoon the paet generation aad the prerat 

KasniTtiis on nUi*^ nmj I* rla^wd under the f<illowlng 
/.aerUrraotiaio, dUU. ttifp/e, and eTMOat Belinvi dearribing the proceiaei of work¬ 
ing theaa raapeclive a notiot of the initmmenta aaed by the engraver it nceea- 

aary. TImm, with timie modUlcBtiiMu, are ciuptoycd In all the atylee. 

the amAiue-iuat, or amWr, ia a ttuut pteoe of aleel-wlra iiiaericd into a handle t two 
or three, vary ing in thlckneaa, are rniniaite, and they thonld be ft^uently and 
fully abarpeued- Tbla ia brat done by turning the needle round la the nugc ra w hilo 
rubbing it on a hone, awl afterwarda on a leather itrop prepared with putty pmdtv, 
or on an ordinary nuor-atrop, to take off any rougbnean, and to make it pertocUy 
muiule a 

The dry/Wuf U a atmilar ioetruraent need for delUate liiwa: h muit be aharpened 
oo the hone till a fine conical point ia obtained. 

The enitwr, or finrhi, ia the principal inatnunent employed in engraving i aevemi 
an rvipurrd, differing fnua each other in form, from the extreme Itarmpt ahape to the 
auourei the former b^g aaerLfur enttiag fine linea. the Uttar for broad: the graver 
fita iaiu a kawlle about five inrhM and a half lung, and it ahoold be well-tempered 
before tuing, an operation raquiiiag great caiv. uogU at the mrctiog of the two 
lownr eallrd the foffy, and the bcendtb of the end, (be /oee- To ahivpvn Ike 

former. Uy ooe of tke fiat aidea of Ike grarer m the oilelooe. keeping Ike rigkt arm 
hilerably ehtee to tke aide, and mb it firmly i next mb tke other ia Ike tame way; 
the Awe ia aharpeoed by boUing it firmly in the hand, with the belly upwarda. in a 
aUatiog direethm; mb the end rather gently on tbeetone. at an angle of about fbny- 
five degrera. taking car* to carry It ceenly along until U nequlrea a very afcarp p.dnlt 
Ihie being done, boid the ettgnver a UttU more upright to iqnare the potnl, wbich a 
very lew rabbit wilt effect The graver for lint work moat be •lightly luraisi up, 
to enable the engraver to run it aloug the pUlc t olherwUe the firm indentatlnn he 
uiaAva an Uw metal wonkl came hii iaitmineni to heeome fixed t the grartr for 
itippl* thmdd be alightly turned down, to make data only. w 

The temper, whieh abanld have threw fintad lUfa, U aacd for Uklof off the htin- 
Uft by the aetioa of the needUa on the meiaL 

The Iwmla/Ur U employed to toftm linea that have been fo’tlea in, or engraved loo 
dark, awl to puliali the ptataTor get rid of any acralchca it may acciilcnially have 
received* 

Th* AtiUr Uy tlia €ttn\y, U mwU hj cncto«m|( a tttull 

nninutT oC fin* cottoo wuul rwry iu A pW« of *flk, liio thmdi of which 

£oM W m much M poaibicg of amforra thich»<w 




encravisg. 


isr 


There K* » <rir other m«Wti»U 

u« not of learleot Import*^ to **. ihm bc-nTfor the 

what it leeh»le«lly 2^ leaiph uhI bretdih w pr^ 

hud ID i«toni ■ iW' r»^ «rf »«»o<» ** ^******^ 

nortioo loth« •«■ of the plauj el Afct^ Mdc of lit»iie*|»p<^ 

it .bo« ^ the h»h^ to oebl. 

■tretcbcd upon • ooitht to Cj*®” . . , ^nitr end cleumetfc 

0.. «.pr.»irX» hi. work «* th* .bore. Ut^e 

In detertblnii ih. be gi^ !•« t*®*"** ^ 

m<irrdiuB « geo^ oiiUtoe oomUkwTto niitmle .U the deteii* ihel mifUt 

l>rr#uiBi^ toihow Uw iKliire « t ®P*^**~*|® .itMwiirh for ft •t***^^ Tolftfti^e 
STTnclnded in the rai^ «iIbJiid!rrihrt oi^A iemid. theiniiletorjpr^ 
Etciuv m»j he eheerf k™n « paimlt,’*^"^' »>• '“J??: 

in liiie.engt.4ng. end iL off pSitet^ thou oJ 

tlMd to eome e.tenl hjr ’"^“VT i-^, ^ko wii ouiay of the ertutt ^ 

ItulA tohooii ud it hM .to Ihu for uy other purju* > « 

our o.. day.hot the 4uJt of » 

bwhcnweihontetbodorproeerfi^ “ ^ iededgn h» been Uid do.^ 

n^nltin* ^ ooT«rd .«h . .jV 

or trWemd. in the folfo-infj^«^^^^ be pMchued of moot of ^ 
tune. Ur.«ly •Htu of .. nib. tor «*« tjhe u^ifd 

riocto hr 2 S?^?:.^^^h«rpe, oho he. enginrod eoae of 

rre^pt hu bctto hudri to i^y whieb he .J«y. ■»« »— 

UrgertMoci-pUto. puhliibedreoeMJy.to W“^"" ^ 

> to * f ' 


Bleek pitch 
White WBX • * 

Bargnndy pitch - 
Atpheitnin ■ 

Gm niMtio • 


• I 

- I 

- * 
. I 
. I 


Gwn mnaio • - * , , . j„ii. then edd the other two 

Melt the irrt Ii^tber eU »he W t tthen wA mi»«^ ( 

fin.te aowiieroil, rtirnng the whole ^ ^ • bttle lae w« i 

S."Sk^ « wt the toiame bom dutng the p.~«« j 

Piece of wrong eUk, Bid poUtol foot 

JlIJ? finnty in . Si it to wWl, Uto too 

ehereoei lire ibw U in«y not uH H to erooly corcnrf I 

the etchiBir.groond, in the itU^ orwr P ^ _aj 

3ui?;J 3S S i]*; ™ 


::_!■. U through n prmting-pt^ —^ pound. The iewije 

onJTS.-*- «•“- 

inp-erte to put tw”"* ***" **?* ,1.^ pot. two pertt of ^rgwi^ p t^ 

qah* lufd, hot by Inuner-on in wwrm ^ 
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in (lu* itato I K will adlicTa to tlw nurtnl 'by bciiij( finnlj' pmaed down vitli 
iund X tlw object in Ilian hn nk l n f np tbc plain in In pmnnt Uin nnnape nf tbn 
acul wbicb in to Iw upplindi bul a ipnni or IpiUnr auut bn bft at one corner lo ponr 
off Ifae lixiaiil nbnn orcoMurp. Mr, FlcUlin;,—towbune worfc on the art of onfrarintt 
on are r^blrtl far name at the practical hloln here addnecd, aTaiUol ounrlnm, 
horrecr. nf the impronvnicmn iatradneed into modern practice,—rfcornmeoile tha 
fuUnwin,; mlxtatn an the bent:—" Hrocnrv nmnn atronj; nitmoa acid,and then axil, in 
a vide mootbed bottle one part of Urn aeU. viUi dre paria of voter, addinx to U a 
nxxaU (jiiaatitp of ml aminanlae, in the pruportion of the niaa nf a banl-om to oae 
pint ef acid, when mined iur bitine. The ndTantaxe of ammy the ml axamomac io, 
lIuU it ban the peealiar propenp of caniiax theunua turtiatobUe nvire directlp^ivn- 
vardn. and Lmn UleraUp, bp vtxich meaoa bnnn laid neir ehaelp inxaibcr an 1cm 
UabW fci rxtn ialn each other, aor doea the pnmnd ao readilp break nf^'* When the 
laiaiarc in cool — lor the aeU breomen varm vben fint niUed with water — ponr it 
on the plate, aod let It enntinae there till the awra delxeaU UoM am pnenmed to be 
cormded to a auSciem depth | thk will prohaMp he in nboot a quarter of an boar | 
twoep off the bubbim ai thcr appear oo the plate with n earnert-hoir pctmil, or a 
lentb^t then ponr off the acid tfaniuxh the gntter at tha comer, vanb the phuo with 
warm water, and leara it to drp, Neat, cover thone pann which an nttlSrieutly 
btitna in with Ilmtinviek block, applpiug it with a vaiBel'n>hilr pencil, and leave it to 
drp I a{tua pot on the acid, and let it noiain Iwcntp minutm or half an boar. In aiv* 
the neat degree of depth required i and repeat thin pmeenn of ttcfipita amt and hauig 
in, until the raquiahe deptfan are all attained i three htinyt are gexmnllp enoagh for a 
pwiairr < ehdin^ The wurh in now coniphrte. nalem the (nver in M W tterd upon it, 
and tbc bankinjC'wna nup bn removed, hr ntighUv wannitig the durku of the plate | 
and, Anallp, vanh the latter with a Mm rag dipped in npirita of larpctittoc, nnd 
mbfaing it with oUre ail. If, wbm the plate ia clcalMd, tbn enmver Snd< that the 
acid ban acted a# be winben, bn hu acenn-d vhni in technically termed ■* a trood 
bite." 

Stael plaM reqnin anothar method of litiny-im, oa aemont of their ixtmar bard- 
nam, and liabilitp lo runt i the muda juat dwribad ia appUcabtr only to eoppi-r, 
tha metal geaonllp naed bp painten br their ctehinga. For sted ptnin oiia 
together 

l^pvUinrawi acid | 

^tric acid.I 

Water 

Thin mixtan tbmild not be ailowid to rrmahi on abore a minatr t let it he waahed 
off at oace, and never nee the mroe water twiev i the ptate mnit be ant ap on hi edge, 
nnd ilrind an qnicktp an ponaibic to avoid niit; the arid map bn etmxgihenrd whera 
a atrouger tiiii b raqain^ 

Rtbitiaf, a procna frcqacntlp adopted to increane the depth of tfart where it it m- 
qaifed, or to renUr any portioo of n l^te that baa been worn by printing or acci- 
denlailp injiind, in than performed. Tha plain mim ha thorooghlp ch^ed, all trace* 
of m*m fcmovod. bp wanhing It whh tpiriu of torpeatine and potma, and pnlinhed 
with whiteningt it in thoi, when vaiticd over a chirroai flrr or with lifted 
paper, ready f.w rrcciving the grmaJ, thia ia laid by nring a dabhar ebarged with 
otrUing-nound, and naralnllp dabldag tbe aor&cc | by thia mcana the larfiMc iif the 
plate only ii onrowd. and tbe liar* atnady tngnvrd are left clear i any part of Ibo 
plate that it may not he neeretarr lo niifr. mnnthe Mopped ont with Bmonwiek black, 
aail ibea the arid may be poured over the whole, at in the fini pmoeia. 

A-'ledtag oa no/1 fnmmi ia a Mjle of eaeraring fbnDrriy nrach practitad in imitation 
of chalk or pencil dmvingn t ilnoe the introduction of iitbognphy, bowrrer, it bat 
been rniirviy abaiidiianl. The jq/t pm an d h mada by adding one part of hnrit lard 
to three pant of ecatmon, or hard, rtching-gmand. unlem tha weather ba very «nn, 
wbeu a tiuaDcr i^tity of lard will vulBee i It ahiiald ha laid on and naiohed iu tbe 
maaocr ailrady deacrilmd. Mr, Fielding gives the MSuwiog method foe working on 
• “ Draw the ootlior of poor mIOect faintly on a piece of ■mooth thin writing 

paper, wblrt muM be at lean on inch larger every way than the plate: (»-eB damp it, 
Md ipi^ It rantiauly na the grmro<l, and turning the edgr* over, pane down to the 
Iwk of the ptate; la a tew hoar* tha paper wtU be dry. and Mrctrbni quite amooth. 
Ming year on the b^e.laka an It nr UB pencil, nnd draw your atiMert on 
tha paper IB ra vbh it to be, prcaaing ntniigiy for the darker touchr*. and 

mnre lyhUjT to to drixcole mrt*. and, accnrdmgly an yog fiad the graaiid more or 
*** non. .fvpeiiij. oo to brat of the weather or the room yon work in, nae a 
softer or harder peoeil, remembering alvay* that the toAor the grwond lha luflcr tha 
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pnril ” (■booU tbr ilrawinir b ffniriMd. lift op tli* {aptr rmfrAiny IVoB 

Ihr ud whri«t«r jou luTv tancW wiili Uv |KaciL Um prmmd vill itkk a 
lb* {■>«', kmrkog lb* cspiMT more or t«* expoi*il. A m $0 U ibrn pni round lb* 
Bur|tB. the put* bit In, end IT loo feeble, rebii in lb* naie way *■ ■ emnoa rtcbinp, 
Bsian b<wW rtd a m g pr o— rf (br Um rrbit*.'' 

Ijm Mpntnujr BM{iie«iiiBabl7 oe«r«|i«« lb* higbnl ptoee la lb* e»J*(p!TT rf lb* oit i 
an^ Mbinff il 10 ■ wbatc, h it Iba ioo*l oiiinhl* for repmcBtlEH Um T«rion» oIjrM 
that cnoRbai* a pietnra. Tbr •nfl, pnlpf. and himhian* ebaneirr of Iteafa i tb* ricM, 
b*id,*Dd mrtaUiecbaradlar ofamuKiri ibe|T*eofiil fold* and andulaUeauofdmpvriri. 
tbe anetaadr, and btanriant foUag* of ltr«, »hb lb* bright yet drrp^toard 

ooloor oraUta, hi*» by Ihla mode, Mbwi prartued by the beat engraxm, br*B mor* 
anemalbtly rendmd »l««n by aay oUtrr. Th* prorea* of liiir-engrariai’ ia. drat, lo 
eieb tfa* put* In tbe aaaBer ninndy dnorihed, and aArmrda la laiab It with th* 
giSTrr and dry point An capniMr'* etrbiiiy dillen from a ponbr'a rardVay ia that 
every put of In* trorb baa an nnihiiabad appraranee, thmgb many ropravrra, ««pa> 
dally of UttMUeapei, carry Ibeir ctebiaga ao Ihr ai to mabc ibcaa very clIbctHe i 
engtavna of hiatorioal aad other figara aai<|iaeu^ grarrally, do Hllle nmea thM 
Um ooUinca, and the broad abadoved nuaua, or eoloari, of th* draprrirti Um vna 
bring entirely worhed in nitb Um *ar^ or graver t no detnit* nSt* ran be m 
diivn aa to lb« ratrot to trhieb the elcblng ahoold bo advnaoni i*» tbe onrh of 
tool dioiineorea, aa tearerly two engraTera adopt tbe aanar piaa iMeeiaely t Mch 
raut alvaya depend on the nanm of the auliject. Svilber wooid U he iwMta M 
poiai oot to nhal pertlcnlar way tb* graver ahraUd be aart bi the tvpreamlatioo 
any portienltr oldeot i thin can only be learned in the attidio rf tbe rnaairr,« by 
aradymg Um worha of Um b*M enpaTeiei a* a ml* h may be alt^ 
maktag the todahm. or Hne. Uu graver k niiabed Ibreanl fa tbr direrti.« retiwini. 
aad ihoold be held by tbe haodk, et an angle very allgbUr Ineltaed tn the plane of Um 
alerl or copper plate i the ectioa of tbe graver ia to ent the airmi eienn ^ _ 

Wltbia Uia laal flew yeara an iintnimenl, called a nimf mm rt im t , bu beca hmgbt 
iato nar far laving fa flat tfata fa aUea, buildiaga, aad objeoti fe«iairing itiaigbt. or 
aUgbily curved liacni coniid.raMe om* ia lavtd to tb* nrtbt by ia aaa, and am 
tveo tmtt af* produced thu owtl ikiUW b®»d*‘wwh* KfBfnilyt li aUs to cUrrt | 
but to coonierbalaaoe ibcaa advaniagve, freedom li firgorntly eBcriScod. « 
prfatiag a large number of irnneeaelioo*. tba mnchioe woih, nalern very akt^Ur 
retied in, ia apt 10 wear, or 10 Wome clogged with fab. aooocr than that wbirb it 


nmrag k generally eopnoeed to owe ttt origin to Cokmel *« ■ 

Regan, an dBccr ia Uie aervle* t/tbe tandgrara of Ormr, Uwra to eitmil a 

by W tnthto atyfaef Amrlia,prlDC*a*of Uemc.dated 184*. ^ on btegeo ■ amd 

lo have eammaaiuird bia favralioo to lYinre Bapeit, to eb«m writer a fata 

eaaignod the credit of origfaatiaf hi Uiere areaucral platet mwenred ^ Um Pri^ 
atlll la extomiica. Il dirfrfi ftom every other atyl* of rngrmTfag. both « eaecn^ 

and fa tbe appearance of the imprepimi which Um^ytoktoi a uMeayim^g tavi^ 

mcsibto* a dnwfag done fa waabea of colour, by meaai of a camera-hair pmcil, 
ralber than a work eaecnfrel wUh any aharp JpolnUd toatremwati ^ a pure 
tint cttiTm»i*ir n mrrljr prodiivtid in tn* pfWut da?, tiren for portnit* i iW ■«»»»• 
fh-n eJmbWng Ifa. aad mippto. o/ 

^ it. lo expreta the dIflVmil kioda of tratow ra ohjecla. have Iwen rrodered ao 
nbrinoa a* almoel lo make Ut»m arenaary • thi. eombinalMa to tetw^ Uie ~«d 
Tbe dimfagntoblng exerlimcea of mexxotial are the neb depth of la tbadoea. 
an^otolle aaftnret, and the bannoaiooa Uending of iigbt and ebadc j on ^ otlMT 
baodTia gml defret ia tbe extreme eoldoeff of Um high iighti, ctpedaliy wbere they 


occur in broad nuMrx. ... 

Tbe InimimcBa need for tbto kind of work art, fawaubrra, 
Tf»iCtn.umiuen^,atfvckimftaA The bumtoher and icraper dito in farm ^ 
tbou already drtteribed i Um roulette It mwd to dxrto any p^ w^ may ^v* iwen 
arnped awtv too mnrh » h ought lo he of diffrrrol ti(M t ibv tiadi* i* of Um aam* 
form aa the Ibadfag tool, and to aaed far tb* poryom of fay tag gnm^^ 

Th* opctBtMHi of engraving fa loaaaotlnt to ^ 21 — 

fa aU othef aljtoa t the pmeenMa fa Uw toner are ftvMi M* 

iit toco by tbr ermflr, an inMmmcat which tomewhat mrmi^ a 

or Mrrmtod edge, by which a burr to rxi«d on evere pa^ inch gaauUttoe tb m rf 

fitM fa withfak,^ printed, Um imprembm wcmU ^.fat 

hUch : Ibii operation to cniled toyiap lUyrm^s 

lo nnd fro. and lb* dlreetiona, nr ua^e. aa tba 

a plan, or leato. Uial enablea tba engrarcr lo ptmover the pUlo m aimoM any axmber 
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at dinedou vithoat MptMisr mny m* at iSm. When mo ootfise of IW wbjrct 
bn b»*o flm Hcbcd ia Um ordinar; way farran the immod io laU.Uu aaKnrtr pro- 
CMds to lonM ovmy. *m 1 lbn> bornlth the bigbaM lighu. after whicb tlw arxt Ugfataat 

r ru are aUUriy trratod. and Un prorrea u npralnl after Ihia maancr till iba vnrfc 
ftniibrd i the daepaat ihadre are prodared from Uw grtwod that ia l*ft antiiuclird. 
Ttirre ■, howmr, ao atyb of eiuTBriiig for Uw raeniika at wbkb it ia ao diAcolt 
to lay do«a aay deftaita raka, l>r abaaai crery angrarer baa bia oaa natbud of 
worbin*. 

CAo/l or Mhpplt aearaTiaic, tor the tanaa are ayocaiyouui, la aatrrnely aimple. 
The (data baa fintt to be eevarrd arltb tba rlcbioff aremn^ and tbe uljject traa|f<rrivd 
to it re tbc ordinary way t ^ ootboe ia tbra olU ia by meaaa of Mnall dota aude 
with Iba atippls grarer i alt the darker porta are afterwarda etched in data larger and 
laid cloarr tojpri^. The work it then faittaa in with tbe add i and tbegroond being 
taken off, tbe atippla grarer maal again be taken np to coinpleta tba oparauan i tba 
light parti and tut dark are nopectiraly peodunad Ire null and large data laid in 
more or Icm doaely together. Stipple it well adapted for, and it eAen naed in. the 
irpreaentaiion of flreb. wbeo all the other pant of tbe tnkjaat are aaecnted ia line: 
hence it it eery fttKinetuly eniployed ia ponraitore, and in engraringt from tcviptnn!. 
CiaU ragawrtaa it ttmply the Imiutton efdrawiagi in ebalb, and It eaeenud lika nipple, 
only that tbe dolt are made with lent regnfauity. and Inn nnUbroUty of aiae i in the 
prerent day, Iba two tcrau are genaraily etinaidarvd tt upnatiag the tana kind of 
work. 

idyrarta/fagranag, which icpmenti a drawing in Indiaa-lak or bbtre rren more 
than doca meaiotiat, baa been abaott entirely tupeneded by litliagTnpby, and etill 
marc reeenUy by cbroaio-litbagrnpby i and there aoeme little probability that it will 
erer oome into mahioo again. Tkie bring tbe cnee, and n aay de t ai l ed deeeription 
of the mnde of working wtmhl, to be of aaj omriee, oeonpy a eery Cfnablerabie ipocc. 
h will, dnabtlaat, be deemed luficieat to grew only a brief outline of itt ebarnetcr and 
of tbe mode of operationi this we abbrariate ftm tba notice of Mr. Flaiding. ihr- 
meriy one of onr moat a^ enmTvrt in nqnaiint. The proocaa eonaitia in p<Hiring 
orer n highly potiahad copper ^te a Uquid oompoted of rainemt gum, daetdrcil in 
tpirita of wine, wbkb Utter, crapornting, learee Uu raein tnnrad all orer the nUte ia 
mtnnlr grnina Ihnl teaiat tbe action of tbe aqaabnie, which, nowerer, enrrodra the bare 
anrikee of tbe copper that U left between theta i thiagrannUtedenrtkoeiicsIleda prmewL 
The graond haring been obtained, the margin at toe pUta iturald be itrnUbed orer, 
or itopped cnit. and, when dry, die aiiyect to he aquatrated matt be tianderred to the 
plate, cither by tra^g or drewnig with a toA htack-leod pencil, wbiob auy he lued 
oo tlw ground with aaorhr the ume beility aa papcri iflha fimner method adiqHed 
the tracing rnnat fan earefulp fiMtaoed down to tlw copper Ire liila of wax alnog llie 
npprr edge. A pieee of thin paper, eorerrd on one aiiw with Ump-biaak and iweet 
oil, li pla^ belwaen the tracing and tha ground, with tba culoorad aide downannU. 
and ertry line of tbe aotgeet-maal be pawed orer with tbe tracing point, niing a 
mikterato preMUw. The tracing beiu flnUbed and the paper reauired. a wall of 
pmand wax, abont three quarurt of an inch high, raiut ha pat ronnd the pUir, 
with n large ^ont at one corner, to allow of the acid nnwiag oft 
The piM la new ready fur aae t and the eompletioa of tbe deatgrla coumenerd by 
Miqqiing eat the higheet llgfali on the edge* at eliwdi. water, iut, with n mialun of 
oxbU of bianrath and tnrpontiiM raraiab, dilntiiig it with awiti of tarpentioa till of a 
proper conaiatenee to work fteely. 8«at poor on tha acid, co nip oa cd of me part of 
Btroog nitraea aefal and lire psm of wawr t let it remain, noaordiag to iti Mrength, 
ftnni half • aunnta to a miante, than tat H run at, waah tbe pUta two or three timra 
with cleaa water, and d^ H carefnlly with a linen ehnh. Tbia proceaa of otopping 
oat and biting in U rontinuad tin the w«rb la eomplrw t nch tiM tba aqaafortii U 
applied a ft«u lint ia produced, and oi each part aa e eeererely beennea dawk vnoagk 
it ia atoppol out | ia ihia mannrr • plate la often finiibed with ooe gnaatl Kiirea in 
ttnortwelretiniea. Wawonld recommaadtboae wbomay daabctobamana ihoroogtily 
Mqoainird whb tkia eery inicreating yat diScalt moda irfongrartag to conaalt Fm- 
iag’a Art of faarnrwe, 

A flrw ramaikiexpaanaloryaf the method of printing atari or copper plaljaaerm to be 
inaepanbla ftnat the anbject. Tbe prtaa naed forUwpnrpoaccaBaaaaoftWooylindcra 
or rollen of wood, aopported in a atrong wooden ftuma, and morahle tt their axea. 
One of tlwae foltcn ia placed jaat nkore. and the other inuaediatriy below, tbe plana 
or table opoa whlxbUwpbla to be printed ia laid. The npper roUar w turned ronnd by 
mniaa of cogged wbmlafitcd to ita axia. Tha plate being inked by n printer'a inking* 
roller, an o^ienlion nqair^ glint nra. the paper which ia intended to iceciTC thr 
imprcmloa ta placed npon it, and aorered with two or ihne Mdi of loft wouUan atnff 
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inert I nad Uw oboct c«« being tnrmJ by the h»i»«e fined to the fiy-wbed. the 
pMMi Uanngb il. eonrejing Um iinjimiioq ai it ^e* » 'I* I«^ ■ 
the plow, wbieh hu to uid^ U» «me prooeto of taking for next nd oW 
ewdmiiog taipmitaia. The pmtfb of nn oignired P<«t» «»>*» ^ 

moK (kiUnl wnrtnwn in a priotiac artaWiahmant» ta petacipal boM 
Brnerally employwl frointno to m om*, aceording to the amoojji of bndwna tta^ 

acted, ntonrdotyUblopritapr«>ftaitiiTaaio«ioBlyttbeyBWeal»edpn»«ra Aeara- 

fiiL atmdy workman ki not ahU to print more Ihsa ftwn ISO to JOO good ordui^ 
imim^taotfrom a ptale, the eabject of which ocenpta* about Mwan liiehctby tea metaa, 
arnm what ta eooaklarwJ a tafig day’a work, lhalta.a^tfojirteeBlmTO» the 
(nna tha exuciua car* reqnired in iaktag the ptale. and the extra tnna^nptcdta 

wiping h. and pntpanng the ladia-paprr. wiU ^ from thi^to 
xaMret of the ptale ta light or bea»y. Thta diflWenee mlha coM of taodoatioa, taktag 
alao Into aeoonnt that the jnrjt are worked off beflnre the ptato laabwome 
eren ta the taait degree, and that Ttry few proofk. compared with tba or^nary pi^ 

are gem^y wrack off, ta the renaon why they are aold at a prwaaoianchgreatar than 

*^K^iiintandlng the raat mnitiplicatioa et aagiaTinga whhta the taat fcw y«>»jJ» 
ta generally admitted, by thoae heat ocipiainled with the prearat aUta of Urn art, toM 
h taMUn a healthy condittati. The higheat ctaaa of ptato^ anhiacu—hiato^. Md 
tba higheat atyteof engraring—hoe. bare glrwn ptaee to anlje^ rf taaa exalted e^ 
raeter, and to a mixed aty to of work, which, boweew e®*^” Jh*' “» ••P*^ 

tanotpanart. Tha pieturea by Sr E. Inndaewr hara gained for e^ri^ of amh 

rahKcSa popatariiythal Uaa iWeen almoal erarythtag alia oot of tha •“« 

cre^ a taala in the pahite which ta aoxroely a matter of aalioad eoa^olalim 
bare engrarera ta the conntry capaMe of execntlog worka egi^ to *h«rm ^ h^ 
Bnata^ Aaawbere at any tlma, hot their talcnia M not ealW into “* 

exhibit the xn of engraring ta iu higheat qnalUtaa. P^li^ra 
willing in rtak their capital on wotki which the public cMort apprectate, and hatw 
thrir windnwa are fiUiid with printa, the ^ 

Boonlar. are not of a kind to ctarata the Inaie* whita the coodiuona andcr whkb m- 
mtm pmrraUr an eompellod to work, offer birt Uitta indneement fnr the exerciaa 
of the powen at their coounaad. Engiaringoo copper ta ta the prtani ^ / 

atirm^ » fonnerly nothing daa waa ih^t of t now tlm 
M> gnnt that ewpper, area aided by the rtactndype. ■ latnfficKy to taeiK itt 
BieSr^ In cooaequcnca of the oumpnraturly maall niimta» of iiyci^ Jf 
yiddi, n »fll “•*«> produce more thro IWO or *W 

known n ateil with oecaaioiiBlIy retaochtag. pi^e mw tb^ 
engTarrl, and carefnily printed i rery ^b dep^ 
to Sa cxceUaaoe of the impnaaian and thedm^ny iff 

ta for iwintB both large and cheap, and to obtain ttaa rcanh. tha angrater ta Wm eOea 

wo^axhihit. Itadi h the arete of angreniig w ith na a ow. Th*" " 

the beat antare we hare, who by their nl^ ‘TSTJXo tl 

ihat life treilTr-*" « “"«» tan reapertabU way of bantaeaa. Tbia » an errf to M 

deplored, for It natatt to deterioraiethcart^ ftweing the *“'5 J* 

amlSmrtiance^ taataad of ptoemghim in a pcailion that would canhta him to exahttar 

art and hia own lepniataw nt the anme time, _ _ . i. 

A proeaaa of depoaitiiigateel npon an cngniTad mpprT-pl^ has recently 

cooSrefl^ FranSt JL Joohon. a Frnich engrarw k^ rntilrf ta 

Lgtand. haa intrSnerf U her* t ha hia Informed na ^ 
SJ^adetnytaldalBoatmiynamheTof 
^^el^w^Kcn^teeatirely bieno«..nd a 

efigAtring. and thia may be done arreral timea; M. JmAmt M u'pexata 
JJIcoiwith the moat aatilbctory rewilta He tbaa deaenh- hm pro«- “ • «»—“* 

nicatioa made to the Society of Afta, and P^W ^ , atdnltao jf 

- If ihn two wlrea of a galranle hattef 7 be ptanged 
icon, haring ammotaa for lu haata. tha wiw of tW 

^ wbi“tlret of the oegmire pole re^irre a wdntmo- 

thtaia tha prineipta of the procwai which *•’**7.^^. mla a alaia or 

“The oKralkm takaaptooeta thtawayi—By phetagat the ,f_i ._i 
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Ukrvin inUMnail, if Uu lolatkn 1w praperif MtimM, • dfpotU of iron, bright and 
pcrWtlf timaih. 1* thmo oprni th* coppi>r-|iUtr. from lltii priaciplc : — 

“ Water bcin^ compntMl of hjnlnigra ^ oijgea t 
“ Sol gmnmmae being cmnpoMd of i — 

** lu. UjUrochlorie ociit cootoiniof ehlaroM and h^draftn; 

"Imt. Amimwia, comauing hidrann. nitro^tn, and oiT|mi 
** The voter fai decanpoanl nn^r the galrama acthm. wd the oaygeo fizoa itaelf 
nn the iron pime. iteming an miide of ina i the aeid b^rdroobloria of tbe wlotiaa 
noting opon tbia aide bMomea a b} droefalorate of iroo, vhilia tbe bjrdragen pmH> 
pitaiea ilielf opon tbe plate of tbe negatiTe pole, and, anaUe to combine vitb it.jp»>ca 
op to tbe aorih^ of the tulntjua la b^blei. 

“ bip inrentiao hai for ita object eertaia meain of pivpariag printing lorfteea. 
vbetber (or intaglio nr urface printiag. ao aa to gtre them Ifaa property at f ieMiag 
a oonriUcrabljr gtrater nuaber ^InpretrioM iban tbejr an oapabla of doing In tbair 
ordinary or nataral atate. And iba UTcDtion eonaiala in aotering tbe printing lur- 
fheea. vbetber iniagliu or relM^ and vbetlier of copper or otbtr anA aiotai, arith a 
Very tbin and uaiform coating of iron, bv mcaaa of eWctro-aaetallarycal praeraira. 
And tbe iimntiuo la applicable vbetber tbe devieo to be printed frinn he prodaecd by 
digraviof by hand, or by maebloery, nr by ohnulcal ninuan, and nheib^ tbe aur- 
fha printed from ba the original, or aa eWtntype nnriboa prndaerd tbarefrinn. I 
vouM remark that I ant avare that H baa bean Wfbre pro p oaed to coal type and 
Menoty pen vith a coating of copper, to nubb> thrir turihm to print a barger uomber 
of imprnalooa than tbey otlvrvuc vnold do i I tberefiara by no slaim to tbe general 
npptbaiioa of a eoatiag of harder matal on to tha torfiice of a noftar one. but my 
claim to iarentioB b confined to tbe application of a enatiag of iron by tnrnaa of 
eieciricity on la copper and utber metallic printiag aairfltcea. 

“ In carrying out the iareatioo 1 prefer to uMtfaal modificatioa of Croee'a battery 
kaoana ae BeMu'a, and I do eo tmmiue it b deeirabU to have vhal b called aa ln> 
taoaky trraagcmrnt. Tbe trough 1 aac for coataiaiag tbe aalatioii of iron in vhicb 
tbe eograred priMiag aurfliee b In be immenod in order to ba roatad ii. lined vitb 
gntu perrba, and it la 4A lacbn hng, 11 Inebei vide, and M toebra deep, la pru- 
eerdin|| to prepare ftie vorh, tbe trough, vhether of the liae abovn mentioned nr 
mbervtee, ia lilted vith vater in eomtnnatioa vkh bydmehlorata nf ammoaia <ml 
amaumbe) ia the peoportioa of not thoaeniid Iba, by velghi of vntcrlonoe huodieil 
lha. ofliyiliaeliliirate ^arnmnnia. A pble of abeet iroo, nearly aa long and aa deep 
aa iba iroogh, b aliacbed totW ponitire pobofllw battery and omened in tbe aoln* 
lion. Aanlber able of a b o r t imo, ebont half tbe atae nf tbe other, b attached to tbe 
wri^tu pule of tbe battery, aad Imnacraed in tbe enlatiaa, and vben tbe tuinlicm baa 
arrited at the proper condbiom vhicb vUI nquira aereral daya, the pbb of iroo 
aitaehrd to the ne^ire pole b rtmoTed, and tbe printiag aarface to be eouted b at* 
bcbadloaucb pole, and Ibeo immrrwd ia tbe bath till tbe rninired coating of iron la 
obUiut4 thereto. Hi on immenlag the copper plate in the aniution, it M not ia* 
mriibltly coated uitb a bright coating of iroo all onr, tbe bath b not la a proper 
amdtuoo, and the cupper plate b to be ramoerd and the Iran plate otlacbed and 
n'lamed into tba aolntlan. Tbe time occopied in oteining a proper eoniing of iron 
to a priating ior&cv cariea from a variety of ennaea, but a vo ek mnn after acme mi* 
perime* ana by careful aUrolioa viU paadily koov vbeo to rrnurte tbe plate from 
tbe eolation i and it b daairabU to atate that a copper pbte abonld not be alloved to 
reotria in ^ hub and alUebed to tbe aegaiite pok of the fantlny after tbe bright 
ei^mg rf iron bemne to abnv a blackidi appennaea at the edgea, Immadiatelr on 
taking a rapper pbte frooi tba bath urn b in be obmrted ia vaabing off Um 
^ alum friim all pnna, and thia I bebete may be tnoM eonvealaitly done hr ranainii 
jete of vater IWciUv to atriki agalaat all parte of the nofhea^ The pifi* b then 
■^”****^ ‘Pirit* of larpentiae, vhan it b toady for being printed from 


in the ordinary i 

•‘Ifuengrnv.JeopprrplalelmprrBnfndbythbprDcifaa.inalaadofaeomparatieidy 

^muted number of iiupreeiwiia being oFitaincd and tbe pbte veariag out endnaUe. n 
'**7 tt ttmbfT can b« printcil tilf wUlwat toy li^o vt w«ir in pUw tbn iroo 
nmung proaccilug bj|ffrclBally i the operntton at eoatl^ un be repealed' aa many 
liM aa rv^red. aolbat abnoai g».Biilimited munbor of imprvmlona can be obtained 
IViira one pbte. and that a eoprer one. r 

“ nrocM viU be foor^ ext^ely valnabU vitb regard to electiotype pbteo 
Mce tbey can he io proteebd ae to i^oteTtbe 
"liH*^ wqoit* rrpainng ftm time to 

time, tbrae viU n^, but limply ncenting tU. nbeocTce k b fbond neceauryi by 
Hum meana one elratro copper pble bat yielded nuco than lljMN) Impcoaaioiu. and 
•TM iQiuiii qnitc utiimpoirMl wIms exAmitnnl J, D, “ 
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r.XfiRAVINO OS WOOI^ Tlie »rt of »>»d ni#i»rtnjf ta m utwu^ eoo- 
Dcoli^ with lliM of book-priniinip. tbol It io hnroioihlr to «!»«»*« the imo fromthr oUwr. 
inowarh «• Dm- cartfeot Iwoki aoro jwtotwl from Uro* toAtiU*. Uu mtire 
uit, sad iBaMfstiaes briag raised ia OM wlid hterk. U'-neo the tma bloc*. 
hooVt * t# these sooleot works. The ianarmlna ftwui three engta^ed Pf* »* 
mersllt iskaa hi • thin ink. wMoHiraa of s hrowa bar, whieh nreswmaihr ipi^ 
or MoU oa the lines or leftmi ond the ptlnilag is jtmerslly supcoerf to Ur* ben 
HTertea by Wrtioo no tU bark of the dsBi|Nrd ti*I*r laid » lb* tnk^ Uaroi lU 
tliects so primid were aflrnranU pasted hnrk to bsek, and tliu* forwied cnqww^T* 
pact « r Ik* roisBW. Hot* books oHghisted from the large wood.*tits of a deratumal 
elaas, which, In the rsrly part of the I Slh eeirtary, were spread bj the elnw smong 
the cotmana peofde, perhaps to cewalerset the eeU prodaced by the use of rJV'”* 
ninli. which were also printed hi large sli««l* of cMt*. and senrystlafterwarUi Ut oa 
this aoial typographical *ntj<i«arie* ar* aoS agreed, as dates sad othtf rrkleiioe sro 
wantl^ to rnublr as la fix cither time, or place, to these early prndacnma. ^ 
earliest wood-ent beartag a dste fat that bdoagiag tu Earl Speacer, trod reptrsenluig 
St Cliristophcr csrryiag tU Saeloar aem** aa arm of tU sea; it hm reo liaes^m 
teat braeath il, and tka dale 148.1 thus erpressed “mBIetimo oece* as" Irrem. 
TU llritish Mitsenm Is pnasrsaed ^snac eery early sln^leaf wmid ratsi an* repre. 
seating Christ broagfal beihrt Tittle, is exeetrtsd la Indd coarsa mnlmc, the Bgorea 
arw TCTT large, and rrtaia tka characteriitie ffeatnre* of tU drawing* seen la iiiaini. 
script* of the istli eenfury. Another nadatrd rot Is oa* of those iknciftil tOTcailno# 
whieb lU schnlaslle ttMO of that early day delichled in eonstraeua^ it m termed 
Tmrru Soptrscw. rrery slotv* of which is Inserihod with the natns rf Km>» mon d 
eirta^tlta Smadstkm ballrp**** being prndene*. fooltBde.Jnmice. aad tsmpertifwei 
tU window* which gitr* it lalrttial light being dismtioa. rrligltm. deirolloa, and om- 
trmplatioa. Another representing tha aryeq sgre of aa^ i* sapposed to be a work 
of the middle of tU lith eentary. It was (bood pashd Insuta the coreT* rfaa o d 
hnok, a practice which has prreerred many specimen* of old enmeing which would 
else Utc been lost On the opposite eotrtr is a fVagmi lit of ano^cr IsJge cot rrpr*. 
arming tU Virgin with St. /nschua ttid «t Ann*. TUSt ChnsfopUr^e nam^ 
was dSwrered In lU eoecr of a eoinme hi tU coarcntnal lihrery at BniUpa. in 
miahia. AH these idd wooi^nm. ** well a* the hinck books, are gencnUly daubed 
with flat tint* of eoars* coloor, snpposed to Ur# hetm doM whh staoeil p^ such 
Bi the card painters used on some ommioiisi bat eridcntly md' It esrcmnd by Uml 
in olhm. Vhey are all precisely of tU kind to a^ tke ^ « 

this day simUar ooaree print* are nsed hj tha clergy to U1 lU derminas of the 

iwsuntft <if ihi^ Oipnnwiic tuiiiatiSe •..*»• « r* t. 

The most celcbniled of the Hock book* U lUl termed tU /J.Wia Pasre^ Ea^ 
page Is diThlcd by arehiUrtnnd entopsrtmenti Into three snljeet*. than Iks OW ^ 
W w Trttstnrot seierted to fbrtn - parallel p*s«ges " of *s^ ^ i shore an d Ulow 
are other compartment* with hea l* of the pnw^, and la lU Ino^^ 
oe nnon armlls, are eaiilanatnry mseription*. TU page mtasnrea Id laehea ky^TIt 
and oTooe of the m«^euSoraU worU of Iti das* t «^h ««ki^ eery iman rttUiia 
to suention m a siweimtn of art ecrtalnly less Umu lU CosOm ”r!LE?f! 

^ which is dlTui^ hnrisootsny Into two pratnrr*. with slight deser^le* IiuTM 
wnJIs; or tU Apacalfmt* Seseh yoAosiws, w>ieh I* shniUrly atwged, a^ tn ^ 
of which w* oeeaStmrilT And mach power of drawing and ability of gnmi^g. TU 
dste* of these book* esn only U eonj^wtnrelly giTcn, hot they are proUWy eotilem- 
piirary with tlie 8t rbristopher, or Ut a few yeaiw kter. Judgmg from pem^ 
rharsewristia lU A/xnlnm seem* to U the ^ 

entirely faa onflin*. with no aitempi at aha^wa, whlc^ppw mnagly oa ihe^ 
(ntristiipher, aod are eery freely Inttodocad in the C3*srtrfcs,and 
m tU fVwprrwm These dttcu are tlwaja prodoced hr a ssriws 

laid pani]*l to oaoh ocher, aor ia any sttetnpl mad* to ennch 
the w^tby ereaslnB the line*, as la more modera sagreeing. 

exoitsd ao msay Ustorians as to tU phot where printlBg flret Ud binh, has iMhi^ 
liSStTd^br. ciemiing the eounrrpire these 

Imtfttmt iV armorial Uaring* whtdi appear **7*^^* ^ 

CkstirU, Utmuuy seem* tn U tU eomilry where llrnl sories was designed f • 

. ■«*, Uem* W« s^ •MW fc- IJl’rfScitoaSto: 

ymilljr bf <nt ** ^y*y***L u, m. Pm tlMi 4aia tte* 
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rtioiimar HaUud msy claim dm BMia FMtfmm, Atch ten not ^ equal trane of 
rrftoemnt in att. Tht Sptmimm ffmmtm Sohniltamit bn been daimed (or l<aarvnee 
enter of Haarlem. Thia book «n a eomhiaatkm uf btock^book and noTabU Ijpa, 
bariof lau nts atrom (be tap of neb pofft, dlt'ukd bjr eolanuu into t«o eat^aeta, 
vilb motrabic tvpn btocatb. It la not oniuaal to mod vitfa veodent pngn of t/pe 
alone at thia pertodi and boukf oUb Bich pa{i:^ or wttb the additioo of wood cnla, 
were prodoeed by the old engnetn after the iaventloa of moTafaU type* i bnl, ae 
mrtal'CaM laiten apcedily aearpod the place of the wooden onoit the wood enfraecta 
er«m to liaet loan eoofin^ tbemtelvei to the pictorial bnaeb of the arc 

The lore nf pictured illuatratkmi of aarratite biatiwy gave a permaaenee )p tbo 
art of wood engraTing. aod the worba printed lo Italy, n well aa tboae lalrodncml 
into Eozland by CvUmi, wen pdorned with eata. They are, boweear, of the 
mdcai kind, with bnaad henry limn, aod were moot probably prodaord from eonm 
pra drawlsga made oa the atribee of the wood, and meebaalcally enl I)? the caynrer. 
Toward the clone of the fifteenth centory “ crooi batebiog " (ai kinee of ahadow erott- 
Ing each other an tecbnioally termed) la fireC aecn, and In the Narembarg Chronicle, 
1493, they are ftrwiy need. The dccignen and eagrareta of thine euia, p aea ei ring 
the elTeet. which ouy be ao maiily obtained in wood cngnTing, by leariaf tba wo^ 
natonebed with the gnrer (or toiid maaaci of ehadow, hare aralled ibenuclree of h, 
aod giren etrongrr effect m their enta thereby. M i rh a e l Wohlgmoth and William 
Pleydrownrff won Uw dmignen employed t the (armor artUi waa the mailer of 
Albert Dorer, who altinuicly railed wood cognrtng to ibe bigheit point of ex- 
ceOenoc. 

Donr'i find great work waa a teriei of lixtoeo targe rote iilaetratlre of the 
AaocaiypM. They wen pnhiiibcd in 1498, and attnolml grral attenlkm (Vom tho 
rigonr a^ rtrangs originality of their deeign, aod the artiiiic character of their trml- 
tnenb lo 1911 aoother lerioa of cote waa pabliahad at Nanrabcrg by Oarer, 
nioatratlre of the Apocryphal Life of the Virgiii. Tluiy eridenra tho gml Improrc 
mint wbleb tbo artiet b^ made darfaig the lat«rral,_and an ecrtainly llw fincM wood 
coil which had erer beta execoted np to that period i bat they are edipMd by the 
lerlea of aleren large oiM pobUahed toen after, rrpfeecoUiig acenn in the t*aation of 
Cbriai I and whieb may be fiuriy eonaiderid trianipha of tbe an of WDod-engnrUig, 
onearpaaaed ia dougn and exacntiim by any inocMaon. Tbe an bad now bmcim io 
appreciated wbeterer il waa known, and a boat of wood eograren fonnd employ ia 
Nercmberg, catling tbe deeigne of Ourer, Uani Borgmalr, liens ftcbanfelcin, aod 
other aitisti i who hand no tiKk of patronage in the old imperial city, fbr tho Cmpe< 
mr Matimiliaa L, exteaairrly employed them la rahuoa woeka iUoMralire uf hie real 
nr fiucied ezploita.* 

So impanaat waa Ibb royal patronagr, that the fbg fa n r a let no boooda lo tbo fine 
of the worke they attempted, and hit npon tbe plan of Joining one blueh of wood to 
anotber, ontil in tbe ao^riog rrpreemting the tiiompbal arch in bnnoar of ibii 
emperor, a wuod-eat was oompte^ in thia way, meneoring tan feet by niiiB. Tbe 
ails ie, bowerer, not ita only elatm to attention, for It le (brongboot dengnod and an- 
grarad with the atmoet ein and btaaly. 

lo all Iboee eolaof tbe grral inaeter* of tbe an of wood-eognrtng, waoaly find the 
nenw of the deiigner roeordedi ibos, Lhirer, and otben of bit en, wboae uimet 
oceor on eata, wen tbe dcaignm and dnnghtimen oo tba wood i bat tbe engntrrr 
waa oonaatered in the light of a mec h a n i ci a n , tod, cic^ in a nry few iniUncn, bii 
ntoMi CM nn( ditpUyid. To ftilly nmleretand thia, it it tiiirrnary here to explain lb« 
wbola p r o ei m of wood angfXTing at thia timab A block of wood being prepar^ 
from a perpradiealar entting of pcer-traa, npon Um aarlkeo waa made a drawing, in 
which erety line wii delineatad with penedi or rrod-peo, exactly aa tbe cot waa 
nkinately to appear t tbe ineerrening spamet of pbdn wood b e t w een erery line wen 
then eat away t and ia thia mannol dexterity ooaaincd tbe wbola merit of ^oengnver. 
Tbe abondanoe of ereai-hatebing lo cooearuly fonnd ta old wood eata, It etphnoed 
by the (act of tbli being tbe eaiieet and bmt mode hr the drxngfatarnan to employ in 
getting bis effecu of light end sheds i tbe extreme labonr il inrolrc* to the engnrer 
•ut being caoeidrreil i bat when it is anderMood that eacb minote epnet lua to be eat 
down ftra omb aete of the Unri, and the cantn entirely dcired oat, mm ids* may 
be fimard of ihe Ubonr rrqoirFd. when tbooMndi of soeb eqaam oecar on soma uf 
Dnnr’e targe ctUe.iadcpeBdnt of ocher work. The backs nfioaic of these oU Mocki, 
pertiralarty tboae ia the Trinmpbe of Maximllltn. an marked with tba aamee of tbe 
en gra rcre, tad there ii proof that women praetiavd the on t but it ia not at all likely 
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Uiat t)i« «ni«ti who dminciir iml dicv opoa lb( vtxmI tti«M de$iniii, went llu«a|k 
tlx ntrclj mcclujuca] Umar of rnimTiaf tixai. 

Tk* gnat impctia thu giro to wood ragrmTing*, lupt it promiorat^ bvfan tlw 
wurU daring th* vboW at ib» «iatc«Mli onitary, vbini tbr pna c i of Ine eantincst 
contioiukUjr brought fonb a irriia of rolamct noarkab.'* for tbe braat}- of tha cnbi 
hj tabieh Uiejr 'tm Ulmtratod. Tliia prnctire of Ibr book-trade gate Hat la a 
aeriaa of anuta knovn aa “Ibo Cule maalm'* of iba Oemao ackool, from the amali 
ain of tlwir vorkai amotif; obom tbr |iTinc.pal oho conneeicd ihrinaaiTaa with 
mgraring on wood wera Vugtl duUa, Hevy AMagnTar, tbe two Bcfaaiiat, {.ncaa 
Cruarh. One tinil, Albert Altdorfler, Joai Ammon, and !wiaaHia.J)erDard. 

lu lioJg, rgn da Carpi ptnetianl wHb aaccraa, Aom tbe year ISia, tbr an of rn- 
graving on wood imilBtiona of tinted drawingat an art whieb or^natrd with the 
llarmana, bnl ■ faieb be much rahrged and improved, it enoaiated in a arrira of blocka 
cot to imitate patekra of eolonr. aid made to print over rack otkor in gradationa of 
lint, until tbe cbilboKuro of a drawing waa ascuredi tken the eoaner and bolder 
UoM drflaing tbe whole deeign were printed orer all, and a capital imitation HTrrtrd 
of lb* bold cartooiia, cotiaiatiiig of vivid eattiMr md btvoid wadum of linl, uhI as fitat 
aketekea for tbair nialnrea and ftcacoca by the nrtiala of that eta. 

A perfect rag* book iiiaatrwioa aeraia to hare beael tbe prinim aona afler tbe 
death of Ihirer. The moat prolific ardala who anpplird ibrir wanta, were Juai Ammon 
and fiolomon Remard i iba fiu inerraecoted a innititude of draignaoo arery imagiaa* 
bie aolfirct i tbe latter, etpiallv proliSr, devoted bimartf ckielly to tbe Ulaalralion of 
aacftd or elaiaie Iiteratniw. "the grrateal pobiiabera of aaeh booka were tHigianinad 
Krycrakaad, of Fnak<nrt.an-lbe-ktiiinei Jean d* Toumea. and Tiwhael, at Lyooa t 
and PUnlya. of Antwerp- Frirni their prrtar* HawK] a aarlea of amali vnlumea, which 
can only eoui* nnder the genrrie title of **pictnre booka ■** for they were pot n]> for 
the aake of exhibiting the fiivnariiF art of wood-rngtaving: and mlv contain a Ikw 
dcacriptive tlnaa of type benealb each cm. Tbe cnii rierntrd by Ammon are all 
remarkable for eonvetneaa of drawing and ekpirotia effect i tboae of Uernanl are 
luia acholaatlcaHy convet, bnl cualain more eeideni-'e of grace and fkary. Tbe dc- 
aigiu of ibeae artiata abound in booka publiabed between 1550 and 1580 1 but lk« 
moat a^irabte icricB were executed in n Uttie volniae pnbliahrd at Lyooa, in 15,18, 
without tbe name of draugbtaman or cagrarer, the SamJadkrtt de in J/orf, known 
among blbliographera ai ** Lyon’a /Aiace s/DtalA," a colleetinn of cnti whieb, 
for minute beuty and parfectioa of detipll and cxeeutioo, are cnmplelrJy nnrivalbd, 
and haee not been r<] 0 itllrd by any mad^ eopyiaLf Tbia waa the Anguuan age of 
buok-illnalralion. which domiabed in popnlar faroor nniil tbe rlnar of tar aixirmtb 
century, when a minnto tamratf. in cootnulittiiirtino to the njuar of tba carluw en¬ 
graven, began to appear, and teaebrd ita cnlminatmi lu (ueb enta aa were girra in 
Aieolay'a “Travela in Turkey * (Antwerp, 1578). 

Tnian aaid to bava fomabed dcaigna for viriooa woodouu, particularly the 
aerie* uf Coatnmm publiabed at Vcnlee ta 1590i and a very large eoane cut of the 
lle*tmeti<m of Phat^ and bia boat, aicrr ibaa four fort long, la aakl In luce krro 
one among many of nnemiuaDa tie* racruled from kia detigaa, they were printed «ia 
aepurme Idock*. and then pntinl togetber in tb* manner of wBU-pa|wri. (W repce- 
aenung the aacrifioe qf Abrakam ia rewmrkaMc far tba varinnaly unteU tnka in afaleb 
it ia printed to exbibU gradalioni of dialance. 

Woodxngravlng. in tbu early port of tbe aeventeenth century, had aunk from it* 
bigk cetnle. The laat great artut who bad rmplnyrd klauclf la rimiieetiaa with the 
an waa Hana Ilolbrin, and we do not find a grral raroc again conjuined with it until 
the middle of that eentnry, when Eiihen* employed Jegbe^ of Antwerp, to ragra'e 
amne of bit drawing* mi wood. The generality of woodenta in booka of ibb eta, 
rieal in coartencM Ite older Wock-boolut tbe wood-mgraven teem to bare mak into 
■Mchanicf, unattiitcd by good artiati to furaiah diem with drawing*. The an bad 
lw.-*inc volgarfaMnl, Ha prufteMoa a trade, and tbe iWmnad and anpply •eareeiy better 
dian tbe requimnmit of the ballad priatar detited. They were ancillary to the 
eommoDcil uae* of the pm^ and all an apeedily vantabea fnna the eat* maiia- 
Cartarrd protiably at a very ebrap rata ftw temporary oae. Iff tbit kind are lA.- 
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UsitBrnmAi tm lira m aifUl Ml»4rr M «»■ rn tBrnAn idm -i^ tk« 

fiftcMkini irttBt trai*. DumS dMcM warf m flMaff* li raii W il. Ik** Lryii— tmiU N^ 
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cttU ihniogh lb« Enjluh book* nf ib* tim* of Jmrt tad Cbwirt L U b 

potiibW Uut lb* prinur* w»w npptird with th«i« from Oornuiny and Huidm U wM 
cutomary to-iue woodiat* reptttcdiy. partiei^ljr J merrly ■wnwro^i In 
■ay biitial »«t* r»produi*d a* iln; atock ia UTwIa of ihe priaUag-oHeo • 1 “• 

arn leoBca of aJrrntiira, adoptrd anicnOTlouiiy for ocher rtmt*. lo »birh ibert 
waa ih« •li(tkle»t gmrral rrarmWaner.f tTi* Bnnua of Ukm “ ■ood-cwtm Para 
not dcMvodad to our timet their oork* ar* vidicty icatteml o»ar pBOvral Utefaiarr. 
and it i* not naiil the middle of the ccntory that «■ meet with any laataM of w 
atu-mpt to airem the doanvard pniKmi of the art. Thru, a* n nara prrjtiooaly 
noted, Rubrna. probably anxioa* to liral Dnter, cnpaicrd Chrmiopher Jr«bfr^ m 
Aolverp, to eieenle. nnder fait own faperinlradenee aad at bit tapenat. a »er^ 
larn draainx* made by kimtelf npon tim wood. Tb’.y dilTrt from the ttyla « the 
tarlin mmlrta, aod fretjoenlly have a loiiftued btolted look in the tine*, wbieh pro- 
dnee deep •hadoe. t they pometa, bowrrrr, all that bakbuta aod riijoor of treatment 
for wkieh the peat FViaim painter wa» to dewrtedly enlpbralcd t bo* Uw (f«*ra»in|t 
it mane aod mechanical. Snben* apjwan to bare frh thU. and tnmetimea a tiaUd 
block it added vnr all. with h^h liphti cot open it, to ifhr* tnlkarm and bn«htne*» 
to the whole i an idea be may bare adopted from the enpraTera of Italy who m e~ 
cccdrd U«o da Carpi (amuag whom may bo bonanfably mentioned Andnaa Aadrram, 
of Mantua bora 15W, dird !«»), of from tfaa dmipta of LaUetuan capated by Un- 
aineb. which were acariy enotemputaneoni ia t'raoee. 

Tboogfa “ Wien from ita high catate,'* the art neaer nub Into ooanplcto decay, 
either in England or apon the ooniinenli there were alwaya a few who fuUowed the 
prnfrMiun. and ailed the piinier with aaeh earn ami diagram! aa be might mratre. 
The bmily of ibe Jrgbeta practiaad in Antwerp antii the end of the ecntaryi a elcter 
aerie* of woodcut* Ulartranre of tbo tarrien of the Mna* waa pnblitbed at fibent. 
and exrmticd by Kraaft in 1731. In France, the fkmila of U Sneur wore emplntred 
IfatTMigh three gencratiim* by bookatllera t tba Uat, Nicbtda*, died in ITM | wbJe 
PnpilUm, the aatbor of a Tratie Jt U Ormwr* rw Zfou. bad prariiacd the an froen tba 
coatmeneewunit of the centnry until IT70, and bad been patruaitud » ealeutiaely by 
ti^ bookaetlera of Kaocc and liol'and that be emmt* hi* enia by tba tboaaand. In 
Engtaad. E. KirkbtU executed cola for book*, and friua t73tl m 1734 a aerie* id tl 
Mock print*, in baitatloa of I’go da Carpi'* Work already alladed lo i ialbl* Utter acyl* 
he produced a arraier popil in J Ja ck i im , who aery ■nceimfrilly copied itaur of the 
pymworkiof'Titiaii.I'aai Verooetc, and otbara, daring the yearn 1738 lo I74i t at ibia 
5 me be rtnided in Veaiee, after a tbort n^rn in Pari*, wbetw be wai occaattmally 
employed aa a wood-engmerr. Mnnj »altcfwd tbrongh Enclith book* abonl 
the mune period bear the miliala of F. II. for Francta ttotTman, wnote name ia co* 
gnoed in fall on a lail-niecc, repretmliog enpida •urnmndlng a lighted altar, to bo 
arco in the fint tditloo of Galfirer'r Trorcu, 1733,rot. tl. |V 47. An cngrBYa| nnmed 
Liitcrneeiited aimr cniaof a moch better eboraetcr than omal about 17 StI, pnitiraiarty 
ibme in the Ot/arJ SaaMUfti and in Sir John liawkina'* Hitturj/af Mask art •omeof 
the largMt and moat amUtioo* ent* at that lime attempted anywhere. They were 
enmTed by T Hodgaoa. Three other pernona named feapeelindy, W, Praom-h, 
8. Watta, aad II- Cole, oeeanioaally dmited ikemaelre* to acwd-eagrBTtng. ahich 
*e<«n* lu hare been practiaeil by aora copper-plate engrauta at deroled ibcaui'lTra 
to •• general aotk " for tba printing tmdo oe tba pabtio, and aho xnried their inbnara 
by neomiaaaUy eagrariiig taop-biU* or door-plat^ 

Thera i> one peat chimp in tba ent* prodoecd daring ihia period, the rrmlt at a 
diSrrrnt (tyla of draaing made for Ibe wood-engnfcn, and aUeh dMcarded ornm- 
haiehiBg and ill coaaegarnl tedinoa labour, for a tinwd or aratbrd draaing aktrh 
eoald be rat into a •ermtaf bne* by tba tool, ewpeeaxing the varied tint* mm limply 
and readily. The art of “ lawcriog * or xerapug down to a tower lerel eariow* parte 
of a cut t^t ibaoJd appear light, and ao aaaitt iIm preaa ia it* Ubnura, aae aUo prae- 
ti*rd. and the harder wood of the boa tree o**d. Such aii the ktate of tbe art •ktau 
a Kocthiuabrian peaxant boy wa* dcatined to appear, again draw onieeml ptcatioa 
to the neglected prufemirn. and foond the medrrn xebnot of wood ragraTmg. 

aThoeiar Braiek wa* the ana of parent* engaged la a coliirry, abn lived at Cherry- 
barn twelve mUe* wed of KewraMle-oo-Tyoe | be wa* bora ia 1739 aud^piueed hi* 


i| eSce *f rtaetin M Aaiireris b ilin g teierie* • Uep anmlltir at ■»i4 w i t i. ■'t- 
tbe Xeia* a* *1 Um cm at me IXIh ee anay , |Hatketart| dw emUimi "4 

* ■»e4r»e *111 yUM luw aerer jM tee* nuMimed. TOe etwtteUy et 
vm4 cnee a t rraat eCeeMafe *e«f BMiel la ynM-grtKiiig) ual ■klle ea*aer amt ueel veer em. 
■mat rnmn Imn eieii at amr i naji OaoMiai of togreeWaae mn ke labm at • eaiefally nal wu c 
ftOear aiibiMt mpotm a aaeOn n . Am ladmia akk akm i pi gM lii • Iml ailaiee aiar aaaaaaatta 
aaadrat. mtaf ta lenSaia Ik* bet, ikM Ik* kellal lalaicr* at ik* ■almlle af It* bw* lanrarv oacwlw- 
tlh aw4 aata tkei ka* kem m an ra l la tlm letan at Ckarlee I.. *■* ka4 keaM maebr kaltad* tav 
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•irU mn betpiiiK hU bthcr'* Ubonr. ili* lekar* hmin ««« ntmtlljr d«v>^ to 
tbf iBuilI omoaittof koowlrilf# ■ Tittaer tebno) coold impsrt t but u • Mronf lor* 
for n 4 lBrc,«o<l for to Initatiiia, tooti drtuHoprd iuelf in the toy. *>“ fo»»rr drlrrmi^ 
to (nprrotire him to an mcraTtr of Kewoutle. Mr. K. Bi Uhy. vtotr 'Wk »»• ™ “>it 
“froetml" kinduorftainkrnin a toar country town. Tbrt* heoctaaionalljmgtarol 
ioUialt oo tea aooonr or namtw on door plater, until, in the aeeood year (if hk np- 
pn-ntieeahin, hit marter nweited an apjtlieaiion from Dr. Hutton for wxwd-cnt 
diairrains roeb aa were then caceuUil in lAwdoo, to Uliutnta bia treatite on 
mmauration. Ileilby knew that young Bewick had born raakiua auuir attempts in 
tbw style sod be escoortged him to petaererci be did ao, and ilutton'a bonk was 
publiahrdiB 1770 with Bawick't eaita. The young engrarer bad uuuty diOeuliiea to 
cimirail against, and bad eem to oonatruct nil own lixila i among the mat, a double- 
pointed grarer to mabJe him to cot both aides of a line at once, and ao rutn^s ita 
enual tbtcknm dnougkout. In 177*. he neeated a rat and sent It to the tocirty of 
Arts, in London, who awarded kiai a uiedal i and in tba following year be elaited 
LooUnn, and was employed I 7 Ilodgsou. whom wo hare already noted aa the engraver 
of the cota in Hawkins's //utara ^ Jfaaae; as well aa by H. Cole. Them need to 
littie doubt that this visit to the Isradon wood engravers wasuefol to Ikwiek. for be 
moat have become by that means aetjoainted with the nanal mode of praetiaing the art, 
the proper kinds uf tools used, and the various things whieh make the mechaiOeal part of 
the profoailoai bos ha bad fonnnatcly formed a aty te of hia own. au vary original, and 
baaed ao firmly on the study of nsfure, tbst wood-engraving In Ui binds berame a n art 
presenting many novel and attractive fimtnrrs never visibla hefore. The wond-engravera 
from the day i of Durer, or from the first invenlioa of the art, depended slavishly on the 
drawings made neon the wood, and did little more than cut away tbe inlerstieeat tot 
Bewick rat out of the wood a vast deal of that which no dnmghumui could 10 draw t 
for with the aid of a allgbily tinted drawing, to wonld cat the follaga of trret. the 
plamege of birds, the leature of aniomls, or smalt fignrrs and birds, by the graving 
laid slnoe. His dextrous band was goidsd by a perCret knowledge of aalurc, and 
every line be cat expivised drawing t in this waa hia grest dittinetina over all other 
wood cogravera 1 be cot bia pietoria out of the wood, the otbera cut the wood out of 
tbe pietureb , „ , 

Bewick dialiked London, and apeedily returned to hia naUve pliete Hia Ural work 
was an UloMritcd edition of Oiv'i PaMca. puhOsbed in 1779 by T. Raint. a primer of 
Nrwcastlc, much engaged in the publicatioo of cbildri'n'a bunki, and aueb aa tha 
travelling ehapmea carried in their packs for tbe edifiratiass of tbe villagrTS, That 
rata bear tbe earliest tncaa of that areunie delineaiioo of nitore, and minnte tratb- 
folaeaa of expreaaion, wbiob ultimately gave hk works nniwrssl renown. Tbe wiU 
plaels end graases, however minute they aiw cut, can always to dietingaisbed br the 
nataralkt 1 the proper foliage «f every tree k trathfoUy rat by bk graver 1 the 
and inasets, bourver minute, are perfect in drawing j aad the general efcet af Uta 
wood cats artistically powerful Aa to fallv felt tba vilae rf leavi^ tba ^ itaelf 
to eaprtws a ilid shadow, he had not tbe timidity which hnagiara Ubmte to to aecea- 
sarv to auccews. The IHtle cut of tbe Fox and tbe Bramble la tbk volame 1 a good 
illiiittatloB of Bawick'a mode. Every leaf of tbe bramble k cal nut. white n^ 
»i,i, the moat irulbfol posrrr of dnwbig j the apiaea oa ibt item of the bramble 
arc viubie to the eya 1 tbe fera beaide It k similarly expreased to ratting the form 
of lU fidkge with the most perfret freedom apoo lbs solid block of word. Esch 
bush hm its dkiinctive U*f. Tbe dogs in the dktanec are similsrly rat out by tbe 
grarer rm 1 tinted ground 1 and the few llnm which cotct tba body of the fi« 
entangled in the farambie, rxpmsa its textnre with e spirit wbicb iso mervca^g of a 
drawing placed ou wood by a professional draughlamaa could ever give. Bcwirax 
cuts are emartimM taroud ctiursr, tot no vtaboratioB of Ubnar will rlevaie the oeilimi 
woodout above ih^ works, for wbick Ikwick obtained bat aiae ahillm|n eaebt 
onI«e drawing can to eiprtaaed by ike engraver as perfrclly ae Ifcwick eoald 


Aseisled by his brother John, the Newtamle e»p«»" * 

devoted to nataral history 1 the b*-st being Ike vj Bnlith 

Bewick's knowledge of nature, and power of espresskm to m fos graver 

shone forth (oospi c wnosly. tlk books becaiM mfsaily eelehta^ for the hu maraei 

tnilpieCiwlMOcimsiomaiyfotrodiwedrsiilolratnfwfomatidoriicinalgeaiiia Uelafo^ 

atiedfastly at bk art to a good old age. Hi» hroeber John left >ewimj^to irrssfe m 
London, whew ha was much employed, tot a cm^nt killad hm el tto 

early age of thirty-lira. He died ia I79S. Tbomaa Bcwiak Uv.-d to tto advaaerf 
age DfaevcBly-fiva He dted la 1899, baviag wocked upoo a »rge woodcut on<y 

% frw dATt betor* hU datb. «a_» — ... w * 

The pupils educalad by Bewick werg few. The beat were Chariton Soslul, Lake 
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CtnuH-lU WilUim Hmey, ud JoHn JmVwio. lf««Va aittM ia uul waa 

*»ti!nuv«lj dn^ a Ing lift. CltBOtll after a whOt, derated bimKlf M. 

palnlin*. Ui^eT tnntcd hu attentiim to draaiag oa wood, aad bie deaipe for bo^ 
Uliutfatian auf lie aoailicml by the thooaand t hi* belt are In Lane** edition of the 
AnbytM iVijAt*’ KmtettainmaU Jickeoa WM greatly eaijdoyed by the pnblnhrr of 
the Utter work, Mr. Charlc* Raigbl, particularly im the bat cuu U the aBoe.fkmtd 
Pnmt Jfannriae. « . , . . 

At the early port of the prcioat eeatory, Mr. Robert Branttun founded a lamdno 
•chnol of wood-«nfn>»»T«. of which ha wa the bead. Hi* Wjle wm peculiar, aalike 
llorick'i, though like him he waa eelfHaughl. Hi* roll hare B»ore reflnemeat, ^t 
lea knowledge of tutare t hi* be« popil wa John Tbonipion, who catnhnMi in hie 
beat cute, thereflaed kntrwlcilge of light and ibade, wHh moeh of Bewjckli power of 
cxpiwaing drawing. t<*tnu*l WillUnu wa on* at tb* few modem cogrcTrn, who 
Blade hi* owa drawing* apoii the wood, and be produced vrry brilliant oiirrU by 
frequmtly Irariag the wood ia lolld laamc* of black. Ihuwingi for wood engrarera 
were at thi* tint* chiefly lopplird by nniali who drroted tUinuariratutbat particular 
branch of tb* art i and knew how to deeign their romn^itia *0 tliat they abwihl 
beat dUlday the prcularitirt of woodniagrared elTrcla. Tharifem, Crmlp.and Harney 
were tb* princi|ial artiata to engaged. , . . , 

A Urge number of wood^mgrateri, the pnpila of the Ifeweaitlr and lewdou aWwr*. 
helped to aupply the booluetlen at home and abroad for a eaukldemUe nambrr of 
yeara It waa tot cuttom, aomc twenty yean ago. for the foreign hookaelletu, paru* 
cuUrir in Peri*, to aend the blocka acruM the channrl to Kugliah engramu to exomte i 
Ibii M ultitoalelv to aereral Mtlling on tfa* oontloent. partimUrly in France and 
OennaDy. The Fruneb paUlaher* alwaj* amt the wood block with the drawing 
caraftilly ciocutrd on iu aorforr, by a natir* *rti*t. The** drawing* were alwaya 
elaborately eiecoteil In pencil, grentlr Treetabling ctehioga 1 little wa eoneequenlly 
left lor tb* rugraTcr to do. hut follow the Unc* and col away the apnea t potlenc* 
hmer became tb* chief virta* of the wood encrarer t and It wa ultimately fonnd 
that It* exerene pmdoced *0 crrialn an affect, dial apprentice* knowing muhing of 
art might aid ia tnu* working out good engmcingi 1 nnd th* oU atyle of tinted draw¬ 
ing on wood WM diaeankd for thla “ flu-aimilo'' work; the bat dranghtameti amn^ 
the French and Gentian nrtiate hariug willingly fumiahetl thcM drawing*, Kogliab 
artifU of a higher grade were iaduecd to draw cm wood, hot they oecuiooally failed 
fttKn not clearly nnderatandiiig the pecnliar eUhcta-tliclr work abould produce, and 
the eharneteriatic* of the art. Generally apaking. wood engrarera pr»fer rutting 
from the drawing* of prufraeUmal draoghtamm 00 wood r who jnmrrally execute their 
work with eurb dabonte piwciaioo, that th* engracer hu uaUiiog mure to dn than 
fellow their Un« 1 thiau baneerr, hu made mew mechantun of moeb modern wood- 
engracingi and many cxpcnalre cnl* exhibiting pmciUlng in emniil and reninntrd 
line*, oeenpying weartaoiii* Ubonr, and eewting many ill-heatowcd aorereigna, can 
only be claaard with toch “art* u ia derated to ragracing th* I-onl'a Prayer in tli* 
eoinpow of a iihrer penny t and merely produce* the lame general effect thni Bewick 
wnuld hat* nlitained in a few boh! lints. 

The grual diSirrraee between ancient and modem wood cnfrarlgg coodat* in tbia 
T boldnea 1 and th* practice of the art wa eatmtially differeot ta the aixtewnth and 
..uteratb crainria. The old wood ramvera cat on large blocki of loft wood, 
aueb M par-tree, tba way of tb* graia 1 the inodrraa, on tmall block* of the banleat 
wood tbay can obtain — the turkey box, and acruu tb* graia. The old ragracer* 
eni the work downward* with email kuiccu or gongesi the modern* uae grace ra of 
rarlont width* to cut out the rpacei between fin* lln^ and broader ehial* nr gouge* 
to clear away the broad ■pace* of white. Wood engraTing I* the exut oppoait* to 
eoppcr-piale engracing In tba mode b^ which the line* of engraclng are prodneed. 
Tb oopper-plalr engracer ptudnea hu lium by catting iafe tb* metal at onor. the 
wood engracer produca hi* lima in wlirf rut out of the hidlh of wood 1 rrcryoliiie 
be engraect ha to be out by a double eperatioii, by alicing away the wood on aaeb 
aid* iff it I fer though it la recorded that Bewick Imnled a doable rotting forkHduprd 
|(lacrr to cut away both aida of a line at oare, no each tool ba ccer atnoe bran 
need ia tb* prufeaaioo. ^ 

In order to tnah* the whole procca of wood ragracing clear to th* reader, 
we will BOW fimply deecribc the pnxIaetMia of a wood cot ftom ibe time U trace* 
the timber-mercbiinl, nmil it i« fit for tb* banda of Ike priatrr. The log of box ia rot 
into irsaacerm ilicea, | efan inch ia dc|4fo In order tbat the face of the cut may bran 
a leccl with th* eurfere tff the piiuter'a type, a d icwir* th* um* amount iff 
pnaanre t th* bhOt la then allowed to remain aotim time to dry, and tba tooger H la 
allowed to do ao the better, u U prc e en ta aeculruti by warping and aplitting. wblcb 
antnttinica bappea after the cut la *xecated.tf tb* wood ta too grewn. Hie elic* ia 
altimately trimined into a uprar* block, aad if Ibe cut b* larw*, it la made in carioaa 
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•tmagU damped and icTrwrd mgethcr j aad thU (smUea aagrJtati to ^ 
tj. cmadSii m a. laemJlbJ, akort apace of time by 
iatraiBcmit «!•««»«»’ then acrew.of the whole 

aorflmo of ti. woodia cardUl, prepared ao that »o 

it. aod It b Ihcn caoaijpied to the draughuman to recore the drawing. He mrm 
the HiTtore with rUidhl^ <rf iWu white mlariw.^ m 

Ihinnec thii coot the better f-T the tr^w. ^'5"*’. 

aboioUace of flake white, bwt ibie U liable W make ibc drawing rnb ort imdi r the 
band!, or decdra him aa to the depth of the toe 
Til old drawinga of the era of Ourer aerm to hare been rardhily drawn with |^n 
awf ink on ihoWidi but lha modem drawing bring eery -‘Jl! 

pencil or aUeer point h obliterated rmtly, ami there k do JJT 

aeraring it To obrUta tbU danger Ibc wood.«ngra»cr corcra the block with 
and oot a amall piece the eiae of a ehiUmg to work tl^gh, occeaii^By re- 
moriag the paper to atady the genrral effect, to damp 

timea wean a ahade orcr the mouth to binder the breath friiao aeitltog "i t^ 

It it now hU boaineal to prodnee to relief tbe wh^ of the drawing t*to • 

rnriaty of toula he ditta nway the apweea. bowatur mionte, lurtween each of tU pciKd 

bnaai and ahonld ihcre be tola wmdmd no ih. drawing to 

be mu aoch paru of Uu biotk into a aenea of cloaa Itora. which will, n»«f 

ran lodge, iwtot tbe aamc gradatiui of tint Should h# find ha hna not ^ 

ptetri^he'ean tw-cnier each lint with a broader tool, eut^g 

Aina louring their widlh and enoacgocnllT their colnar. f^ld be make aoiM Ih^ 

error that caanot be olherwiae rtrtifli^ W can cto owt »*» 

wrdge n ping of ftrah wood in tbe pla«, wbrn that pari of the «?» ■»'*• 

Ciiipwmd. An error of thia aort in n wood^ot ia n eery traoMcaowte iWng i in copp« 

romring h ia acareriy any trooblci a blow whh a hanger on the back will oblil^a 

toTarmF on tbe faoc. and prodaeo a new inrflic* t but In wood, ibe a^ee ia cat 

entiielr away eecept wbci* the Wnca occur, and U ia ncctaanry to ent it d«Ti rn^h 

not to inucU tbo paper aa U ia aqnecied tbraugh the preaa n^n the toea to pno*'"f; 

To aid the general rffert of a ent It ia aometanea uii^ to lower ^aurf^ irf ^ 

block brlror* ilu» cMTttma if cfectited in furb pffU u ibut&Id ip}mr hjpbt ntwl <WiciUp | 

they thua tcceira n mere woeh of the paper to the Preaa, »ho d*'*" 

thTwbole preaaora and eointog oot with doobU hriUWy. 

b brttow«4w cuU* it b fomrtimtft »t»J to cnnrt lha good HTmI, by liylog inm 
ptecea of card or paper upon the tympon, of the ahapt needed to aecune prraaun on 

diirk tNini oftlr. • 

Wood tnmvtog. aa a mow ntafnl adjunct to the author, moil alwaya eotniom^ u 
cenaraTcSSi ol^tronagr. I« work/ like the Praaent.lbe author b ^ 

hr n dlaimm. wl^h can room clearly eaplato hu meaning than a page m letter- 
PM »^d U can bo act np aad printed with the type, a mi^ whkh no other alyle 
oftort ^ riraJ to aimpiVriiy aSd ebeapoeaa. The uale for eUboratcl, i^nte. 
wood engravton may again deemar. aa wa ^ U did for nrariy two cratanca t b«a 
it waa namr a loat art, and neter will be, owing to the practlnil adranlagea we ^eak 
of. nnicaa it be roptiarded by aome aimpler auada of dninglbe aame thing 
nndueorered. Ilia number of peraon. who 

nt prment ia omuw than JOO. and when wa eonaider the nnantlty done in the 
gn* crti«4»f ih* emiitomt. tod tbe Urge amonnl ^ book illiirir^ to 
Qemi^l the erentire power of one mngU genini — ^oanai^ Hawick ahtoea both 
in grrater elgonr than rrer. — F. W. F. , • 

FNTUESOU A floor between other floora s a kiw aet of apnrUnenU placed abore 
the Bret floor. Tbe tfiindnint. Regent Street, haa a eaampU of the mliraol. 
In Italy the term J/a»aaias, or little middle floor, ia nied to indieate lha laroe 

The manafiteinre of enreloprt haa ao larnly toereaaed, thto the 

Bltetttioo of aeeeral waa tmwed to the cooatrwUoii of maehlaea fcr BiUmg UiCtn. 
Amnngxt the moat aoemarini are the fidlowtog. 

^urrkew>Wibiip,—InlhaanTelopefiildtoemaehhie of Meaari. Do U Roe i 
idcce of paper, preemmiy ewt by a fly pr«a tom 

in^harm^ emblcmalicaiatamporwafcritpgn il>,laUid bythe attoodant on a tqnara 

or raeungiiar metal frame iie boa, fonuad -i'h » 
to aerrdtV gnidea to lha paper, and fttraiahtd with a mora^ 

hrilemlTpringa. A pmaer at the and of a currad eompoood arm* 

TBitical ^rthm deteeauU. and prraaea ^ paw r down into 

lharrtif yialdinglotbe preaanre I «nd thereby the wnrenda or flapa of the pieoa of paper 
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kra raoMd lo fljopi fltmme,tbe 

rodi uf whub ar* atloclitd u> the oilin' port at Um corred inn. mil Um «iI« Ilirrenf la 
tiia ma«r pnttkm of Uu arm i to tbot tw rod* aod okica of tiui prwr cm more iiiitr> 
peodroUp oforholbrr. TbemiUoftlia prrMCtliimriov.lotrincdwtwotidOTof b ouU 
boUlisK down th« poper i two UnU Upprt piooM next fold oner me two tide flop* of the 
•OTeki^l andiiiiiBnlinteijalumaniital ormodTiiicn.aaTjrhica V-obapidpieaecliarivd 
with adhere nailer or cement (flnom a aaittratrd ntdicM band), and applwa the aame 
tn the two tbpi. A third lappet pr ti m u down the third flap of the enrelupe ttpoo the 
two ermimtiid flapt, and therebir caaaet it to adhere tbeieto i and tbra a ptcatinp-piree, 
of the aame liie aa the ftniabeii MteUipe, fulda otrer the Um flap and pr e et ea the whole 
IUl The final operMioo it to remoTc the aarelope. and thin la eBecicd hr a pair of 
tnetai ftngera, with Indinrahher emU, whleh deaeend apoo the mrclopc, an<t, tooting 
aidewaTi,dniw the entelopa off tha bottom of the hox (the pmoingjiieee batiiig raoted 
away and the bottom of t^ box rieea totke Wtd of the pUtferm at the machitte | on to 
•a alowl^ mating endiett band, which gradaallf rarrien the fluiahed eatelupea away. A 
frrab pieoe of paper in laid npou tbr box or frame, aod the abota operationa arc repeatad. 
Thie Baohioe makna at the rate of > 70 U entclopea par boor. 

Another marhioe for the aame object, waa intwnted by Mr. K. Remoad, of Birming¬ 
ham. and ia Unit employed by Meaara. Oiekinaon A Co, The dtailngniahing batnie 
of thia a naiig rt n ent ia t^ ctaplormriit of atmnapherie prraaore to fm^ in the paper 
whitdi ia to form the entelupc. aid to deflect the flapa uf the eneeiape Into Inclined 
pnaitioni, to fiicilitate the action of a piimgrr, which deaeeoda in comdete the foiling. 
The pieewo of paper, cot to the praprr finmare laid oti a pUtform, wh ich Uftirtihdied 
with a pin at each eortier, to eater the notches ia the ideeae of paper, and retain them 
in their proper poaitian, and inch pUtfnrm ia caoacd diemateiy to riaa and briag the 
apper pirn of paper in contact with the iaatniaient Ibal (coda the folding part of the 
Bt^ine, and tbea to deaeend tiaiil a freah piece k to he tvmotod. The Ibediog in- 
atntmrat oonaiata of a horiaomal botlow arm. with two bolaa ia the aoder aide, and 
haring a re ci proc at ing moremeat. When it motea orrr the upper pieoe of paper 
on the pbubrm, a partial raeumn U produced withla it, by a enitahle exhanating ap- 
paraiaa, and the paper ia thereby caii^ to adbm to it at the bolaa in ita nodrr anr- 
tice by the pmaoie of the almoapberr- The inatmrocot carriea the paper over a 
rectaognia r rrena or box t and thra. the racaiira within it being deatroyed. it dcpuails 
the paper between four pina, fixed at the anglca of the box. and rctoma for another pteco 
of paper. At the paper lies on the lop of the box. the flap wluoh will be nudpiiaMMt 
ia the fioithed enr^pc. Is pres se d by a aauiU bar or preaser on to tbe npper edge of 
two angnlar feedert. e o m a i nnirat lng with a rcsrrroir of emwal or adhesiec matter, aod 
ihnohy bre om ea coated with ce m e n t)' nod at the tame lime, the ontermoM oraeal Bap 
may be atamped with any nf|nircd iWiee, by dhra. on the other aids uf the machine. 
A rrctaagolar fhune or ^nagrr now deaccada aod carriea lbs paper down into tbr box t 
tbe plunger rieea, learlngthe flaps of tbeenrclnpe nprighl; sireami of air, iatoiiig Onm 
a aloi in each aide of the hox. then cause the flaps to ioelioa lowardat a^ the Adding 
ia eompieted by tbe pinoger again draeeoding | the interior and under aarfhee of anch 
phuiger being fnrmed with pr^ecting parta. suitahle for eanaing tbe ■eeetal flaps to 
fuM in proper Mperpoaitino. The bullom of tbe hox (which ia hing^) opens, and 
diaekaryea the enreiope down a tboot on to a table below | the fiMding biatriimrat 
then hrtngt forward anotber pieee of paport and a reprtitioa of the abore moeritimta 
lahra pliec. 

Ei'KOM SALTS. A enlpbaln of aacaftia, eooaialing of magiiraU Id-M, sulphuric 
aehl 31 U, wxirr Sits. It derirca ill aame tram a miarral apring ctauaiaiug tho 
salt at Cpaom. Ii is largely mannflictared. See Dotomra. 

BQniSRTrM. fivrtrittit. A fiunily and genaa of acotyladaooua pUnta. See 
Ihrrca Bosk. 

EQUIVALENTS, CUBMICAL By this term h uedentaod the pc o putt i u m in 
which Mhitanera eomhine with each Uher to ftrrm definite rompnoadi. These 
wirtiooa are nrfrrrcd to tbe commun ataiulifd, bydragm. which la Uben aa unity. 

Uadti of Util work preclude the pneeibaity of entering into the hliiary of 
the steps by which tbe domine of cnoiralenla was gradsalfy derehmad i but It la 
proper that we ahould indicate eaiac of the mrtbiida by wbieb the equnralmiti of ale- 
menta ami cumpotinda are lacettaiued and druxioMn^ to teeorrert Bat hefbrv 


proceedmr it ia aeeemuy to deflna the lera etpuTaient. This is not e«y to do, 
nerauae tat tluoiMiad uleta at all rbemiili are not tbe aame. Snppnas, for ex¬ 
ample, tbe couititadoa of water were to br takm aa tbe starting point. Oo luhmttllBg 
h to the ictlM 0 ^ Iba pile, it is hnmcdialrly ohnerred that tbe ratio of tbr two 
gaaea erolred ia aa I to t. One chemift will at ooea tsamne ih«i water ie a simple 
binary compoond of ooe rfluivalenl of eaeb of ita coMtitaratai Bat tbU mrolcea the 
■anitnpcioii that tbe gaaeooa miutae of the ct^ralmt of ktdrogstl U twice Uut at 
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ozjrfem. The olW ebnnut Mwming ibsl one Talmw of a r epMO B W an ^>Ta> 
lant, cuoaMm *a<rr to be a leraorj eotnrouod haring tbe (ufiauta H'O. It ia plaia 
ikat lb* atom of hjrdraftrri anil hare oolj half tbe value on the teeaad bTpotbraU ikal 
it wtU oa the flnt, or, wbal c<ane« to the ■aiM thing, tbe atnra of oajrgen will ba 
rwiee a* greaL It aome ehetniata, »a coneider tbe lolamev rf the gaan torrpre- 
*eat alOBM or eqnhalcnli, then, aaler cowating of two rolaatn of b^itifeB aad ime 
volinne of aavgrn. aad aa bjr might water eoataiaa ■ paru of oxjrcca to I pan ai 
bfdrogm, it ii phiiii that S parti of oxjrimi bp weight will rrpmeat uae e^aivalrol. 
and I |«rt bp weigb ct favdragea will rrpmrtii 3 «i]alrxleati. Cua^orntlp t 
et^ravalrut of bpdmgeB wUI weigh ‘5. But to avoid flnKtiuiai numbm it will (oa tbrM 
awampthma) bo more eoBvenieiit to write the eiptivalmt ut hpdmgea— I. and oxpgru 
tC, In this e wtnttp - It u uual to eonaider the atomofbpdr^B aaoceappiiig taice the ^ 
aparr ia the gaimna aiate of that of oxygen. The atomic woigbla hotng. therefarr, 
exv|m B and hydrogen I. 

^’e have laid that it ia bv no meaiia raip to define aa «|nlvalent. Tlw diflioitity * 
ariaei not mrrvly ft-nm the dliJereat aapecta oiidor which theorrtiral ebenuata regxni 
the clcmentt and their rompoanda. but alao fivin tbe praetienl diOicnltia attending 
the dciermitutina of tbe true eaoalitoliao of aueae aobmaneei. Thu* the e<|BivmletH 
of bianuth ie luaumnl hy aonu to ba 71 and by oUien 313 1 the oxide ia the ooa 
f ye becoiDca BiO, in tbo other DiO*. The One mpiivaient Wing only oae*third aa 
great aa tba aeeood. Bui, it ia to be obaerved, the rariaikma In IM theoretical eiewa 
of ebemiata arc of no eonaefinmre, to lung aa wa clearip ctanprrhend ibr aatnra < t 
thoce vanaliona. TW tthtin vituae or pnipartioua are the tamo in all raaeo It it, 
in fhet, aaoiewbat the tame aa if one clam rrginded the avoirdupob pound aa nude op 
of aixtaon noncea, aach ounce weighing 4.17-S gralna, and the otbM conaidcred it aa 

oaoitating of right onneea, each ounce cnalaiaiiig fiTf-O gralna. 

In order to clearip usdentand the nature of the eqnrraicate ae received in tbit 
coantrp, it b nirrmarj to remember that there an ibreo relaliuna of voinme amongM 
gaare. namelp, ooeT^o, and four volnmet. The firat relation tppUoa tnWp to cit- 
mentarp gaaea. lito two otbera apply to alcmeata and cain|>onDda. [It ia trae that 
the vapour dcntitlea of pcntachloride oi pbaepbomt. cblonde of ammoniam, and, 
jH-rbipt, imc or two other aulutaorra, appear to difilW from ibla rale, hot h ia probahi* 
lliau Iihc tolphnr, the vapourdanaiUeerKjniretobo determined andrr ipeeial eundlttnoe 
of trmprrainre or preaaurr.^ In the table of etpiivalmta the deniilp of tbe laponra 
of iboae aabttaneea which are capuMi of aaenmlng the gateona ataiee arv ao placed 
that the numK'r ohtainrd bp experiment map ha compered with that deduced from 
llieureiical contideratUma. In the Adlowing tnUe the vapour vatamea or combining 
nu nauira of aome uf tbe more important elemrna are given. Wc ahall aec [irraenUp 
the prartic^ valne of d» inthnnation coatained in it. 


Uvmnt. 

Tlpdrogen 

C'UnrtiM - . • 

Bromine . • - 

Iodine . • - 

Fluorine (igpo ti e t ini/) 
Nil 


CiiiMihiliht 

IlMtura. 

n.wam 

• rvo ToIttiBfi. 

Oxveen - . . 
Buipaur . . • 

• llo. 

• lie. 

McWalaai . • > 

• da 

Pboapboma • 

• da. 

Arvenie - - • 

- da 

Carinq ... 


• one volnmr. 

do. 

• dm 

• d& 

- do, 

• dm 


It moM he twnnnberrd thnt all volatile compniwda poeame foof volmne fonunha. 
except a ftrw. which hi thia countrp are alwapa vrritten aa if poaaeeaiag a condcumtiia 
la two Tolttmri; inch arc rarhoak acid, crarboaieoxide, tnlphanma acid. bo. Wah 
the above informatioo it will be map for anp |wt*oa to c a km la tr the denaitp of anp 
vapour or gaa hp tha aid of the foUowiag directioaa. 

To t^aim t*e lUnmtf ijf amf tapmar ar vat iaraag a naJtaaatim *a fim eotimu. 
nt% at maal orgnnir ar uoreniuc KtmpouiuU ,—Molliplp half the denaup of hpdmgea 
bp the atomic weight of ina vapour or gaa. Exinrui:—Find the drnaiip of the 
vapour of bidrohnmic neid. The nlonua weight af bpdrobromie neid ia tl. JM ^ 
denaitp of fapdrogen ii 0 0633, half of which it 0 OStfi. Then fr0346 a il « I fiUla, 
FxperimrW gava rrs. 

Ta Uaam lit Jrtniw tf amt tatamm tr tut iarita a etmOraaiUm la bra nl a mea . 
—Multiplp the dmahp of hpdmjfrTbp tba atoaaio wa^hl of tha gaa or vapaur. 
Exaniui—Find the denaitp of cblonna gaa- Tha atomic weight of rblorinf being 
31 - 4 , and the denaitp of hydrogen 0-0631, we have hy tba rale, fr06*i ■ M-SavS 4666. 
lllr dmaitp bp experiuieat ia 3 44. . 

To tiatm dm Jtati^ tf am$ r a pm t, tr poa. letvajj a nmVroaamei fr ama mfwne 
31 alliplp twice the deniitp af hpdtofRO bp the Mnie wei^ of lha gaa or vawmn 
Exxnru :—Find the denaitp of iW vapour of o xyg e n . The ataniie weigM «f 

L 4 
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oxypni bftoft t, ui4 tmin like dmiiljr nf bfdrogva bna^' 0*1354, «rt tuira 
U'I3H4 • tm 11071. Exprrimnit bu yiaUHl I-1030. 

Tbf! aborc OKthoda of oJcsUtinK tbe dvMtlia of Tapeara tiHl piM >ra dmM ■lini3n 
cuplu}«il by tfa* Tritar of tlua utiek, anil v31 be found incinaparabljr abutter a^ 
nitif* cnaefBimt than any olbrr. 

It is pvrfordy plam Ih^, by a •impie iireefaloa of tbe abare mlea, it ia e^aally stay 
from kiKtvii dcnaity of a mi or raponr to calonlate Ua ammio vaiabt. Nner- 
tbclm. for tbe aake of tboae atbo an nuaccoitamrd to caicobaimia of uia kiiul, ve 
append the ftiOontag raka. 

Tb ealetJat* tht uaiarir wvi^t of any poi (r ro/Mtsr Oori'w a ttminmtim to ^hur 
ro/eams.—Piridr tbe denitty of Ibr pi hr half tbe dcoiity of hydrogen. ExavriJi t 
— Pind the atiraue weight of hydrohromlo acid pa, tbe deniity of which ia t’tutS i 
S-SUK 

^^-g-SI'OOa 

To cakolatr tkt uttmSe mtgil oMf gat or rapovr iarima a croolnontiom to (■« n»- 
lamn .—Uiridi the density of tbe pi by tba deniity of bydropo. 

To orIrafaCr lAr aOnue wtMl tf aog gat or rapoat kanog a rtmitmoatim to one 
Inmt —Diride tbe dmiity of4fae gai by twico the duality at hydrogen. 

It ia plain then that if we are In poaaneiuti of tbe atomic weight and espoar eolnme of 
any luhstance, it hi raiy to determine the deniity of iti raponr or gas. Also, that 
haring the denaiir of the raponr and tbe raponr rolnme, h ia easy to caleoUte tba 
alooiie wright. If wa eonaider for an inilant what ia meant the term denitiy of a 
Tapnor or pi, it will appear equally eaiy to find, ftrxn tbe deniity of tba gat, tbe 
weight of lutl mbie tnebes at tbe itaodanl temperature and preautra. Ily the dcaiity 
of a gaa ia meant tbe nnmber expreuing bow much it ia bearier or tighter, bulk for 
balk, than air. If, tbrrrfore, we maltiply tbe deniity of a gaa by tbe weight of luu 
enbir inebes of air, at tbe itudard lemperatun- and pmiere (—50*00 grains), we 
fanmedislely find tb nnmher reqnired. ExittPLat — Tbe dagiitr of hydrogen is 
0*0698 snd 0*0(;t3 a 50—8*0760^ or the weight of 100 rnbic ioehea «»f bydrogen, at a 
ten^rattire of 40* Pahr., and 30 inehei of the barcmieter. 

From what has been laid, it ii eridrat that no diaeully exista in determining the 
tqairalrms of bodica wbirh can hi oblntned in n gaaconi itale. ATbert tbe eqai> 
udent of a fixed body ii to be aieertained, or »lui« it ii deiired to proceed ia a 
diSermt mnarr, tbe mitbod employrd mmt depend npao ib« nature of tba inbiiunce. 
We ihall camider three of the moil limpir and gmeral caaea, namely, an acid, an 
alkali, and a ne u t ral body. 

I. MeJt of ifetensiauw At tqam^l of an acitL — For ibia porpme it ii necca- 
■ary to anatyie a salt, the eonaiitutioa of ubioH ia knorm. If tlu bme or metallio 
oxide in the tall ii one of which the alainie weight ii well ertahliihrd, it ia rery easy 
to determine tbe eombanlag pruwnirm of tbe acid. Wo aay, ■■ tbe peroentap of 
oaido ii to tbe percentap at aeim lo il tbe atomie weight of the oxide to the atamio 
ucighi of the acid. Exaanx :—Butymte of ntrer baa the foUosriog eompoahioo s_ 


Oaide of lUrcr ....... 38-467 

Ootyriondd* ....... 40*513 


lOfoOOO 

We tberefon lay : — . 

59*487 : 40*513 “ 116 ; 78 «0 

'---' 1-- ,-> >---• ^ 

Peereei^ ef silUe fercaMm* *• setf. losltslrai eCasUa gusIriOeM sTtbe 
m •ttnr. of ■tlrvr, 

It mnit be remefflbrrrd th»l tbe Btomir wei^bt %o ebtolnnl it Uiat of tbe tabrtirmtji 
acid, ao that one eqairalent of water ranel be added to find the atomie weight of the 
acid in ita antinary enadition. If tbe eqairalent deiired be that of a byditMten letit 
the method of proceeding must be tlightly raodified, bat the detnila need not be eirrn 
aa iher art aetfrerident. “ 

1 Mott ^ttttrminiHg At equiraltnl q^as atkaU. — Sererat meibodi pment them. 
telres, each Mmrming certain adttnUgca. Moat alkallei. urpnic and inorganic, 
form mini wdl adapted for enabling their ntnaie weight to aarenaioed by analytU. 
Wr ibali select ta an example ammonia, and tba iait employed to aelltc the atofcie 
weight will be the anlpbate. which eontaina: — 


Oxide of arnmnniiim ...... 39.40 

Bulpbatie add . . . . . . .6040 

C - , 


ltXH>0 

In the Mine way that an oxide of knows eompomioa ia tbe employed to 
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OrtmniM the «iiut» 1 *bi rf .d •«». fo. <m Ik* o*her 

«hI^weUe»uSiA«d.tm»to«B»bteth« <bmoUofMl*Ik*ktoUdriuo«4. We 

ibuvfbra I— „ 

«r«o : 3f«i :: «<w ^ . 


Keidtahwlirftlke HnnirmljM el tt€ 


rmeaUfiarMM. IW—Uf« irf »a»«- 

M.«l efludi**. r«pecUU» tkow drrierf from Ike prgmle kunsdoro. woll^i^ 
and eaaily erjeuSSte c^poo®!* •‘‘h metoHie 

o! 7.,T^. pUtiaum. «J imlUdiam. The.. «lti a« well adapenl fee raabJlag 

4* e^mralrai a aridnii mMoiw^ Kt^ hod^ .« 
foemed upo? k> aianv iiirirt. or ty^ Ibai no generd ^ 

miniiod not^. If ToUtik! at in.A>rBt» trmpeiaini^ the de^y of tk. 
be WlStoSTmtd *» l» S««»Uy .nmoiriit 8»lt* bare 

by detmulning the perccoun e«npci.Uion. and ptoeaadi^ the 

fbc «,niral«.“ of a mrtal 1. famd by fon^g a eompoond 

atoml? weight of which ii well known, .md. a. ^g« i 

tl»n carofuUv analyrnd. Exa«PU: i — It ka. bmn found that too part* of oaidr of 

copper coatab .... eOfW 


W. ibereforo my:— 

tow ; 


8000 


8-00 


lou-00 


MW 


■aieiiliM ml hfmnlrat *f 


PanenUf* «f 

owin* to the telatio« between their atoniio weight*. W rth b^ «Ohi» aa^ u » 
fm^ that. If the imn. nf the atomic wciahlaof the ratmna of the ieil*. be dieided 
by two, w* obtain the atomic weight of tnc middle bialy t thn* : 

IL »«• 

Sulphur ie-00 Uihlom 7W 

TeUniiun 6f-00 Potamioia WOO 

^81-35 --«>W > 

Ui-S ^ 

The triad, kme'mw !f^eT^ 

Swick. toleresed to thU brmich 

,4cbmytrt, will ttod^mwh raformatWm in the papen of Dr. OJItof. recently pu 
liabed to the J<mn>al gf tU Oamiral Soeittf. 

TatU itf ih JEfwfrwImt*. ♦v- </tte .Voe-metnflic EUmat*. 


L 

Chlorine 35*3 
Iodine UtT-O 


=13W 


nrntnior - 
Ctrhem 
Chlorine • 
nuortoc - 
tlydrogeo • 
Iodine s • 
Niirogm • 
Otygrn 
pboapboraa 
Selrninm • 
(hslphur 


»amm. 

Brotot- 

EntralMii ,D«mlt7MV» 

Hi-I. |rew«o«. 


Hr 

80W 

3-4110 


C 

6-00 

O‘fM0 


GI 

33-30 

r45ao 


n 

WOO 

1 3i:o 


H 

1-00 

OWM • 


1 

IJ7W 

8-TMT 


s 

14-00 

01713 


u 

B'OO 

MOM 


p 

31-00 

4-3M0 


Sc 

4(HK) 

TilMO 

* * * - - 

s 

U-00 

8-1140 

-O 


m 



rSwrr.-l'he deoriti*. of the Tapiwir. of 
hy^rical That of wlphnr ia nmnlly reprmenled by a numlwr three tnar. 
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EREMACAUSIS. 


ftmt M lb# ibara, bat Ikit it ovioK to Um tspcriaaK not bariiu t>c«a wrfurmnl u 
a uilBeieiiilj btfli tRii|Mntai».j ~ 

y l*» BjmnikKti tJA0 Mttmflie SfrmrnU. 


Kmm. 


Alamlaiom 
.Vathnooy 
ArwRilt . 
Kariam 
Ilbmuih • 
Doran • 

Cadmiani • 
rnlriam • 
CvriuM 
Chremiaia 
I'obili • 

rowwT 
IKJjnniani' 
Erhinro 
Glorlnaai • 
O. 1 IJ . 
Ilnii'nhrai • 
IrUiam 
Iran • 
l4antbanlB« 

I-ithinai • 
U*Dii>i(iiun 
ManeuwM 
Mcrrary • 
Miitf Ixtfaiai 
Nirl!»l 

Niubiom • 
(Hmhun 
IVlboliaai • 
tlationia • 
l*acai«>ani * 
Rbmliam • 

Raitivniujii 

Knead 

KIvar 

Kidlnm • 
Croatian • 
Tintalom 
Trllansm - 
Tfrbtoia 
Tboriaai • 
Tin • 
Titanioa - 

TaafMBi - 

rnniuta • 
Vaiiarfima • 
Vtiriniu • 
Zbu! • * 

Zirceahua • 


l/aiM. 

■^nlat 

OiftHtT- 

A1 

IS-CT 

rse 

8b 

l>9W» 

cro 

Af 

TSW 

3<7 

B* 

68 SO 

4 TO 

Di 

ttStM 

9-80 

R 

li-on 

1«8 

Cd 

86 tW 

8-63 

l?B 

•ODO 

1-88 

C« 

dA-OU 


Cr 

8A17 

8-80 

Co 

M*M 

8-31 

Cq 

88 00 

8-79 

D 

4RiW 


E 



G 

f'«7 


Au 

98-33 

19-4 ta 10-8 

11 



Ir 

98-34 

ll-AS 

F« 

M-OO 

7-04 

|ji 



Pb 

■CM no 

11-80 

I, 

7-00 

0-8836 


19-00 

1-78 

Mb 

M-OO 

800 

1'/ 

loo-oo 

13-30 

3! 

48-00 

8-80 

M 

89-SO 

a-i3 

Nb 



Oi 

89-41 

100 

Pd 

83-84 

11-80 

Pt 

9»O0 

91-80 

K 

39-00 

0068 

Ro 

SS-|< 

11-90 

Ru 

89-11 

8-00 

w 

3100 



1U6 00 

10-43 


9800 

0-97 

Sr 

44-00 

9-34 

T» 



Te 

6408 

C-30 

Tb 



Th 

89-30 


Ro 

89 00 

7-90 

•n 

34-11 


w 

98-00 

7-9 till 7-6 

V 

9«WJ0 

10-13 

V 

■8-46 


Y 



Zn 

89-39 

6-91 

Zr 

33-38 



_ 

of all rltmniH beioK BaUsla of that nf IraJMM. . "1“*™"'*' 

Wbieb .unce-bH^*^.or^^ 





























ETCHING VAKNISH. 


lU 


•r h»r or rai. pot to«tJ»r io . moi.t lat^ irjiK-. uUl a ump«.to« 

mmioMua. •Iroto «e« I-n.u»*- 

KRU BU^KS. llooodrd ud WMolirr-wani frajpnmtt U 

mhik tfcry «I» Mppowl to bar. bm ^ 

bno imno»«l by tbn tniaportiog nower of wcborp* Mid CeliU « «*• ^i„ni 

KSPARTO ipodeo of rmb —the iftipa /ntaoMiMO—toiod m tbe •oothrm 
nrorincai of Spool. It lo uMd for mobinx rordm*. »bo>». oioino*, hiubeto, 0|<^ 
MiotirrMfi nck.1. Ac. CoWoo modo of eoporio on odd to bo ooorUml j boiog l‘lt|''* 
rl? wMor. Mul^ not tbrn&n «. Uoblo « bcmp- coEU 

Uorr-pncCin -ourlMoIeoocSnSuSi th.d««iti»a by Mroporouoo »o wMrr bMb. 

CSsr.NCFdi Srr PHUU*Jto». _ 

tXSESTIAL OII..H. JJo# Ou*. rwt^ apo coMWTtol, oad *y nv. 
f'-iSKSCF O'UKIENT, Ui« nmair of m jK-mrIy loolung mAtt*r proanri ftiini Ur 
u.^ Wri . a!h of tl« 1^ vfpnM-. Tb» oobMoo*.. .hkh k ^ 

nali ot ttaTu- of tbr ie.l« 5 >t.«d »!>• mooofbrtw of 

» . - « .. 0 .. K.inr- ■f-fi»il iBtii vfticr w ■ tulk ftr# Ui^TT fubbnl bctwrrfl tor 

■lMsated.^Mrc'» added ojtiotloo tIU tbr oioHier b ihoroogWyo^b^ 

SoVbub bXnnn, opoo o ibn, tb* .obMooco pi^ ihto^bot 
t-i»Vd««dod oft tbo «.«« b pncurod u. . 
^^rTMTrfnilh wbll. rolour.id 0 pcoriy -p^t. ^ 

IIl76*h^%00 corrred with Ihb booutiftd ^.nm* oiMUr. 
o bid it. but in roudbr pruporiion. When prrjio^ it P«^“ *^“ 1 ? *T~ 

L.n»^ ili lX«.oo. rfthe irol pcori. or llw float mother of Peori, properB- 
^hbb on pnbohly owing to the iiilerpooitioo rf »ome mwit^ of thu 
tMwnTThSbnlhi of t^ obeUy coormionn lu chMujeol bo* t^ ^ 

tarntigoted, it potnfln noddy wbrn kept itmut, an Mie.-denl winch may howMrer 

be etMutencted by water of ouiniooio. 8 « ‘. Thooeb the nroctbe 
KTMllINO VARNiSlt (A£tsffnlm^-Vfe^^t^Ov^) Tbo^ti Ibt pnmtt 
ai thb drsant OTt doeo not come within tbo ooope of our Oiobunary, the pnpontioB jif 

«S:.rf2; 2 si'cri.iiia,". “rrssu: 

S SSt. SVS!^.. { -Sj" 

erJ/l on hj iu H nr it diinUa two or three tintea belwiat the flngrn. The Tornum 

boJbdTmiiat be token o« the flrr, and ofler h eoob a ^le. miHt ^ 

-SwTtUt it may work the nmnenily with the ^ b. 

r iiii.il inin halK which moat be kneaded, and pot into a piece of Uffety for nam 
^ b^Xtol. that the fin be not too eioUol.flw fear of banii^lhe in- 
being wdBcbot , wtenndiy. UtM 

IS^ inob, and nen after k ti oilaedwitb the ingndimta. »bey aboold be aumd_^ 
Soally with the apalabj and. thirdly, that the water ^ wl^ 

Ibtnwn aboold be neariy of the mme degree of Warmth with It, in nder In prermt a 

kiwkoferaoking that happetm when the water ta too cola. . „_ . r., 

iJfZma t, ^ii±.fSSTk.^ 

,iA TtJw 1^ omwea of tat oil rery clear. ^ "1^ ” 

^ by paiotani baM it fat a clean pot ef gbnd ^SbC^ 

<uur ooaeewrfntaatirh well powdered, and alirtbe miatun brbklytil the wb^hr ^ 

betim wwU^bhS’and btfnbhed, ta abn ebani^ from aU " 

^iah wbSr «» • bMat-wba on the edge of the pbi** ,^S^bih 

^o aerer aa a haodb for aoutagmg tt whan *» 

la ahieb there at a mnJinale Are. and corer the w^ pblr rnoally woh a thn^ 

of the earniah i aad white the piale b worm, and the ewiah opw it in a 

beat aeere part of the varnbh genUy with a amaU baU or daaber made of oowm 




KTHER. 


tied op in taSiitjr, whirb openuiuo tmootlu noil lUitriinaa lbs TnrnUb over 

tbs pists. 

lbs pUlc is lliat aniformly biuI thinly rovi-rml wlib tbs TBrnbh, It mml be 
bincksnrd by ■ pises of Usmbssn, or of a Urge canllr nbleb aOutda a soploai unnkri 
anaistumn two or ssro foar aueb caadlea are u*m1 togsther for lbs sabs of dnpstcb, 
tbst tbs TarnUii may not gro* cuU. which if it iloes darias tbs opsTatuw, the plats 
•nini bs bcalcd again, that it may tir in a meltsd state when thatopsiwiaa is perftirmnlt 
hot great care niust bs obtainsif wa to bom it, which when it happens may bs rnaily 
perrsivsd by tbs Torniah appearing burnt ami losing iu gloaa. 

Tbs tnanatrmun osrd and recownenitsd by Tamil, an amiiwiit {.oaitoa arti^^ fbr 
rtebiog upon sml, was prepare'd as follows : — 


Tabs ryrollgnaatu acid 4 parts by neaaurs, 

Alsobid t part, mia, and add 

Kitrie acid I part. 

Th'ia mixed liquor ia to be applied from I tn 15 niinotea, seroiding to the depth 
di'siri'd. Tbs nitrio acid was cmiddfcd of tbs atmgtb of 1-39—tbs doable aqnafonta 
of lbs sbo|w. 

Tbe ass^«r or menatmiim for copper, nsed by Oaltol, aa alao by Pirxneai, with a 
alight modifleatimi, ia prepared, with 6 parta of alrung Fntncb vinegar, 

4 parta of vrrdigria, 

4 ditto tea tab, 

4 ditto aal ammoniac, 

I ditto alum, 

IS ditto water. 


Tbs autid aabatances are tn be well grou^ dlaaotrad in tbs vioesar, and diluted 
with tbs water i tbs mixture ia now to M boibd for a iiunnent. and then act aside to 
coot. This mstbud la applied to the waahsd, dried, and ramitbed pUte, after it baa 
tuffeml tbe ordinary action of aqisafortit. in order to dsepeti and with lbs delieaie 
tonebca. It it at prraent called tbs toa/srlrdputeer, 

RTifRR. C^II'O. (Or, for foervabunra of vapour, Cn^O’. Fnr tkr matutt af Jimr- 
nJmm* /setaafw, sec tie articltm Eoi'lvoumTa. CttuicxL, and KoaMDLX) Sfa, 
Smtpkmric tiStr, OrUt qf HkfU, ElkfKe or riaic cMcr. &c. 4c. By this trrm it known 
tbe very volatlis fluid prodmxd by tbs actioti on aJeobol of subotaoees having a powsr- 
fttl aOuity for water. 

I’npaniitm am mmaS mlt — A capocioos retort with a moderals aiaed tububitnre b 
cunnecled with an sfllcient condensing arrxogemrot. Through tbe tubalatnre passes 
a tube eooneeled with a Tcaicl fUl of spirit, sp. gr. 0-sa, Tbe Inba must have a atop- 
cock to regulate the flow, A mixture bsiag made of flvt parts of alcobnl of lbs density 
giieo abnve, and nine parta of oil of vitriol. It ia to bs Intrudoocd into tbs retort, and 
a lamD flwe ia to be so adjusted aa to keep the whole gontly boiling. As soon m tbs 
cibrr begins to come over, the stopcock coniuoied with the spirn rrtervoir ia to te 
turned tidbeimily to beep lbs fluid in the retort at its original levet 

t'rmsratiam sa forpe sculr. — The apparatus ia to be arranged on tbs axme principle, 
but. for fow of fracture, may be conatructed of oast iron, lined with sheet lead in tbe 
part seaitafaung the mixture. The chief diaadvxnlxge of thb xtrangement is iu 
opacity, wbefrby it beeomvs imposaibis lu see tbs cootrats of tbe retort, and Ihrre- 
***** *** *•*/ *** keep lbs liquid at its original Isvel, In tbia case the iiuaniity dia* 
Ullmg over mmil Im noted and tbe flow of spirit into tha retort Tcgnloted lecmdiogly. 
Tb* HUNt eanveniehl mule of proceeding b to hate a large tlons bottle with a Inbu- 
Ularv at the aide near the bottom Oiks a water Blierl to hoU lbs spirit. A tabs poaiea 
frmii the bmtla to tbu retort It baa at tbe end, near the rcton or still, a bend dowowanU 
leading into tbe lubaUinrs. If a giisa alDl be nard it mait fw safety bs nbuml in a 
aa^ h^ The dlatUlale nbtaJiml, rhbrr on tbs targa or small scale, b orver pure 
ether, but goatuns tiilpliuitios and acetic acids, beaidea water ami alcohol. To 
^movT theao. the disbllale b inlrndooed. aloog witha litlb cream of time.into abrn 
*'¥**^“* *?**?*’ **“'** “ **“* BOder Baottina. The whole b to bs well 

agitatsd, ^ lbs Ugui toiolioD then run off by means of tba atopcoek. Tbe pnrifled 
“ll ouataina alcohol and water, to remove which it aiioald be rectified in a 
^51*’** *!!* ‘fcs otltcT of oomineree. If the accood 

dialillatlim bs puslud loo flir tlte ether will, if svaporalsd on tbe bttad, leave an nn- 
pIcMBM after tmcll, cbineterutlc of impure ether. If wtshed exceedingly pore, it 
Ih »P»nling with pure water. Thb wOl dbiolva 

the alc^ a^ lAve the ether, cootamiaated only by a littb water, which may be 
rcTOwd by d'ffw uoo with qatcklime and rtdiaaiUtioa at a very low tempenUtre on 
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l^,™ rU« k . eolnark- »«W1« 0 ^ 7 ^ It »5* i\ Th. 

«^nmir U a-5« rcalcttUtfdi O*y-Luiioitf fcwnd it rw«. 
word etlS^rik* alcohol, aldehjdtf, Stc^ ta oo» wed w » **T*“ 

to ftom «> iUcohol hy the elli»inj»io« of w«rr. 

™ - w~«- 7 w jj.£| ^ ‘■„v'z.7r;.“£i ™ 

looz rnnnlUdtt^* k fOi^oiaB of elhyW .rted llw port of uhate. I^o*- ’»•*'" 
ii^n?af »od» WM dutHIrd «>il» olcohol Mid wlpborie Mid, the Twolunf (i^oet 
^A^IJ^eTMC^-ofoxhleofetliTU. jm co»P<^ 
too M^ot wM.r in ohkh ooe eq^e.knl of Hydros k r^;h^ by ke 

on ilrt>bol. Md U*e otbiT by ihe TOUiraJ of W aca *“ •^^*** jy* 

mn» ekMtflr rrMnabUfllt the •impW etUprt. They ar^fcumlid al o m IN 

diffonmi HullYklBaK They ur* cwilrtl tniied rthefa- TIw Mfewlnij (Snnuulw 

Siaum of .n iheM rMb-de. I'Uc^J for . JuxUpoedko 

oUh thrlr type i — 


II 


C*«*1 
Oil* I 


O' 


oiri 

oirj 


O' 


OH' 

OU'O 




WUMtleM-l CeouiNiii Hfcw. jl»Hi,u-UijU* iWieT. BMirtte^^. 
la Ihr obore fon»ul» th« «to« repwotrt the ‘y^ 

S; The foo^MUaawkn . eompMorf ether . o« of the hyd.^ 

M tirre reolirwl hy rthyk, «od Ih. other by the oudieed nallc^ of botyric muL 
*^:thrT k Urgely need t« medWoe Mid elwmktrjr. In mjell d^ it Mtt m »!“»»• 
fal^uUiT^lnheW I. .p-mity h k m, '^cT'w 

brSi uVk«'^rr^^i «Udlo^ notito beyooS th, Mher »«y 

^.^by mWng SO pwtt of Mietal. .d tak. lo l«m .«^‘k^Mid 111 rf 

■bwtote .Icobolidiitilllo* the mixture In » pkM ^ ^ 

_-I,,-, _iik •rok Dotub lye the hnuiiTohlcIi enma oter, oerMiimg me 

Xr l* »>, rJocUlMko 0 ... ou*nek. «d r-«- 

’^X^i ether k . eoloorlrm ^^oid of. f^m «»f 

mrar M««.l 45* F , bolUnf M |i6« F.. bortimg ttitb • yelloerkh flMse. end dam- 

eaeine Aune. of M^ Mid. It 1. MllohW ta ■ part* cJ«rM«T. _ 

'' Acfti?irerm.y b. eeooomirJly ^ 

fftrtme ileohoL u>d S of tbn etronitYtt nilphaHc »cid, toUW in^h^* TN fine 
dart mom be fe dktillrd elong »ith tme-flftb of h. of •othurk Mid» M much 

uber will be obmined M thew wM drohol m.ptoyed. , .. . ,,, _ 

tTinOPS wwilhe mme |tl»en by the olehemlM. to errtninU mV me^lkptepMn- 
tioM. Mankl etWope ww the bUelc oiUe of iroo ( mineral rihiope. the blMh nd- 
phuret of mercnryi Mid rthlnpeprr ee. the I^ko^e tifio«T^2i^^^ . Wart*. 
' ETHVI.kMlSr, Oll'K. Aa aceadlB^y To^h^. dkeoeerirf^ 

It lopnidueed in a arrM aamber of rraniotm. SetrerJ attaknde emi eting l a 1^ 
aniind^ yepetabJTiUiplonai affoid etbjlipM on djittUlMioo i^h yoy. t 
deaaHy at 47«» k teB»4. It hoik at M” F. It k rejmrM a. Mmnoaia ia .hleh 
an e^ralent »df hyilrnfea k rrplaeed by eibylr. CO. • _ ^ 

tacliaioB prJywing tik ijrmaSm of fitorep*^. the green eotooriag "‘ttta of 

***^rAI.VPTl’a Thegmatreeofihr »e*noUMd«^ 

«,i« 1 . Hie IWo.i«/Jif-jal*.«) -ya. - W, oftea 

Maaal cooeeatrie eireto. of the trank «M« wUh a moat K-aai.« rrd M ~h 

miUoa eoloored tkpiU »Wch fl.». ~t M MOa » t ^ “*.»■?* 

fipeniag. The gam yielded by the £*eo/|ptM rmm{/ira k coakdeted by dtaggot* 
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EVAPOBAllON, 


H nn( in Uw lout inlWrhir to Ihr kinil wMeii Uxr ptoftwirpoi or rad ainnilcni 
won] of tadni omiueea. 

RUDIOMC'l'KK.i* Uioimnr of u}- tppaimtnf rahacrrMst to the ehemical oxtini- 
tuliiM of the atinoapherto air. It meana a u wo aaa r ttf puntf, but it ta anplnjed nm-t/ 
to determine the ti T o p o r t ion uf oxycen vhich h majr caotain. The csplu^vc ewlao* 
meter, ia which ahoot two metuuna of bjrdrofn an intmdoood into a R^nated Rlaaa 
tabe, oontaining Sre Beaaiuraa of ataiciatibenc air, and an cirrcria inark ia (aaoed 
aeroM the mixiarr, it Ike boat of all aadhtmetera i ami Uf iheae, the aipbea Cm pro- 
puatd by Or. Ure In a paper pohluhed by the Hnyal Society of Kilinbwyfa ia II19 ia 
the moat omrenienl. e 

EtlGRCilA. A genoa Ilf plaati of the order Myrtaseu, called aAar Prince Eogene 
of Saroy. 

The moat remarkable apecien of thia gmaa it the allapice, or pimento tree. See 
PmaxTOi 

EllKAIRITR. An ore of (ilrcr Ibund in a copper mine la Sweden. Acoonling to 
BerxcUua it oonaiam of, 


Stlenimn 
Siltcr 
Copper • 

En^y mailer 
Caihonio Boid, Ac. 


»«• 

M-93 

sa-ori 

8-90 

a-ii 


El'PIOIfK A fluid flrat diacorered by Reicbrnbneh in wood tar. All the 
propmira of enpione aftre with the Indiinrrot hydrocarbooa found in Roghenit 
naphtha. (Sec Narn-nia, Roonnau.) Enploae la to iodiflirrmt to the actiua of 
Crida, that it may be ncpratmlly treated with coooentrated oil of vitriol, or fhming 
nitrie acid, wUhoM any aetion Uking place. Ita datiaily vnriea with the boiling 
pomt, from b ias In U T-M It ia aaU to be coalaioed amnne the p^oeta uf the 
dii t l H alioo of rape oib Tbeic la no dnnbl that ibcM bydrocarboiu will, erentaally. 
be of mat valna in the arti.—C. U. W. 

EL'UITE. A granoloua compound of feldapar and <]BarU, with aometlmea garnet, 
** It generally ooenra aa vaina, or at local maiara in otbar graniira, and rarely. I be- 
lievr, ai veina Inveniog olber mcka at a diatanca from graniio. liipte, Ihcrefarc 
are probably vwina of aegrettation, or of itriectioa dnnng eomulidatiaa, ami not of aob- 
acflaeat flurmatioa.**—,/air«'a jihalrat'j ifomtiai yf frrwnpp. 

kVAPOIIATIOJt (Eng. and Kr. i MtUmp/tmi AUumthn, Germ.) b the proreea 
by which any aubatanne b converted Into, and rorried ult, in vapoor. Tboitch icw, 
camphor, and many other aolida craporate rvadily in dry air. wc thall ctmaUar, at 
preaent, merely the vapnritalion of water by beat artificially applied. 

The vapour of water b an claatie fluid, whoac tenaion and denaity depend upon the 
teniperatotv of the water with which it b in contact. Thai the rapiHir liaing firom 
water healed to 168° F. poaaeacM an elaftlo force capable of amporting a column of 
taoreory 10-8 high I and Iti denaity b auch Ihil 80 cable Ibat of auoh rapour euolain 
one muud weight of water i wbcreaa .'dl^ cubic feat uf airani of iba damiiy eorre- 
apoodiag to a temperature of 311° and a precaura of 10 inebei oftnereury. weigh ana 
puuniL When the tmipcroturv of the water b given, the cboticity aud apecifle gravity 
of the vapoar emitted by it, may he hrand. 

Since tim vapour rbea flrma the witur only in vinuaof the tUatieily doe In ita gaaeonn 
naturck it b obvioca that no mure can ha prodocvd, iioleaa what b alnody Ineuiiibent 
opun the D<|aid have ha tenrion abated, or be withdrawn by Maiw minoa. Suppioc the 
tcraperatura of the water to be midway betweea Aweaiug and boiling, via; 133° Fahr,. 
01 auo that of iha air in ooutael with b Co be dm aanae, but rrpiric with mobtnra, eo 
tiiM ita intmtitia) apaceaatv filled with vapoar uf eoTtr a ponding elaitirity and apacifie 
gnrilT with that riven olT by the water, it b eertain itmi no fteafa Ibrnutun of vapoor 
eon taka pUee in Umib cireomataneea. Dui the monunt a portion of vapourb allowed 
to cacape, or b drawn off by eoodcoaatian to another toacl, an ei|niva!ent purtinn of 
vapour will ha immediately exhaled from the water. 

. The preaaura of the air of oilier vaponranpoo the inrflKeofwalcrinanmien vcucl, 
diMtoM prevent cvapuraliuoof tJu liquid t it merely retarda in pmgrent. Ciperintee 
ihowa that the apace filled with an abatb flnid. aa air or other gaaeoa bod^, b capahb 
o' reoaiving aa mnth aqneoui vapoar oa if it warn varnoua, only the rejilct^ of^at 
apnee with the rapoar proccada morn alowly in the fiirraer prnUeainent than b the 
iMtar. but in both caam it airivea eventuaily at thn aame pitch. Dr. UaltiM very 
ingenlmity prated, that the pnniclea of aeriform bodiet prom no permanent ofaatacla 
In the intrminetlai^pf a gaaeou atmonpbera of anoUier kind among them, but meraly 
cihatrtiet ita difitnioa momcottrily, aa tf by a tpccice of frktloa. Uenoe, exhalation at 
attnoopberic uinperotuna b pcomuced by the mechanical dlffaikm uf the vapoun 
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llmnuli the »ir «Uh reiiliUlin^ (uu or chimney doimkto i ***^ 

of the «e.m rr«lllj »»«««« .h.1 mectumoa oUt^^ 

•iMtic ibrer of liuu ▼■©©•f, MMid wJutt rim front th« wni^r* - mt 

$laimicM* iht nix tow^n iho hTrmwatric otolo ilmowd by OM <*f «■ M*rb of 
mcreiiry, them the obor* (bnnuUmUi become 30 i |-S»-^8# :: 
iS^hlt not more thnn 91} gm" b. evepoemed per nunote «i*cr them 

mhieh eoermpomU to the etaetio Icinhm «rf the ntmoepherie repour. See > erotrm 
’^‘whXtw the elmlichf of the enpoof, eorreipooding to ll» temper^ rf t^ 

ThiS^ mmoH-heiTFee-tu.. the Pi? 

rse SiTner s mSs: 

nbMomMA of rbullitkm. Tbit tnrboiMil »»pariiO(io«t Ukr* pIo« *® *”**^5jr"* 

to SrStg poinu pror^ 

the Iwimid hr the »lr pmmp, or «oy other meuie. tbuUhjam »l«y»a^iei»tm^* 
noni thw, M^lt mr»«* » ciSry off the mioeooe peruclee not eanpjy from the Mulhee, 

!^h k It he. heat themfot* etdled by Dr. Blech, ieiem kmt, hi 

I, h»«omd»mmWm,Mmmchhemmtbcrte,m loodm^^b^^ 

ip-r of S7«l cubic feet j iJm »*«**• 

woold rUe from TT to *11°. ta rirtne of ^ Bcoit u*tkm . m m J 

' cmpremioit In * eyruH^. «« « ° ^ « Ju*» — 4^1 1*3 j eo thei. hi fact. 

Il» 0 » — 1 » 0 -IUOO| Ihetof npomr, nl T7°.mlt*» V .V..ttr kIti letml I-— 
the lower the Icmpentterc •«•>>«* the **P° " ** npoo dle-Oteto- 

m Joeepb Weeh end Jamee WeU long ««o peoeed by opmmeBW npoo oieuunuo- 

rernmebee H Wtow^ thm eenpoctioo mny U e&el-l npoo 

**?.'*i^(ilcr ifeXhmry ptemitre of tbe ntmeophewt nod that either, 

jrfiSi'asSff 


IGO EVATTHiATlON. 

A, bjr rxtcnul ippUcatun ot bm to boilcfs, with «, an fin f &, ttaamt e, hot 
UqaiJ aWM. 

a, by evaporation whb air t «> at tbe ordinary leatperalore of tlw ataoi|ibrre i i, 
bjr cnirenti of warm air. 

S. iriwler pnifjmiivclj lover degren of pn'aanre titan the atmoapberic, diivn to 
•vaitoraiion in aa perfect a varmim aa eao be made. 

It la grncniU; aOrmed, that a tbick inetallU: boiler obatmela the ti aaaage of tbe 
bteat tbrq^b it ao mucb more than a thin one. aa to make a cootidenbU diOerencr In 
their relative powera of (vapnrating Uqnlda. Dr, Ure ataina that be made a avrira of 
eiiwrimenta npun tbia tol>|cei. Two evUndrieal eop^r pane, of equal ditaemituia, 
Terr provUlnl i bat tbe metal of tbe one waa taelrc ttmea thicker than that oi tbn 
otiier. Each being eborged with an equal rolnme of micr, and placed either npon 
the nme hot plate of iran, or irameraed, to a certain depth, in n hot aolatkai of muriate 
of rime, ha fbond that the etmIUtioa voa grvatif more vignrnoa in the ihiok tlian 
in tbe thin vetael, arhieb he aacribed to tbe coodocting aubatanee op tbe lidra, ahove 
tbe rontact of tbe aource of bent, being It timet greotrr in the furnier caae than in tbe 
latrrr. 

If tbe bottom of a pan, and tbe porUon of tbe aidea, immened In a bnC dnid mrdinm, 
■datum of caaatie poiaah or muriate of Umr, for cuuupin, be cofTngated, to oa to c<m> 
tain a double eapanae uf metallic anribee, that pan will rraporate caacti; double Uie 
quantity of watsr, in a givm time, which a like paw, with amooth bottom and aidea, 
will do immrraad eqiiBlty deep in the toBM both. If the rormntiona enolain three 
tiiara tbe qnantilv uf metallic aaiibce, tbe vvapontlon will be inrr«rntd In tlie above 
circnmaiaaeea. Rut if the im, with the aame corrugated bottom and aidea, be act 
over a lira, or in in oblong flue, to that theeurrent of flume may aweep along tbe cor* 
mgaiiont, it will evaporate no more water from Iti interior than a amooth poa of like 
ibape ami dimensioot placed aloogiidc in tbe tame flue, or over tbe umr nrc, Tliit 
eonoua fact Dr, lire ttatea be baa verlfled upon modala couatmetad with many modi* 
flratimu. Among otben, be ranted a eykndrieal pan, 10 inchet diameter, and d 
incbci deep, to be made of tin-plate, with a vertical plate lolderad acroti Ita diameter; 
dividing it Into two equal Hmi*eyrmdrieal eompartmenti. One of Ume wot amooth 
M tbe l^tom, tbr other corrugated i tbe former offurded aa rapid an evaporatiim over 
the naked fire aa the latter, bat it waa for ontatripped by ita neighbour when plunged 
hito the heated li<|uid medium. 

If 1 ibollow paw of eatenaive aurfhee be heated by a aatjaecnt fire, by n lif|nid 
madium. or a teriea of atcam pipra npww Iti bottom i It will give olT ieaa vapour in tbe 
tame time when it b left open, than whan partially cowred. In the former caae, tbo 
cool laeumhent air iirccIpHtatet by eamJenaation a portiun of tbr ateaw, and alao op- 
potea coaiideeible mecbanitlal nabtance to the ditfuaion at the vaporoui porticlca. 
In tbr latter caae, aa the tieam iaauet with coooentrated force and velocity from the 
contracted orifice, the air muat ufler bit proportional raaiatance, upon tbe known 
hydroatatb prinrlplr of tbe prcaturc bring ni tbe anraa of tbe mpeetivr baaca of tbu 
aommunloatia|p veaaeb. 

In evaponting by lurfacea belled with ordinary atcim, it moat be borne In mind 
that a aarfoce vt ID aqnarr fact will evaporate foHy ooe pwand of water per minats, or 
a 10 •• 7*30 gr., tbe lame aa over a nuked fir*; conaeqornUy the roodeniing inr- 
the* nuut hr eq^ly exlenaive. Sappunc that the vcitcl b to receive of water 3300 tbe, 
which carreapottb In a boilrr S iuag, 4 hruad, anil I deep, belog 40 cable fret hv 
meaanre, and let tki-re be laid ovrr tbe bottom of tbb vcaci 8 coonrcted tubea, each 
4 Inrhea ta diomcimr and 3 feet long, patitaaing ikrrefor* a turfocc of 4-8 foet aquarr. 
If charged with tteam. they will caua* the evaporatioa of half a pound uf watrr per 
minute. Tbe boibr to tupply Iht ateom for tbb parp<iae mnit expow a aurfhee of 4 <• 
aqnarr feet to the fire. It bu been provr<l eipmmcutally that 10 ajuMr feet lurfore 
nr thin copper can coodeute a Ibt. of itenm per minuiev whb a diflnvncw of Irmiwnif 
tore of BO d ag rrea Eahr. In the above exampla, l<> iquar* fret evaporate 1 (b. of 
water per minute; the trmpentun of the eraporating fluid bring IIS^ F„ eonte- 
nnmtly 3 i I :: BO t 7' During tbb rvfeporatlon tb* mflerenee of the Umperatun b 
lberefore-ao°. L'ooirqnemly the beat of the atcam pUerd iu conDcetiun with tbe 
ifTterior of tbe baiter, to prmfnce tbe coieulatad erapuratiuo, abouU be, IIS • 30«> 
* 4J“, eorTeapnatllng to on eiaatie fbtoe of 83 6 bebea of mermry. Werflbe tempe- 
ralnre of tbe tteam only 334, the tame boilrr in the anna tirav would piriidaea a dU 
minlahed qnantlty uf aietm. in the prirportioa of 19 to 30; or to produce the loiuo 
quantity the boltrr or lutntar turfon tboohl be enlarged in the propurtloa of 00 to 
19. In gvnrnl, bawercr. tteam boibri employed for tbb mmb' of erapuraliua are of 
inch eanaeicy aa to give an nnfoiling anpnly of iteam. 

We anall now iilnalmte by aotn* pectuior fonni of appuratna, diflennl ayatema of 
evaporatioa. fiy. 739 ciplaini tbe priociplct of craporatiag in vaciux a ■ repre* 
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Koti a MO or fceltl* elitrg«d •Uk tbs liiioor to be ereporatiA ernnewb** 
oriflee c, leeured wUh • ieretr-plog, terrei lo admit the band for tbe ftsrfotu of 


TM 



cleaBioe U tboroqgbly ort wheo ibe operaUon b foiithrf i » b ibe pipe of coimbii^ 
caltoo wlib the iieam boibr; 6 b a 1^proJooped ^ Ibea beirt 
oluand into Ibe liquor W be eraporated, comaiord in the rbarguiK hack (m* •novo 
in th» tran'l aba elan tabe coramnninituix with tbn ncnam pan M the top_M 
bottomTl* ebo* by the h«uU»t of tbe colnmn tbe qninBly of U.|nid wuhin. The 
ednctioo erapoemtine pipe c b pfotided wHh a •top.coek to cut off the CTenmnnleatuiB 
wken reqnir^ f la a tube for the diecbnrjte of tbe ahr and the water from the eteam- 
caee or Jaeket, the refrigerator a b beat formed of thin otw^ take* ab^ I Inch ui 
diameter, anaaied tig-tag or apiially like the worm of a anil w a cjlimler. Tm 
amall air-tight eoodeaaer r, eonneetbl with the efflui pipe/ of the refrigrrmor, m 
ftemiabed Wow with adiaebarge eoek g, and aarruonded b^ a cooibg eaer. for^ 
collection of the water coodenard by the refrigerator. la at upper part tlm b a 
tnbe A alto fombhed whb a eock, which eniamaaioatei with the atcam boiler, and 

tbnaigb which the paa tab heated. _ _ > , 

■nS operation of^ apparatue b te follower after opeiriog^ eyka c. /, «, and 
before admitting the eold water bito the eondeaeer E, the eoeh of the pip I » opmeA 
in onler that by Injerting etmun it may capel the jnrhaled i^ i after wW the roc^ 
d and e are to w ahnl. Tbe wafer mom now be introduced mto the co odene er. and 
tba eoeh h onaaed, whereon the Bqold to be eeaporaled ritea ftom the charging buck, 
tkrnugh tbe tnbe A and rrpleniahea the raennm pan to the proper bright, te b^ 

Um terieter riam tnbe a. Whenerer the deaiivd mporatioo or (oocmtiatiim ■ 
eflrr^ the each c mmt be eloeeA the piiie * opened, eoae to BU the pan with ele^ 
and then the rffloi eoek a b open^ to diicbargc the rraldao^ 
tkecockanand A and opening ifce eoeh A*he pan wUI eharge itaelf aftaah witk Uqnar, 

and the operatioo wiU be began anew, after i bae been ihat and c opmed._ 

Tbe eaotonle of the ckne water cbtem r, may be drawn off don^ each openta^ 
For thb porpow. the coch/maat firm ha abut, th^old water » » he j” . 

the enodenter o,and*aiidpareto be oprneA Tb* inraniewtfny ^ J aiakre tlm 
water flow, hot wheaerer the atanm beelf ieance fhan the eoek a lhiiorlfl« la W ba 
hamedbtaly-Am. tbe eoek/opened, and t**, 

Bpoa the wmdeoaed water that bed amanwhib eoHeeted la nndec part of the 
r^bendor. flown off Into the coodeBeerrmaelr. Rnoe a^air riajya rnlam wiA 
tba fiqpor nacktd hdo the pan. h meat be tamorad at the ^ of dniwiag off^ 
water from tbe two eoodeaaer., by driring ^ 

■eeearity wm be lena Wfeat If the liqaor be mada to boU before betn^atrodaced into 

tli£ varam . r 

Soch an appontne may ba modified is aiae and arrangesMat to ntt iha pecalor 
Voi. It M 
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ia *lw, wfcea il will bt jwrfcetly abffmi far tb« cooeaitntiaa of extruti of 
OTwy kiitJ, •• w»ll oi nliiM toJinioiu eonuinin* Tr{(ttabU icidi or alkxiic*. TIm 
I nuriu* rcMwl A B thouM br mode of tinnril or pUtnl copficr. For au acooul of 
llovan)'* racona pan. Biad* nima Ikr mbw ter Svgab. 

Vrfaen a boiler it wt otrr a Orr, ila botiraa tboutd niK ba placed too near the fratc, 
leat h nfrigoralr lb« flanw, and lirrVi'Ot that ririd comboatiuo of Uie fad oaruLd to 
tbe pcDdoclnoi of brat bj ita mtana Tbo. rril inAaenoe of Icaritijt, loo 

little room b*t»MB ibr gtaUr and iba copper may ho UloatraUd by a rory abBpla 
eaprrlnieiiL If a aomll copper or pomlam capaulr coolaioiog oaior be bdd orer 
the ttama of a caodlo a Ihtle any abora Ita apea, the Oame will aaffer no ahaleincTU of 
brifhtaroa or aiao, but will cootum In keep tbe waW brlakly boiling. If iheMpaulo 
be now tourred into the middle of tbe flame, tbia will immedialdy Inao ita briabtiurea, 
bvextRinit dull and amoky eoecTlni; tbe bottom of tbo apaole with tuott amt, owing 
to ilie imperfbet combuatloo. tbougb tbe water la now aarrootulrd by tbe flame, ita 
ebaUHioa wilt ecwac. 

Fig. 7.10 ia dmciioo of two rraporatiax eoppen « nitr. to mounted at hi faroor 
the fan comboatioo of tbe furl A ia tbe bearth, in wbicb wood or coal may be 



bomed. For coal, ibe grate abotild bt let bigber aiul ba aomrwhat amaller. a ia tbe 
door for flntdinglbr flrat d, an areb of Sre.bHeha over tbe brartbt r, agrale llutragb 
which tbe aabca fall iato tbe pH beneath, capable of being rloeed in front to aay 
extent by a aliding door &. a and c are two coppera taeaaed in farickwark; / tbe 
flor. At tbe end at Ibe bearth near at, where Are playa flmt upoa tbe cooper, 
tbe tele te made •• mewhal lower ami wider, to promou the apreading of tbe Owe 
Boder tbe reaacL l^e ateond copper c, ivcairca tbe benefit of tbe wade Inal i it 


■ay be | 


upon I 


I placed 

Mop-cock or atpboa iato i 
F» 71 


copper 
rti, ao 


aa to diaebarge ita eotiocntraicd liijunr by a 


I a higher iertl, 
iato Um flrrt. 

711 npiwernbi a pan fat eraporating Uiiaida, wbicb ara apt, daring coacntni- 
tioD, to let (all cryatala or other aadimcnl. 

Tbcie woold he iajorrd etiber by tbe fiiw 
pU}iDg npoo tbe bottom of the pan. or. by 
adbeeinn In it, they would allow tbe metal to 
get red hot, and la that atou run aeery 
of bring bomt or mi oa the auilden Intrnaum 
of a luioor thraaiib tbo incniatatioii. 

\Vbea ben coppera bare their kpttmna 
idaoicd la Mom, to that tbe flame elrcnlatea 
in flnet round their lidea, they are raid to ba 
coU-tti. » 

A it a pear-ahaped pan, charged with tbe 
Ii<iuid to be erapiMrd i il ia famiabvd with 
a dome carer, in wbicb there b an openiag 
with a flaitgr A far attaebing a tnbr, to can- 
duct tbe atcam wherever it ■ay''be m|uir«d. 
a te tbe fire-place | h, the a^pit Tba 
coaleal part ImaiBatea below in tbo tabe g, 
fumiabed with a au»-coeb at ita noaalc A 
Thrangb tbe labc c d cf, famiabed abort aad 
bdow with tbe atop.coeka r and cf, tbe lii|iud 
ia run Aram the charging bnek or rMorroir. 
Itoring tbe operathm, tbe upper cock c ia kept partially open, to tvpbce tbe fluid aa 
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ft «t«pomct} biM tke midrr cock la ihut. Tk* flaiM from tlie fiio-iJatB ptajo 
found the krttW ia th* fptet «, uul Ike nuokt ncapt* dowownnb throask tke line ( 
into Ike ckiaoejr. Tbe lover rylmdrical pert p ranaiiia thoe comperetirel/ cool, 
and eallcetf tbe crjetediae or other eolld matter, .ifter wme time, the emler 
eock e'. npoa tlw wpply^pc, la to be opened to admit •oom the oold liqaor into 
the celindrieal aaek. That eork being again abnt. the mdiaMBl aettlcd, and tfaa 
Urge alut>.cock (a boriaontal aide ralea voald be ptv&rahtr) A opened, the crjratala 
areanffrrtdm deaeend into the aal;{aeem fceelerri after vkieh the atop^eork k ie ihnt 
and the opefatieo ia eontinned. A conatractina npon tbk prinei^ U veil adapted 
for iMinc drriag coppcfi. ia vbicb the aedimml ebonld not be duinrbed,or expoMd 
to tU action of the Itv. The fore-pUee ihonld be boilt aa for tbe brrvin|t copper.^ 

Fif. ’at repmeoti an obking renporatiiig pan, In vbich the danie, after beating 
Blaag ita bottam, Cimia 
no at iti ftmher end. 
plaje bnek along ha 
anribee.and paateaoff 
into the ebimnef. a 
ia a rectangola retnaak 
from 10 to IS foet 
luBg,4 to • Aiet broad, 
nod I or 1^ Ikct deep. 

Tbe tra bricka npon 
which the pan reata, aiv au arranged aa to dUtrihnle the flame eqoallp along in bottom. 

Lrhlrafram in I7S4 (dawihe «fc t»uaie)ob«frTedaome mnafkaWo CtcU eennaeted 
vilh evaporation, whi^ hare aiaoe reedved aanw atriking Uloitration (bom tha 
expernnetni of Sl BonlignT'. 

Wbea water ia thrown on a pUlt heated eon^erablp above the boUiag point of 
water, the liquid aaaamca n apbenidal Conn, and thia condition baa bence received tbe 
name of tho “ tpberoidal atate." Tbia water roila about like loeheil erjttal wiibool 
aaj aigns of ebnUitiun. and h ia dianpnted bat vrrp alowijr. Tbe expUnioion amsUp 
given W aa followa i—^ Tbe canae of Iba pbrnotiuau appeara to be ibia, water eabihiu 
an atinetioa (far the aurflue of alnxwl aU aoi'ida, and weta them t fluid mereiirp eshibiU 
the oppeahe property, or rrpuUMO Ibr moat larfocea. Tbe attraction of water far 
auribM bringt h into ibt cloacat contact with Uum, and greatly promotea tbe com- 
monication of heat by a banted etaael to the water ooauined in it. Uut beat appeara 
to develope a repnliive power in bodien, and it U probable that, above a ptcnliar tern- 
peniue. tlm bcaiod metal no longer p o a aea a ra ihia altraclion for water. Tbe vain 
not being ntnacted to tbe enrfbee of tbe hot metal, and induced to apread oeer U, la 
not rapidly heued, and tberefoee boila off aiowlr."— GnAmm, 

Tbe aaptanatlon given by tbia eaeellent autbority on alt matteri coniwelnl with 
phyiico.<bemical acience baa been arlected aa repreaenting fbiriy tbe prerailing 
tIow. It b not. however, qolta mtklbcfofy. The water U laid to be at a aennidn 
diatance from tbe bat plate, and a Uyer of aqaeona yapoor of very high trwperatnre 
b known to aarroond the water, and yal tha iphemidal walar doee n<x nequnw tbe 
boiling tempentorm n«w b evtdonce of aame peealbr, and ai yet imrxplaiiied 
oondiiiaa. bvlon|nag. eitbrr to heal at a certain kfaul or degree, or to tbe moUculea of 
the body aader italaflnence. 

Bomigny ebaerrmi that water may pam into tbe ipheroidal atate at any trmprratnro 
above 3441° P.. and remain in that lUle until the lemperatnre folb to SS8° K., when 
cvaporatian rapidJy enaaea. Ether and alcohol paaa hrto the apl^roidal mate at 14S9 F. 
and 378® P. A thermometer being plnagcd m I'lqaide whiW ia tbe ipheroidal auic, 
iadicalcd the following tempentnrci;— 

Water.»W7*F. 

Ahaotnic akobol UT'fl 

• Ether.- »»* 

IlydneUnrie elber ...... 8<rt 

Bnlpbnruat acid . 


AH ibreo being aowM degreea belav the bolllug lemperaturo ®^tbw fiidda 

Bootigny MO abown that Ibo vapoar efcapuig fr«n water in tba,Bpb*roiilal atate, 
aiibungh tt hae a very derated temperature, dace not pomcea tbe ae^ ebot^ty «ff 
atcam i h dori not exert an cxpHnilva power. Bat if the veaael Bnm wbicb tbe 
vapoar b fbrnung b allowd to cool, to a certain point, a degree of ebeticity equal la 
the elevated t reip er nl nfw of the vapoar b mnidenly exerted. Tbi^b auppoaed by 
lloutigny to rxplala many iteam boiler axpUaimiB. 

Wbeoever ev a poration taken place, b iboold be ramembered, it prodacee cold 
— ili«« aa it loveta tlae lemperalnre of the body from which the avapantioB b taking 

■ s 
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v\Kt. UJj*. by >1* fvtmiao ot rtbft la rteao, froM ttunmy. Xliitarifl^ loll. 
lUAcd emrbooie •cid by «h« inteoM coW |«rodi»e»d by iti mm r»s|K«t^ TOoii|r^ 
froso »»t*r in ■ nd bot ^ lb* eirmponuian of •alpbmrooi ociil from lb* b«al«l 

»«»«! In wbleh tbr watrr b In Ibe •pbcn>UUl»t»t». ... • . » 

Farther rmurhi tm tbeu poioU will be (bond under the heidi rerpeetirely of 
CoAt, Steam Botuiu. VArotnu , . • .v 

EXOSMOSE ind ESDOSMOSE. Ai Mme m«nafiKtnniig j ir(iwM > i A laToIre Ibe 
phenonirna rxnmMd by there two word*, it rppeun necMnry hrlfily to euplEin them. 

When two liqnidi »r* •epamled by ■ poroo* »lw*t of aninul mcni^e. niifi***d 
carthenwur, ptirou* itnoe, or d»y, Omob Uquid* pudamlly diffnie tbeniehti^: erf 
mppoting **U md wnter to be oa one nde of tbs dirwioo. and w^r Miy <m tbw 
othrr, the Mdine *ol«tln«i p«wei la one diwctioii, while the water, thoogfa wilb lea* 
Inteu’ty, posue* In another. , , 

Inilead of the two word* hitrodaecd by Dntroehrt. Profc**or Graham prop)*** tb* 

n*e of the aiogie term 0*ino*e ((Vom impolaion). 

It wa« *nppo*ei] that there wa», at the Mune lime, an im pnl»itr»finer arting nmm wtllnmt 
and another »cting from within | that there wa» tmleed a cwrrmt/ow>tap <». and BHHher 
o»t It hcmrvr ■pfieftn to be proved ibil the tumot betv»cp woterandtfime 
coiuifti not ia the metnge of tvio ItqDirl cturenUr bcrt In the nuifo of portiewf 
of tb€ uU in OM dinctkxi, and at parr water ia tha oOm. ProfewNW Ormlirnn bw 
obtrrreda that eootfaoo tab diffnart into water, through a thio tuembratM of oa -bUdd i^ 
de^red of Itf ootef naacaUr coating, at the tame rata aa whew no mrmbf^ ia 
btniK^ Thh forre pUre an Importattl part in tbo ftmoUona of life, and it will ba 
Ibttod to explain phenoniena aaencialed with Pyeing. Taaniog, Ac. 

EXOGENOUS. A botanical lami, eignifylng growing by addition to tba outer pana 


W iwe HCin. 

Tlie item tmrie* in etmetnre in fonr principal w«y*. It i* either finmed by wmer*- 
■irw nddition* to the ootalde of the wood, when it i* enllrd rjwjpKwi. or by •nc^iro 
ndditumiln it* centre, when it i* ealiiei ei w A w rnwM. or by the unlua of the bn**eof Wre^ 
■nd the eslenaion of the poiM of the eat*, which ia enlled aernarma*, o» by •imple 
ekwgnino or dilatatioo where no Uerr* or badi eai*t, e* among 7»o/l*pr«*.—i»ei«»f. 

EXPANSION (Eng. end Fr.i AeofiAaenp. Oenn.) i* the inctenae of bolli ea- 
perienced by ail bodie* when bented, anle** a change in molecular urrungemcat lahin 
place, a* in the' cnee of clay* in the potter'a kiln. 

Table L exhibU* the lineer expaium rf *e»ernl eolidi by xn increaae of tempereture 
fitun Sl° to llt° Fahr.) Tahla IL exhiut* the expnnaioa in bulb of ceruin Uqnida. 


TABLE L — LiDtar Dlalatim a/ SoUtU if flmt. 


Dimmakio* which • her lake* at IIIP whole length at lit® ia I'OOtKXMb 


a-m*-. 

Antbortljr. 

DiiMUdon 

N 

DaeUMli. 

DdMMton* 

le V.l^ 
FnrttM. 

GlaM tidw • 




SmanlcMi 


I'OOMSSsa 






UOT - - 

• 

14)0077818 


dok. 



• 

Dtioe*t mcMt 

• 

1 <00063800 

TlSt 

doh 




Duicmc and Petit 

• 

1-00086130 

Trti 

doh * 



• 

LanMMer and Loplan 

100081166 


Plate elam 



• 

do, doL. 


1-0008906DO 

tAi 

do. ciwwn xlaaa 


• 

da, do. 


1 00087.472 

rh% 

do. dob 



• 

do. do. 


1-00089700 

nlii 

dck dak 



• 

diA do. 


1-00091781 


do, rod 



• 

Roy - 

« 

1-00080787 


Deal 



• 

Roy. a* glaa* 

• 

— 

» 

Platina 



• 

Ito^ 

• 

1-00085658 


ddt 



• 

Dulong lod r*ut 

• 

1-00088430 

tAi 

do. 



• 

TrougbCon - 

- 

1-00099180 


do. and lUa* 



• 

BcrihcMid • 

m 

t-OOIlOOOO 


Palladiiun 



• 

WuUaaton • 

- 

l-ooiootroo 


Amimeoy . 




Senootufi • 

• 

100108800 


Caat-tVDB pmni 



• 

Roy - 

• 

1-00110940 


CaM.irna > 



* 

Limjttkr.by Dr. Tonne 

I-OOIIIIII 


Stnd • 



• 

Tiooghton • 

• 

i-ooiiRino 








1-00111470 


Blhtend Mad 



• 

rtiU. Tran*, im, 428 

1-00119800 


doh 



- 

SfTwmUA • 

• 

1-00118000 
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Wbtmam 

In 

TkeiwA 

PlUtitJMI 
hi Tttlgmr 
fnaimL 

Site! Dot Umponrit . • - 

(to. i*. • - - 

io. tanpciwl jwUow 
tlob * * 

do. <ia. doatabiflMirkal 

StAl - - - - 

Hud •tool - - - - 

Ajuwdod •*••1 • - • 

Tcnpmd «tsd . . - 

Iran - • - • 

dn. - • - • 

Soft non, feiKnl . . • 

Itound iran, win drawn 

Iron wira . - - - 

Iron • . - - 

UUraadi . . • • 

AaaraUd gold . • - 

Gold - - . - 

do. procurrd by puting - - 

do Pub itMidtfd, uuoiwkM • 
do. da onmnUd 

Copiwr 

do. - • * * 

da - . - • 

da - * • ■ 

da • - * ■ 

Braw - • • 

da - • ■ * 

da ■ • - - 

Brara aenla luppi—d from Uanbuig 
t’«t brara * * * 7 

Eagliab pUto-braii, to rod - * 

do. da in a troagb fimn 

BrsM wire. - • - 

Bm . • • » 

Copper 8i tin t - 

Silrer . - - • 

da • • * * 

da • • ■ ■ 

da ofenpd - - - 

da Peril elandard 

SUrar . • - * 

Braee Id, tin 1 

Spfrnhiin metal - - • 

sjwbrr eoldrr j braee *, line 1 
BJelarce tin , • • 

Tin ftotn Falmooth • 

Fine pewter . . - 

Gtaio tin • • • • 

Tin * -. * * 

Soft lolderi lead 2. tia I • 

Zine 1, tia 1, a little hannnerad 

Lead . - • • 

da - 

Zinc * * * * 

Zina, heminerad out | hndi per foot - 
Olcra. from 38“ to 813“ 
da 6o«SIS<tto«9*“ • 

da from 393“ to .W3“ - 

taroieicraad I, apiece 
da da 

da da 

da da 

da da 

Troughba • 

Smceloo • 

Mueebenbrock 

da * 

Borda 

Snuatoa • • 

Ijeraieiar and Laplace 
da da 

Troughton - 
Uulong end Petit 
Sroeaton 
lUuecbenbroak 
lUlkot. by coniperieoti 
Laeoiaiar and l.eplece 
da da 

da da 

Mueebenfarnek 

LaTouiar and Laplace 
da da 

Trougbton - 

Dulong and Petit 

Doeda • • 

Laroidcr and Laplace 
da da 

Roy • • - 

SoMeton • 

Roy* 

da - • * 

Trooghloo - 

Sowetoo ■ * 

Muechrabroeka 
Smeeton - * 

Herbert • • 

tllUeoc, by oomparieca 
Moacbenbraek 

Larolaier and Laplace 
da da 

Troughloo • 

Bmeatua • 

da • • 

da - * 

Laroiaier and Laplace 
da da 

Sotcaiao - • 

da • • 

Muicbcabroek * 

Snwatoa 

da • * 

Laroiaier and Laplace 
Smeeloo 

da * * 

da • . • 

Dulong and ^6t 
da da 

da da 

1 ooimrfs 

I-OOIOTSM 

looiaosoo 

lOOISMOO 

1-00133930 

1-00113980 

1 -00183300 

ItXIlSlOCO 

1-00137000 

ItXlliMOO 

1-00193100 

1O0I81KN5 

IO0I9S504 

1-00144010 

I-OOIU9Q9 

100199800 

1-00140)00 

1-00150000 

1-00146606 

1-00155155 

I-OOI5IMI 

10019100 

1-00178844 

1-OOI71S9S 

I-00I9I89O 

1-00171931 

1-00178300 

l-OOl 86671 

100188971 

1-00185540 

1 -00187500 
1-001*9880 
1-001*9490 
1-OOIOIMO 
1-00199000 
1O08I6DCO 
1-00191700 
1-00199000 
1-0031000 
1-00919000 
I'OOII»!»T4 
I-O0I90M8 
1-0090836 
1-00100800 
1-00193800 
1-00805800 

1 00193765 
100817896 
1-00988800 
100)148300 
1-00384000 
1-00950800 
100969300 
100884856 

i-ooveroo 

i'00n4aoo 

100901100 

r touoseiM 

1 I-CW»I897 

1 1 OUVIOl IJ 1 

t 

Jr 

1 

1' 

lb 

t 

i 

i!i 

t 


Thi !*» two mnwamwiiti bjrn ur Uwnoonwtrr. 

n a 
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TABLK IL — Ktpautim of etrtain Liquiitt if htag hattJ/nm 33^ it IIS’. 


Sshitt&CMs 

latboritT. 

-Kspansltfi 

hi 

OfChMlt. 

RbmivIiih I 

ta VufffM i 
Rrmwi ^ 

Mercury ..... 

r 

•B 

O 

awl Petit. 


O'OlMiooa 

1^ 

dok. in glaaa ... 

dta 

da 

• 

0-01343*00 

A 

Water ftom iu ataximuai lienaity 

Kirvan 

• 

• 

0-U43S9 


Mariatic acid (ap. gr. riST) 

Dnlloa 


a 

03W00 

A 

Nitric acid (ap. gr. 1 40) 

dOh 


• 

O’lino 

1 

Salpbiine acid (ap. gr. 1*83) 

da 

• 

• 

oodtio 

n 

Aieobal (to Ua bmitog poist)) 

da 

• 

• 

O-llOU 

1 

Walae ..... 

da 

• • 


004«0 

A 

Water, lataratad with cootmon all 



a 

IhlMUO 

A 

Solph uric ether (U> Ua boiling ptBBi 1? 

da 

• 

• 

0*0700 

Vi 

Fiaed oib ..... 

da 

m • 

a 

00900 

4t 

Oil of tsrpentina .... 

da 

• • 

• 

0 0700 

Vi 


If tlx dciilit 7 of valor at 39° be called l-OOCOO, 

at 111^ it bccnmni .... 0-9S4B, 

and ita Tolame liai Increaied to • . I'lMl.'M { 

at rr° k beeomn ..... <m73S«7, 

and ha Tolmne baa iocrraacd to ontj - tlXiSAd, 


vbicli. tboofh OM (bnrtb of tbc vbole rangv of tenipcratara, h only A of tbe total 
aapantioit. Water at 90° F. haa a apeclfle pvtiqr of . O^sislb, 
and haa htcnaacd in Tolnnic firon 39° to liXNlUil, 
vbieb U oal; about of tba total axpanaioB to Siso, vttli ,1| of tba total langa of 
tempe ratur e. 

All ftaac^cxpaod Ibe aama qnantitr tbr name htervaae of tnnpcratun*, vlurh 
from 30° to 113° Fabr. —or 100 Toluntca bccone 1*373. For each degree at 
Fahr. the expanaioB U ^ 

Wbes drjr air b aatatnied vitb tnobtnn, Ita bolk Inercaaea. and ita apaciAc grarity 
dltninbbrt, becaaaa a<tiieoaa eaponr u tana danae than air, at Uba Icmpentarca. 

Tbe Mioving Table giaea the multipllera to be employed tar eonTertiag atm aolntna 
of aooiat gaa at tbc arrnal tcBpcratona. into a totuinc of dry gaa. 


Tifigntiota 

MuUI|iUrr. 

* Twr«Tiiap«b 


iv F. 

OiW70 

64® 

03733 

54 

0 3834 

<5 

0 3793 

35 

0*3838 

c« 

0*9780 

30 

0383S 

67 

03779 

37 

0*384« 

t» 

0377* 

59 

03833 

49 

03703 

3* 

03838 

70 

03738 

CO 

038*7 

71 

03731 

Cl 

033*0 

7S 

03743 

« ^ 

03913 

73 

03735 

ca 

03804 




laroiaiar and Laolacv arrlTed, after an eatraaiTc aeriea of nperimmta, at tbTlw 
baiportaat nwrlaaiotta fbOovhig: — 

tat AU Bolid bodica vhatofrr, being gradnaHy bcMed fWnn the trmpetMmv of 
mHliag M« to that of boUtog water, and then gradnally cooled (Vooi the lentpetvtnru 
«flnibagvalcrlotbatafa>eltnigice.vmbefoamdtolmTo ezartly tba aanic ifimn- 
aioai at the aaiae temperature during tbe nreecaa of beatieg aod ooo&ng; tbe gradual 
dirainatiou of balk in eooitiig cornapunding exactly wiib tbc cradiml Inmaaa of 
bulk la bcatiag. 

imt ntam and metalGe bodica gradually heated fmn tbe lenperatura of nching 
ice to tbal iKgUng vatcr. undergo <i*8M of cxpuniioo proporthnal to tboao of 
ntcfciny at the tLjm tcmperutitre i that la toaay, betuaca tbe limia iaat Mentioned, 
tba cnpaaaloa at tbe aarfid eecnapondiog tn tvn drgrtaa of tbe tbi rmiimati i. a twice 
tbe expaniioa wbieb coampooda to ana degree, tbe expastiira which oarTrapoodi to 






















EXTRACTS. 
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thre# d«sTM« (t Ibwe tnoet ibe eipaniion vbirk eorrojiood* <o om ik^m, taJ m 
nai tlu onaDlifT of «rxli<ui»km betn* mnllilrtled to lb* am* propofUM u ^ nMtor 
at derm tbniaftli which the thermmoeter ha ri*n to amltitibed. 8f« IU*T. 
l^itrdatr* Cfrltftdia. . .j 

EiprruneottV Freacl. Forbee, Powell, Trerd^ Md Tyndd h»« a teo^cy 
to wOTe that beat oecaatoM a trpaliiMi bnweea the nmiclea at nailer at mall dia- 
lueea. If a beatad poker to laid ebuittoicly «o a block rf lead at ibeordiaary teaipe- 
ralaroi. h wUl nnuaence to ribrate, ftnt •iowljr, and wiH inorean with «ich rapabiy 
aa to prodocc a ™«dcal aole. which eoattoaea for aaau thne, aanally ehaaraf B» aa 
octaj^ at the tirmiaatton. Tbeae rraullf would appear to prora a uorrmeal aamegit 
tbr pnrtielae eoaalitattoit the bar. , . - i.- 

maarhabi* eaaaipica of eapantoon are fomiihcd by tha mnucoee of amiiauie 
•o tha Urituuua Tabolar Rridr-. ,, , l 

Tha moat toteteatiaff effect la that prodooed bv tha ana ahiaiag oo ooe tide of the 
tube, or oa the top, while the oppoaile aide and botlota remaia abaded and ocanpaia- 
lirely cool) the healed porttooa of tha tulw ripai^ and thaicby waip or bend the tote 
towirdi the heated aide, the muiioo being aometimet aa much aa *J iiicbaa Tcrtically 

and ai tochat laterally. .... __ 

While the tubet wera a up port a d oo tha tomporary pirra im the braeh, tbm taotioM 

were raiily ohaemad. An arm carrytog a peaefl wai Heed on the aooth of 
Uhe. at the cratiT. and a board waa flied oo a poat lodrpmdeal of the tube, and at r^M 
aacIrttohitlMpcanlwaaprranadagatoal the board hr a aprint ^ tin riw airf Wl. 
aad tha lateral uMtiona of the tube, were canae<|aanily plaecd ou the board. In Ihu 
• Terr interesting diagrutn was takra daily. The ln»rat part of each figure to ™ 
potot. or imnnal poahioa of the tahe, to which the peocO aluaya accontriy 
rrtnrtM during the night. Aa aooo aa the atm riaee to the moratog It aurta lorarda 
the right haod. rtoiag obliqnely, the top and one aide of thr tube being wann^ a^ 
tho bottom and oppoaile aide rumaintag unaffected. Ilcoettoaei ihim till one o’clnc^ 
when the aan, baring cenaed to ahtoe on the aonlhem aide, brgma to warm tho 
northern aide, the top atill retatotog Ita high temperatorr, the tube that acqidrea a 
aearly barimotal imitian towarda the left hand, the alight deaceot to the line Indic^ag 

theduatoiahedeffectaoftheaimontbetopiaUgiadBatfjralnkt. Thegi«it*itdr(lec- 

thm In the left haod la not attained anlil lanaet. after wbieh the tube rapidly dracea* 
to a BBtftirmly enrred liae to Ha rraling point. In the tununer time this !><»■» ■ hanl^ 
ausined bribre tbs riling atm ctnnprU u to commence ita journey aarw, \t ^ IM 
ann ia IVoqoenlly obacared by pamlng elooda, rtry cariooa diagrama are obttimA 
Doritig the nbaeace of the aoa the labe begina to cool rapl^, and to return to lU 
normal poaitioa, crery passing cloud to ihoa braotifnlly recorded. _ 

The middle of the emtre arch of Southwark Iron Rrldge riaea nee Iwb m the 
bright of anmmrr. WTwn great leogtha of iron pipe are laid down for the eimety 
once of ateam or hut water, riiding Jotou ira aeCcatal^ to pnerul deacrnetkat either 

of the apparatua or nfibe boilding in which It ia placed. , . . 

TM practical applicalioat made of tha eupanaion aad coatractioa of mrtala by heal 
are many. Tha tuv of a wbael to pal no hot. aad by ha eoatraetion oo cmtnL 
firmly htoda the other pans of the wheel together i boiler platra are nerted with 
lud-bot rirrla i cullan of metal are drieen tm while hot, and the like. 

Midlaid draw togmher the walla of a boilding that had bolged, by lerewing np 
ban of iroB tight w the walla white they were hot. and a aimilar procoa was adopted 
to the ratbedral of Armagh. . . 

Play fcir and Joule (CkcnMiw/ Snetet/a ifeawtea) hare made a ealnabte aeries tt re- 
Beafchra ou that expaaainn of bodira by beat, priacipally aalta | them hare aol htiw- 
erer any aoBcient prseticnl bearing to occupy our spuue. 

EXPRE.S.SF.D OILS, flee Ou* . ^ . _, 

EXTRACTS. (Artwila. Fri Kxinutn, Cerro.) The older upotoeeariea uM 
thi**tcnn to dea'ignatc the product of the rraputalioa of any T^eUMeJuice or to- 
fuikm, ordeooettnat whether the Isllrr two wrramade with water, aleohsl, arrthrri 
wbruee arum tha diattoctioo of Bijoroua. aleohaiic, and rlbarona r atrae ta. ^ . 

Fooreroy made many racarchca npoo iheae prrporalimia. « lappow d tbat thry 
had all a cqpuaoa hasii, which he eallad the estruttir* pri^plc Bat Cher real and 
other cbemiata hare since proeed that Ihia pretemlsd paiaeiple la a betrrngriMem SM 
uery eariahle eomponad. By tha term axtrwrf therefcre to am ta*^ merely m 
whole of thr udoblr mstlrre obouned fhna eegetablm, rrdueed M careful rrmpuraM^ 
to eilbera pamy nr aoUA coaatotmee. The watery eulraela. whiA are those moat 
manly nude, are aa Tarioui as thr ergetabiea which ytild ihem^i^aome eeataining 
ebirfiy aogar or gam la great ebnadBarr. and are thefrftww inaoemt t r ine rt; whtle 
Mhm conlato rrry energetie tminugiuiiinoa. Theeiiadm td the reapoeu tiag 1^ la 
the capital point to the preparatum of rulncta Thry tbnuld be always prrpoM it 
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pQMiblc. frma iIm ]■«« of tbo frah plait, by mb^rctiog it* loova or otbrr Miecalrat 

C it. latbaattiaaaf opoverfid irrrw.nr bjrdnulie preai out tW rrsporaltoD *iin«ld 
rffi cinl by lb* warmth of a watrr hath, beatrd aot bayond lOO- or 190 F, Siram 
brat ia now appliol Bdrantap«aa>ljr in foni* rate*, wbrn it it aot likely to drrom. 
p«M any of tlw priaeiplea of the plant Dot by (hr the beat pracmt far nuking 
ettraett in ia raoao, apoo the principlca cxplaiard ia lb* article EraroBanoa. it ia 
Btoeb aatier to It up a proper apparaiua of tbit kiwi, than bum praelieal tarn hnagiBe. 
The raeaaa may eitbrr be atm tbroogb the agency of atraai, at then poiolod out. 
or by nuaiia of aa air-paaip. t>ii» pow^ul airMmmp nay farm awl nmalaiB a irood 
eaeoam under >eirefai leceirera, placed upon the Oa graniul llanra of to many hatint, 
each proeidcd whb a aii>p.eack M ha aide for exhiuutioa. Tbe air-lcaa bstia eoo- 
taiaing tbe Jaiee bring art on the atudf of a wabir>boib. and expoaed to a proper ten- 
pmtare. will fumitb ia a abort Uaw a large qoantity of laadirinal extract poaaeaaing 
tbe p ro pert b a of the plant snimpsiTnl. 

For exceedingly drlicaia porptaea, tbe coocentmlion way ha parformed la the cold, 
by plariae anoerra ftUed with tba expreaaed juica oeer a baaia eoBtaming aalpbanc 
aeui, patimg a gtau reoeire r over them, and exhaaatiag ila air. 

Tbe uM of the ah^punip for evaporating aaoh ebrmieal tabataneta aa ara readily 
tajorvd heat baa been wry oumaHa ainee Prufetaor Lnlie't diaeovery of ihie 
eOcacy of tba eomhiaod kaflnence of rarefied air and an abaorbing taifaoe of mpharie 
acid ia erapont t iny water at law tamperalarea. It baa been tappoaed that the t irtuea 
of narcotic pUnti u particular wight be better obtained and praaerved by eraporalioa 
ia vaeao tbaa Mberwiae. m tbe decoatpoaiag agraey nf heal and atmoapberio oxygen 
wnoM be thereby exelwled. There ia an donal tba exuacta Ihna niwie (him the 
expreued Jaieca of fiteah ragetxblea poaacaa far aome lime a leaat tbe green atpect 
awl odour of tbe pUnU ia far grvxlrr perfection (ban tboac aanally anule lo the air, 
with the aid of artificial beat Ur. Mearer, la tba Artktr, 4tr niarmacit (br April, 
1*49, baa cndcBTOorMl to abow ilwi tbe cnioar and odtiar ate of no aae in determining 
tbe ealae of extracla of auootica, thu the albamea left ooebanged in tbe aatracta 
made tat vacon, letub to caaae tbeir apootanatnu dceompo a itioa. aad tba tbe rtiracta 
Boula with tbe aid af aieobol, w ia tbe practicu in Germany, are more efacaeunia a 
ftrai, and nneb leaa apt to be iqjarrd by kaepiug. M. Bal^laa baa, ia lha auna 
number «f tbr .drefav., detailed experiroentt to prora tluU the Joicea of rerrot pUoU 
mixad with alcol^ to tbe boioau|>wbic Gwbum, are very tiabte to apontauenua 
dreampn^ioB. To the abova axprewd juice, the Germaai add the aleobotM linctaie 
of tbe reaidoay vegetable nutter, aad rvaporating both togetbar, ptepaie aery powerful 
extracla. 


F. 


FACETTING. Tbe proeem of ealiiag facet npoa ornamental articlaa iberl 
jewellery, aoeb aa headi, atudi, bottoaa,—the araameula on the hilla of drett-tarordt 
and aimtiar objacta. are genund on korUootal bipa whb fint amery. Faccu oa gold 
and aiifer ara cut aad wiliabed on reaniving wfaecli, after the aaaie general method 
aa that poiaaed by tbe lapadary for cutting fxcna uo aCnnea. 

FAt'TOKY. In tbe aauae in wkieb tbit terra ia introdaoed here, it it eoatractad 
ftmm maaafactnry I meuniag tba place where workmen ate employ^ in fabricating 
gnoda. To deiertba all Ike aarioaa Ikotanea, woold be to detent ail Um differont 
maoufaetarra. or. a leBat. tbe arraagaHiiu of the aurbiaea by wbicb the raw auterial 
ia eonaertid into wi rk etable gonda Tbete h hot ana kind of factory wbicb will ba 
dearribed m Ibia plaee. Tbe arrangeroenta of a cotton (aetory (birly rrnraaeoi all tbe 
arraaMaeoti far other braarbrn nf textile raanufaeturea, and here tba ia qieclaily 
deaenhed. Under Rilb, Wimh.. far., will be faund partimlara of the macbiuca uii^aad 
tbeir georral urangniienla in tbcac fiictorlea rcapeclrrcly. 

Ftrranr, CoTri>.a (Gratral Cornttm-iiim rfy TbMw in no textile niliataieo 
whole llxniMi nra to aoaeeptible of bring ipnn iato fine tbmdi of auifarm twite 
ttrmglh. and diaauter, aa cotton wpoL It deriwa tbii property from tbu^moMbiietah 
Iraaeity, flexibility, claiilicily. peruliur Iragtb, xnd apiral fona of t^ filxmeaw i bencr, 
when n firw af tbM are pwUed Ihua a baap with the fingera aad tbamU they lay bold 
of aad draw tmt auay oiben. Wan Ibay much loagar tbay roold not be to ivndily 
anamnaed into a fine ihm<l.aod wriw they raneh abuner tbe tbnad would bedefielMa 
in cobeaum. E{/n the dUfanracen in tbe Iragtbi id the eottoe tuple are of advanuge 
in adapting them to dilfarvnt atylat of tphranig and difiiwni teiturea of cloth. 

If we uke a raft of cotton wool la the left hand, aad uuiag Uu pndeetiag fibrva 
with tbe right, aiowly draw them oat, wa aball pereciw with wbal r ruertVhU farility 
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th.^ tHiniMt «rh other, end rettin Ui«r mmiul 
n^JST^mrru^ ipj..imlkl llii«,»o«. to inW 

cooiidmble •looMtkm. Tbi* d«noo«*f»H<»a td the dnetilrty. •» to ■peak, of 
^■1 (Otorcd* Bpuo the cordwl <!««« »» "kieh the HJonont* 

n«;:?„^nZ»Ttor ta hi. «- tb. tior rih^ 1- bom* ^ 

to « modt^ trailth, nu; M tlw «wne time rrcetT. » gentJ* tw»it to pnrKrre Hi to- 

bctioB till it become. ■ flue thread. . • i w, 

Heaue «« mar Jiiu*i»* the Wep. to b* Uken or the B»eh.Birai procrijM to be 
p«re!;^iroSSit?!S?^f. ft-init the aeoi o( the pbm* -tli fore^ 

MlMBeM of a iiabln^ a hraTWr natnrr, Ow mk Uitog « t*' airoiffa tW AUaweat* m 
Ubm m paralW a» pu^iWa, Ihrn lo rxiaod them into regular tihanda. to cUmptr ihM 
^l^miur ro w S rir a drufthm, doobJia*. qtadrapUaK. or errt octuplmf them 
meutwhU^ to .. to *i»e them pcfAiei mioalit)' of .im. eoo.«teim o^ te.mi^ .od U 
^ mate time to eomtdete the pandleiiiui of the «lir*. by aodamc tto nmand coow 
loiMfu ther pomee. to the pod. Wheo the riictUiii^r eateomoo bo. bc»« Um. 
io the aoeoem r«iiiir»d b/lhi .piooer, or to thm compmible r^ the 
^ctt' atwoiatiooi ahich unWM^ 

ovSimlarr. m to the tobe roTin* ttumhitw. or petmuKot. m to tbe boWin »^fly 
IVame Fimditr, th. now preatly .it.nii»t«d loft thread, called a^ 
om^ twtoled into «iri£dTOtton j-aro. riiber by cootmuon. m^finlte 
^d»^ mid twiiaiB*. a. m the thnwtle, or by mecemire .Ijjrtche. and totaloa. oT 
d^iMuWnbia Icaatlu at a liBie« at ia tba oiale. 

Mechanical .ji^to* cooalm. to the miltable excciitioB of the m d^ cat pro<;^ 
br a .eriei of ddfcrent marhioea Ailcr the canliBK operatioB. tome «w mad* to act 
(i^akaoeaiMly apoa a mnltiledeof ribandaand ipoo#y eotd.or 

of mechanical hmida and fintpra. Howerrr mmide and naWai the atare dr.«i^ 
ensrm of maniriheture may appear to be, innnreofaide dificultle. Mood fur agm in the 
war of hi meompUAmenii and lo (brmidable were they ai to n mder tbrtr enlire 
^ cotttm fcctorlc. of F4.,Uod 00. of the gretoeM and moU 

hononrable acbleremcnU of himran genial. . 

The rariou. ooerationa may be tbna clamtaed for dne iptontog , 

I The mixiwand optmlng np or loomning the llacki of ctoton^1,aa imported to 
the « oJi. the emtrmr and hoarier totpont-a m weU a. th.*. 

or itwiej, and 

prvpnrv the material to the form of a oonlmnooe lap or ib««t for the next opera 

**T'TTioeiinfieo, which ii uitroded to diicntangieerery toft or kaeit,to 
re^niag im^ty which might kmr« 

preiatmtean^tof tlmdhrratoparilljlhDe^by lajtng theoottoofirM tn a fleecy 

^e'toilSto f»l of the romplele 

grcnUy’mtrnmMdTwito^ n*"" '* foilioi*""*^ •" prmerre the unif.irm 

Jwtniiap come next t the fljiw operatioo hatog rffected by 
the floe bo^ and fly flrame, the latter by the etntebar male. 

7 The mieeme oneratioo flnliliea the extoniioo and twin of tiu at^ *« done 
eitL^atTtSZT^r hr the ttonaUe. m to t 

Atrmer the yam it profreaaircly drawn. Iwiated, and woand nf^ the hobbmi to t^ 
Imter. h fat iawB otoMd iwiated in lengtha of from M 10 «< tocbca, which are then 

woond aU at once npon the aptodl^ iea of toe ran*, to fit them 

*. The eieblb operation m tor r»i«^di*Mi^«id«»l^"“«y"™. to 

fflahih tkm ■(ackioffa or thr tioSliiii Offt tscA rnixinxcturBa 

op to. yam mto bondlrn for to. market.cooclodc. 

Yam. ntto for wmrto* into ctojto « 

brtog woand, are at one. warped, mid after bong Moed. or dimaed, am ready lor tna 

"T: To to. abor. -ay be a^ to. 

warp. I the lap. leg-achtor.foc tnediam coonm <d warpMay im. to e«a,ana umng 
tronghi for warpa of eoarmr mmou. 

11, The power toama. ea 

le Thf ri^o oi ff i or fnUlne and mrawTTng maehiw. _ 

IS. The prem for comptemiiHI the tomdto nf c»tob ^ ,h. 

Tktf iittfrf thefcetoryoogkltu bf “ rtfcrtnut lo iMr uxmiu 
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opwiUrt*, tb* cliMfom of pminooi, t1]« (brilhin of W uua ii rt for Um nvmitrriala, 
* j**“ *"**"‘y ’* • in«rkel for Uw nuonfltrtiirrd utkW An abiMMUal un^ 
^Uho«r. H wen u fM ud wittr for meobmical power, oowht lo iTbHtouw 
M leruko* m oetuiiK down a foctory. It dionU thenforr bitiUaceti, If VSll ia • 
po^l<» TflUpo, ^ a river or canat, bwt la a ahantioo ftvT^ 

nlllu “i** T*^i***°C*° "**** “ ®“r «lia ready diaclurm of aU 

cimnaatanerr happily rooipin ia (hadifiriirtii?*Aock- 
Onieafield, Bary, Blwlibora, foe., aad have naiaaatlr 
forrmred^ rapid meorioa of lha eottoa auumihcianw for which ibne plaeea an 

rwjuiailM for eottoa rplaoioK aad auim- 
“'r■“ 8 ««'*‘potl. Ui>ea.hin,aOTtaiaiii* the 
•txl tattle tpiadlai. aa^390 power kxnuL ^ 

. ^ ^*^*^*_ 0»to Fattirf .—The tain eoarina of a aiaia body whh tww 

*'**' ’*****1'^ appropriated toaton^woL.a ooaai. 
5f 'h« ya™ «» hohhiaa, and other aitaeelUiwDBe awenoMa. 

The b uildiB ghai ala flooci bea^ the attic Kory. TV Kranad-tdaB cawmnbwi^Ua 
plotrf ipa^ SM fori loo^ by MO braad. cxelueiTw of the boiler thede. 

« : «U». A 7M) of the priocipal baiJdiii|r. ia aeparaled from the 

j «Tvre ia the three lower etoria for aceotaaMidaiiaw 
*iA rina. froa. a raopof boil«, 

aieh^e“TE^^!^ r*^ '"JllaeplIrrT «e and for ttaprithiaff. wrnia*. 

fhT ikETf » that the Up maehiiw oceopiee 

^ lowctt of the three floi^ bemf thu moat Judieimmly pUetd on the nne level 

* ““ of oardaif enitian arraaftrd. near and parallel to the 
wfod^M rinwB at a a, la the iroand plaa IJI^ TaiX and, fat the »—d 
! ° ^»«tg friJnee, and two of bobUa and fly foatna, ia alternate Un«L 

», o. p, c. few the draeriag foainen, and a, a. ^ 
ThelatforamehiBriarecfoeeto 

A ”** aadnr the prrtwntkm room an oocapied with thtneile fraaieeL 

'"“J •‘-a- h. pain^S^::^ 
Whr^ two mar he tended by one penon. Then priacitadroo^ara 
.k a^ '“/• ■°i ^ tthU- Tha twomwrtheprJJamriU t^vu! 
the flIUi aadtiz^ floore from the RnHiBd.arc appropriated to ihemalehnah^hi^ 

^ir mod* of^rihatjoa U thown at o 04 ia the graand pUn. The hri e^ 
“ddK **" *“* ’'•**» ••tl' tta head-elnh pn^iag 

t« floorof the main halldinp, m well at the cnaneive ihed tboltin* behind 

whirthtiiarj; '* **“ the mode of pl.ei4 

-ou..th. w.rp 

(eeifm^^ an pUc«j i„ ,i, 

A, tM gnmu sptrtBMM lot iIm fUitai oMriiiML 
. *: the dietnhottoB of the eanUag eaeiaea. the amvinw abaft or aeie rnndn. 1 . . 

Urn drJ^VSaSr* * 

a s» tlw floe iwittfe or twbbtn tod fly fnmr% • 

Ik'w USSJIS “' ■" ein »• eu,.,. Ml 

STTiS u»i, 

hJfdiiir**^ Ih. floor, of thU flre-proof 
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*; *» ^ ^ *•** roCMiei ol k kind of Bila<4«rt halli 

■pinu ttw o«|a^ of the Tkrte hollow «hmn» are Jolord u top hr horUonlal 

pi|>«. which (U tmniiiui! in nchnt eonncclnl with the taction nsnedn tiii.wb€r»b* 
* ”“T‘.**** **!*•'*'*.* "£»‘«'.«'rrol«“« "P ih€ thant. traUlaln tba apaitme^aa^i!^ 
Trail tha ofoAmra dOaTia from the wiicr.clotcli. howcri^^IrN the wwk- 

peoplc may 1^. Tbr d(M towanU the one end of tha baililin( are deauned for tL 
men t towanU the other for the woinm. * c.*—n, ror uw 

I, u IT* t^ ^rcMca, of a horwr-thoe form, the interior tniee or thafi in the 

‘eadle or boiat. lo the poaterior part of the thaft a tiche or aroora 
^am. to ilide in. out of the way of the otceoding aad dttcSdtoJ 

iJ!” i*!’i ” *S!* roooerted lo the earner of each wba by a handaome 

mm baloatrade. They are joined by an Iron (fate. “ ^ »««iaoine 

f (i' loom^ h« only eo. mory.a, dm.n la am^oa 

i ■ «^n»»ta tha roodag, of wood-work. 

I. it »!»- « m* pute. or dm. wiU. .dg- (.. 

ooZ!^ tr!!."?i®® P™" »«*. and two of 50 bone-powrreach, 

ptu and aKtioo. In the erntrr, hatwem tba hearingii. b a Urge eoa-wbeel. dririna a 

Tn^^'ort^ UJSio^Vk a ^ both Bgnira. to which the «y-wh»elc belong 
» toOBtiifleral, and p<i.«ia«<. , Mrmgth e^nal to a drain of 
a thii »ocioo tt ffirn to the main nr Wprigbt abaft il hi tbn 

aMiioo, by two berel wbcek, Tiiihle at the tide and on the top of tha areal btork of 
di^^aW 5 too. weight TMj, which giee. a ddid b.2 fo S. JJSi!, 

rb (f !•'*“ “«*"» i» *40 ft par minnta. 

—, I? »TTnlutiiiot par minalei tha main npriaht abaft 58-84 

K bTft "■*" '•“«>>« P-r miarne, and len^f tL^r 

« ^‘!l2e'’b^^2!^» tha other hm «, fere, at dl. «,a 

"* “CTWtoea aa the otbar duninitbea in tha coorie of eMh pair of itrekci. the 

impnlaton to the amt naring and thaftiL 
miieh, being t^y made, highly politl^ and pisecd in amoo^ hniHw of bard hnm! 
reedt^ mod «l«my «»| WlThoot tboa. »lli«A^hieh m> & 

aad pmred to detrimental to the it^irate performanca td^licaia aplnniag 
“ "PP«*^ by four high prmar. borUoold migino^ 

-la*™ i»»ti.H.,r k »,. » 

MB lilfqunriinit vrvr looo indicmml bone-m^ the 
«.« bwn^pphed by 5 boiUr, emrying 7D Iha ptmotT^ i‘one-im*rr. di the 

prinriple of componndingor nnhinghigh m>d 

in Sr^n!^!;^* ««hm„y b eonrertd ftmn the enghm mm« by ahdiing 

To the boriinial rimUleattiMa frtan the npright ihaft anr detired rrlnriiL nr .T. 

*»°° "«? «* «»»« hyyialy proportioning .ramiHerrrf ^ 

hiT.«»-h.ir or eo^ third th« dimneie, nfihe oSwr ft fc»<ii™ml .^ft 

apecd. •dlgiTw h adonbJeor a triple 

-»iij‘'Thlsrm2rta 7 ^' fc""- 

whirh drire. fom Iooi^t "" P^T*. ««>* ot 
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Id tha wnnl and tUrd floor*, whm tlio tliraatle* m plaeod, tho ihaA 4 It moh in 
tile •eotion li> drirt ibr foUaving ibtAi: — 

Upoa dH nnin nprigbl ihaft J {/If. TSS), there trt in tach ot dvnt Morka two 
hontuntal btrrl whoeli. with their flirr* (hintin)| etch oth^ (ihown pl^lt over 44), 
by which aiw nored two laallrr rmical baTcrwhacii, on wboto nspoctier axe* art 
two parallel ahafti, ona o*er each other, ap, which truTcrae the whoia Icnptb of thw 
hailduiK, Thewe two *ha(U mate therefore with ci|iial Teloritiat, and ia opp<nit« 
ditrctKina. They reo ahwf the middle apaoe of each apartment i and whererrr they 
paw the reetanpolar line of two thnwtie tamn (aa ibow a at r in tlw Rranad ptaa) they 
are each proeuled with a poUey | while the atram imllcyi on the axta of two (aaii> 
guana tbrootlr* la ana Car are placed aa fiir apart ai the two diameter* ^ the mid Aaft> 
polleya An endleaa Mrep got* fimn tha ^Icy of the npperrauat horunnltd ahaft 
rowod^^ •team or driTing-poltey of one tamatk frame i then np otner the policy f, 
the aeenod or lower ehafl.pi neat op ortr the ateiim paOey of a aeeuod throailet and. 
laaUy, op to the palley of the lop ahaft, p. See pp in tha ihnotle floora of the ernaa 
aection. 

In the preparation room, three boriiaotal ahaft* are kd pretty cloae to the oeilfnn 
Urot^h the whole leneth of the boildiop. The middle one, A (are the plan, it*, 73.1). 
ia dnrrn immediately by brrel wheel* (han the main nprigbl ahaft 4 (Jig. 7W). The 
Iwoaideooea i. i, which ran nanr the window walla, are drirra hy two boriaontal abafta, 
which lead to tfaeac aid* ahafta The latter are mnantcd with polleya, io correapoadeneo 
with the Mim pollen of the tare linea of eordlng eopioea. a* aeen between the card* ia 
tot pltn. Tht l i dole toftA A, driTCi tot two Untt of bobltto aod At friwri, k* Ba ■ 
(tee erot* aeetionh and ahort ahafti t, i. Men in tha erou eection of ihi* floor, raortd 
fMOT t^ m iii d l a ahaft A. tornlop the patlowa flacd to tha ceiiinp, oaer the drawing 

andjaek &amei,gir* motion to tha latter two Hta of nmcbiiica. Sc* c n in the croaa 

aection. 


To dr^ the mole* in the apponaoel atocy, a horiaonial abaft A (aae loogitadinal and 
*t.» a aaet i n n a, oa well oi ipomid plan) rani ihroogfa tha middle tin* of the boildiug, 
•od troaiae* mo tion from oanl wheeie placed on tlw Tn«in oprighl ahaft, WL immediauly 
beocaU dm eeillag af the appeTmou itory. rrem that horreontal ahaft. A. at etery 
•**^“*1 iieader oprighl ahaft, t, poaiing throogh both (torie*, i* driren (»»* 

arcUM). Upoa UM*e npngbt faraach *h*fl* are polkyi ia each itory, one of whirb 
•arm ftir two mnlta, atandiag bach to hock ngaiBat each other. To the alagle molea 
at tlw eada of the noma, lb* mobona are girea hyadll alenderer upright ahafta, which 
atjurf nnan t^ bead atoefca, end drin them by wheeUwork, the aleti* (top bearing*) 
of the ahafta being flxed to bracket* io tke ccilmg. 

In the a^a horiioQ^ ahaft « m.nina lengthwiaa near the middle of the rooC and 
ia dnteo by wheaj.work ftom the upright ahaft. Thia ahaft, bl give* motion to tho 
Wirpiag mtU* and dreming 

Thia cotton mill baeiog been erected according In phai deriied and rxecotad by 
that eera eminent engineer, Mr. Fairbaira, of Mancheeter, may be joatiy reckoned a 
model of 6clory arehitrctara It i* aioanled with ISM power-loona rfwhieh each 
109 iwqnite ateam powtr eiptinlrnt to SS borae* to Impel them inelaaire of the preporo* 
thm and apiaoing uperation* competent to aunply the tooma with ram. 

Ten loo^ whh tha leuniaite dneaing, withonl aplnning, are rcmidired to be eqnl- 
rment la 1 hot** po*er m a ***am engiaa Steam power iqairaUnl to 1 bone will 


SOO mol* ipindlct, 

300 acif-acior tpoidlri, 

180 tbroatl* ■wUraaf the eommon conitrnction t in which »*«i»>. | ti. tha reqaiaite 
prrpatelm pr u eee a e* are iacluded. 

In Mr. M'Clnre'a mill there on in the thraitle-frnie 

.»7ja> iptadlee 

And ia tha male floora 34400 

Total yarn ipiadlei . 81,400 

To which add, power-hiom* 1380, productitg the prndnet of the apindW i» the 
of SOO400 yard* of tlodi ia aeery week of So honia, ^ 

Om of lar.nM eropact and beat regnlaled modern fiwtarlea. on the «—n , ^ 1. 
which of tte following eyitem of machine* j— 

3 drawiag-fivBc*, of 3 beadi toch. 
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____ iml At 

7 fine bobUa »nd flj aamm, No rtrrtck*r mul*. 

U •rir-Adar amln, of 8h«rp ond Boliem'i e ot uit ruct ioB, of 404 ipioinoo wch 

• 4^4S nuUo tpuidlM. * . 

10 throMla fnniM<^ of *ai tplndiet e«Ji =.a3«0 iiuodlM. 

7 iliiwliijr m«fliiiiB4. 

>36 powt^bwim. 

S oupoff miUa- 

aOO windiu Riiiiiika (or wiodlog to* «ir|i. w 

Tkf toTiaipilun 4 kaoki in the poond. oad »r* ipim into jmni J(a 3S on tho 

thioelle.«»»*U the nmle. . 

l>an<(»bbdi of lb* nrriog (oMoprewod) Iona J d»yi on the »elf.»cton, ond « d»j4 on 

*^Ve«)otdi«* to the ntinate of Perl nod WdUoaii, of Manchealor. M horw* po*e7 of 
s •inim mpw «« emdralent to 39# pooer-loom#, inelndiB* I* dw«»f 
the cloth bring a# ineW* »lde upon the overa^ #04 the ymm Tofying 
li’4 to 4n’«. the menn being S6't Ueie, tlw eolnniiig nirf prrpmttoo not 
included, the nllowunce of power will nppear to be htgL 

■aeigoe 10 loofoi, whh the nsjaintedreeang. to I boreej but the Inner «eeigB» no more 

IhM^ following enperimentnl rteultn enreftdly mode with in Impnwrd etrn* 
ifwonr. ^ ?brnrrneipl. of Mr. WeU-. yon.tn.etloo. .w. .re 
to Mr. Bennet. n engineer In M««h»UT. Hi. mod. 

nime.flnl ofnlLthe power exerted by the fbetory lUnni cogiiie when ell the i whlnei 
afibereriooi floor, were In neiluni then to detneh. or throw_o ot rf 
of nurbinM. ntd to who the Aloiloiitiao rtf fofco oow cmfrriMd. rmallT* wboo *li iW 
maehiM^em dieengnged, he dntennined the power n^niih. to more the wgme itMilf 
ms wcU as the mut iceariiMf^wb^i tnJ ihafti of tho foctory. ^ , 

lie (bond nt the fectory of J. A. Ifcneer. Eni|., In Mmcheeter, thni 900 enlleo i°°*n* 

(•Stem d«miil«) IS hx— «o » »•««• 

I _I. RirIrr’i fhetory. in Mencherter, he found thnt 1080 eptndlm in 3 eelf- 
ne^^Jmnir^JrM hSUg4l7 .piodhnfcr I 

in 11 erlf-wetoo took 8-83 hornet being 475 roiiHlIe. ^ bone power; Id*# eptndloi 

la 8 icif-artur* look > honen, being 540 .pindlee per hone. _ _ 

At Mencn Clnrhe and Hmu, la MxncbeMer, thnt US loomf in wen^g ftoi yi of 
rarione brendthi took 54 hone* powei; exclnnlr* of drening nncblnw , hdng 11 loom* 

*“ AiTa'. Bcnrer'*. on nnothrr oeennion. he fenndlhnl IMP . piii^ rf 
coaMractiaa, took II hone*, bring 57 P»r hone P"*” uldSth^ 

trial the power of tl hone. wi. reqnind Ibr the inme efcct, b«ng 54 Unafctth. 

STrf Meenm Bndlon m>d W«t. bring tried by the Indintor. 
nflbnled the fbUowbg mnlte in * Bwtory < — 

A #0 bone ba*t.*ng(aa (made »» fcrnilenm bi«> took 

1U bone* power to dnro the engine wUk the etaO. 14 5 

8l blowing marhlne*. with their 3 fiua . - 81^5 

10 drewing mnehinee - - - • * ' 

U (Clfnrlar male* of 300 cpindlr* each (7W rpiodim 
per hotie power) - • • ' ■ ^ 

6 Denlortb'. thtwlle frame*, containing 570 .pind^ fM 
In each), being 03 aplndUr* to I horae power • 

At BoUinroo. b n wormed mill, be tonrf tto loji 

took I bor2 power npoo thTO.tle*. N. a There I* no carding In lb. loog wool or 

WOrMril Mttttfcctttre for mcrilKML t.nmf mr^nr Af tIoahOB 

At B«*dfcrd.ta Torkahlrr.be toond that n 40 horae pww«r^-«r»^j^'^ 
and Wail *,dP0T* 5*8 calico loom., 6 <bea^^hl^(e^rie^t to ^ 

IMof the mid loomak and 1 mccbnnia’workibofk which look * Iwrmnpowir. Wer 

>" *««*- *P“‘*** ^ thmnaelT... to be mjnl.ahmt to 

-Wdririrc lb* card. t^oJr. abow l«0 time* per minuta. with a driring 
twtorofftom ISto IT inchealn dlametor. *00 

*^T?* •baft* of the drawing and the bobbin and fly ftrn^ reml-^ from 1*0 to WO 
tim a prr rolnnle, with pnll^ from li to 34 inebrt in dinmyr. 

■Pm ibafti of tbrwtla frames la general tarn *4 lb* ml* of from 3W to 840 timeipr 
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mlMtf. with drivm* paHry* IS hiclua la liuiafter, vhca they tr* (pinoinr ynni 
of from Xo. as to 4U. TTi* duft* of mnlm rrmlTt about 130 uiom dot uisme •ith 
paltry 1C indirala diameter. 

Tbr tbafti of powor loonu rerolra from 110 to 120 iitn.a per mlaatt. wUk tmlUra 
13 iocHu ia diemrtrr. ' '' 

fal dwmia* m i rhinra rrrolra 60 time* per miaale, whh pnikyi U ioche* 

Brfnrv qainiBg Ik* fnunlitia of ttie cotton mangfartBio we mar uate tk* foUawias 
ncu commnaicatrd abo by Mr, Beiuets— " 

A wapgroa-thaped boiler, wrll art, will rrapotale 12 coble tL of water whk 1 r^ of 
eo^ t oml a Mraai-bailcr whk wiading flan will eraporotc 17 cahw ft. whk tfae tarn* 
Wright of AmI I 7^ Iho. of cooli of Ik* fonaer boiler oro aquiraleat to I bon* power 
«a«rt*d fbr u boor, ntiraoiing ibm a haras can laise 33,000 lb*. I Ibot blsh in a 
BUBUla. 


Th* Arm 0 ^ mOl span Ik* fiiw-proof plan was erretml by Ik* Mcom. Strati, 
It IWptT, ia Ik* year 1727 1 that of klnuo. PhiUip* and Uo, al Uanehnter, ia ISOI • 
^1 of IL ItoaUawonk. Esq . of Gtaipow, in ISOt | and that of James Kmnwdy, *t 
*•?* ‘ **®“ many good laolorin bar* been boill fint-pcouf. 

Ilk* Mr. a 

Tko heating of tk* spartmraU of cotton iketorin is cflfKted by a da* distribotMo of 
•oaf'Iron pipco, of ^oboot 7 or 6 inebn diantslsr, wbiek an oianlly luspeoded a iittla 
way b^nr tko oeilingi, Uaren* tk* room* in ikeir wkole Isngtk. and sra filled with 
deam from boilen exterior to the boilding. It ka* been aacertained that one cuhie 
fcot of boiWr will beat ftilly mon than 2,000 eabio A of apace in a tattoo mill, aail 
nmmtain it at Ike lemperata** of aboot 75® Fobr. If wa nekoa 35 enbu) A ronlroU 

•*»« ta a wagfoo^baped steam boiler aa>qalTaJ«nt to I bon* p<iwrr, sneb a 
boiUr woold be capable of warming 5AOOO rafaio A of apsee t and tbrrrfiwe a 10 
bene staam boibrr wiU b* abU to hast 500,000 rabie ft of air ftom iba srerag* 
lempentnre, 5o°, of oar climate, ap to 7i®. or perhap* eren tO" Fabr. 

<**;» aacertained that ia a wrU-bolh cotton mill, one mperfieial foot at 
exterior lorOHie of caat-inm ateam pipt will warm 200 cable A of air. In comnum 
eaae^ toe healing ehnrebn and anhlio nnms, w* beiiar* that nna-balf of tb* aboro 
1 ^ foond odeqaals to prodne* a wflk’iantly genial lenperatar* 

1 ? « lamperatur* of tb* steam ia inppoaed to be tbe some with that 

« h»w.pre**ur* enginca, only a fiew degrees abor* 2I2“—tk* boiling point 

TT» pipe* anut b* ftwly atang. and left at liberty to expand and coatract nader 
the cha nge a of temperainm. baring one end at least ronnrclcd with a flexibi* pipe of 
copper or wronght Imn, of a swan-acck ahap*. Through this pipe th* water of 
coodmiaatioo la allowed to mn oA Tb* pip** abonld not b* laid in a horixoalal 
dtramtom km kar* a anlficient slops in dimharge the water. Th* pip** am cast from 
Iwf aa melt to tbrrr*d}OBrtBn tkkk ip Uw mmil Ip pnicticv the expaoikm of tiram 
plHs Of eaat.iroa mat be tahea at dbout oae-lcnth of an iach In a length of 10 (rot. 
when they are heated from a little abore the freeting to ihs bailing point of wntar. 
^ apperai^n of n boriaamal steam pipe ianpt to became hotter than ike bottom, 
or IPO w»{ffr M ■iloved lo Maputo ia h ( Um differcoov beiPcoccpskMuUljr to errat* u 
1® f* *— » pip* *0 fan long to b* bent np two inebes in tke mUdla. 

In nrrangii^ tk* Mena pipes peorition ongbl to be mods not only for tk* diaebarga 
ot In* wat«r of condnaMti n n, aaabor* Mated, bnt for the mady eacatw of ike air; otbrr- 

***1^ ^*^**^.* *..**1?" ^ “ “ »««• •xtmm* onfice, to pterent the re- 

from lU wmer of th. Mem. boiWr. £■ eoniwqnene. 
Ik nceidenu mar happen i for th* neat tim* 

? ***** ** “'“‘“"I *m“ tknm. tk* raguUrily of henting and ixpanskm is Im- 

explosion nay take plai!e.gnd 
TIT «» • wy comuderakkudiaanc*. arm waj. frnm^ pUc* 

orrap^ by tk* altMta expannnni and coodenationa. Tk* pipe* thonld thrre- 

STalllLjjr*’ 

wsm Iwalsd by iraa sforea, 

1 »*m* ibty bar* 
rMnmkaU, and 

iJ-kT” *• •‘5’ • *»«* to tltflMta* of goodi, M Taa beliiri**, 
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Tlie iiuJjtii of A cTjit»lj*fd ipecinun fitmi Uutl Proipcr. in. CocnwiD, pTO 

Copper - . iKM* : ; “« 

ga«r . - u»c«i 

InM - - Sulphur - - 

Ziae - traon 

Soccinuau from BaiUn «iul Firiberz h»T» bt« foojMl » OTtajn W nrach M from 
per MtiL of alUer. The toll«*iiijr analyiii hr il. rTF “TP" 

or FaUe^oin tbow the rartation la etaapotition <rf thii lalertaUii* loiBcral. — 


— 

MrlMlra 

AtttUPflMiy. 

c*waw- 

1. St. Marie AnxUliact, io Abaca 
t, Gendorf, Freibarg . - • 

a, Kapnik. Hungary . - - 

4. Itilienbnrg, bi Naaan • • • 

fo Mine Zid^ at CUnttbal 
& Mine Weniel, near Wolftiaob, 
Baden . • . - - 

r. Mine Kabncbt, near Ppeibnrg 

BraMct Araraie. 1 j 

Sfi-ai 

te-aa 

*37: 

*3-00 

ii4';a 

13-33 

11-17 

ron, Ziae, and 

13- 4« 

14- 3* 
a.'l-»4 
*5-*7 
*414 

94-4S 

*4-43 

SHeer. 

40-40 

34-43 

*7-44 

38-4* 

34-48 

S3-W 

U-81 


F KINTH ia the aatae of iha impow T*"* «o«»aa o««r Bna ^ laM la dw 

ilutilUtioo of whiAryt the former luinjt rallad and ^ Utter, • 

muah amra abttwUnt. the leaa* foiota. Thte erode a maeh ^ rt h 

fiatM eeaenttal oU (foael oil), it b therefore eery iui»bobaoiDr, ami meat be purified 

%'aI>E ^PAZ. A light yellow peUocid emriety of qoarta "J***-J‘ “V »»'•{► 
lioeubhed from yellow lopaa. for which when eat it ta fretjaeatly aohaotule^ l^r iu 
Terence of etyatalline form, the ahaeace of datraga, lafenor haidaeaa. and loacr 

Aurcific Found in iIhi 4cce ♦ . • i # itv e^ 

fan iSretiwI. Fr.i fdefor. Germ.) a taoally a aeml-«rcoUr pi^ of ai k or 
paptr, piled doohU, aneloaing aleniWr allpa of wq«^ 1^. tortwee-aWll. wh^^. 

like the tad of a praooeh in a radiaung form, wd auaceptthje of b«M 
folded logaher. Bad expanded at ptaaaare. Tk« wtll-hiwwa ha^ 
ladiea lu codfoeir foeea by agiiatiiig the air. Faaa na^ of fcath^ like 
bird, haea been emidoyed from time iiamemariaJ by tte naiteea of tropical eoaatraa 
Foe a alao the name of the apparaiua frw winnowing corn, for arging tbe fowa of 
furaacea, and frir purpoaea of eeo^an. For an nceoaM of the poeetial hlewiag 
and Trotilating faa maebinea, aee Foexnax aad V x)iTU,aToa. _ 

PANO.o «««?<“'■• A akhe cot in the aide' of BO adit m ah A to aw aa aa 

alreoanr. SomeSatra the term o/oagiaf b apdbd tea laaia of wW pm-a^ 

FARINA {Forme. Fr.| MM, Germ.) m ilm fiowrr of com. or 

atarrbr root, aoch aa potato, anow-rool. he. Bee Hbbad aad sraacH. 

FAtS (fffomaea, Fr.i Frttt. Gena.) oernr U a great arabvr of^ animal 
Uman. hei^ ataSai under the akia hi llbai b ealbd Iho wUobr mmbiw. rimad 
iH Udaeya, m the folda of the otnenlum, at the ham of the heart, m theiaadiaailBinii. 
tC a^t^ weh. aa well aa upon the aarfoee of the lateatiaea, aad among many if 
t^ Fau raiy ia conaiatenor. eolour, and amell. aewr^ to the 

from which they am obcaiaedt thaa. they are generally fiaidtbi iW^awme tn^ 
■oA and rank-fiaTourod In iba earaieomoa, aidid andnanrly *“ '•* rwmma^ 

aaaallywhhe and coplona in weU-fod y«ng animab» 

fdd. Th^ ciiiiiblrnrT eariea abo aecordiag to tba orgaa oWheir pendacuoa; nei^ 
Slt^V^r^Win and i. the nnighboibejb -f ^ 

maeabb iliimi Fat Ibmia about oncHwimtiolh of the wwtghfma bralihy ****^ 
Hot at lahea ent by the bmehar h b not fm t tor b ^ ^ 
alwayi eoetoaed ia membranea. mixed w Uh blood, 

foreiim maUera mntl firat be aaparated m aoma aaraaom ajeahmieally, after ita tab 

mineed aiaatl, and then more omnpletely by taeltingit w^ hat water, poaotagUthroBf 

a Bteo, and letting tba whob coot rery ilowly. By thb meant a cake id ebauted fot 

**Biwe«B 0 ti^ Rmanii haea ahown that mlid aainml fide am coanpa^ of mry tt^ 

hr rerr Sin membranea. Theaa may bo raptured by mrchanleal meana. imm 
Z^T irituiBilag the freak foie wlti cold water, and P“^|}* 

SJl^h a ibra; The ftmiclc. float ia the water, bat eeentaally mdlert io a wbOr 

Vou IL ** 












FATfv 


m 

gnnaUr eryMaUiM •ppcuuiea. Ul» atareh. EmJi of UKtn cowiMi of ■ miralar in- 
Irgnmcpt, of thr lutwt of Mnrine, aod ut Interior fluid lilie rUiue. vbicli aftervnnb 
exuikuL TTm grunlri flout ia the vutur, tut nifauida in fpirilJ of wine. When 
di«T^ in Hrooff tUsoIiol. thu liquid part diuniTM. but thu wUd Mnaina. Thew 
dtlM in uuM Ami hm, m oiiCainnl from difltrfwit | tlwi« of tbe 

cniC OT» uheep, me poljxnnul^ nod front ^ to ^ of un inch in iliuniater t qj* ijiq 
*?* “f* nad front A to > Ihoau of mun ur* {xtlygoaiil, nod from A hi 

4<» **•“* toaoctu «»» rphcrienl, and at moef of an ineb. " 

Fnu an ncil It n Unn|iemarr mneb nader 118° F. Wbao Itraaalv bealrd with 
omtact of air. tlwy difl'uic white punfnit fninea, then biockin. and taka Are. 'Aten 
whjee ted to dilt^at^ th« afluni a changed fluid oil. earburcitid bjdrauten, and tW 
Mber {tnuacte of oil/ todan. Eipoaed Ihr a ontaia time to tbr itnioapharti, Ihejr 
raorid, and ginmte ibe bum fat irid ai Ifarjt do b/ lapoojflcaiioo. In llwir 
MM are all eonpoacd principally of Mourine, nurgartae, and oleine, with a 
Utllr etdounng niMl odorm matter t and m nano epaciee.!^;^ from the «f«t t 
phoemme, from the dolphin t aod baljrrine from butter. Ly iah}cetia« them to a 
great d«gm of cold, airi comprcMing them hetwreo the litlda of blotting paiier. a l««l- 
dnun la obtatned, caouating ehiefl/ of atearina and margariae i the latter of which 
titar hr diaaolrrd out fay oU of tnrpcntioe. 

o’xi iiitIUm 5aer.—When frrab.lkiiii an tnalpid, nearly ioodortiai flit, of a firm 
coaciate^. alffloM inaolnble in alcohol, entirely ao,U taken from the kldocya and 
tacaraterie web of the oa. the ahrrp, the goat, and the atag^ It rarin ia ite wbitcncaa 
n^atene^ and conhualTbiUly, with the ipaeieenod health of the «iiii«.l. 'fw ^ly 
“ jPf (“ nuuutcr abora dcerribcA Strang inlpbnrie arid derclopea 

rradtlr the acid frU by etirring it thruogfa meked anct Alkaliaa, by aapooiflaui^ 

jpra riae to noa of the tbrie aoda,—the itcaric, margaric, oroide. Baaf aoel oonalau 
of itranne, margarine, and tfleinci mattoo and goat aoetcaotaio a liltlobtreiiie. The 

ipeetfle graniy of the tallow of which coounon candlea are made la, by Ciw'a wocri- 
incnu, piwa. moliiiig point of met ii from «8° to 104° F. Tha proportion 
of MitMl and fliud flu in U la aamewlml rariable, but the flinaer u ia mochlucer 
pruptmion. Slatten loet ii eolahle ia 44 parte of boiling almboi. of 0-«80 t beef 

eo^in 44 parti. Marrow fct emnatatt of f* of itearine, and 14 of oloina | It melta at 

//ojf’r ktrJ la aoft, ftutblo at fll® P., cooTenible, by an alkaliaa lolutioii. into a 
MmU^mugarnl^olaatc.tiidglycrriDo. Ita ipL grar, ia 0-»iM. at M° P. It coniUte 
of OS of oleini^ and flu of atonritie, in 100 parti. 

Gvm-ftX coaaiMi of fi8 oiafaie and aa atearino. 

AeMrr, in anmmtr coniiita of 60 of olciiMr and 40 of atauine t in winter, af as of 
oteinc. M6S of Mearine I tha former aobMancebtiiig yellow and tha other white. It 
uiriTjiiMTr”' ** ^ **“ diflerent cowi, and alio accoidlag to 

'Hie nkimate eaulitnenti of alcarma, locordhig to CberrvnI, are, 78 carbon i U-7 
hyilragca t aod I’d oxygen in loo parti. 

Sow Manoanuta, Ouran, Soar, Snaaina. 

The following Iiatement k gireo on the aathoruy of Bnteoonot i — 



OMMb 

Ffrtli bottrr In imnaicr • • 

CO 

- in winter - . 


lieg*a lard > . . . 

69 

Ox marrow .... 


Gooae flu ..... 

68 

Dark fot .... 


Ox tallow .... 


Motton met .... 

16 


ItaarfaM. 


40 

6.1 

38 

76 

38 

»« 

75 

74 


P»~‘»-foUo*l»»Ikt«fa«i«,UflM,mnl their 


lUdarr ikt • 
IWcf tallow . 
Calf - T . 
Cbtncl - 
Cochinrsl fot 
fow’i batter 


»r> 

n'a 

131 
■ m 
7»'7 


Iloek’t fat 
Dog 
Fox 
Itare 

Ilog’e lard . 
Uira- grrane 


70} 

180 

117* 

80-S 

140 
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llimaa (at • 
rbramt • 
Turi*y 

SMriae (himuBi) 

n {«»«> 

» («K>g) 




7r“ 



109 



Its 



ISO 



lUf 



111 



100 


S«<anae (dnek) - 
CftiiMi - . - 

Chlemlia* • 
Cuukaridn Art 
Marguntie (tmticr) 
Pkliiutiw * 


100 ® 

ISO 

ITS 

Mi 

IM 

US 


IL Damu Ui»i Witter eanttm* no nnrtoe. i ne panneawm auu uocuiurp.n-i 
ol fall bM b«*B Ihr ohjert of many patrati. One of the beat ii to mis two jxr 
ecocof Wnme wiipliiirkj ocid with a qnintitj- of wiler, in which the ttUow ■ bMi^ 
for loni* tiaw with wneh ftiiringi to allow the malertali to cool, to take off IM 
aaprrwWani Alt. i»d to rt-mrU U with ahoiidancw of hot walw. More toljow will 
Ihoi he obtained, and that eo rnd detabiy whiter and harder than ia anally twocnrrd by 

the meltcn. ..... . _ 

Dr. tire ataten that he haa foond that chlorine and chloride of Unie do not ImjiroTe, 
but ralhw deteriorate, the appraranoea of oUa and other (htty bodim _ Accow niff to 
Appert. minced aoet lubjecled to the action of high-preaaiirr ateam in a dlfrater, 
at 860° or 1«0° P., heoomca ao hard ta to be lononma when alrael, whiter, and 
cnpaMa when made into eaodlei, of eiring a aaperior light. A cooreal^ mode 
of reaJrruw minced tallow, or meUing h. b to pot it in a tab. and dmr atcam 
throogh it from aumeroiia oriflcea fat mmliyii* pijwa placed mar tbe boilwii. 
Mr. WaUh plan of ponfring fhta, nttentrd ia Marrh. I?3«, bai hem aaceeiafia. 
lb employa dilnie atu^nrie add, to which he adda a Utile aitrle aeW, *'th * 
amall quantity of bichromate of pntach. to ogjippjy oaTgett.** and aome oaalie a^. 
Three mixed with the flit ia the aUnming tab. 'Whiw the iampa it w oearir 
diaatdTed, he takca for erary ton of fat, i»e pound of lUnng ni^ arid, ^nted wuh 
one qoarl of water i to whleh he adda two oanert of akobol, naphtha. anlphurU: ether, 
or anirita of tarpentlaei and after iotrodneing ihia aUaturr, ha eootinaca the bmung 
for tailf an hour. The Ihl ia finally waahed. ... - ^ 

Otberi hnra propnaed to me regdablc or animal charoool fiiat. eapecially for ranM 
oUa, then to heal ihmn with a aointioo of anlphate of copper and eoeDmoo tall, w Ueb 
ia anppoaed to preeipitate tbe fetid albouiooaa matter. .... .. 

Mr. Prynne obtained a patent in March, 1940. for pnrtfytag tallow for the eandie- 
maker, by haaiing it aloog with a aolatiaa of carboiiate of potaih or aoda wr • boot^ 
letting tbe whole ooul, mnoring the tallow to another reaael. beating it by maoa « 
ateam ap to 80d° F, along with dry earboaate of potaah (pcarlaahl; HMing ihia mix- 
tuns eo3 TCTT ■loiilj’i Mia rtwotiiuj tfc^ t»Uow to e rwoel hiciiMil « BtaM*, 

•o M to txml MIT talMidtsnr moivtiiTCe— jMtrml, x*l 

A patent far a tike porpoee wna obtained in Jnne, IMS, by Mr. H. H. Wataon. lie 
araiU hlmaelf of tha btaaohiag power of oxygm. H rrdred from pc^nganate of 
imaah (chameleon minenl), ia the aet of ita dcoompoaitin^ aei^ while « 
mth tlw melted Ikt. He praecribea a kwdeo raiael (a well JmW woo^ luh will 
alw aerra) flnr operating wpon tbe meh i eii tallow with ooe-twent^h rf In weighty 
the mangnaate dtwotved In water, and aeiduhtad to ite ^r. 
weU jataed, ami gradiBdly healed ftom 130“ op to 81S« F, arf maintained at that 
trmneratnre Ibr an hnir. tin aceonal of the tendency of the diaaoirrf iMm 
tnuiBta to apoataneoiie dreompoaition. it obonM ha added to the tIUnle aeld, mixed 
wHh the fat prwrlonaly melted at tbe toweal lempcTatnre coocutml with Ha flnWil^ 
Mr. Wn*oii, of Vanihall, haa applied eentriftigal action to the aeparalton of ib* 
tinnid from tbe mart aotld paita of tirtty maneia, employing 

eetractora oned by Seyrig aad Oo^ ibr <^ing IrxtiW fidwica. Mr. • 

■tout eoltoa twill ia addilkm to the wire-grating; and in order to ar^ the °r^>ty 
of digging dm oonerne parta, and to prereM them from mtafx ^ tof 

the^aebarge of the oily matter, he ptaoea the wbiihr in ■ neg •. Inchra m dtnmet^ 
and of inch length that when laid on the mtating macfaiM 
two coda will meet The apeed of the machine mwa he kept W®* dfj “ 
atenrie acid or tararina wooU paaa i which ia known by 1^ htn^ty of tW 
fluid. To take adTamag* of tbe lh|aefyiag influence rf heat, he keep# nmiprtn- 
Ure of hia own raom abont 8° F. ahora that of the mihataneto under nwutanen t 
TltochemimryoftatwiUhafmtodmrrr'«iArta»arp</C‘“«~®F- t 

r'Ari-T8 (FnOa, Tr), hi mhihig. are toturbancea of the a^ which 
the mlner’a uperatiooB, and pot him at a Inaa to dlltoear wbctn iV regj ef aaw or ben 
eoal hai been “ taemm ” by die conralaha of natm. . . 

A mineral rein, tony he regnnied aa a flamira fcn^ *?■ ih— 

fork* ia wiiich U cuMb, or br icir aiaf eaamt ol eotim arooad^ 
enekM at riahl anglai to lb* ua« of grealcM mec h a ni ca l foro* f lk*«» 

a t 
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FAULTS. 


tnallr AIM is vitb th> aljun) or mttiUlifFniQ* auttrr whicli vr SmI bi Obrni. AArr 
ibb hw t»k»n l•Uw. Uitr* ku Maaeiiae* be«B > morMorol of ■ ponton of Ibn mand, 
■nd tin mincnl rein, or lodr. luM hem ftnetnred. A ihopW tlfautntkm of tUi t* tlw fol- 
»•>«»» w« harr the niartsl rein dialocelrd, and MberquMiUr to the «<■«- 
location there hai beee a ftirmatian at a atrina of ipathoae iron, followia* iW bmdinn 
of a enek fomwd hj the moTement, which, m tbia caar, baa been lea than the width 
ofthelode. In the large a^orttr of cxamplea tbe ’‘heare” or'‘throw” of ibe lode tia 
bneii rerycai^nyp. It b miuU to apeak of a/ew* aa if the flatun had alnallr morad 
the lode. It anoold he nadentood that an aetn^ momiirnlof gTralmaaaceef the juikl 
^h U Implied, and ewueneeoll;, the lade haring been ftwined belore the mortaelt. It 
ia moeed with the rock in which it ia aocloaeiL 7S8 b the pbn of reioa I, t, II, 4, 
and an Elran eoitne a n. which hare hen dbloealed aJoeg the line A. c, and all the 
lodra and the Elran coonc mored. la thbeaae the amreaieni baa prohahlr taken nlaee 
from the Nunh towarda the Sooth. Thb diatarhanre will be eontinned to a great 

depth, and 10^737 b a aectiootbowiag the dbioeatioo of a lode inlotbiwr pan! In 


fM 737 



thb cw the mormnl hm J^lmhir bean the nthaidenea of that potlion of the groond 
containing the loda i, ao^flkr Amber anhaidnee of that portion contaialng thr lode 
a I the coodtl'ion of the anrfiice bebg oohaeTiaeetly altered hr dnadatlan. The ia- 
cUnatian of a lode b Anoentljr changed bjr tlm miiremenu, thna db. 7SII auppoaci e <f 
to f*|nieBt the original eonditum of the lode bp a cmnrnliion, the purtioa a A haa 
lUlca^wap baring a chaam between, and the “ dip" or iorlhutiim of the lode b 
therefciv mtttriaUp changed. The dircetiaii of the lode b frcqiienltr altarcd hr 
three morwmrau. Jlanp iodca in Cornwall hare a direetian ftocn the N. of E. to the 
"P *? ■ "• o«I»« hide of wbbb the direction ia chanced from Uie S. 

“^ 1 ^ *"-]•*** t?' dJaturbaacca arc of Aequent occiurrocc, the dldl- 

ealtba of miateg ara creatlp iorrcaaed. 

T*** Ohairnetioo. foond ia toal-flei.b. which lender the ararch for 

coal ao diacnh, knd ihclr mining ao lahoriona and nneertaia, arc the foUowinc-_ 

IL Pihaa. *. j^er Fuaha 3. tIMttt. 4, TmtUt*. ^ 

^^JThe fin* three, infer d ial»xa t i«ai af the atraU t thr fonnh, changri in the hrd of coal 




FAULTS. 


IHl 


DikM MtrtU qo» only to OM Itoeof bcwm* toioiHlh *^,*^*1^ 

_ 4- Jiffairni dirwtioM. WmI hi«# oftirti iiT«(pil»r bvodiDA b«it »h*Tp 

ISSto n«nb.n wltoin , «b»U m. of a n^g “ 

era croMtog «fc oifc«. F-f- ?«. !»!>*«««« • plM of a «al-6eU, 

lAtfnfctrd wiK prenittoM A ■ 

aa4 r n arc tvo ilikao o t a n a tog parallel 
lo rack otker i a r ao^ o H arc cro* 
arC.hlMfoc dikei, which dHldo 
the tad mu aad Uwr primary dikoa 
a a aiul o ta . , ^ 

t. S/i/u or >«&> mo u Mralght 
lion ifamagb ood-mcaaorc*. aid at 
rrery angle of tocidence to each other. 

Fie. 741 reprwent* a grtamd plan of 
a coal-flcR with two alipa a a and c o, 
the ttoa of bearing of the (dance of the 
iirala. which throw fl*m down to the 
oatcropi. Thii is tho limpleat fucm of 
a aliii. Fig. 7*t, eahibila part of a 
coal-Brl4 toleneetcd with aupa. lilm a 
cracked aheet of lee. Itere a a ia a 
dikei while the aarmrw Um th^ 
faiilu of ercry kind, prodootof dial*- 

2::*«> 

*1^ toVcmical^oo, than to a gmond plan, wUw they ie«a to he 

din«cmio.k V,. 743 la a rerfcd ae^n of a eod-BdJ. 

741 '** 




din to riac ahowing three attaU of eoal a, ». c. a a reprmenta a dike at right 

frtM dip • »»B 4oi|.bed*. Tbk rtctUMrulw »mU mrtely tb« 

biu farther to ib« ri^tb«c*Ui^di^ 
^STuinSkl. A e. and ao« only^na them, bnt b« 

-ai-ffc.. ibrown them aad theb conanmitanl atrata greatly krwCT dobn i hot atfll, 
ZlSJ twTdS^nbc atrma irttto thrir t^aUcliam ^ g«»fW 
the ooMJoirMothrt dike, « r, Intompta the coaia e, A e. not nterely hreaki^ the 
j^.a^dty’of the pUnca, bat throwing Sm modetataly n|S ro aa to 
Ifudlaeiiim aa ahown to the fignre. It anmctiaiea happena that the co^ “J“* 

dlimf^^ to.y lie ncarty liptiroatal. mto the rfectef toe 

dike c,», ia then to throw 744" 

tyJi the coads altogether, 
liwring no matlge of them 
to tor eompertmcnl a. 

The effect of alipa no 
toe atrata la alio repre* 
aented to toe rertical lee- 
tion,;^. 744,wh»reo,Ae 
an ecaila with their aiao- 
ctotrd atrata, a ■ is an 
inlcTteettog alip, which 

Om it U otJifT writd I, 1, 9, »ot U »€ 

n 8 
































FAULTS. 




roTDptrtmant Ko. I. c A, k • dip prodacing s nnilar mult, bat not of the nine 

'i.’lT?*®'* *.•**’’ «»«»• i» «rt«kiti to the fooner | 

the efiert of which k to threw np the omit, ai ihown in the area Nu. 4. Such 
a dip occndanaDy bring! into play anni Haled under iboM marhed a. &, r m 
M 4, S, S , ^ U nay happen that the coal marked 4 Urt hi the prolonir- 
atMm of a weibkeova lenm, aa r. la the cnoipartment No. a, whea the can be- 
rwiie! paaaling to the miner. In addition to the aboro rarielka, a number of alio! or 
hiicliH MI oftn, eora ncM oite another, aa in the area marked No. S. wbera the lodi- 
koo»iid.«hle, but the aggrexat* dklocalioa may be great, 
Ui ft nrreuea to tfao aeaam of the Cih (otn|iartmenl. 


743 


-^ ■ ' — 


/ « 

r-i H 

. 1 \ ^ t 

1 f 

r \ A f e 

1 ^ 

* \ ^ 


V >■ / 


S a , 


1 

1 

1 

1 
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Tile main of dikea and aiipa oa a 
bofitoatal portiun of a field are txem* 
1 piified in /p. 743. When the coal- 
Bieoaima ate boriaowal, and the faulta 
ran at a greater angle tW 4 jii> m |||, 
line of bearing, they an termed “dip ' 
and “rke‘*fiiulta.MaB,e B, aa. iTbe 
fellowingyk. 744 . which k an aoearalo 
Hction of the Sfuetyn eoal-fieU, Fllnt- 
•hire, will abow the amoenl to whieh 
IboH dntarhancea an experience 
The lettori mark with aulBcicot dk> 



» Wofloloai. 
a. tmis. 

S'«•»< WHied eat. 

4- * m. 4MI<>. 


I a UtkftoriiML 
/. Dma 

• «- T«» 4 «oel»ora»tfat. 
'X iltoaet (ManM^r^ 


4 Nila Mel. 4 A. (eery red.) 

Jft. mmI. 

IkMoMacIa 

le an. ca^ 


thietneM tha beda on eliliar aide of the 
fknlta 

1 Coal ekwm or engiaean ngard the 
^omiom BOW deaeribed aa being aub. 
jeet in one reapeet la a geaernl law, 
which may be Una expUined:—Ut 
JV- 747 ha a portioii of a coai-mraioro | 
K ^g the pamuna and »the roof 
of the gobI-ocb^ K in pnraaing tha 
orantin M c» • 4iJu d ocean, atBaditif at 

•m, lonring the eoal'^nm aadiitarM oo eithar tide i but if a dike r furau. m il a. 
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M obM uck wkh »»»' i«Tei»nrt, Uwy tooelaie UuU lb. 
putilKM berwm tb» Mnua. hw bu ihrowa up lb« mtutuI 

i^t mhowii at o. Filially. i^cmU a dlk* h mtk» at t aa aama aagia ^ith tb® patip 
meat, thry eoaclada lUi tka dike hat thrown down iha coal meaMrea into the poaU 

‘Ta^iud 

the* tre iwc «i(b ta »oriin( ib* uiiaew Thu« 1« TW. tf ib« i^r i* idtiw^ 
to ri*i tbc dib» A a obvmair d«w Bd eban^ ^ dmwtin^ Wl c a 
tknnrilik* of a ocrtAin Diia»b*ro/<blbaaii lowarila Iba nia ct tWbawa,^ a rbaa 
uIXmdDu tba riaa. Oa tba a«bcT baad. abfu thr dikn Mtri^ 

«Ub by iba laiaar ia vorkiaa ft«a iha tW lo tba dip. tba numtm at tba abora dibM 
«aald te »«iitiad i fcawlutU aa ajUbraw ia tba Ant eaa4% becamei a dovatbra* m 

tbaf**<r*M araalnalJ and partial afip a, ahtra tbe diabicaliM d^ 
ooc newd tba tbickacw et tba caalABoai i aad thry are comeUj raougb cailrd rbr* 
by tbe aunar. ftp. 748 rrptd 
•eata tba operatioo af tba Utebra 
A, a. c, n, a. r, o, B,oatbarei^ 

Bteaaomk Tbough otaarrrd ia 
ooa or two aeaiaa of a field, tbn 
may aot appear ia tba r«a«. aa k 
tbe eoa* ahb dikea and (bnlu. 

la tbe oboTB deacriptbm tba 
lanitaan •’f ***** 

dd!e,°^ rf* the it b act that Iba dike baa lifted tba eoal M ap nr 

dnwB, bat during tba coaraUre BKrrrtnenai «f the rarth. when tbore **5? 
being fcread fr^ betoa', great moreauaiu aere 

Ibro^ abicb the moitca motler aaoriided, aad b^ ^ aJieta^ la tbe poaitbn of 
the bade, abieb were prerioaaly, perbaia, aeariy I",* **°"”*^ 

FKATUER& (pLmm, Fr.j /etbra. Octol) “The mod be^JH 
pka. aad tbe moat bigbly elaborated of aU tbe ctreertap of an^a. doe totba de- 

VeWpmimtof tbeeiddenniUeyitenbmlhaflap^rfbir^ — 0«e^ 

TfcidKrrooa«rtrrftb.“9adi;-the“.LA**«d«^""«»- The raae conmala 
ofobarbe'’and “borbulea.* - . i ..r is^ 

Tba t«ia la piewed by a hreea and ati upper 
drr. eoafcal ca^ca, fitted oar apoo onathar.aiia omted together by a reoM pedtet* 
'The 1*0/1 Udil^y bent, tbe eoocare lida it diridad n^ tno 

longitodimd linowittaoed ftom tbe apperorifieaid abUieiTO^ 

Both tidaa are etrrered with a boniy mayrial 

rackNM a preoliar *bl«*. aoft. aiie^ _**«■ .b^iUterfS 

allaebedto^^oflbcrhafl. Tbe *a»*«*e are gtreo o* ^ eldwr^of^ 

bariKi^ •" aeOKtiBWi aimilarir barbed Ibiaeeint. aa amy be aeen In ibabarbolea 
of tW kog fraihrre rf tbe peacoea'a tall . . , .. .i—, 

The borbtilet are omomooly ahoet tod elaaa art. aad earred m realm dlr^i^ 
in that lao adluinlug etriet of bartwln huorlork togalber and fcoia mee^wa 
W nhieh tketarbm ooa rf octed iata tbe chae and naiatiiw fna^nf tbe qaill, or 
~ ftaiber." propetlj m etHed. When the barboln are long tad jooaa. Ib^ chamleraa 
that fiaiB ofiSe feather wblcb ia prepdriy eaiird a “ plyyb 

▼aluabb prodoeli nf the plamaga of birda io a creaBemal poial pf »*», aa a.p. tba 

''rm lotrre borW ia atery kind of feather are oaBall y looea, fOTiala^ 

tbe dona, wbioh k iactauaed ia moM btrde by nbat la palltd tba “aataaaory 
Tbit ia onaily a aoft doway laft. bat rane# la *<*?**» 

feAonnfdil^partaofiehodyortlKarei-hnd. 

etumag depaode upoTtba peapoetii* of laaae aoftdi^^ «lm iatothafempj^ 

ttooTaadWii- ^^aooeaniry^am. “ ia *-*7 

doeka, b alaioat aa koig tatha feather ftfii •brt « 5***»«»- *•♦”* "" 
uMTetal ralaa of the Iba there of tboee a<{iatie btrda—Oieem. . 

Tbafiretnreariageftbeyonagbinliaadoaa. la am* toda a eerlM poHma ” 
tbe deaa fraiborafa wtaiaad trilh the tree fea>haii> aad ihia propottka ia aeaally 

greotem ia the aqnotie tdrda. , . » i_e 

It k taool rcaiarkabk fai tbe eider doek {Aam mJ btmmm). «a 

eider eoaibiiica. ailh lu peculiar t nfta ere. Aaeorea. “A**"?^*^** 
rlMti~*T that tbe uantby ef tbk beaotilWl material wbkb be eomprcMcti bm 

(ooeenled betnaaa the tao haada of a man. trill aerre la ttaff tbe oorerka af a betl. 
— Oaea. 









FEAXaiiUS. 




FtvUumeaniutBte the of ib« nniuCurtiirr at thr TtrnmoMthr, a luiM ginn 

to tb« artiuo wbn irrqwm ib« fnlbmi of errtaiii bird* H ornararal) fur Udio* and 
for tailllaijr ntro. and to bint aUo abo onnbiticf ibe foatbm in rariana IViroM. We 
abail eealint caifarirca vitb ibacribiag the method of prepirinfaatnsb&atben, M moM 
othrrt are |tmpa^ in Ibe auM way. 

Betrra) i|uaUtic« are diuiagaiabed in the faatbm of Ibe oalrkb i Iboae of tbe male, 
in panienbo’, at* vhiter and more besniilhl. Tbone npon lb* liacb and above lb* 
wina* are prvfitnwd t Mat iboaa of Ibe wing*, and laatly, of lb* laiL Tbr down i* 
Ibe featbrn lb* otber nut* of the hody, vbhrb vary m iragtb from 4 to 14 
inebe*. Tbi* down ta Mack in IM auira, and nnf in the tVmale*. The SoimI •bit* 
&atberi of the fumaJe bar* altrav* tbair end* a iilti* gre^iah, vhicb laaaena tkeir 
liiatre. ami lover* lhair |ihcc. 111*** (Mlbon are taiiioned from Alj^r*. Toni*. 
Alraandria, Madagaacar. and Senegal« tbia being tbe aritr of ibeir valoa 

Tbe armrngpmm* la that periiinaedt—4 otinae* of vhito aoaii, (nt aenall, are 
dlaanived in 4 iKMtnd* of valer, nioderaleijr bot, in a large bMin ; and Ibe anlatiun i* 
nuule into a iiatbef bp beating with ro^ Two bnadle* of tli* featbera. tied with 
packtbread, are then introdnc^ and ore mbbed MU with tbe banda far ftra or aia 
niranie*. After ibia aoeping l^jr are vaahed in clear water, aa hot a* the band 
can bear. 

Tbe wbitming or bicaabing la jierdtrmed hr three nceeiaiee opcratlooa. 

I. Tbrv are imnuneed in W water miaed with Spaniah white, end well agitated 
in It; after vhieb Ibep ara waahed In three walera in aaeeeaaian. 

>, The fratber* are antred in ooM water eoataining a little indigo tied op in a toe 
cKitb. Tbep •bonld be pnated gniclilp through tbi* fa^b. 

0. Tbep air anlnhured in the mate wap aa ilraw haia atw (aee Sptminuac) i they 
are then dried bp baagiiig upon eonla, when tbep most be well abaken flron lime to 
lime lo open Ibe tbrea, 

Tbe lib* an aeraped with a bit of glaat eat elrrnlarlp, in order lo render them vary 
ptianL Itp drawing the edge of a btnnl knife over the fllaoKBU they aaaome tbe 
curlp farm an moeb admirM. 


Thoae faalben which an of a dingy golonr are dped black. For >0 ponoda of 
faalbera, a ttrong daeoctlDO i« made of It poond* of logwood in a proper qaanthp of 
water. After boiling it far d boon, ib ^logwood ia taken oat, 9 poonda of eopperni 
an thrown in t and. after eonilnaing Im rhaUltion for 13 or >0 minnleo, tbe copper 
la taken ftam ib* trr. The featbera an then Immeracd bp baodfola, tbnrooghlp 
aonked, and worked aboni i and left in two or three dap*. Tbep an neat rleaa*^ In 
a verp weak alkaiine Ipe, and aoaped tbrea 4CTvr*l time*. When they feel very aoft 
to tbe tooeb, they mtwt be rinaed in eold water, and afterwarda dried. White ftothen 
are very dificoli lo dye a toe Meek. 

For dyeing other eoioon, the faatben ahoold be previotttly well bicacbed by the 
•etion of the eon a^ the dew i the end of the labe being ent aharp like a Inotbpiek, 
and the faalber* being planted aingly in tbe graaa. After fifteen dayi' expoenre, they 
are cleared with aiwp a* above dcMribed. 

/lorn telmr or /uei, it given by taflfawrr and lemoa iniee. 

rej^ya boiling hot bath at Bnti] wood, after aloming. 
re*mn. The above deep red ftsther* are paiaed tbroegb a bath of endhear, 
dc .Vena i mr. TU# deep red ia paaaed through an albaCn* bath. 

/Hart y nmr alade, arrdyed with Ib* indigo vbL 
IVUoerv after Vammg, with a hath of tsrmerie or veld. 

Other lint* may bo aMaintd by a mixton of the abov* dyelk 
Fratben aapply na with a aoft aiaatie dova on which wa can regoae our wearied 
ftame*. and enjoy tweet abwbn*. Soeb am called M feathm 
Oooae ihatbet* an moetWemed. Then ia a prrjndiea that they arc beat vfaea 
pinched from lb* liviag bird, which i* done Ibric* a year, la aprliig, midanmnier, and 
tte ^nnine of harreat. The qaaiitiaa aoughi far in bad featbrn are aoftnet*. 
claaiaily. Iigbtneaa, atid warmth. Their only prapontian when cleanly gathered arw 
• porpoae Ibtyranal be lint 

weU dried eUber by tbe Mn or atnvo. Hiaviiig or bat air behtg alao acccaMiy to 
nmovt* ftOT BntnuU nuidi'r Uibifl to poti«fy« 

Tko fMUkm of Um rUrr dttek. ctD«d eid«r doviip potir« in « 

nperior degm* all lb* good qnalilic* of motm down. It ia and daily aa acOTariag lo 
be*. ^ never thoold be tlcpl npon, aa It thereby Iom ha elaaticity, 

Qmet fi^ntiog. TbcM enaiet nanally of tbe faatben plaebed out of tbe wing* 
™ Dutch ^Ua have bcM hi(^ly eettemeil. at Ibe Onicb were the lint wSn 

Ut oj^ the art of Prepor^ them well, by clearing them both intide tod onttide famn 
a ^h^iu with wbM they ere aatarally impregnated, and which pnvoata the 
mb from flowing freely along the pent autde with them. The Dnich fur a long time 
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rm*U«rf W ckOen or to «■« ih-<0*: »»»«'“"f* ~ 

tlwrt ii«« to dilolo nurtolie oeid. ond then moktoff them pertoeUy dry. not im» 

uJJmlS coloor. by U- •‘b'f-lbr^ui™ uSJSt 

tlw Dutch OHlhod. ud to. pnDctprt woto^ ii 

nooll «•« flr*. toto which be tonuu to. torrel^ to. sBOI tor »bot » t^ 

by. It. root tioiehly below hi. Wtuit-edgtd hnifc 

traly With ih. left hind. dmw. to. qmtll hntolT ih^h wito hi. 

which toe qnill i* hud to iwwto. tol. pre-u™ * ?”” *^* > ***5: , 

am MM aoiHi qsiU. chrottKh hi. lumd. to • dor e/1« howii Tb^ 

“m«„ mrublid byTw^ with . ptoe. ^ to»*h dog-ttto .km, «d too. tod «P 

'“ Uttogoo..'. win#, to. «». .Ttofior brnben ooly «• tmlMbU for 
«m rooodcM of Jh km toe .h^l the B«t two «. the b-. of 

‘ VeI."; Jon. i^. »-.- 

Ui^MMxh. ftom Wholerw «»*. obbuo-^^ H “ 

^ cmeii !«.««• of pboto The letm b .pplJed to uy 

^ phmu by MMplybretoing dowo to. lat»r^ wMhmg with w«er, nd Mb- 

‘^DEn.- -tom, . A omll tatonl lode tklUng tow toe mto. tod. or 
mtoend erto. 

FKLUMO^UlSE‘^'S.*b5t« of the fcUmOBiprr to to *l*Tale U- wool from 
woJi to Ji to. -ripp«l toto. K-. to to. louhcr 

*** FEEsrTku'l^lito-. rr. I 0 «id.) to . nuaerml 

rboBbaiibl priioM. Muceptihl. of two etatTigtoj man pnrty 

tpec. gniT. »-3» to « »I Ktmtehrt gtoefc h« thra J" 

w^^oed I fiidbl. Id to. blowpipe fado a white emi^ i^iod 

The Uqiiid left ftum it. analytieal tnmtoiait with ntoal. of baryta. niWe a^ a^ 
carbo^ of aramooia afford, oo CTopondiot “ aU^™;; to^bT^SSto 

nUtiaa from it. chloride, aod appear, from toto, aa »«=^ .■*,?** > to 

?-el.par eooatot. of dliea, almniaa. IT Wl potato, W t ta-^ 

inio. »7&. —(A«e ) Thto miiinwl to a leadioif eoo—tiarat of (tranne» ••. rortethw 

rfthieh, by i£ OanmpZlaa of to. toel^ fctapar. ftmuUr^aoto. or Ltoo«b 
■totMTu much BMd ui to. poroelaia and bo. pa*«*ry maaothetan*. 

Th. Frlapar. may b. diridrd iato four •mop.t— _ _ , 

L Potato fcUpar (which ofton cmdaisa ■oa.c toda) ; eammam /dq—r, or ^oekwr t 

fetopar (or ioda and potato) i oftito, rparolto. oligKbm. tod mfkliat. 

Ill Soda aod liBM fttopar (eoataiaiag atao. poMto), ndnmt, ratfH*. 
lY. Ubi. feUpiir; ktorodwia., ikwrotoriM. 

I.’ oTraot^Jfc’tlto eooatitartl of grttil^ of jto^ !!,I!2!7»5i^tljooI 

ftooi40to4ipwocat,«icatolaafaaica.«S-«4. ala«^ C^Hiliito'i^rieled 

It n ctoooricaiw pato fleto-cotoar-Ew yellow. liSS^.7Sdto« 

to toe nbtnnularent .arWtiea. tocra heiog tMy aob-rarton ea 

of luMiw, cotoor, Ao> to which other aa^p tor. Wn gl r^ adnUria. 

M) eompteheodto aiubr the geoeral naato of oftood^. to* ptocipri are adnl^ 

iiaiMparcalortranalneeid febpanfooodinbrga 

aJ^n^ are rartotto. -lataria. 

leitofa. la addition to pataah. aom. apomnena at adalarb coatain aMR than Ibar 

’^C^^mTrwaa (Siiw.dm. wr-qy-r hi pat). «**«» ery«»ntord in too tor- of a 

clear Irauapaiwnt gta— b trachytk and rob—me roc^ _ _ • 

Mr Bcmamw Battled aftrr the dtotiagaialMd «~to^ 

•ydUTto a yrilowtoh-ri» 6-1^ toUpar ham tlawhto. -to ftam Btordrto. 
Bar Esotcr.-: It to rea—rkabb foe i— ofatoacenc.. 
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E«rr»»?r»U«(Wh-eoU>ui^«y^,«etOTiByloMnygd«loidiicarl£ilp»trleJu It 
eantaUuSpneeat oTmipmsu. 

Lcccm <* tiM *o hard u on lwlm i f , b &sii«{iD«iit Mid inibalUc. It oeran in 
d^bed mp«wib«]nJ er^itak of a vhila oolonr, vluah. froca Iba •iniUritr of (beir 
fafina to tb« eoiaauu ranetj gf ganwt. bate oblaiiMd tba aamr of “ »bila aamet." 
It n fomrf abmatotlria laehtteon the HWne. betwoen Uke Laaeb aad Aafi^fa. 
and alw istlu oUn btaa of Vesutiai, Kane of whieb annar to ba alaioat aBtiielr 
cranDoari of tL “ ThalaneitM iarai, of Iba n(!igbbaurboad?Baai«, bate ban oat/ 

for uie laal tOOO jraan at Icaal, in tbe ftiramitai of mUiatoim'’_ Dmm. 

It b a mapoa rd of lUiga. St-I i alamino, «a « t potaah. »i a—toott. i 

IL or Ckndimbit b f^ioaMly a eoutltanit of ■tranlia. amL nora 

Aaqanllv tim cotmta^lmar, ef ayanbo aad (nenatooai bat b oftail aeeim 
a ^ Mtad witb Iba b^ in tba aune snnita. wbeo h mar be dialhvoiabrd br in 
tnmalooney. It b eompoaed of ailU 887» alamiaa. iVsi 

b aoppoaed bjr Roaa to ba a Tmatnra ef Manar aad aapbaUncL It 
fi^'y?*^****? !■ iIonMy obliqoa r^bld priaiaa. It combta of 

•U^ Al*66t M Bin inn , 9#*M s Ifw* 1*301 ioda. tWOi 0^ w t(MHMX 

It b ^d hi ^ ti^jwa of Boberab and Uanfair. b tba laru of Veaatiaa, 
and in puebMooe in tbe kboda of Arran and Hum. 

**■“»*3-S t aoda, WS - 
b^t wbb r•«» At Tncriflb 

•" iix-aidad prbna. and b oompoaad of 
■tlj^ tt tt alamina, us'd t aoda, tfi'bt potaab, 5*1 • loo'll. 

The aam n^Une ineliida tba trjmuUbmd nmaUea from Vraorina. wblle, nmUt 
^BMna KaM^ ye ramprb^ tba oonnarr maaaiTe rariatba with a nrraay toatre. 
It » l« tba oldar laiwof Vaa»rina,aad in tba bra of Capo di BoraT^ Bomr. 
III. Aananaa ooeiin m a wbitbb tjranilr m tbe Andaa, ia tba Voana. and cbe- 

^t alnmiaa, a.'M* t peroaida of irM,Tcbi 
O-adi lima, S-bl j aoda, e-M| pota^ llb^olOO IN). maBnaam, 

layl, la ImbmWita randandbjrdroS by partial «taratinn. It b of a whitiab 
^mr, aomniM with a ah^ of pren w bine, and bat a ptMrtjr or gtnur liMirv. 

It jooa bta of ailiea, 8Ma; alumina. JO-oyi peroxide of iron, 0'70i protoixitb of 
gwra^Wtlimi^ 4^, mngnaaia, IM| aoda. 4-85| oet^ 4-43 j water, 3'IS - 
«* SA-^ZMhm.) Found in the porphyry of Taraaay to the Voint. 

oentin to wb^ Innaloeeat ortraiupannt eryatab, witb aritreoin 
loatTfe toaUntof to pearly on the pbaaa of cbarape. It conabu of aiUea, 43'* i 
^ “*“« Hill oM bran ef Vcaaviai to the rarioea 

J1.-J ^ ^ Wand rfrtocida, to tbe bay of NapJea It C 

**?. "*““* Haaphloa, to immitie dykn tinrrtting ItoMatuaa 

(bwadap 83 per eant. of tbe l»ck)i near CarltogiM to Irrbod. 

^ *Si rariety of anoitbite, and cooabta of tilioa, 48-3S| 

peroa^of min,l 3r,mafneaia. 0-97, proNixideof maaaanne.a 
tiMi UiBe,^.-|61 aoda, I'lSi potaab, irCJ •• IUO’SIX—frcald. 

alamtoa. 39118, lime. 

It pwlyidly aa a eooMltaeBt of otbar mcka, to the braaof Etna and Yrau- 
rerde aatiqaa of Greece aad other porpbrriea, aa wall w to errtaio 
bnrnblndmr^ prim^ On the rtimtl^Uhrador. .hence Uw^ 

*? »itl> boeaMendei. hyperatbene. and macnetJc 

^Ubm^ej^n, a fine p^ mri on mieoiittor iu b«.tiKa^,rM 
r^iT?*"*?** ■ P**^^*"*** aometimaa natd in jewrllrfT. Vbe 
pam rabibitnigt^ rar^^y of eoWrt are dbeeted in irrofnlar ipiiit andp^bea. 

iw Hd ^ P«w«hmCd^^ raj3 itohTof whicrii^ 

(ir”^ “ ** 

e J'to brmxleb. anidr-btHiaa. It lotdii brat when 

liaal of akiU b raqolrrd to diride tba 
‘"‘••“'"'t poniooa (oa nbich^iu beauty depeodt) 
•"‘WpbyedlolheotmoatadTBniage. y wpeiiMy 

*• •*“ miaetwl to wfaiob Arfredaoa drat db- 

• '*“*’• “A pomeaaei aalbteatop 

Not.ff«todbyffi“EJ!t..S2 

If eonablt of ailiea, TT-9r almnina. 17*7 j lUbb, 8-l t aoda. |-a-IOO'a Tbe >*Iy 
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If h fonod in the tniud Stntn, and m v-nuau* -* 

FELSl’ATHIC. Of i,, ,hlch Uxff «oelw 

FEUTIKO Fr. i SSSTb^ Bin**^! 

of wool, um) bain of ^ towaria makii^ Wi !• «» ■*». 

"'*‘'**^ ^ a «x»PI !*“ luSr^teSTinWnAad » fomUha ituffi and 

in tha propar proportaaia. ^ „» ia tb. air. and u. 

.b«.. bpi. ..b^ M V«». •»? 

CM* iWm to IkU ofloM 1htk» with a p4«3t cf iluck 

Kvtt^isAa Tta 1 ^ nMM k with hi* iuui^ nwr wf ib« bAin 

la all dtwcuoM. Thna the diffaf rnt 

--*- I.- - iguMbr the BefoiioK rribHiHW to tb# AeduMUiM. 

nT^fiSctT^U- fUI^ «m. 8« Ha* bUacracmM. nndrr 

tl- 

bbiKMBN r (Eag. n,.i^, trpAi to vittW Uioh totwiJtt* malKtoit 

i. a waU ,««.my to rrffrtahto ^ „ J.mtion 

pndmbljr gwralnd •> caimmund rich in tkat pnaei|il*. U»e pro- 

-E*2^^ix£r.=^its ssisi^-W£s::ss 

whrn Tiowod m IM CTanpooBo l»»i«na«, liko tl«aa bodica, 

ftoft, liM ^oito Rl»trB laii librnot*. , i^nln. In tbe toft hwaW state it Sa 
translarid, yeUowUh -if^t,nl If in Om itoU t%a /iffmwt bt 

tnaipid. Inodotoa*, >"“*1^ ^Thwa S<Plo70®F hninotbiVwdrja aitaaiina. U 
IWl to K-K •• • tzmp^muT* off^ 
polraftM with tba aan# ptemi^aa 

Aeban*..bi^ti^ 

SllXr^bif 

rrmwataH^ -J b. dindrf imo «T«^.«dA • - 

Anth^ Ij^tie. 

Akobotie or Vinow, 

PuinAetiT., M-""*- 

ty thr UtUT rx«Bpl<* btrta hriaf notict ia WO^^ 

bliJwd •!». th. j.i« rf tha b««n»««™ and 

lotnetime, when ft tunmltoow^ff”**®***^!u» of of maatAUi 

thrlWpnr tafbaad to «>»'^* paru of ..tar W 

ZJST F*-r.««Au^ _ If »,»*««-» «< oTJIi^ io«bf«i.. 

at a imprralare of 90» or 100°, UeneMia^ erritolKoa cmaa. In lartia 

.Miag a littW aUlh. tb. ot 

+ t-nw -c’n«o» 


IM 
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Cfyrtrie FtrmnUttim. — Vfhn b mixed whli yraft, «nd la a warm 

flaca lot toa* w««ka, H h deemnpnied and enaverted rato ■« tor>«a» i r ocmL Tbia 
frnDratalioa mmaMei the Urt Baned. The gljneerine, C*I1’0*. fonaiaf metacctoaio 
acid. CHH.)*, aa nigar, C*H*0*, doea lactic a^ 011*0*, bj kiaa of the etroeau of 
voter.—Auar. 

Butfric Fermeatatiem. — If the tactic fermeotatian la allotrcd to proeenl beyond the 
punt iadicaled for the tbrnmlioa of Uctata of lima, the ptecipilau ia port ndiaMdvra 
with a Trrjr oopiaoa ooiotian of hrdroprn pav aad catbiwio acid, and the liqitor 
raataiaa botjnta of hme. to thia aetfam two atoma of lactic acid. Cll**!)**, 
prndoer batrrio add, CITO*, earbooic add, aod hjdnigrn gaa. • 

Fuin/aetSrt Ftratmtatim. See PtiTaaiacrlbii. 

The three Snt naaKd kiadi of fennentatiao demand a mare capeetal alteatkm Area 
ttidr ia^pnrtaiice aa ptooeeaea of manofhetitrr. tiadcr the heada rceprctirrljr— Acme 
AcitH Itcee. Raxwnra, DiaTiu.ATioa, Mai.T, and Wuta, will be Ibond eret^thnis 
entioceted with the piaodeal poii ofthe latject | wc bare tbandbra ooljr oow to deal 
with the ehemicai and pbjralcal pbnumtcna vbtab ara iaeolvtd m the muarbable 
ehaopea whieb take place. Wbca Tcpecable lalietaiicea arc ia eoiitael with air and 
moietare, thee nnderpo a pecoUar cbmige (denaimontwa). OitjgtH ia abaorbeil and 
rarbooie acid and water are (Iren idt while there k a oonawrable derelopmriit 
of brat. Tbia may talw place with praotar or Icm rapidity, and tboa rriwmcwawe. 
(ermealatiaa, or ooraboatlnaaiia^ be the ■molt t (be apnotaacona ifokion of hay (aa 
an example) betap tbe Bnal aettoo of tbk ablOfptiaa of oxygem 

Sarrikmvu Fmatnialitm ,— If etarcb, O'll’tl* r- lIIO, be moirtened with an inliuioa 
of pale mall. It k rapidly concerted bito dextrine, C*^*©**, aad hence into gra(ie 
Hilar, C’U'H)’' i tbia if eapadally railed the mccharine frrateiitatkm, lince angar k 
the reMit. 

Antic amJ AkeioHe FtrmtnbUiam. — If tupar k dkaolred in water, it will rcmiin 
perfectly onaltrrcd if the air ia rxclndedt but if rxpoaed to the air, a gndoai drc<uu. 
pnailioo k bctmgbt about, and tba aolutiaa becomea brown and aour. Oiygrn baa baca 
abaorbeil,anilaca(icaddprodaccd. I(ilio«ercr,tbcMpirkfaroiipht intuooalact with 
any organic body vbieb k in tbia itate it( chanR. tba partieka of the aogar panietpate 
la the procaai, carbonic acid it CTolred, and onW/ (iodneed. There are aoaie aab. 
■taoce* whichirwmara actire than otbera ia prodocins tBii change. Yiatt k the moet 
remnrkable t bnt blood, while of egg, ginr, and fletb, if they bare begun in potrciy. are 
eapobta of eieitiBg Irrmcntatioo t rcgetable albomni and gloteo being, bowerrr, aioro 
actirc. Vegetable ilbumco, gloteo, a^ legumin differ from moet rcgetable bodtea In the 
large ({nanttiy of nitrogen vbkh they contain. Theae mbataneex extit in all frutii, and 
hence, ^ticn Amit ia cruahed, the lugnr of the Juieea in cootact with tha atbomen of 
glaten being then expoaed to the air, oXTgen k nipidly abaorbed, the nitrogenone body 
hrgtna to potrefy.aod the ngar poama iolo Amneatatire activity. Tbe aeceadty far 
oxygen it at the coauoencemeat of tbe deeompoeilioB t when tbe potreibetiaa of tbe 
albumen or gluten baa ooeo begun, h extr^ tbnngbnet the mom wittuinl ns 
quiilng aoy Amber aethm of the ak. Three may Iw rcgmkd aa natarai fcts 
mrnia. teaac k an aniSeial one. Tbia body will be more panicnIariy>dcKnfacd. 
See Vaarr. 

To pnidwcc 4 vinuoa Iktuld, it k aeceanuy that there ahall be preaeot lagar, or 
•ome body, aa itareb or gum capahk of eoaverahm into augar. a certain portion of 
water, and idma fmxnt—hr all practieal pnrpoaea jrewelt and the temperatare aboold 
be ttnadllT nmiDlaioed at aboot ao* F. Doth cana and gnpe wgar yield alcohol by 
Armenlallaa. bot Lkbig ecneideri that cane ingar, before it midergaea viooua termen- 
tation, k raorrrrted into grape angtr by cootact with the fermcult aod that, eotae* 
■tiuatly, it k grape logar atone which ytrlda alcohol aad earbook add. 

Ora|>e Hear, u dried at IIS", coataiaa exactly the rleineati of two atoma of 
alcvbul and four of earbonk acid. Aa ffC’lIH}*) aad aCO* arim from C”U"0'*. 

Cbm ragartabeamiitnniifvater to form grape aogar. It foUnva theiefotw* bat 
oane ngar aboutd la Armrating ykid more than ita own weight of earbaok acid 
and ak^ol i and it baa been aacenained by expcrtmetit that loo nuta actnally giro 
loa, wbilat by theory IDS aboold beprodaced.camjatiogaf SI-3 ofarbooio add. and 
SS-7 of akoboL — (JCaae.) Dr. Pereira baa given tbe fottoving very intdligibie 
amuigement to exhibit tbeoe ehaogra t — 

■•TtBMt. roafuwrni«. 


rrirmbMAjM 


««fir » • 




17 







fermfintation. 


ISt9 


Tb». wat ^ 

W.fl»l.bowevrr.«».-»«r»i-.I>~- 

iDBlpU«d wWcb U m imporuni to *”*^ rrnrf nfi<—-"T*"”'"— ••»><*>■ 

pn*«iU tlrT«i*b th« 

by nteriBa fajflBeneia ta ?“7. P*” ,i^ aate. Ferwu^uiitm, 

ertir. »«■ without “ I, u« pm«« o( 

^ nhTopetKnii or non^ra^rtH^ 

pulrefirmf Bibrtui«« or nn™«rtfcig^^ po^ dwtiBgolrhM, in b<nh palr»<fnetkm 

,h>cb i» Irft fbr «c« tim. in 

B^eorduig to BloftcJctttt, ^ niii.* «hi 1 will iadare akoholio ftnnrtititkioi Ui 

Biungwou. «b.Un«. into to (to ,.it..to.or, ta 

mnLbctnro of Boqorfort cb«tM| 

tiS-S-S?e:i5:Wirl?s rr 

«MB ^Rhool llu BdJUllBI ^^^^'t2rw'tbB'»^Bbw*r 

ssHrs::ira2xj.-s. 

5 :!:s:S";S 21 

ihrrHbw ptc^npo*. 

is^B.-ns :sin.^ cs^ ^iSs“ ■'" 

I?j 2 sr,"-Ws* 
S^'Tz-ji'sr.ss.'sxzsr^^ S 

ILSSI rr«brf in .»oi« «l»er. toon * ^Xf- 

of rnp. «|E^- .b. toter ^If .b. 

»«<nnl under tb* nUcroKopt. S,« ir n fcrSibl nftrr 

SSiSw Sri “ * 



190 


n:«MENT.VTION. 


KTvad, h«t DO patHTnetioa coMei; tii» Veil naliad ami htrodBCod ialo a 
fimh aslatkia of m|<v near, coollaue lo grow liuariaDU;, iaducing, baDrvcr, tf at 
all, hot rery ve^ firmrutatimi. vhioli mpUDy eeaaei« Iteaca tha growth of fhogi 
during Amoentatire pnftiaaia ii bol a Mcaadary nhenointaoa. TIu* inrriMi 
reaUaary femcnt. which oeoni after y«u< hai bra in contact with ngar, arucf 
from a derelopofml of ferment eellalcae, which probably takea ^arr at the capeoia 
of the aasr. If nutKlc, gebtUae, yeast, Itc., in a ttrj adraneoi stale of putrid Oo- 
oompoaitinn he introdaecd into a auluUoa of I tngar b 4 water, sU phctminena of 
patrelhction disappear» after a few honra, aetire frimeataiiiM acta b, ftrasmt ccUa 
bring ibrmni, and the Ui)aid oontaina alcohoL bat no manaitc. Tha inaad^ty of 
enubed yeaif is dae, not to the deatrurtioo of tlw frogi, bat lo the rhembW ebangea 
which arw mdoeed b ynal dnrieg tha ronaidatnble tbw neewaaary complete cam- 
aUanlioa. The cmaM cella, iatmdacfd into sagar water, gire riar to the pMdoe* 
Hon of betie Icid, w)ihnat wrolothm of gii.” Sehoiidl is of opinion that frraicnlation 
is a ptneeaa anatogma to the fbmutioa of efher. lie bclicaca that one of the con- 
aHtnenta b yroit, together with the elencata of grape angar, girca risa to the fbmia- 
Hon of one or aerrral oompmudi, which are tli ninnpnaiil b stala umtenii (like 
anlobit-rinio acid), apiiltbg bio alcohol and cafbonio acid. 

WebrIieTelhal the preceding paragrapka fiurlr repreacat tho eiewa wkicb harvbci-a 
prucaalgated upon the phenomena of ebsage, whkb are b many rarperia analogous 
to those of eoobustba and of aitalKWi prfaenled b the ibrmcaUlire pmocasca. 
Uaeh has been dooc, hot there an stilr aiaM'p4nts which itrm.ml iJm carelW al- 
teation of the ehamiat ^ 

lo n ptaetJeal pobt 'U riew, the quBtiua which arisea from the altcntloa b the 
sprcitle graritv of the Said by fenncntaiion b a ngy biportani one, n koowlciigw 
of the ocigbal grariiy of beer bebg rwjirircd to Ax tha drawbaek allowed span 
bear wboi expoeted. Bccordbg lo the tenna of to Viet. e. &. By thia act a drawback 
k granted of 5s. prr barrel of ibirtynda galbos, npo^beer exported, of which *■ the 
wocia oasd irfirt fmmtatm were not of Ina speeilc grarity than ItJSd, and not 
grrater spaciAe grarity than and a drawboek of 7a «dl pM^ bartvl npon hew 

of whkk “ the woru used brfan /trmtatttim were not of leas spaciAc grarity liina 
]'*’**'" P* ohaerres tho orlgiaal grarity of^ worts means of sems 

fiirm of the fayditnnetrr, and presrrres a record of his ohsetratlon. The rrrmue 
ofllerr hia only the beer, fron which he has to bier the original mrity, Krom 
the gnat anccrtmnly which appeared to attend thk iiacstbo,* noftmori On* 
bom, Unfruann, and Bedwood were employed by the Uo^ of Inland Bereoue to 
diaooTw how the orbbal Crerity nf tha beer rngilM be aaeertaioed xoat aecaraicly 
fhaa tho prupcrtisa of the beer aarll When woria are fermented, the aagar pomes 
into alco^ and they lose h density, and sssome as beer a diftermt spacide giarily 
grarity of the wort is called the <wbuia/ gntrilp — that of the beer, Assr prurilp. 
The report nf Oraham, llofbann, snd Redwood, upon " original giaritics^T may be 
swppused m be b Ibe hands of arery brewer | bit aa some of the poiaU czaniiiu-d 
auleriaiir exphb many of the phctiamena of rioous Ibinantatba, wa hart tnm»> 
frrrrda Arw paramphi to oar pa^ i — 

** Ai Uw aieobol of the beer u darired from the deecapositlao of aaecharine 
oiattcr only, ^ represrnu approxbutrly donbb its weight of March sugar, a 
apa e i i la i ire origioal grarity m^t be obtobed by simply bereasbg the extract 
grarity nf tha bsor b^hat of the qnanlilr of starch tngar known to be deeompi^ 
in the tkrmcniatiao. The bqnky would then reduce itadrto the be« m.... of aseer- 
tabbg the two eaperiiiu-olal data, aaamly, the extract grarity and the praportlon of 
aioob^ la thehmr,partitulariy aftbeknar. It woold be requited In decide whether 
the aleoliol shoold be delcrmbed from the grarity of the spiriia dktiUcd ftwro the 
beer t by the ucreaaed grarity of the beer when ia abahol k araponwed offt by the 
boiling pobt of the beer, which k bwer the larger the peopimian of akJiul 

present; or by the refracting power of tha bm npao light_rarioa mclhuda ra. 

cammruded Aw the rabntiuo of the spirits b brer. 

" Origbai gravities so dednoed, bowsrer, are found lo he nselria, bting b error 
and alsrays under the truth, lo aa extant which has act hitherto been at all aacounted 
brewing, npon a dot* c i aa in aiioo of the proesm, pmrna to be 
lea simple than k implied m tbs precedtag assoraptioni and other chanra npiienr to 

hk reAmdw msSwwa._I-. aV- _a. . 0 a . a '7- . 



snhsiaaces which an Amnd b frrmcnied liqnida fheae indtridoarmrilin dcAoed 
the pomibk ruige Of ranation a ortgbnl grarity, and they brought out cleurty for 
the Art! Hme the ntiure of the agencies whid chMy effect the result. 

“ The uae of rune sagnr k now pennined b brewerkti nod the aolatiiM of sugar 
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FKnMENTATION. 

jrarUT of «iij« •"‘“**^. S?^Md tkini cSiIm ot T»bl* 1 . 

.«t€r<4.mWy tnwwonh^ Tbeim^>nrwiuirW Uun U— 
mbith toOomi. owWerer. <h» of rtm 

nonb«ti h»T» tU rcfrrenM to — 1 .> ^ •)» jlmd, kM ■ »p*elfic 

gnruj ct I01(H. ™ of IJ^U.»ipeeiflc fn^nj rf 10*0% »d 

SO gT«i«|irf aB»«Mjr « U«« ,„ ,fc. ««»4 

rtU-^oo th*t mportt hy wri^bt 
71 iwt» of owboo. 1 1 |»m of hj^intrm, »U 
orrf7?r«« of «rC«Mnhui«4 with nimru of ^ eboMt. 

uJiio^ iOialotenieW U no* EjirtJ»e« to i«t«i» 11 irf tot chooRw 
oK^^y too prtoeipoJ cb-ig. which. ^ 

oklch^lt. ooJy tflTrtit tht looportw* of tot o»y|^ tod bydro^ « 

w«^. coolStd with tot wbto. Tht imn-itu* of o tyipo to d bH™*” 
5“n4^^ toowtitt Of dlatoitJi*. dortag iho «*»»«*• rrfomd »o. 

totrrfio.,, Ibwd o,m to tb. of dUhrrtt 

toiotim. ^ __. 


CMi tfipw. In lOM part* 

li^ »«44lae 

Cakaa to innba<rit„ 
tyeeteto- * 

lyMtatOmrttT. 

S5 

M 

7S 

lUO 

l» 

ISO 

17S 

SCO 

MS 

ISO 

* 1W3 
■I'M 

BI'SS 
® 44-10 

SI ss 

U10 

7ssd 

st-fi 

»4'7S 

lOS-Sfi 

lOIOI 

loao-t 

iiwo-s 

1040-d 

lost 

10(1-« 

1074-9 
iuess 
iuos-1 

1104-7 


« Wbcn Jrtit to t4U«l to tbe tomuon oi €»«• .»»» - . 

chtrint totati.m. tod fcmtnWMW coinntotcd. \*“ itST-tito 

ftIL oviBc to tot ttntw of ctriwioc tcid gat, tod tot forott^ to 
u ,p«ia^j ligbtortotoi otter, 171 of ^cJbSd^a 

uefu^ of toe origbt to ,V ugar, toe (pBthjr to toe ngtf tnltoM r«ot gridntUy 
to i/t^ from lOM W lOST^l, to alto ntof^ S 

tke ti w** of frmioBUlinti or of my other cnatigt u ihr TW* *'^*‘”* 

tbit! Inctttot todeotitT to ooi«* to »o tUaitlioo oh& toket pltct la 
^ tk^ nnn anetr ohirb oomblliM wito tot elemtate to otter tad beeoaitt »ttrch 
W ^tlroto, provrf b, ILRtot tad 
p,^!^ toe »&m fermeoutkia to ctae Mnar. The me^?to^23» 

C^Xeb ™«mr. oito iaerroto to tpeeifie ^rxtj.^y 

ai%iatttoymtt. AttoutiootolOOQptrU to^tagtr » ow.ht^lW 
mrifT tOM'M. brcisr with t part of erjtUJhitA. o**lio oehl athM lo it I I 
(Sac afttrttrd* batted fiirloenor-torte boaia 
IJ80 fthr, ll oat feoad (obea ct»W) to bare iltamed a jibtOj to IOJ7<»-aa 

‘’“rSTdi'^r^brtJiJwrtito ttotlbmaf “J* 

ate to *n»l ptaetoaJ Tttoe, bol toett mate be toadied ro tW eryatl, •>“ 

erw bS* -ll«M^ origiaai gtmthy tot fetaten!«J diBineto, 

acoirdlaa at it oatderiTtd ftoao a oott to caar lagtr to of ««*«" tyr. 

Tbt ^rily tomtit oort ott drteraiioiHl to 1* tatenaediate 
cMi^ ti^J taditaieb taeff. aad tobitoma coaiabua*aa tijaal qaaaiUy rfouboa ex- 

hibit«dlbefoUo«iaggr*Titita;— _ 

Ctat tagw • 10T« Pale mall - I0741 »*»rdi aapr - 107*^ . 
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Twa other ntexaeca wrte Cmii 4 la faiila*nca Ihe orlgiaal ^rit; of the Tort: 
dextrioi or the gum of ftuch, tod canmcL Tahlea are gircn at the apecillc 
graritjea at theae, from which Ihe (bUowiaf MulU hare beea iMocal > — 

Skarrh angar ... |07* 

Dextrin .... l06t-9 

Caranurl .... IMS'S 

CarancI <a atatnl to intrrfirt* more than dextrin to firiiig l^hCnna or appanrat 
aUeonatiiMi lo frroMHUed warta, nhhoal a enrmpnadiiig prodactioa nfalcolud. 

“ Aaodver eoaMitoent of malt wort, vfalch •honld ant be umlihal, ia the Milnble 
aaot^ed or attmmiBaqa principle derired than the grain. The aitrofea «aa deter¬ 
mined to a atrong wort of pale malt whb hopa, nf ibe apnnflr fraritjr IMS, and con¬ 
taining abont tl percent, nf aoild natter. It amounted lo O-Sl? per cmL of the 
wort, and nm^ be onaaUered aa r t pce ai aling S‘48 per cent, of albmnen. In the nuae 
won, after being fallp ft-rmanled. lue ahrogra waa frmad (o amonal lo (flSt per oral., 
cqoiralent to t'L per cent, of albumen. The ioaa obaerred of nitrofen and albumen 
BUT he eimeidtnd aa principally due to the prodnctkai and gmwtb of Teaat, which fat 
aa inaulable aiaiter. at the coat at the aolahl* Blbaminoiia maltrr. Sointiaaa of egg- 
albumen la water, eoatainnig S'iS and S'! I par cent rrapeetiTcly of that anbatancr, 
were fonnd lo hare the apeeide graritiat of Iona'S and 1008*1. Hence a loea of 
denaily haa ocoarred during CmnentathiB of 1*1 dcfrca on a wort of I0A8 ortgiaal 
mriiy, d^h can be referred tn a change in the pr opottlnn of athoaiioona niaUer, 
It wUJ be obcerrad that the poaeibW inllaence of thia lafaBtaace and of the grenlrr or 
luM prodaolion of reatt dnriiig ficrmniillioBetipon the graritjr at beer, are ivatricted 
Bitfaia narrow Hauta" 

The reportcia' procosd i — 

“ The proeeH raf)ainRl tor the detcrminalioo of the arigmal mriiy of brer, mart 
he eeiy of aaeendoo, and occupy little ttmu It » not propuae^ in the examittatino 
of a aimple, to teparite by chnaical aaalyaia the acetal coortitnenta whicb liara 
been raunrraied. In fact, we are practic^y Umilad to two rapenmenlal obacrvi^ 
tionaon the beer, in addition to the determiaatum of ila apeeldc gnricy. 

“ One of thcM ia the obeemtioo of the aaumnt of toUd or eatractire ntatlcT ttill 
rcfluinine aftar fbnoaBtatiaa, whioh ia dhraya bkir eonaiderabla ia bear than in the 
eom^leiy fermented waah ef apirita A knoen meainre ef the berr might be rrapo- 
ralad tn dryneta, and tba aoild tnaadoe weighed, but thie wnnhl be a troublcMMiie 
aperalian, canid not indeed be exeeoied with great aecnraey. The mme ub}ect 
may be attained with eren a mote aerriceabla espreeahm Ifar Ihe mull, hr roeuaring 
exastiy a eertan qnantity of the beer, nirh ae fSoinr flald owuwa, and bouing it down 
lo loiBeahat leaa tbaa half ita bulk ia an open T cmel, neb aa a glaaa flatk, ao aa lo 
drtre off the whole alcohol. The liqnid when cool ia made up to fbur fluid mtncea, 
or the original meaanre of tha bacr, aad the ipeeiSa gmriiy of thia liquid (Mthaerred. 
It haa already been referred to aa to the eatract Krarttr of the beer, and td^irpaenta a 
portbn ef Ihe original graeity. Ufa beer of which thohialory waa known, the original 
graeity of the malt wort waa 1131, or ISI° | tba apeeiflt gTaviiy of tba beer icaelf 
before tTaparatiao, liHS t and Ihe extract granty of the beer IOM'7, nr H-T**. 

“ The aaeond nWmni iei which can be made with auScient fecility upon the brer, 
ia tba dctemmalitB of the quantity of alcohol contained in h. Thia mfenaatian may 
ha oUahied moat di^ly by aabmiiiinga known mcanira of the beer to diatilletioo, 
cantinuing the ebulUtlMi till ail the alcubal ia hronght orer, and Uhing rare to coo* 
dram tha laUcr witbuai Umu. Tl ia found in praetira that four omeo-mentuiTa nf lb* 
beer fiirm a coomient quantity fee tha pnrnenc. Thia quantity ia aecBralely 
meaaurcd in aamall gtaanfeuk, holdiag I'M grama of water when fliled np to ■ mark 
In the neek. The mnnihef the naU rtlart coutniahigthc beer ie adapted to one rnd 
of a gbiaa tobe-c o nd en aer, the other end heing bent end drawn out for the purpoeg of 
detirerittg the rondeoeed liquid into the email flaah prtrinuly tued fur mraaunng the 
hm. The apirituoua di«uUaU ibould then ht nude up with pure water to the 
oiigiaal hulk of the beer, and tha apeeillc grarlty of the laai liquid be olnerrid by the 
bottl^ oe by a delirala bydnanetcr, at the tnnperaiure of *0“ Fahr. The 
lower the grarity the larger will be the preportino of aleubol, the exact amonnt of 
whieb may ha learned by rafereoce to the proper tablee of the grarity ef apirita. The 
•p«nt grarity the beer already referred lo prnred to be MS-tS | or it waa U'iVS^ 
of gruTiry lean than loot^ or aratrr. The • apint indicatMai • of tha beer waa there- 
tore I fOS® 1 an^he extract grarky of the fame beer M-T®. 

“ The epirit iAWatimi and eairact grarity of any beer being giren, do we poeaewi 
uta la M*Ve w to 4S(*tvrviio« with crrtahUj the ori|{laal ^ ^ 

lui olroady been nudi f^vkiem that throe daU do oM Mcmle aU Ihe fhdun oceewary 
Airjcachuii the rnuired mfmhtt by ealcalaiiun. 
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“ Th< fonutiaa of Um fxfr»cliwe matter, vblrb ehiafly iiitarta lb* erifkal 
fTBTity, increaM with the propeM of itw fe mw ii r a t ion i lliat ia, nitJt iW propuruun 
of alcohol In tha ftnninlia* jM|Oor. But wr rannot pmiicate from iteory any 
nrlfttMPii whuUk ihi* fbnmtkMi ot ops of Uittc fobstpocci iliotikl beir to iKv rof«uUii»ii 
of ib« otbirr, and art uaabk, ibrratiQni, to aay betbrehaad ibal h«ana» ao modi 
aojtar baa boon conrartad Into alcnbol in tha fcrmroiation, tbaroforc ao much aoitar 
haa abm bean eanarrtnl into the eitractlae aobatanco. That a nnifona, or ttcarly 
uniiorm raUtkia, bowrrer, k preaenfad ia the Ihnnalioii of tb« apirita and aattaetWe 
aalotnnoe m brer brramg. appamra to be aalabbahad by tba qhaatTatMJua which 
fullon. Such an nniibrmity ia iba rconlu of the rinoaa fcrinralatiiHi ia an etaanlial 
coadtlioo tbr tha aoooam of any mrthod wbalaarr of detanninin* oripnal RaTirioa. at 
Iraat wtthin the raaEc of oirconwlaacca which aflbet bear brrwiag. tHoerwiM two 
fcnnantnl lliioida of thia date, which afrw in fiaing both tba noma apirit indiention 
and the aama istnctire grarity, may have had difleiviit origiial gntitica, and Uw 
aolntioa of our problem beroouw impoaaibla.’' 

The following table, one of arreiid of equal mlue, giraa tha nanlt^ a partirnlar 
frrmmtntinn of cane ragar. “ Fifteen and a half pounda of rebord nnr ware ilia* 
folTfd in lit galbint of water, mabing |(i{ gaibnt of aolution, of which tha apccifis 
grarity wot lUSS-A at ami aftat nddio^ tbire llnid pounda of frrab' porter renal, 
the aueciiie gniTity waa 106S'9i. The aciginal grart^ mar be taken aa loJVa 

Tatmi IL — FtrmtnktHtm af Jfiiyae^ W'arf 1 / arifmal pruw'lp 1055-g._ 
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nkMWVAttHa 
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rwMMi M 
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DiMiMiarf CJitraeT 
CaTSVltr Mt. 

1 
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0 

lUurt. 

0 

0 

85-30 
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9 

0 

• 

1-59 

Bt-19 

8-|» 

s 

0 

11 

9S7 

47-89 

7-48 

4 

0 

If 

I'M 

43-49 

11-48 

5 

u 

38 

433 

40-13 

15-17 

6 

1 

fi 

SSI* 

3B'B0 

i9-ao 

7 

1 

11 

fits' 

81-39 

3391 

8 

1 

19 

M9 

971a 

9T-47 

0 

s 

11 

8-39 

tote 

S31>I 

lu 

1 

It 

987 

I3-40 

41-90 

II 

B 

it 

10-97 

7-40 

4:70 

19 

c 

19 

ns7 

4-IB 

fll-15 


** tloluai^iil. and r. reapeetrrcly eafaibit the aptrit which haa been ptn d i i e r d. ami 
the aulid tnaiter which haa diaappeairal 1 tbr dnt in tbr liirm of the grarity of the 
apirit, npremed by the nnmbar of degreri it ia tighter liimi water, or.niulrr lono, 
and the aacood by tba &U ia grarity of the M>lBthm of the aoiM matter rmtaialng 
below the original grarity IOdt'3. Thia laat raloc wiD be epnkra of aa * degrm of 
grarity bwir U ia alwaya obuined by rahtraelrag the extract gra^ (colamn rr.) 
ftoat uw kaoww origiaal grarity. To diaeuref whether the peogrr m w Crrmentatloa 
baa the rvgularity aaerib^ to iL it waa acceraary to obaerre whether the uine re¬ 
lation alwaja hotda between the eolnuu of •degreea of apirit todirathM* and ' de- 
gnna of grarity loat.* It waa aaefWl, wuh thia riew, to flod what degreea toai 
eorreapnodeii to wbota aamber* of degreea of apirit iodiettioa. Thia raa be dooa 
aaf^ fttm the ptwediM table, by inlerpniatioo, where the nnatben nbirrved fiilliiw 
fueb other ao cioacly. The rarreapoadii^ degreea of apirit indiration and of grarity * 
hat, V nppear ia thia uperimral opon the f e rmci tfa tion of aagar, are aa fbllMa: — 


Taata lit.— fcrmranilmw of Ayer- Hart qfaryWgraWiy IMS'S. 
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ft : rmentation . 


** In t«» otitrr fmoentatUnui at eaii« *ngmr, Um 4c^n of graTitj loM. fixinii to 
o«rrr*(K'*<l lo 4 c)|t«im of qiirit Iralicatuia. lUTcr 4illcmi fhra tbr RimlMmor lli« 
prcciiliii)s rxpniionit. or ftiim one uoUicr, mura Uum of gTSvHjr lott. Tbio ii • 
■oi&ricnUv elate appeoximatioa. 

“Tba mUiviof tabic la of mneb unportascc:— 


Taau IV. — Sraacm-SoaAB. 

Degntt ^ SfitU lejitatioe, inl4 tanmp md ief Jrgrttt ef gnmif letL 


BinMrv fkr i li ai pwi ml ermritf Imt e ui iwp u aatna ta vhcila O u tm of iplrtt Mkalton, tba ttgrrm mf 
rrwittj ItM i wri^an H aa In tnniai tf ■ ncftnc at tfhh MmallnH nf* mMwI Rena 


IwClIlMI. 

■0 

■1 

9 

. -3 

•4 

•3 

9 

•7 

9 

9 

0 


9 

•a 

•5 

*7 

9 

1-0 

19 

1-4 

19 

1 

19 

9-1 

*•4 

1-7 

39 

33 

39 

39 

49 

49 

X 

3a 

5-4 

59 

39 

09 

7-0 

7y. 

89 

9-3 

*9 

n 

9-3 

9-9 

10-3 

IiiT 

119 

119 

199 

13*4 

11-8 

1.V3 

4 

\n 

14-t 

14 9 

139 

13-3 

159 

169 

167 

179 

17-7 

5 

M'S 

l«T 

19*1 

t»9 

199 

909 

foil 

919 

91-7 

919 

« 

fl-7 

3SI 

Vl’3 

93 9 

14'4 

14-7 

939 

9.19 

96-1 

Mil 

7 

171 

X7-# 

181 

189 

!9I 

299 

309 

30*9 

819 


H 

sia 

31-3 

Sd'O 

aa-i 

3441 

34-5 

.159 

33-3 

36n 

rw-6 

t 

87t 

S7-7 

389 

88-7 

399 

397 

40-3 

409 

41 3 

418 

10 

11 

4X'4 

47'7 

419 

434 

44-0 

44‘9 

45-0 

439 

46-1 

469 

479 


** It ia tern fhnn thia table tbat for of ipirit indiratioa, the earreapoadinit ilo- 
pim of gimvitjr kmt ar* For 3*9^ of aplrtt biUeatioii. tba cort c ai i oodlng de- 

grttt of eniTitjr loat arc *139. 

“ Thia table la capoUa of a valooblr appiicatWm, for tba mke of vhicb h tri eon* 
alnietvd. Ii; mcaiu of it, llie unknown oriBinal ^rhy of a fmaentad liijaid or 
bear from ease angar may ba di a c o Tctcd, pforided tbs anirit iodiestinn and ealraet 
gTaaity of the bsrr are obMi-vnl. ttppoaile to the tpirit kodkatioa of tba beer in tbe 
uhle, we find ibe eomapooding daiptei of graTliy loat, whieb Uat, added to tlw 
extract graviiv of tba bear, givaa ila c>ri)paal grarity. 

“Siqjpoan Ibe nwir bear cxhihiiad an extract grarity of (lOO*-*), and anirit 
iodicatum of ll°. Tbr Uttar inarki, aeniniiii|t to tba laMr. of gmeitj loat, 
which added to the obarreed extract grarity, 7 •9®, girca S5<® of originarcraviiy for 
the beer (lOdl'g).** 

KaiUar tsbtci are enaatmeted for etarch ngar, and Ibr earinaa wortai with and 
witbonl bnpa. 

After explaining many pointa eonoccted with the proUein. aa it preactUed Itaelf 
imder earied cnaditiona aa it mpectad the original worta, tba ^port proccedi:— 

“ Tba olgact ta aiiU to obtain ibe apirit indiotlion of tba beer. The apacifle gtnrily 
of die beer U ftret obarmd by mcaaa of tbe hydrometer or wriafaing botlie. Tbe 
ratmet grarity of the beef ia next obarrrad aa la tba farmer metbnd i bat the beer 
for thn purpow may be boilad in aa opro gUaa flub till tlw apirin an gooc. aa the 
new proeria don ant tMaire the •piriu to be oollecied. Tbe apiritlciis tbinld lemain- 
iag b then made ap to tte origiaat ndaaw of the baer as before. By bning its tairita, 
the baernf conne always hterraaaa fai grarity, and the mon ao tba tidier in dcabnl 
tbe brer baa been. Tbe differyoee between iba two graritiea la tba new apirU iadb 
eadoB, and b obuhed 1^ sabmciiog the berr grarity fraia the rxtnrt grarity, 
which bit b always the higher notnber. 

* Tbe data in a partionlv beer warn u ftdtowai — 

Extract grarity .... 1044-7 

Barr grarity. 1085 | 

Spirit imUeatloo . • . . . g-go 

Now^eame brer gnre by dlctUUliim. nr tbe former method, a apirit IndlealioB 
of 9-*^. Tbe pew spirit iodienthm by rraporation fa, Ihenfoie. lasa by 0 3® than 
the old li dicatNm by dimUfaiion. The meaiu wr« ot«uaed of comparrtg the two 
indicatimsi giren by the same formentrd won or beer in serctal haodr^ caaca, by 
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•doptlRS the pnMTtice of boiltajt the beer to • retort, Itutemd of ui flatk nr 
buto, aod eoltcetioff the elcDboI et the leme time. The rreponit^ milform|y indl- 
eatrd e quentity of ioiriU io the beer werly the i«me ae wi» iibtamed bjr d.ttilt«tlaD. 
hot elwjye iMuibly W u to the pneedin* toetanee. Theeo eiperrnietim briB* 
made opuo fermented liqaid* of hnom oriftnal )r*rity. the rrtolica could etweye U 
otaerred betoeen the new epirit todlcalion uul the drjfreet of epaafie gmruy luM by 
the beer TnbJe* of the Jepeen of apirit todleatlon. with their eorreipomlinK degreet 
of nanty loat, wero tboi conatmcicd, eanctly to the aune nuuiner aa the tabka which 
precede i and thane new tablea may be applied to the aame way to aacrrtahi t^ 
ungtoal crariir of any apreimon of beer, ilaamg (imnd the degrem of apint mdi- 
cat^ of iha hear by eraporation. the eormpnoding defreet of parity toil ate takaa 
from the ubla. and adding these drgrrea to tha exOM grarity of lha beer, also ob- 
aerred, the otigtoal oavity ia found. Thus the apirit iodleathn (by the amporatioa 
method) of the becrTatelT referred to, waa 9-«°, which mark 48° of parity Inat tolha 
now talilaa. Adding theia to IM4-7, the extract parity of lha aaoM beer, 1087-7 ia 
ohtaioad aa the original grarity of the beer.' 

The reautu of tha axteoairo arriaa of expari m e n ta made, were, that the proUem 
could be aolred to tbotwo extreme coodiihma to which they hare only to deal with 
the pore augara entirely oonmtad into aleohui. 

** The real diflealty ia with the tolermtdaUa coodittoa. which la alao the moat (Te- 
qnent ooe, where the aolid matter of the beer ia partly atarch aogar and tgrtlv ex- 
traclird} tor no accurate cfaetnical meaaa are known of ae p a n u ia g Ihtar wfhaiinrra, 
and ao determining the quantity of each to the aUxtnre. 

“ Hot a remedy p r ea enteil itself. Tb# fcrroentaiioq of the beer waa eam]>I<ted by 
ibe additioo of ycaat, and the caaitltoeata of tba beer were Ihna ndaced to alctdad 
and eitractir# only, trmn which the original grarity. as if aeon, can be ealculateA 

“ For thia purpose s nnsll hot knowa meiiBre of the beer, such at fear fluid 
oancen, was carcftiUy deprirtd of spirits by diatiUatioo, In s gtsas retort. To the 
fluid, when epoird, a charge of freah yaaat. amonnting to 150 grsina waa added, and 
the mixtotr kept si 80 " tor s period of sixteen boars. Csre wis takca to coon^ 
the retort, from the commencement, with a lobe eondenaer, ao that tbe ahydiuBo 
rapoor which cshalcd from the waah during tormenution abouU not be loet. When 
the fermentallna had entirrly ceased, heal waa applied to the retort to diatU oflf the 
slcohot, whkh was collected to a eoolod raaeirer. Atoaf three-flflha of the Ikqaid 
were distilled orer for this parposc i tnd the rolmnn of the riutinale was then made 
op with weier to the origtoal rolume of tbe beer. The cpectfle grarity erf the last 
tpiritaoiu Itouid was anw token by lbs weighing hottlo. to obtain a cewrcetioa for 
the imall qnattlUy of alcohol nneroidably mtiTidoeed hr the yeast, s parslM rape* 
rtoarnl was nude with ihei subeuiuie. Tha aame wrigU of ymat was mixed with 
water, sad dielllled to another aimilar retort. The robeme of thia socood dlatilhMw 
WB1 aleo nt-le up by water to the beer rolume i be apecifle grarity obarrred, end de¬ 
ducted ftton tUol of tbe preceding tpirilooaa liquid. Thia aleabol waa added to that 
obtoiiicd Aa the flirt datiflattoo of the beer, sad the weight of atarch aogsr tar- 
tmptwding to tbo wbolo smeaat of slcoboi waa calralatcd. Thia was the firat tTwiili, 

“ For the aolid matter of tha heert Ibe epiritleaa liquid rtMtolng to tlw reto rt waa 
made ep with water to the bewe rolume, and the spreiSe graaity obwerred. A 
cnnwetrali wm slao reqolflnl hare tor tbe yeaat. whirh ia obtoiaed by making vp the 
water and yraet dialUlrd to the awcond retort, to the otigliial rolume uf the heer.and 
deductliig the gra?^ of this fluid from the other. Tbe quantity of starch engar cor- 
rmpondtog to this eometed grarity of the rxiractire matter was now ramialied by 
Ibe table. This was tbe ticood rcaolt. 

** The two qnaathin of stareb lagar thai nbtaiaad were added tofcther. The 
specific grarity of the solnthin of tbe whole amount of atarch aagar, te (bond to the 
tohlr. rcpt r matrd the ongtoil grarity of tbe brer. 

“’Thia method must prw an ori^aal grarity ilightiy higbrt than the Inab. 
to the cirrumamoc* lliat the dextrm. albomra, aad lalta, which are toend among ^ 
aolid masteta d ia mdt td to beer, are treated as bsriug tbe low grarity of tat^uic 
matu-r, and aeenedtogly amplified by shoal ooe-siath, like th« aointoner, is sUowiag 
for them ahieutely aa etoreh sagnr. The error from thia aeurce, bowerrr, m Ineon- 
f derable. It ia to be farther aherered, that tbe ertvr from imprtfret auuupnUti^ 
of which there is mort risk to the prooesa. is fearing s Utile sugar to tha extrar^c 
mstter from ineomplrle fermnatstinn. This seeiJent aim tocreasca tha oripasl 
grarity dedneed. The proc a ae basgiren rraalla which are reitiarkal)L)r nnifom. end 
u ralnabte to tbe acirntiflc inrealigaiioa of tbe sstjeet althoogh acd to that ready and 
easy exeewtina which is neecaaary tor ordinary practice, and which rraomnKtida the 
former method.'* 
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Tiau V. — Tob«wiJJnMccrt*lnliiuOrifhi»lGri»iliCTby tielHaliniitioB 

IYdctm. 


Dtfrtt* SfirU lajimtum irtli ttrrttptnJhtf dtfrttt •/iatf in Malt II ar »•. 
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I/tiftttt t/ Spiril taJifatam »Hk eamafamliaf dtyrtn af fraritf lutt im Malt irortf. 
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FERRII' ACID. (FeCP.) Thii new compouad bavlDg bnm ptaacribetl M ■ 
•ourai nt ■apdrinf tnygm to prmiiB coning ia dhlap-MUi utl ia biumS, br 
M. Ittirrmf-. ewan aatira in a practical «orl. U. Frcmp la ibe diworetcr of lliM 
acid, which he obiauu in the irate cif ferrate of potaah. by prcjcrliog 10 paru uf drr 
aim hi powder apoa 9 parti of itoa Blingi, igahed la a emcible i whoa a reddiah 
nia«, coataialog much Arrralc of pntaah, ia formed. The pnrparalioa eoccccdi beu 
when a forge craeihle. capable nf hohUnf abool a plat of water, ia heated lo MTonglf 
that the bottom and a eoaple efinebee abore it appear Ikiallj, bat dietinetl} ml. in 
whirh itata the heat la Mili ndeqaate to effret doe drile([rBtkai whbunt dcrompoMtian. 
Aa mtimate auTtorr of abont ino graiai of dirm/nitre with ahont nne-half Hi vcleht 
of the lliieit IT—I Uiaga. la to he thrrrwnat ooce apon the aide of the emcible. The 
mratore will Kwa iwel) and drAagretf. The crarilile bring tahen fonm the (re, and 
the Ignited maai bring coaled, ia in be Ukrn out with aa inm ipami, potuided, and 
iauBedialclp pat iatoabaltbi, and excladed froai the air,from which H wnubltpe^lp 
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•ttrart molitnrr.moH I* a«oinp««t U U hj xif »cti« of w.wr. «pr- 

cisllv whh IhtoI. Info ozvnn piTfliulo. «wl of mm. mid !>»• xuA 

bWolMinnl Ui » ftwimua; U .ppriin locloodl« 
duramramoff. M nion ■* Ubmt«d. inio it»JK« and ftmc wid«. — 

Mt.jTd. SlmiUi prrporT* the (rTTBle of poUjh by eipouiig to ■ 
mrr of tnely powdered perotldo of iron with four tiiii«^ 'il 

bM n omethjR bne. bot on deep m to opoear blmk. rzeept »l the 
mpidly eeolrid by the .chon of the «Up& or iitt^ ^.h rf 

cSIX. tb. Moi of Iron ID «irt in thl. 

oxnro. or doohU the proportion of that la the fed ozlde. Heoee fit mine of pore 
fnric ibooU »!■»«« li rtln* ofozyKm. eqo.1 to .bon‘ « cobio in^t but 
how mech of the fcrrmlc of potoeh moy be mtuiihe to prodnco « like quMi ttty of o xygen 
coot he •mtrd. ftiu. the rnicermlnty of the opcrolkm bjr which M » ptwh""- 
FERKOt’YANIl'FA The cotnpoaudi of the nulid ferracyeoiyia The bittrt 
ndint ie biboiic, when, therefore, it combine* with hyditiRen to 
wdd, h bJie* up two Warn*. Thc»e two etomt of bydrogm he replmml ^ 
niettt)* u io fcTTocyMid* of poomium or pmiaiMe of po«*»V « •« » cemmualy 
See P.feeUTB or PcrrA*ii. Fertneyiinogen cooeuu ofC*N*F*, which may lUeo be 
written Cy‘F*. or, for btrtity't mkr, Cfj. . 

The mode* of preperio* t^ ftnncyenidc* differ, neenrilinB M the 
iMae* it totoble or iiitolohle in wxier. The toluble •abi, tneh m thorn with alkxli^ 
■re pnrpered eUher by oMtiwIWng hyd(«rirroey.nio mid .H 

O.UK nVhy boiling prurnfam hloe whh the ..xWc, the met.l of wbl^ I I* totended to 
comhtae woh the t&^xagen. <)tbcr method* nmy nleo be mloWrd in op^ 

The procemee for prepwing the ferroeyMide. of the elkxU mrtelt oo the Urge eewle 
will be dmerihed la the article ParaitATX or PoTaait. 

men the ferroryaaide U intolobl* in water, it mar be prepared by piwpimt^ 
a aall of the metal with fcrrocjanlde of potaaihitn. Thui, in the praparatiuo of tbe 
midtah or purple Armcyanhle of copper, 

*(Cu030') * KH-Ty -CuCiy 4 S<KOAO*> 

The abore e«niatIou written In fbll beetanra i— 

J^CoO,.*!©*) + K*C*N'F«- Cn'C*NTe r »(K030’> 

Fermcyanide of potataium la much utcii aa a teat for earioo* mel^ In 
of the characteriatic cokniri of the preciphate* funned with many of tbeia pri^ 
cinU frrroeyaaidca with their eoloori and modea of prrpnration wUl be funud la ibe 

ruUnwing Uati— .. . . ,_■ . _* 

Farroryw/uA n/„luminlum.—An inataWe compound formed by dlgrating hydme of 
Blumioa with fer iopnia ale aeld. , , , 

/-Vrniryaaidn i/oa/uioey aad oraeatr. — Neither of three aalu are known tn a atale 

'^fwJJi-mAe/Wima.-Thl.-Ul may be prepered by bniliog rrammn War in 
■light eaceii with boryU waur and reaporaliagtD crjataUi^t^ ^ , ... 

tn a aolniam of a mil of bluuuth. a yellow precipitate la obuincd. It liccatnee of a 
fffyvtiifth tiot M k*«piuff for tone tun^t , , 

^ f'n ruymUf ,/eviZiwm may be altaiaed ■■ a white prccipitale on adding a aohillaa 
«f (errocyanide of poumiam to a aulublc aalt of cadmium. , . ■ 

/'rrrwpiiaiA ^ re*-i«ai may be prepar^ in the aame manner «» «h»t « bunn^ 
hnt, owing to tbe aporiug aolnbility of lime in wuter, we mnal rabatitme cream ef 

lime for harTtu water. _ , 

FtmcfanUt o/nrium ia a whit* aalt only alightly aolaWe ia water. Ita proprnlei 

nr* Tery imperfectly known. n 

FrrnVyaituU tjf c*/i«iuow.— The pgotoehUirido of ehronmun gire* a yellow |ir»- 

cliMinta with flmiieyanid# of potaMiam. _ . 

NrfTorw«iA<feii4o/t.-«aliaof eohalt gi.e a Jude him pmupiate withferroeyaimh 
of potaaainm. It appcari to deconipoae on keeping. ■■ it* odunr ^omra aUert!^ 
Ftmtyamtk npfn.~ When fernwjanidc of potnarium i* added t o a eola tioo of 
■ubrhliir»le of mpper, a while pitTi|i<iai* appenra, whirh, oa expomre. heeomea eoa* 
rertrd into a porpliah red .ttbataaee. appurrnUy Hrniiral with tb* ordinary rerra- 
ryanlde of cupper which fhIU down on Ibe admixlare of aalta of the protoxide of 
cupper with acilutiona uf fonticyanide of imraaamm. 

/■ineea i i a wfa efyfuriauio may ha oblained, arcording to Bfraeltna, gpder thr fneio 
of an amnnihiuia earnbh. by deeompuaing Hrrrooyanidc of land with aaoluuoo of aab- 
■alplune or glucina. 

/Wraruoaidae/'Apifnipra enaatiinte* ferpoiirnmic acid. .... 

frrrmymuj* •/!«■, or prwanwn Mu*.—Tbia aall rxiHi In acerral eaodiuoin. ae- 

<1 9 
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njrthi«totheBi«d*rfpiTt»nilloB. Tlw oidimry lalt « for»«l by •Wing • iPliitMW 
of ferrocjMliU of potunom lo a 10101100 of o prnail of iron. Tk« (bUowiog equo- 
finn cxplaiaa Um fcaouoo liuU cotoct wllbtb* iMqoichlarid*: — 


nroHn*) S(Cfy K'-aCCfjF**) ♦ «KC1. 

FtTfCfuuJt o/kaJ ii pmcorrd m a vUte prreipiute by ailding • aolatioa of 
(^fTarranida of FocaMioia 10 a alt of lead. 

ritnii^niifr -f mmfMtimm k pfobaUy beet {lerpand by oeattaliMiig (crmprouio 
aeel oiib majioeeU or Iti carbonate, a forou a |ioW jrOow aalL 

Frmejnatjt qf miofmtm mar be obuioad u a okitr precipitate, oo adding Cirrta. 
cfnaide id poiaaaiem to a aolaikm of pure ptocochtoride or ptotuaw lp hal e of mao- 


caneaa. _ 

riI repeal ^^wttrrwff. — Tbia cotopound cannot be obtained u a atata of pimiy 
by pfedphatioo. It baa not bern aufflctently examined. 

FerrepauiaU tff matpUniim. — Molybdont aalugiec, «iib Cerracyaaide of po. 
taaaiam. a dark bcoan predpitau aotuUo ia exccaa of the precipitaal. Ua aalt of 
Btolybdie oxide be treated ia tbe ■atue mannrr, a precipitau ia obtained, baring a 
ainiilar appcamicc. bat inaolahle In aeat, Molyhdaua la autailoa giro (aeclpitatet 
UebtrT in adoor tban the laat. 

fWrmywudb q/nirbal ia iditained mdar tbe form of a pale apple green prvaptlalc. 

on ed^ioa of pmaaiale of pntaah to n aalt of niakeb 

/• Vr tecy ua nfc ^ftUrtr .— Ferroeyanide of potnaainm girea a abile precipitate with 

. . ... 

-/ nidr'rr-t may br formed by tbe actaao of canatie aoda oo pruaaian bine. 

jFarTwyueidr eon ho procur^ pneinely in the tome manner aa tbe oor- 

teapondittg fcarhim call anbatitatiog lolulioci of cauatio airuntia (obtaiaed from tbe 
aiirate by ignhioo) for baryta eater. 

FemrfmmU i/aralulam naa probably never been obtatned pur*. Wollaa um found 
that matalie acid (diaaolred in binoxulaU of polaab) gar* a yelhnr prccipitata «itb 
pruaaiata of pataab. 

Fenecymude c/lharimm. — A white precipitate ia prodaced by tbe actioa of •olutwB 
of prumiale of pataab on Mlta of tborimn. 

f «» » wyue ufc of 1(0. — Vxun lalla of tin, whether of tbe per* or prot'mxide. giro 
white pmnpitatBa with Cnroeyanide of potauium. 

Firncfami^rftitmumm. — BolatlnMof titanaiei giro a golden brown prreipilate 
wbra traaltd wiib aoUuioo of Ikmieyankleaf patauiom. 

Ftmtymniibt qf arwaiam. — Tbe pmtoehtorida giree a pale, and tbe percblorida 
a dark reddiah brown pineipitate rritb fcTrocyanido of pnta aa l a m . 

Ferrwrjnnldeqyeaaadieai. — iialu of ranadie oxide ghre pale yellow, aad of ranadie 
acid, risk green preeipilatea w ith proiainle of potaab. 

IWnrjiamiJt t/fitrimm .—Cblqpde of yttrhun girea a white precipitate with feem* 

of pOtStfSiUDe 

fWraryoBufe af rrac cannot be prepo^ by precipitalion. It mny be obuined in 
tbe rnna of a wbite Mwdrr by tbe action of oxide or carbonate of sine oo fom>- 
promie acid. —C.O. W. For FBnBO> 0 txxocafi. acc Vn’t Ihetiamtrf wf t'Xtmutrf. 

FIItREdw or FIBROUS IKtUlES. From time to time aumerona g ra aa ei , fibrooa 
barka.aad uibcr tobataueet of a ahnilar chanctrr, bare been intioduaed bto cum* 


mercet a lew of tkeee only hare been found srailtlde for mannfactnrr. It K bowervr, 
deemed of interem to describe briefly come of theae. Some of tbe merr important 
regrtabk fllma will be frilly notioed under their mpcctirw henda. (See Cota. Flox, 
Hanr. Ac.) 

fbiao frraaa. — Thia fibre ia obtained from CVtiea anwa, which grows abondantly 
in Chiaa. and in rariona porta of oar tudiaa rmpirs. The aamptea which bare been 
imported are prlaeip^y obtained Irum Cbmod and Hoog-Koog, U IMS. blgMra. 
Wright and Co. obtuaM a patent for the prepontion of thia fibre. Tbeir proerm 
mmnmd lamintlallj' of boiling the etrtns la an alkaline tolorion, after they had been 
Brwnnnaly aCarped fbr fd btmra in cold wnur, and for It boon fat water at ttF Fabr. 
TIte fibn ia then Ibonughly waabed with nurs water, aad finally aubierted to tbe 
action of a rwrnat of high prcseuni steam til] nearly dry. 

CMjtm Htmf m SJma. — Tbia Ibfw ia aaimOy camfomided with China a r au 1 bat. 
Ibers ia little doubt they are obtained from two diflermt ktnda of nitiea. The China 
gnaa from the Untea utacw of WlUdeohow t the Callooee Hemp, fiii/—*, or Jfoeif, at 
Somairs i andi^he Hhta hum lha U'lint tomarimima at Boxbn^h. The plwt pro* 
doeing tha CaUaoco hemp, wae introdneed from BeocoolrnloCal^Uia IWia, wlierr. 
nader tha ears of Dr. Uotbnrgh. >1 was for many yean eultirated in the Hotanie 
(lardena la IStL,a qna^y of the Callaoue bmn wm imported into Engtaod. sod 
properly tested (its practical ralae was thought ■> nighly oi; that the Society of Aru 
owatdcd a aihrer mnlal 10 Capt. James Cotton, of tbe East ItulM Company, who in* 
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it. “ Th* eUrf oJ»Uel« whi^ iat»Tft«4, 
diSruliT wWA «•» foBiiJ tp niMt in tbr prr|««l*iM of «h« 6kn “ 

ilu pUot* I two* of th« fraetmta OMulljr adopttd *itk **“*’ v, 

S^^Ww hi prrporw* ih* «brt for iho wanu^or* of 

nif. prow- of tcnphi*. whoHj m.ppUo^ 

*od mJo b-ttUo obIt > wrr iufsrlor re-lt Wiwti ma«r*l«d or r«^ *°**^*.j 

■mv Cna ikal Dm •&» lt*3f •- -or* r-ilT a-troyrd 

tb« •trio. I»«rili« thr hut forty y W t 

mod tad ckMP ptoet— tor preii»ri«g ihU Bbrr. hot hitherto oitboat noeb •J'***'^ 
EidVotur^rtSy!^ till quite nmoU^ the co«t of iho ihn w- meh - to p^lmfo ttt 
briac bfooghi into the markrt u a •ubititnl* tor fl»«. Bm * 

•b^ ilui the Urhea ttmaeiMiima and the kttmpijIU may ho oht^ord in ‘ 

limited qnantitieo in Tariotu paru of India i and a 

pateotrd appears, to a tery prost oatent. to hate maored the ptartkal di«CT^ 
EhuTh prr^ily stood in the «ay of its raipl^meot by Miraa^nr m - « h^ » 
for, yoaVit U p^haldo that lb. Caltoow hrap 

the fihmas materiali enipiored ia the ana."—Jorer* Kepart Oreol ftrtofattofc t»^ 

atJ^dSissejr^ •iS.ir.ss; ^ ^“3 i~j 

oaoTM hot rt^liron* /bro. The SrSE 

twrlrc days, sAer which they a— eo -nch sofleow! that the oolor •broae portaiB la 

'"ttL'l.'f- This ia the n-lT. aa-e of the fbr- of the 
mttamtta, % pl»ot which itrowt wild, kbiuMUiitlr. la wioM |i«rw of the 

MTwrtreciM. ai^W ittcd by the luurt* ia th* nunithurture of cord called 

*• f ft—fr-iiiTrr_* 01* ** Oar.** , m a __ 

Aim fikre, or Aer, the prodnee of the Agate ntipata, and other allied apecies. 

cmployrd. CWiTiBa aad mpra are made of It It ia obtain^ fr« tta dfe— teauti*. 
It ia ealeolated that 8 cwt per acre of this eawHaat Bbrr might be ohtainei 

if^W Ea^iloyed at St Vtaoeofa ia the maaufortare of lUhin* acta. 

cammuo cord, aad coarse lioea toe flahiag. ^ _ v-;. m > mtneen^ 

Sew OtiM meee (TiBamleia e—coUm), a sahrtitale tar horse W M s 
mmcrial tormAolstenns. Sooartim- the Bhroos hash of the Indian eora is need 

ftjr the —ine perposo, bot it is mme brittle than U—wes. 

P„lm.lnejS^rhem three art obtahud t»t»rr 

Cme/Un^ Manyoflhegraae-areaowbeiBgaiedfaithenMniifoentreorpeper. 

'“^(Wto^iSnStoi by Dr. noabwith and Dr. Wrtgbt, aiford aia^nfonaatiOT 
aa M the stlwaglbe of diflitrral kin<U of flhroos sobetaMoa. Tbe 1^ UWo 

Bis^ esperhomu awte by l>r. Boaborgh in 18041 some of tbe fibre# wert. howeser. 
probably imperfectly prepertd. 


1. Rrtnp CRogUih^ 
htorga (Sanaenera) 
.n. Aloe 

4. EJeo 

5. Dooaha • 
fi. Coir 

7. Hemp (Tadiaa) 

8. Wonllct comal 

*. -f - 

ta Snaa 
1 1. Biinglil paat 
IS. Cha nala poat 

IX -1- 

14. Has (ladUa} 


■oii«k»l Km 

Ceaneiu mirni 



AUrtne ai'i i'a— 



^feorr itweriorne t • 



Saemtrm Rmmpkii - 



fWo. mwrtferm 



Cen—fiw —nna 



AUema Ampaem - 



IhnUmmia * 



Crtihiarm jmeree - 



eWrdar— nhmrte. - 


• i 

^ mpmUri* 


- 

ttihitem wuiafial • 


• 

Ltmm 


■ 


Bn—tea WdoM. 


lOS 

ISO 

110 

»s 

M 

87 
74 
74 
<9 

88 
■a 
•7 
81 
fit 
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In isnu. Dr. Btntlinrgfc mad* anmlwr icrK* of raperimrula, of which ih* (riUowin; 
tahl* jhea thn mnU t— 



BoUalcil NflMc. 

Ikraklllf tt clabb 

1. Bowitring hemp 

1. Callootc brmp 

а. - 1 - 

4 , Soon .... 

5. Hemp (Indian) 

б. Uoiu^ .... 

7. --7- 

8. MnaU peat . . • 

9. Bongbi paat • > - 

10. Plantain* ... 

Arrhpiar Sp .. . . - 

Vrtktt (eaerufiaM ... 
CoeekonM ntpaefari* • * 

CVotnfarM Jaaraa ... 
Caaonbit autira ... 
.fisacdyaoaiMw taoaaUma • 
iliiimrot ttririmt . . - 

„ caaaaAiaat . 

Ccrekanu rliiarim ... 
Afajtt ..... 

Mm. 

948 

940 

IM 

lou 

lU 

118 

l!8 

111 

118 

79 


Enpcrirooita wctw road* not long ilfioc by l>r. Wright oo aeirml wrU hwinm Wft- 
tnfal* flbrt* when mad* iato rope*. The fuUowiag were the renali* i — 


Camwi* PaaK. 

Botaksl Kmm. 


I. Yercnm nar - - 

3. Janapom ... 

a, Cutihalay nar - 

4. Cotton. 

5. Maniot - . . - 

4, Pooley maagu 

7. Coir .... 

CaltUnpii gigamita ... 
Crelelaiimjimem ... 
rioaee AmrnroMa ... 
dtmipium derfioeenai . 

&uM*nera xayduum . < 

tlUiimnu fneaaAiaae 

ChcM Baci/era ... 

IM. 

&ia 

4ii7 

8«1 

.■Mtt 

318 

990 

991 

^- 


Tb* delhet of all theie thna if, u It ivprtti Ifaair aae la wearing, that they break 
at tb* kooi, and ia all wearing proccaHa the libra* reqnin < 1 * 40*01 joining. 

t>r rrgetabl* nbitaacct of lb* datura and quality of nmlrcMcd hump «r laqnrtnf 


Ooaia ... 
Ueveo • • • 

Britiab Kaat loilic* • 
Other pan* . 

Cwu 

5,498 

1,309 

Cgmruud net ralue. 

- e 8>97 

14.7 AT 
tUI99 

9,918 


17,938 

d38.5fi7 


The iwewliaritic* of ihcne fihrai am not apMjfled, but a* they are not hemp, flax, 
tow. or jute, w* may l^y infer that many of the flbrei naniM abor* are included 
in thee* Hnpnrtarioo*. 

FIBll E. VKQETABLE, called alao Ltoxiaa (/.iyara*. Fr. 1 PJUuuru 
Germ.) ( ia t^ awat aboadani and georral ingrr^nt of plaaM, cuating in all their 
parti, tim tool, the lenren, the item, the flowan, and the fniil t aaoeumag in Ui* com* 
pact wood to 97 or M par ernt. It li obtained in a pure male by treating lawnlnfl 
aumaairrly with hot aleobol, walvr, dilute mnriatie acid, and wnk potaah Tyr, which, 
dwolre, firm, the mlnomii aocood, tb* rxtractir* and aaliaa niatur* t thud, the car- 
hnnata and pboephate of limei and, butly, any reddnary aabatance*. IdgnUiua 
fibre*, aa^ aa law-duit. powdered bark*, atraw, hrap. flax, linen, and cotton ciMh. ar* 
coarertibl* by the actkio of atroog anlpburie weiA into a gummy inbatano* aualugnoa 
to duirriac. and a ingar rearmbling that of the grape. 

Mach attentioci bai 4 of Utc year*, been directed to the coarenion of rtgruble fibre 
into pepar. Fee Ponca. 

FIBR15E (Eag. and Fr.t Tkirruedcr Fatmloff, Germ.) eonadtatei the ^neipal 
part of aniaud raaicla t U axiata in the chyle, the blood, and may ba regarded a* the 
moat abondatn eonatitnent ol animal bodiea. It may b* obtained ia a pore mate by 
agitating or bcd!ing new drawn blood with a btuuUe ^ twigi, ehra it w^ attach itacif 
10 than ia long reddiab fiUmrati, which may he deprirrd of cokau’ by working them 
with the handa midcr a mmmicl of eoU water, a^ aflcrwardi fire^ front any ad* 
hering gieaaa by iligiatloti ia alcuhol or ether. 

hihrine. thu* obiaiacd, i* anlid, white, flexible, aligktly elaatie. inaipid. inodorawi, 
dqpirr than water, hot eonmiaing t fiftba of Iti weight of it, and withoal actioo on 
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tntant m *<'f^ At St SiSr of fltth, h h m »W7 oomtuHit 

Into two T«it^ 

ssrlii;??,.-^»i S K "•_<■" ^ x'ij:! 

^ Sitilzriii S^-'sS 

^F.uTMi altn aaJnt b» different tuunee noeoedinf to their wuiot ™ 

w. clW rcogh, th. B«t •» •^l*. ^ 

S ir, Vs SSii'ss.'^ .-sisf 2rr 

a“rii;t«K •«« ■“»""««to .~i. ~i *1 

«fh"r:;rJl.t^ of t««.cl.j. the U«J. of U» .W 1*.^. ^o bl 

ire wortlT inndo of oit rtecl. wUkb wonldbt the b*i« f« nU c«hf^ ^ 
SmtU Wet «re y Ii i, «mtJi harder thtn the Witteied di el, n«4 ftien 

Whig beJta the^SoM tKiTie entirely free IVotn 

woo to htSerrd rtetl. which i» no •««»«»<-• than n» rt eomr* from the liter forge kelbrt 

*”Tbr^Jlh-i robber, are generally forgtd In the common "JSX.SlIS 

the^tTrllS h.^ which nr^Z^ 

come into tha country. The fihw of bfer »ia« w m . ^ ^ ([|,(g 

down ftnm the bliatettd Urt. and the emt Ingola. and known by tne nameoi imew 

file^nwkrr'a forge m-a-ta of Urge btHow^ 

SStlSVhoJTto^-Zn a dwTSff-l r* ** to e^o^Zr^Sli^^ 
alto nwtalna a deep gnwte for ermlaining die or boaie*, for giriogjwttiewlnr 

•" ^JeZ^and wjnaiw file are formed rmlreW by Ae 
b-.Zr?ladm,ih«w.th.«,mUhm-iner. 

iwo-haidcd hammer. The latter ia generally eery henry. *iA a bread foe. for t»e 



nr.E. 




Ury* filoL TV; bMk ttrOM vllh uieh tnuli m Id make tka larftM nDootli anil 
flat, •itboot vhat k eilkd haad-tianmering. Tlik arkea froa tiunr ftvot eipericsee 
ia the nne kiad of vork. Tke cxpedmao arking fron tke oiaa caoie H aot kaa 
remarkable. 

Tke kalf>n>ini<I film an made in a boae flutmed into th« graore abere mentioaed. 
Tke ited beieg drawa oat, ii laid apcn the raaiided nr—, aad bamiMfed till it fllk 
tke die. 

Tke tkree-uilcd tin an formed noularljr ia a boas tke reeeaa of vkick coatkia at 
two lidai, witk tke eagle dowawanb. Tke Med la flrM drawa oat aiiaon, aad tbea 
idaeed to a bom with aa eagle dow a w an b, ao that the bamnicr forata om aide, aad 
tbe boM two. Tke rmtad flka an fornied b; a awage »itiin«e to tkoae oaed hj 
eommoa atnltka, bat a little caakal. 

The Ue cutter n>t|iuivf aa anrU of a aiac greater nr bos prnpertloard to tbe liae of 
kk filea, with a flme aa ercn and flat aa poaatblc. The kanutken weigh (bora eoe to 
Are or ala pooada. Tbe ekbcit an a little broader Uiaa the flb. alwrpetied to aa 
angb of abimt 20 degreco. Tbe length k Jnat enflkieiit for them to be held bat be¬ 
tween the Sager and tbnmk, aad lo itnng aa ant to bead with tbe nrdis at the 
hammer, the ioteodty of whieh may be beet eoucwired by tbe depth of the impmaHm. 
Tbe inril k plaeed in tbe Ikce of a atroag wooden pom, to whieh a wooden ncwl k nt- 
taebrd, at a amall diataoee below the level of the anril'e ftme. The file k flni laid 

r tbe ban aaril, oae end pcjcetiag orcr tke ftant, aad the other over Ike back 
of tke tame. A leather etrap bow goea orcr nek end of the flle, sod paean 
down upon enebeldeof tke block lo tbe workinno'a feet, which, being pot into t^ amp 
on each aide, like a alirrnp, bolds the flk firmly opoa tke aaril na k h ent While the 
point of the flk k enuiag, the alrtp paa— over ooa port of the flk rally, the imiiK 
rntiog apon the anvil, and the taog u|ioo a prop oa tbe other aide at the strap. Wbea 
I— aide of tbe flk k ainglc cot, a fine fik k nn alighily over tbs teeth, lo take away 
the rooghncM t when tbey nn to^br doubk cat, tnother — of teeth k cot, eroasing 
Ike (brnwr Marly at right aagkn. The fik k now finished npoa one aide, and It k 
avident that the cot aide cannot be laid npon the ban anvil to rat the other. A flat 
pker of an alky of kid and tin k iaterpoaeil betwma the toothed aarfkee aad the 
aaril, whik the other aide k eoL which compkCely p rtac r rija tbe aide alnaulr fiirmed. 
Scnilar picen ef lead and tin, with angnUr and roitnikd grooten, an nacd iw catting 
triangnlar and bolf-ronad ilka. 

Baspa an cot pneiariy in the same way, by naing a triangnlar ponch Inatcwd of a 
flat duaal. The gnat an ia enttiag n nap k to pker every new tooth aa moch aa 
poaaibk opposite to a vacancy. 

Flk enuiag laarhinca have been (bum lime lo time iavented. Ia 177* M. ila 
Moodgay rrad a memoir befhre the Commhtea of Cmamcree. in wfakb be mraliooed 
the {arentiooi fer fik-enuing in 1fl9» by Dnvrrgrr, in 1714 by Fardonet. ia 1740 
by Thknt. ia 1746 by Bnehit and Ganialn. and in I776| ainee which, k 1100, Raoid 

invented a fik-eottiag machine; aad in 1436 Eriraaoa mitadaood aaoiher. fiirJafao 

Kobisoo, j— heron hk de«h. iavented a method lor eaUiag rurraii like; and in 
I(ti.1. kleasn. Johaaon. Cammidl, and Ca treeivad the medal of tkr Srwttiah Ikciely 
of Arts fcr perfecting 6ir J. Rohknn’a aebrnne. The aecompaajiag wood rate, 
which in npnanuatioiM of Urn filrhciming mnohine of Mr. W. dkiitrm of Rirmtaghsm, 

win show tbe general priacipk 
npiai which those machiaea an con* 
atrneted. 

to oeder to render ihk iavrmiim 
hatter naderatimd, two views of tbe 
•pparatae for prodneiog tbe eroaa* 
ent or teeth of the fika, an givra. 

F>s- 74# k aa cieratka of Jhe 
npper pert of the flie-entting m»- 
ehins aa seen oa one sidat 740 
k a ploa or boriaontal view, aa the 
Biaehiae appeon n« tba lop. 

0 . k the head of tba lilt hammer 
pk^ la tbe end of the krer d. 
whieh k OKwaled on an axk c, 
tnraiag la proper brnriaga ia the 
fniBieworiiortbamehiae td, k the 
Ult wheel moaaled oa aaother aak 

. _ _. .. ... *• tnraiag k henriags oa the 

frame won of thn msekiar. and hariag any rmpiiied anmber of pndeetinaa or tap* 
pna upon It for depr—inf the tail or ahortrr nd of the haamrr nr dlt Wver A 
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Th. .iU wl-cl A to 

•pM Um aoiio Ml«i mi it Uki* tam ft»r -ith • piBh* J. »p» ““ ““ "• 

«hkli u ittiulctl bjf » l*i«l 
frwu my Bi* toortr to tbo ri*p«r 
oo iu etui, or in ony otltrr oooto* 
nWnt nuumor. Tbe bed upon which 
lb« Miok ptcco •t««i benri a 
Burinl •. Thit bod u Brmly top- 
ported upoo muioatjr placed opM 
pmpet t J* *• 

hluh pieoeo of tteel nnder oprro- 
tioo, and ii tlwiwn treored in the pntr 

WJaw* iir boUbf oismp* A, mounted 

on crnire pin» In the tliJe It fit- f ***> 
which tlidB in brU down hr a aprinn 
nmt allda bmeoUi, and a moved 
backward! and IbrwanJa io flie ma¬ 
chine upon Ike (t) »d**f ■ «. of 
the frame, by mcoia of the rack n 
and ita ptnioni the latter being 
mimiited opon the aaleof the vaicbet 

of the pbl 0. opon the end of tk.J.-"'• 
•WL Tbta IwM' k drDTMAra nftPT n fT col lieu rflflected vpcMi tlw bUak by 

r^nTkl -STuppet wlaei a. la moontrf apon the rod of the aal. «. of 

th^St Irhach^ cooarquSSy re«dv« wuh it, and by drprctaoigt^»*»« r.e^ 
utrlljt^ioSy^kc in^ pUne «. ^dbk 

wheel p, and tkereby tha advancing movement of the blank a ettected oner cacn 

’^Tb^‘k aa. attached to the npper aide of the lUt hammer. Ua^ 
beba iSi^.dSSr^^lia«jhlo bcltnrd plane e. mounted in the *• ’Urh 

ea^M or bwemd by it. aihatbg nitpumd. to pro- 

m tTiSbr ad. of thr lUt hmamer. to tm- mb «dab 
the^c^^J^r b^ ofter every Wo*, and b coulmictiao with m*ty 

Md«^ mct^l^to etmntentel -.Jjibndbo or tembnoy the aprmg a. may bnve 

£}S*E-1£ “Hs 

plSTor s:^ 1 . «ad by depr.^ ^ 

enda^the lioMera w. b. witbdi^ 

till wbael cowbnbg to icvolve. tbe neat tooth adranoa. Md drm^ ™ 

hina^bol beto h Uot.. the uU of the h-mmrr. H" “ b oper^ ^l 

bav* quitted the bcUned pW o^aUowod l^ ^ ^ hammer will Im- 

fonorr poailioo. ABrv the tooth ^ ««»pod ^^ 

maifliatrlir detewod aad elBrct-tbr Wow or ent « t^ blmu ___ «/,!,« 

hammer'ria.^ it will come in oontnet wuh 

boMeva. amlftwoe them hockwardii alia aa eomi « «be^^ ^bammwM^p^ 

thfl um Um bokkrik Um •prtnc »iU unioedkMiy ^ funrmi onnw 

S: rf ^ i^Xi the h««mir^ri«^ ^ 

)^ib> till wheel b aboni to drocea the end of the hammer, when the aaine movw- 
^ntt of the parto wiD he iwp*^^ “t^ •>“ ■*'*?*5 

r»uSeint of tbe bbak of fterl <progT»«iv^ tbe ham^) 

ha* bean operated upon, when it will be iCawn ^t ^ the tolbwiM imnn ^ 

rpoo tbiWidiM U «, ihm b placed an adJawW. *o^ agmaat abkh lb. fcmt- 
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■WMt rod of itw (IkU / 7M, in eoctael u it k inOTod Cinrnrd b; tbc rark 

n, ami ii* plnioa. TIm iliiluis bar it, » conm’ciMi at ita kft rad to the brat Irrer B, 
the other rad of tbk kver brtiig fbrmed into • ibrkrd am, vblrh rat bt m-ta • rluteh 
ujaa tb« utoin thaft. and ta the aUd* / eontlmua to nd>uii!e. It will come in cootart 
with a atop t and wbn it baa braojihl a aufBciant kiqrtb of the blank pkrn of atral 
aodar tbr opmtioa of the mutinit tool, the alida /, in lla pr nu r raa , will bat* nored 
that Hop and the bar 6 forward, a^ that bar, bj meant of the bent lerer B, wtD with¬ 
draw the clatch on tbe main abaft, fram locking into the boot of the llj-whael. and 
eoat^nratljr atop the fbrther proncaa of the machine i the rigrr a^ fljr•wheel 
turning loo^y opon the main tbiaL 

The cat die ran now be rctnored from oat of tbe elomni, and reerraed to ent tbe 
other aide, or another blank piece pot in ita place i and nftrr throwing hndi tba pall 

? l of the ratchet wheel p, the tUde (, and with it the ftvtb hinnk, ■nay be mored back 
Bio the m e cl i inr bjr turaing Ike winoh bandle, on tbe talc of the ratchet wheel o, the 
tereiae nj, which will tern the pinioo backwaida, and draw baekthenek a, wtibont 
aftreting nap other porta of tbe machine i and on morlng hack, flie bar B, by tbe 
handle 11 , placed on the atop, the clniehea will be thrown into gpar again, and tbe 
machine ptoered to rat the next blank. 

Wbrn tbe blanka hare bren Ifana cut on one tide,' and are torenad in tbe marbina 
to fom the teeth upon the other tide, there almold be a piecw of lead placed between the 
blank and tbe bed to protect the fttnh cot teeth. 

It win be teen that the poaiiion of the Hop npnti the bar B, will detemioe the 
Iragth or eatent of tbe blank piece of eteei wbieb dial] be cm or operand npoo; and 
in order that the progreeiire morement of the blanka nnder tbe rattiag tnul may be 
made to anil dtHerrat degrree of flneneaa or ctaneocaa of tbe teeth (that k tba dk* 
tance between tbe cma), ibera k an ^'nating acrew npon the lerer r, the heed «f 
wliirh acrew ilopt egninet the nnder tide of an enr pro^ceting flom the fnune-work. 
nad ibarrby detecBunea tbe extent of the motmo of tbe lercr r. when drpmwd by 
tbe teppeta of tbe wheal a, acting npon tbe inclined plane (, eonaimnently dHemiaing 
the Bumber of teeth the rxtebet wh^ p ahall be mored ronod by the pall g i and 
banc* the extant of motion cornmnniraled by tbe rack and pininn to the tli^ I, and 
Ihr blank j, which ragnlalca tbe diatnnee that the teeth of the file arc apart, and the 
htier r k bnred apwatdt by a apring preaaing ignlnat Ha ua^ aide. 

It will be prrccired that tbe relncfty of the deaoent of the iuunmer, and conae- 
qoenlly the fereo of the blow, may be regnUtrd by raking or lowering tba Inclined 
plane » of tbe apring a i and in order to accommodate the Iwd npon wbteb tbr blanka 
not to tbr diffmnt incUnaunna they may he plaeni at, the part of the bed ia formed 
of a aemi-gtobular piece of kardraed Heel, which fita looaely into a limilar eoneority 
in tbe bnl r, and ia ihcrcIVm capable of ndjnating tUelC lo that the btenka ahall he 
projieriy prawmied lo the ratli n g tool, and rrceirv the blow or ent in an etftial and 
area manneri or the picceof Heel may bo of a canical iltapc. and fit loowly in n 
limiUr ahaprd conoarity. 

There are gmdm IB, placed on the top of the bid li, for the parpofc of keeping the 
Monka in their proper powtiuo tnwnrda tbe ratting tool, and theee can he rrgaleted 
lo fait bianka of any width, by taming the right and left banded temw 17. There k 
akn enatbcT 140011^10 Hop on the Jawa or elampa 4 whieh arrm at a gni^ when 
placing the Menka within tbe jawa 1 and IB k a handle or krer fbr raking tbe elampa 
wbtw imialri^ wbkh baa a weight raapradid ftom it for tba purpeoe of keeping down 
tbr blanka wnb anlBcknt pnoanre npon tbe bed. 

enltina lod m the koa a/ tbe hammer, can be placeil at any rcmiired angle or 
loelinatMM with the blank, it being aenred in tbe brad of tbe hammer by cla^ and 
eerewa la rattmg fine fiira n leraw k employed In prrfmiice 10 rack and 
plnira, for adraneing the alide 1 , and the blank piece of ami in tbe raachin*. 
JUrJtaimf tkt jWea.—Tbk b the laH and moH importnm port of file making. 
M halcTcr may be the ijtulity of tbe Heel, or howerer exeeUrat the workmanafajp. if 
It la not well hardened nil the hibowr b leak ^ 

Three ihinga are atrielJy to be obaerred in baldening j fint, to prepare tbe file on 
?*'*T*: “ ?* i* being oxidated by the etmoapberw when tbe 

** •iuth vflipct vouid not only tike off tint tharpne^ ot tbe tonch* bat 

rewilcr the w b^ earfiane ao nneb that ibi fib wonld, ia n link time, become 
clogged with tte Mbatmee it hed to work. Secondly, the brat ought to be rery 
unifomly red thronglHMl. end tbr water in whieh h k qnenrhnir*^ end cold, 
for tbe por^ of giring it the pniper degne of hardneta. Laatly. the manner of 
immc^ kof t,nu fanpormnee, 10 prrTent the Gki ftnm wnrplBg. which in lung 
ibia filea k rery diflenlL “ ■ 

The fimt oljeet k aenmipIkbBd by kylnga anbounee npon the fik, whkb when 
it ftiact, toma M N wer^ a ainiHh b|mio the anrfitoe. drfrndtag the m<ml ftom the 
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action of tbs oaygrti of tbs air. ronasriy thr procCTS conii^ in fim 

■arfbtt of the file aith air groBJwU. and then cortrin* it 

•alt (mnnats of aodal Altar thiscoatinj brraair dry, tbs flisa 

amt hardroed ; after ihU, Uw tortber was llphtly lwo.b«dorsT»ilh 

wbaa it arorar obits and metalue. at if tl bad not laom baiiod. TUU piwis lua 

laisly atIsatl (» Ibrat rrlalta ^" 7 

tbs quantity utrd, and tbs io*rfa«d ikiebiisia. W a o^*^ 

vbo med tbe imiwoTrd msihod a» tunr coMuniag about ons foorth the quantity of 

•alt lued in tbs .iW mribod- Tbs pnt*- e™^ 

to .atoratino,obirhli about thrrs poond. to tbs Tt^^Jr 

sfottuda. or »iih tbs disspsrt kind of floor, socb at that of brant, to atawt lbs so^ 
•litrocs of thick entun. The flirt rsqnirsd to be dippsd only into thw «abtaBcr, and 
imnxdiatsly hsalrd and baidrnrd. Tbo gToundt or tbs floor arc of no «“» 
than to airs the maia eonsittrooc, and by that ttisnnt to alio* a larprr €|iimtltT of 
mit to br laid upon tbs tnrftm!. la tbit method, tbs tali formt imtnriiately a (iim 
ooalinit. At team at lbs water ii r\ nporated, tbs whols of it hesumw fi^ the 
llle. In tbs old inctliod tbs diy tuh «aa to luotcly aliaehcd to tbs fils, t^ lbs 
grrslrtt part of it lsa» nibbed off into lbs firs, and was auldimed up tbs chunnry. 
witbont producing any rffret. ' . . . 

Tbs carbonaceooa roattsr of tbs air groonda b supposed to hars aoiM rffret to gito 
inn bardnria to lb« fits, by eMubiaiiig with thr steel, asd ri-tultrmg It moiw highly 
carbooatrd. It will be fiion^ bowsrrr. upon ra|irriwsiil, ibst regettWe catlpoo don 
not combine with Iron, with snflUicnl fimlhy to prodnoc any eff^ in lbs abort afarw 
of time a Ills it besting for the porposs of baidentom flls makert sto to thw 

bablt of uatog lbs coal of taimt IsMhrr, which doobtlras produces hum effect i bol 
the carbon ia ganorany ao iU prrpared for the porpow. and •>f **• ofwratlnn 

to shon, sa to render tbs rr»ult iDcrmaWrraWs. Animnl carbon, whm wopnly pre¬ 
pared and miaed with lbs abort hardening eomfoahiim, ia eai»bU of giemg biodncaa 

10 tbs iurlbee eren of an iron fila. .... , » 

Thi» earbonaccous niatlrr roar be rndlly ohlatoed from aay of lbs eon porta M 

animals, nr ftora blood. For ibis purpoto, bowerer, the reftise of sbwmskeTi anil 
cutriara ia the mort coneenienL After tbs Tolatils p^ baro been distilled tnrrr, 
from sa Inm atill, a brighl ahinlng coal ia left bebiod, which, when n^oced lo powdir, 

11 at to mis with iba salt. I»ct aboot equal pant, by bulb, of Ihia powder, and 
miirisis of soda be grrmud logotber, and brongbt to tbs consiatmer of cre» by the 
addition of water. Or mix ibc powdered carbon wkb a MSurwlcd toluura of lbs s^ 
till it brenms of the abore eonalstenc*. Files which are intended to be rrry hai^ 
abonbl be cortrod with ibia composition, prwrioua to hardmliig. All flies intrmW 
to Ills iroo or steel, parllonlsrly saw file*, should be hardened with llui aid of iWa 
mixlurr, to pteftrencs to that with Uw flour or groonds. Indeed, it ia prohnhlr, lltol 
the earboniirwns powder might 1-s nard by itself, in ptMl of set^y, staoe ^ 
uttmuin'ia or bartshom, obfainid by distillatioB. would U of "wh wj" •» «? 

tbs coal of no capmue. By meana of this mstliod the flies mads of ir», wlucb m it¬ 
self, k nasuseeptilile of haideatoa, aoqnitwd a superflelal banln«« sofflelrrrt ^ any 
file whstcrer. Socb flies way, at iba aams nine, br bent into nay farm t and, to con- 

srqiirnec, are partJeuurly luwful far aculnwto and dto stoheto. 

Tbs next iwlnt to to rraisblcrrd U ibe tost mettod of heating the Ills for bsid- 
eainr For ibis poposs a lire, similar to tbs camnum smith’s Are, is generally 
emproyrd. Tbo file »s bold Ui a pair of tongnea by tbs tang, and introdncrd latn 
the fire, foausiing of rwry iinall eokea, pcabing it mom or tcaa into the fire for 
tbs pnrpnae of healing it regularly. It must frrqaently be arilMrawn with a r^ 
of otoerring that it ia not too hot in any part. _Wbsn it ia uuiformly beakd, ftnto 
lbs tang to the point of a eherry red coloor, it ia fit to queaph to the water. At 
present an orren, formed of fire-bricks, is used foe tbs larger filea, into which the 
bull of lbs tollowa is directed, being open at one end. for the pnr^ of intn^ae. 
lag the filea and tbs fact. N«f to the top of the oesn am pieced two cross b ers. 
on which s few flies are placed, to to partially beating. In the bnrdralng^ hrory 
files, this cmtrirance affords a coosiileralile sarlag, in poiirt of time, while to pertmli 
lliem also to to more nalfannly and tluirongbly heated. . , , 

After the Ilk is peopsrly bsatsd for the porpnse of hardramg. in order to prodaoe 
the greatest possible Hardneia. it should to cookd as soon as pnaaibk. The m^ 
commoa roetbod of rlfactiitg thia U by qaenebtog it to the coldest water. Some fito 
makers hare been ia tbs habit of putung different snbslattors ia tbeir water, with a 
tWw to increase ito bxnlentoa property. The addhton of sulpfaurte Tcid to the water 
wss tong told a great seerel m the bardcotag of so* flks After alU bwwreer, it wiH 
be finnd, that dear spring water, free from saimal and ergrtoble matmr, and is cwm 
ss possible, b the best caktilaud for batdcniiig files of erery descripiiiiB. 
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la qcumclung On* in water. tooM CMlino ntost be obeerreJ- AU fiieo. ewept lb# 
knir-nmnd. -h—M be fauBrned prrpndicnltrljr, M qaieUf ■* jpouibia. w Uu( the 
npprr non iluU not eooL Tbii mauttetnrnl prareati ibe file (rom wnrpintt. The 
baJr-rwmJ «■ BMt be qnnicbed la the auae rttady ainaner | hat. «i the tniue (uae 
that It in keiH |icnKndie«Ur to the nrfnee at tbe wnirr, it miut be awnd a Itttle 
horinatall;, ia,l^ dueetitai of the moad aUe. otberwiee it aiU becooie noolMtl 
bodLVBrdiu 

After the fl 1 «« are bardened. they are brnabed orer with water, and powdtfed eoket, 
when tbe anrlkcc beenaiet perfoeily oCean and ntetalllo. They mgbt olio to be waabed 
well in two or three eUn watera tor tba par|«M« of earryiiie off all tbe ah, wbW, il 
allowed to remain, will be lialde to reaa tbe ffle. They aouald moreorer be dtp|>rf 
into liine.water. and rapidly dried beCote tbe fite, after beiax oiled with obee oil, 
eoatainbtt a little oil of tnrpeatiaa. wbtle ctiU wana. They ara then ffalabnL 

FILLItinEE Fr-t FWiproa, or Feiae DraJilfiJItckt, Germ.) ia, aa the 

Uat tem Joatly expreaaea it, iatertwiated Bar wire, aiad foro m a m a al i n g gold and lUrer 
trinhrta Tbe wirt la aeldvm drawn roond. bat itMuraily flat er at^iilar i and t«t> 
dnred by enid nr ailter aoldcr with borax and ibe hloi^pa. Tbe Italiea wad, 
/Hiprama, u compoonded uf JUmm and prwaeai, ee pnunhir ort-eork t becnaae the 
luliana, who flnt introdnoed thia ityle tk work, plawd »uU Iicodi apoa K. 

FILTH ATION (Ibg. and Fr.j F«/tnr«a, Oetm.) ia a procem porely neehaaieaL 
for aeutatlBg a ll<rairl ftnua the nndiaanlred paniclet floating in it, which Ui]nid may 
be citharthe ntrful part, aa In regetabb inruaiooi, or of ao aae, aa tba waahlnga M 
mineral preclpiialea. Tbe filtrrinf anhatanee aiay eonalat of aay pnmaa mailer ia a 
iidid, BJiatcd. or poiremleni form i aa porona eartbenware, nnaiaed paper, eloth of 
many klnda, or tand. Tbe wbite blotting paper auld by the ctatinorra anawria at* 
nrately well tor filtrra ia chemical expcrimentik pnnridad it be prrriooaly wiabnt with 
dilute mnrmtie aeiiL to letaora aome Uaw and min that are gTaeraUy pteient in iu 
Filter pepera ate find cat iqaare, and then Added twice diaganaliy into the tbape of n 
cornet, haring tbe angular pane ronaded off. Or tbe pieee of paper bdag ent into a 
circle, may bo Added But-Uke fhim tbe eentre, with the fulda ptaned eateriorly, and 
turned oat abaip by the praeauu of the finger and tluunb, to keep iaierrali brtoem 
the paper and the funiiet iato which it ia fllti|l, to laToiir the percolatica. Tba dhunetrr 
of tbe ftmnci aboold be abnoi tbree-toortba of ha bright, metaurtd fium the neak to 
the edgo. If it be more dlrergent. the alopo will be too amall for the rmdy efflux of 
the flaid. A filter eorond with the aidhnM ia moat eoareoiently waabed by apooting 
water opoo it with a littie ayrioge. A imoll eameib hair paint bnteb ia mneb empinyi d 
Aw colicctiag and taming orer tbe eonlente in their aoft itate. Agitatiua urTibration 
la of aiagnlar rflicicy in qnlekenlng pcreolatiaB, aa it dtaplaesi the porticlea of lb* 
muiatcoc<l powilero, and opena np the pnrci winch had bacooM ekaed. Inatcad of a 
ftmarl, a cylindrical reaoel may be employed, horiag Ita perAiraied bottom corered 
with a diMof ffllcriag pa^folded Bp at the edgeo, and nude tight there by a ulr* 
ring. Linen nr calico it ton Air weak alkaHne liqnori t and flxnnela, twilled wnaUan 
rioth, or AilPitaff for weak acid onea. Tbcie fitter baga ara often made eonimi like a 
fool'a nap, and hare their moatha Hpportrd by a woodca 
or matauie hoop. Cotton wool pul kioie into tbe neck of 
n fnanal aniwera Well for fiheriiig oUa ap>m ihr null 
acato. to tba huge way, oil if filtered in conical wnolim 
faoga, or in a auk with maay conical tnbca ia ita bottom, 
filled with low at cotton wool Htroager acid and alhaliaa 
Uqiuitf Busal be fitUfrd ibmogb a layer oftwonded ghua, 
quarto, deaa mimL or bnuMd cbarcooL 1110 akurrhaut 
aru a porooa blMoit of atone warn mode ia Hpain, which 
are eaareaient Air filtering water, aaalao the Chiroui filtering 
ilnae of Teoeriffe. largeW imparted into England at one 
time, bat now tapenoded in a great mourn by tbe lirii* 
fielal filtcra poimlrd ander many haiui , enoeim^ emen- 
tially of etreu of grarel, eaad, oad ehoRoai powd^. 

Jt it eonrenicBt to rentier Ibe filler aelf-acti^by eccom* 
medatiag the aapply of liquid In die rate of pembLatioa. ao 
that the pnatam apen Ibe pumni inr^e may bt alwaya 
equally greaL UpM the taull aeale, the hunp-fixuitain or 
bM't^glM Ama ea generally aacd for Imnps will be Amod 
to aaewer. 

Fia. 7 &I. rrpreeenta a glam bottle a. portly filled erith 
tbe fluid to be filtered, aappneled ia the ring of a cbemieal 
•taaiL and haring ita mo lb mrerted into ilw mme liquar in the filter fttnnaL It •* 
obriouf. that wbenam tbia luioor by fihratino Ihlla below the Up of the bnilte. air 
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.111 «ter I.U. b. w. 

Tawl .^h may im laail* » c 1* lUe luAct 

pipe ormiiieit .ilk • etopcw* «, (or UuiiM t ao«f 
uTli^istotlietlleraA “W^r 
whieh the flniil b by 

baa aku a •topeoek .hlch opena or rfiuia. at iha ai^a 
tima^ tkr tabe at, 

lb. ntraac rf tha fluid. Oi. w Wte ^ fr«« «be 
Koaear. A *»aaa laba fh ahow. Um larel of tbe 
liiipur to tbe bod? rf the apparatni. laaauifh.aMi 
mb a man ba flm etoaad. and tbe rock a »<« be 
opened to All Ibo fteetter. Tbi-o lha ^ ^ • 
bV iMpKOaffthe eock a..o aa to Oie floid 
filter opoa* I'-*'' ““ i. the mho O. 

Iloth Ibeae pleoe. of apparmtna are ...a^y ‘ba^- 

ib« nlumbtf'i oooanoo cimtriTWWof » eo^m 
.faieb U» Bokto* and riatoe of ^ ball, .ithto «»f^ 
limila, aerrea to open or abut otf lha aopply " 
aa It M? be rrquirad a» not Itonionl baa ndop^ 

Ibta eapnIiMt tor hta ayilein of filteria* ayrnp tbnwpb 
a Mratom of a^Urly fl^od 

Iwna Wack. fV T". ^ ’br. of ihla appwmlM 

with 4 filler, r . and TM W a "—.•"‘b-- 
(ynmework a wpporta the ctatetn a, in whieb tha »^P 
■a oonltlnoL From U lha llt|ii«>r floaa ihronjjh tba 

end of tl» hraaeb lube, wiicb la toaido of the filler tab, ia proeidnl 'ritb a ainp- 

748 




d r .boat oomiiua. and ihaTebrlbe efflux of the Ikjonr from Iba elaleTn thtitnFh 
ttrtuh Z b? of tU. floattos-baU Upon th. briek.ork P lb. 


filler lob ataaitv ternUhed at k 
nilh a fidao battmn of aloe or 
rnpprr pierced with fiirobolca i be* 
aide, woicb. bifiber up at i there it 
another aaeb ptola of matal tor- 
aiafeed with a atroofi handle k, by 
erhiob il may be rroKrecd, .hen the 
bo»e*black nreda lo ba changnL 
In lha tolermtoa apora t lha 
Itranalar anal ia piaexd- a la the 
eorer of iba filler tola .itb a 
haatUealaa torItftinfi it One par* 
lioa of it nmy baialanl by a btofie, 
dmi ■ ■ 



vbrn it ia dmlnd m toipect tba- ^ 

proareae af tba filtration .kbin. ... „rt a 

STJk a riendrr rerifcal into. Ibnaing a eommitoWtoum **«’»•» 
and the upper poellon of tba flUrr. I.) admit of the aaay a^pc ^ U- 
apace, and from anuaifi the bouo.blnck aa iba ayrop daminda i oihaf.lar ibo fiHralkio 
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cooid lot go on. f U Ui» (topcock (hroogb ohieJi the eolWtri ra tlw 

■pace Bwlrt * U Irt off from time to time into tlw comino* piM p, ^ . 53. r >• 

« »^ing ehnonel or giooTo lying p«i»lW to the 

of • lube «. Inaettrf »f pleMttJT, the lymp hi dmwn off in e«^ of it* flowing in n 

tnrbiil ftale, when it mB»t benrtuTiied oeer the iurfnc* of the chort^ 

The uWrkr with whieb wy flnW |imki throogh ibe flller depeniK — U n^ «»" 
mwo^ of the Otering eubemnee 1 1, Bpoo the pnanin excrrueil up«» U j nwl 3, apt* 
U» rtiwut of the flileniig wrihcc. Tme powderi in a Usunr wiMwhat glatinwu. or 
clneelr compaeted, admit of mach alower flltralian than tbom which am coarie atul 
free » and the fanner ooght, thewforc, to he epTrad in a thinner etrainm and o»ct a 
Burw eateiuiTe turfacc than the Utter. Aw equal effeett a priocitde weJ cxcmpUhnl in 

Ibe wnrhing of Dumont** a|ipanrtu«. Jwet deicribod. 

In man* caaee flitmtimi may be aeeeUrated by the hiereiae of hjdroel^c or Mru- 
natic preienre. Thia happena when we ehwe the ton of a filteringjllader, and cm- 
neet it br a pipe whh a cUterw of flahl iJaecd upon a higher WreU The premur* of the 
air mav be rendetwl operailee aleo either by withdrawing it |«rtmUy from a eU« 
reeaeL'inlo which the bottom of the filter mteri. or by Incraaaiug da cWty mrer the 
lop «( the nqoor to be filurcd. Either the air pomp or ■tram may be employed to 
er^le a pe^ raid In the iceelipr hemwtb the filter. In like ■ Arremg porno 

or itoam may be employrd to eaert premnre opoa the anrlhce of the filtering Uqnor. \ 
rommon eipbon may, on thr *ame principle, be made a good ppraiurt filter, by mking 
ill upper lew imiwpet aheped. corering the orifice with filter poper or cloth, and fiUmg 
the whidr with Ummr. the lower Irg beUg of inch length lo ae to eieale conaidctmhU 
prrimire by the dillhrmic. of hydroetatir Irrtl. ThU appnratna m eery coorcnient 
either on me «««ell or great male. Aw filtering off n clear fluid from a light muddy 
tediment. The prraeore of the almoapberr may be elagaully applied to eommirn flilera. 
W ib« r u nr t ' B gDtcd 7W, which k m«rel/ » faoMl tocloi«4 friihla a 

' gawKuctrr. eaae a n bear* ao aoaalar hollow remel a 6, 

lUed with water, to which remirer the etUndrical gaaometcr. 
if, e,/. i. U Immmoil. The filter funnel c U **oirod at ita 
upper edge to the toner aurlhce of the anuular Te**«l ok. In 
conieqaciice of the prewoir* of the gaenmeler regatolcd hy the 
weight p, upao the air indueed witbia iC the Uquid ia equally 
preaeed, and Ibe water to the annular apace riiea lo a oorrr- 
ipoadtog bright oa the outer ntrlhce ef thr gaaMiieter, aa »hown 
to the figure. Werr the appaiatu* made of eheet iron, the an* 
KDltf spACtf ni^ht be cltATi^ed vilh ntercarTe 

In grueral, retotirely lo the applkatian of pnwaarr to filtcn, 
it may be remarked, that it cannot .bo pahed riuj far, witboot 
the f>!«««»* of ilcnie^Bg the ippefittu, or rcoderinc tbe fllteml 
liquor muddy. The enlargement of the nufhee la. generally 
■peaking, the mfeal and mo*l effieadau plan of Incruating the 
rapidity of filtratioa, eeprcially for llqaldf of a glutinoua oature. Thk eapedtwi le 
wrll Ulaitraud to the ercaaed bag filler oow to nee to no*t of the (ogar reAoerin of 
Looduo. Beedcaan. 

In many <a*r* H ia ooartiiSenl ao lo danrtrart the filtering apporatn*, a* tlml tlie 
liquid tWl not deecead. but mount by hydroMalJo prmaurr. 'Hiia method haa two 
adrantagm i 1. that withowl auich eamnaiT* apparatua, any doired drpee of hydro¬ 
etatir preanre may be girco, ae alao tnat tho liquid may be forced up ihrooch W’*™ 
ftilrring niifocn ptoceiTaloogtide of each other i X that the oWret of fillerlng, « hich 
ia lo aeparal* tba purticlea floating to the flnid without diMarbiag the ■rdtoient, utay 
he perfretiy attained, and thni rary fbul Bqiiid* be clearad without ginatJy aoiilag the 



Uttering mrfaee. 

8 acb u eonMmetiow to peculiarly appUeohU to the porificatian of water, eiilier alone, 
or rombloed with the downward* plu of fil t rat k m. Uf the former rariety an eaawple 
ia *bnwn ia JIf. 714. The wooden or tine eonical remei U provided with two per¬ 
forated bottom* or •ierm t e, betwixt which the filtering aotMiaoe* it packed. 0»ef 
thk, for the Ainaatian of the epace fi *. there k a third iheH with a hofe to ile muldlr. 
throagh which the tuhe dbm peomd, eo ai to be water tight. Thli placm the upper 
open purl of the ■ppanUu* in com m u nic a ti on with the iowek tpooe a. From the com- 
partment Ada niW air lube / run* upward*. The filtering MtbamiHW eenmiete »t bottom 
of pehbtea to the middle of jpravet, and at the too of fine la nd , which n^ be mlxfd 
with eninely ground bowc-bllck. or corered with a Uyrr of the nmo. The water m 
be filtered betopqiaared into thr ckteni at top, filU throogh the taba A d the ioforkw 
cnmpartincDt a, from which lb* bydnwtatic prcMure fineea the water upward through 
Ibe pcrfuralcd eheIC and Ibe Altering tnatertolo. The pure water ouUecIa to the *p*co 
A A,whllc ibcaircaeapcahy iheimail tabeAaathcUqnideMera. Tha ttopcuck i aerr^* 
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to Jraw off the flllrred wUrr, A» i3k ntotioo nf the flaid in the filler l» •low, the |«r- 
tide* MHfco^ In h thno to itttwida by their own JiwrUy } iwnee there coUi-ci* 
oTpr the npper their at < M 
wdl M oerr the tander ooe it 
n, a pfx«lt>itale or ilapotU which 
loay ha waahrd oat « the latlar 
entity by meana of the atop* 
cock M. 

At on examnlo of an imwardi 
ami downnarnt filter,/^. 737 
may be rabibited. a o c n it 
a wooden at urtallir etttem, 

IWnithcd with the perforated 
•betf e d Bear ila oMcr part, 
npoti wbieb a eartiral partnion 
it fiacd tbroogb the aaii of the 
traael. A temicirmlar perfo¬ 
rated theif k placed at a, and a 
aewnod tiadaraoent A Tbete 
horiaootal thelTet reel upon 
bnehett ia the tidea of the culenu, to that they may be readilr lifted onL The tptce 
o ie filled with eoarte uad. J with moderalrly fine, and w with tetj flat. The fool 
water la ponmd into the chamber ■, and preitet ibrooKb o J u and into the ipaeer, 
wbroceh may hedrawn by the ttopeoeh d ... 

fif. 758 repretenta la Ketinn a filtering apparalmi enatiitiay of two raooeotrw 
ebambara i the Interior bein|t deitined for dnwnwardt filtration, and the raterior tor 
opwaida Within the hirger ciatem a, a imaller one a la placed eooeentncally, with 
ttt under part, and it left open ftom ditlance to dbtanre, to make a eommnoicaliun 
iKterecn the interior eaetty and the exterior anonlar apace, "ptete cathita an filled 
to the marked beiaht with aaod and gneeb The inner cylindrical epace hot fine 
aaiul below, then Aupwr tand whh granular ehareoal, next cnariw aaiui. and latily 
gnTel. The annular tpaoa hat hi like luanaar fina mad below. The foul water a 
latrodaead by the pipe x, the orifice at whoac end la acted npoo by a boU-cocb with 


[■j 

LJ 

1 iM 

* 

j If 

a 


_ 

L_L- 



Ita Irrer a t whereby the watar b kept alwayi at the aant laeal la the ioiicr reai'l. 
Tbc water tinka Uiroagb the aand ttraia of the middhi t et t el , p all et ootwarli at ita 
bottom into the annular apace, thence up tbmnab the land in it, and coibctiag aboea 
It. b let off by the alapeoeb on the pipe A Wbea a muddy depoait a^ taam 
time, it may he aaiily cleared oat 'ITm cord ». rnaning orer the poueyi^ hriag 
drawn tight, lb« boll leeer will abut up the ealee. The mopcock </ made (M to the 
ecadnctiiig take a amtt then be opeiicd, lo that the water now orernoni into iha 
aanular apace at a | the lube r, io eommanicatioo with tba inner apace a, hiing opened 
by taking o« the tliipper A The watrrlhereby pereolotet ihmogh theaand itrita in 
the re n raa dJreotaon of ha ntoal conno, to aa lo dear away the imnuritin in Iha 
apace a; and lo dbeharge them by the pipa e A An appamtaa a thb kind nf 
moderate eiae b capable of fliirriag a great body of water. It tWdd be coo- 
atmrtfd Ibr that poipoea of oiaaoary i bm opoa a entail tcab it may ha made of 
Btane-wiTo. 

A aaoTcaiant apporataa for fiUcriag oil npwarda u rrpreteaU'd 73A yb on oil 
You IL . 1' 






















































2,0 FU.TRAT10N. 

A its 

m. /Vthe titer (pjLS on the W of the caik), 

,_^, iftift th# lover HAM iamirduucly orrf tbo elwilf #• ilwi lob® A, ftirAjib®il 

enih B •toteock roten. to »*t»hli*h > commnnicBtkei 'rith the cuk | the jwdito e»»tt)r 
. ie miedVlUi pmiml eJuWfnJ or other fllleriog m«eniik) 

X ^Jedo^ pfpTT Wbeu the «op«xk. of Ih. tote - «i4 4 « ^ 

vMrr 1 -- from the miteto Into the oil e»»h, occoplee from to dyto nloiy t^ 

to»«t pUm nml premee the oil uponnU trhhoat nuxioR the too b^d* i 
thni^tTiKS^rp^lo* rf tL oU i. Wd throogh the tube^i^ the fil ter.^ 
throcS^ thr^ thTplpe I W'hrB the boler oil folk.**, M 
la the (twee the ^iUoti r, ohlch mny from unmto ume be drown ^ 

the Mopra^ K "bile the purer oil ie prrmed epwih ihmogh tto bber- Ui^hTOy 
the dilhmt Mrmta of oU in the c»*k mey be ftUeml off in eocormion, end hep* eepMU, 
Cw eJe or u». wiihoot ronnln. my rkh of miomg op »«- 
m^rJhnS?!. elenr. According to the toigCl o/ 

premorr, end of ooune the ttUering force. WTwo the filter geu choked wjih dirt, it 

mar b* ttfllr r®-cbirgni wiih IW»h nuUertaU. _ _ 

It bu bo«B tor m*By jwt »b® eatfom ot ib® '•nUrr cAmpanW* to md tb« waiw tali« 
from the rirer thron^Alter btdi, prepared ornmUy of eond PV'*- ** 

th*» the effect of tbeie filter bede wee merely to leporme the wild InwIaMe 
m^enopeiided In the wmer. It hn^ to-erer. been 1^!!?*^^^ 

the Ute StTlIenry M. WUt (a chemift of peculiar proeniw. 

■od ere Tct the n^ could recognbe hie power*), that thee* fi^ hnd tto poiw 

of eennrnling many of the dimoleed rabetoooes from the wntor: that, in ^ the ei duble 
•«I??binb end the like, were remored by eome pmiuUer phy^mrchonieal 

,«,id*ot.eei*app««r».*eaenrfiuwfuree,lBaUpotoo*inii**e». Tb^nren^y^ 

_L.u. .Sinirt in netnre of the opentiim of tbii power in predueUg hedo 

ehorged with metolldferou* moavr, »oine of which will he detcribed under lb* heed of 

**Mr!'H. M. Wrtt eonmiiniicuU'ato the PUammUeal J/opena*^ Decern^, 1*5«, un 
neeounl of *010* enperimenu on filttntion. whleh two of much toW. Mnnj of hb 
experitnenu were pmdeot the Chcleen W.ier Work*, and they oppenr of inch ralercet 
Out w* qwnie tto author'* remark* to *on»e extent . . .v i- l 

- Thr ey.tem of porifleaiioo adopted hy the Chelarn Woterwork*. at th^ wwU at 
rhrkh*. wneUled hitherto (for the *apply hu by thb tune eotnmmK^ fienn Kmg»- 
too) in imropin* the water op out of the riter into euheidiM n^oi^ where It r^ 
mained fiir eixtoure t h wee then allowed 10 run on to the filter-beda. Ttow a^ 
Urge wtuare bede of aand and grmeel, eueb expoatng a flUenuw aoriuM of a^ S7'' 
lonre fr«t. and the water pa*ac* throuih than M the rate of about »} pallOT* per 
^uare ftiot of filtering utrfaeT^r hour, making a total .jiiantity of l6a;-4 gallon* per 

hour through earh fito. _ 

“ Tha filteri are compuaed of the following atiuta. In n deaemding order «— 

«. In. 

I . Tina und 

J. Cooracr aond - - ‘lit 

a, ... • 

4. Tina grxetl - - • - - * -«3 

5. Coorac grurel • • • - - -33 

Theae aetrful Uyere of fillrring mnlanola are aot pheed prrfirelly flat, but are die- 
noaad far waeoa and bdow tho ouneex eurre of curb andnUlHta la pUred a poroua 
eordimware pipe, which eoadnota tbs filtrred water iaio Che nuiaa for diaCribmioa' 
The depth of water ow the aand ww 4 fret 6 inehex The upper Uyerof •aun I* 
renewed about every aix monthi, but tbe body of the fiber boa been in nae frr about 
twenty yearn .... 

“ Saaplea of water were taken and labniUtcd to exommatioa 
“ tat, frnm th* laatrvuir into which iha water wia at the time being pomped from 
the middle of the tieef. 

“ tad. from the eUtaru, after tuhaidence oad fiUntiao. _ 

Expcrimoala wrm mode at diffcrvnt aeoaona of ibe year 1 but one of Mr. w Itt» 
table* will HififaacnUy ihow tto reaulia. 

1. Show* the qiuuititir* of tho aerernl anbetanccf originally proent, repreaenled m 
grain*, in the imperial goUan (;u,tKW grain*) of wnler. 

S. 'Tba amonnl preaent after filtnlioo. 

& 'Hie Ktnal •ituatitie* aepantid in graina In the gaDuo of wairr. 
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4. Tb* per ceou^ ruio ■wbk* the unounM tepirmteil beer to Ibe qoultlicf 
origiaallj prcwat 



1. 

OriftfMflf 

fawMiL. 

3, 

After Iluithai. 

a. 

Anoftnl 

iipiriiirf 

4. 

Nr—ingtr fiitiH 
of —B«f— 4 
M^rttr. 

Totnl aoUd reaidM, larhul* 
ittg iuapcndsd nutter 
Organie matter 

Total mineral aaalter 
Soapnoded nuttffr • 

Tot^ diaMlnd mill 

Ume . - • . 

S5-«0 

4-PS 

51-55 
S8-93 

33 43 
8-718 

S38S 

1-343 

31-501 

f3«S 

IB-tIO 

8-434 

33-78 

3 70 
8«HMB 
S«-«4S 
3-404 
0-3B3 

88-so 

44-« 

58-38 

»I0 

15-04 

3-M 


** It bie bem uumed M • prii»ei|Je th»l Mod flltratioa e«n only moorr hodire 
nrchaBiiaUT Binmidnl in w»ter. bat I am not iviTe lb»t Ibii •Uieinctrt hM br*o 
HUUielud by eaperiment i hi fioM, I »iu not nciaiuWnd with «oy pubiiihal nmiptieel 
ruininatum of the effrrtf of mod tUrrothm. . 

*• Thaw nprrtnwnti lopply ibo dtfleieneyi and abov, moraoier, that thtav pofow 
mnlia art not only eapoble of ranKirlog niapanikd mailer (HO to W pCT ent.\ bat 
e»en of aeperatina a certain appreeiabla quantity of tba alia fnnn aalntiua in ’'j**^* 
aia. from 6 to 15 pirr cent of the amount ari«iiiaUy proarot, t to IB per cent, of tlw 
cuminao aalt. 3 per orat. of the lime, and 5 of the eulphario acid. . . 

- Takbg the purer water from Kinpton.two eiparinientn wain ni^ aimultaneoaahr 
with tba mme water, one filtration belag through cbaroonl alone, and lha otba tb^gn 
nand alone, the aand filter haeing an area of 4 aquare feet, and eooaleting of the 
following nuUeriala:— ^ 

Fine aand ..-..---IB 

Shrill.Jt 

... 

Conran grarel • 

3 B 


netubs tif Sitnd 



‘ser* 

mmL 

AUftatmmmfntm, 

Atlm i«»l— 

— 

4lil—fi 


- - 

4=1 


Taut raWue 

Mineral eehi . • • 

nipnili eiiiTI-T 

CkInrU* of Ntti— 

um 

t 14. 

rtit 

r«ia 

cid 
• • 

rm 

rM 

’ I 

tJNOI 

stm 

• 014 

ttil 

im 

w<m 

• «47 

tntm 

rt»i 

m 

jtit 



A—M»Im—’M 


AIM 

XSt^mem 

—1^ • 

Tetel rerUiw 

Mineral eabi ... 

Otmuir wauer 

C—irt— « m • 

»«K7 

fhVKM 

iHm 

triM 

»I7 

im 

riio 

rM 

tifo 

* liW* 

« m 
• >19 

rtic 

tifil 

tl» 

tt^ 

n«ir 

ii*—i 

wn 

i»» 

rw 

»f«l 

lAtT 


“ Apart from Ita ipieial Istrrcet. aa compared whh the filing eapcriaest, 
iamlUMKWaly ihnmghrftareonl, the tollowiBg potnU an in thetamleea revarhafait 

0 the reanhi obtniand by Ihu fijiretloo thron g mnd t — _ 

" lat That the filter eontinncd increaiing in e*«aejr e»« tul tlw oiniJnalM the 
aperiment t a, tor 3T* honre, not haring U-t any <rf da power whmijb. eapeeUaenl 

ftSTTharno weighnble qnantit} of diaaolred organie^lCT waa ^ ^ 

«»| ta 111 crperi^t bm it mom be re-embered that tb. quotdy orMpnaHy 

ireacnt waa but a mal l, 

r f 
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Finn ASNIHlLiVTORS. 


- STi It. powrr of rrmo.uif «d»bl.jndt. tcuMxrMo , - . Buiimom. «I 

„nt. of tho euBmuiO ■U boof wpMmtoA 


RmUt 1 / Ciartaal Fillrulion. 



1 

-Awnw-w^ 



W 

rwm- 


fm wy 
,& 



MriMM 

Tofaa 

MiMMi MlU • w - 

Orfsik mmttr 
tmpmMwutatr • • 

Chlanw • • 

CkkiHAa irf MS«<i 

H'1^ 

o«oa 

•m 

1 UD 

iru 

ivm 

rTM 

till 

»UM 

fiM 

IM 

I'M 

iMt 

r«« 

IIM 

tm 



ANt MO lM«r MM. 

AMm 

rnttaMTi 


Tiitf^ PttUM« 
SCbMt%l«*lu . • • 

0>g—k auClvr 
«iiipwi l«4 Muttef • 
ChlsrtM w • • 

•( Mitai 

»4«T1 

Vt97 

MM 

t-Ma 

e«tt 

lOB 

mtsi 

* M ' 

»TW 

" MIt’ 

u-m 

Vm" 

«*w< 

MMI 

tm9 

Its 

O'!** 

UK 

n-u 

IlM 


b.ln( tiajioet m ly “ falk»». i — 


Amfsmt ■ri^all/ 
frmmiL 

AMmlMparatM Gnttm lA tk« 

0«tk«a 

Aewaai O ft cimaie •! 

the t)aiul)|r 

■raMMi 

tl QamU. 

nr6o>A 

B 7 CBarcoai. 

H'&'8 grt. in 1 
the gailoa J 

a-oT* 

*■757 

8*416 

16-36 


iba fdnble mMi ond omoie matter from water In a mnarkabl. maanrr. Tb^ 
are wHhont doabi numjr natural ph«iKra>roa which m imawdiatcljr depend™ 
pomJml by porina bodie. of aU hind., in a gT«t.>r or a Wm 

ANKIHILATORS, Thia name it giren to a portahk w a rtjn r 
by Mr. PhtUip., which h adjnrtcd to prodo« the 

cLbonic aridand other ga«». which coold he at onto dirre^ 00 Ih. bnr^ 
mam. The machine ia eylimirlcal in form, and .lightly conical. For w h ***5*^ 
with the following compoeitioni charcoal 10 porta nhlaleof potaeh 60 5 “ 

r mum » mruT^W^^aU are boiled tt^dher m wmer, and aft^^. dried 
5;TZ. ^ tempermnr* of lotf*. The whole ta 

brick, down the aaU of which penctratr. a hollow carlty for the rcerpt^ of a 
which cootaln. a mlatarn of chlorate af po^ 

of mtlpharie arid. The char*, to prrpM^ b plat^ In a ^Uadrieal re^ ^ 
giralfdln many placet, which b itaelfwhhin another eyhndncal r^l. ^ 

for the jitiilf. rf the pee. , both thr-are contotaml In a d»bfo 

reocien the lo^ P«»t of tthbl* cootalnt a ipiantity of water. The •W^^a “ 
W two eoreiita the onterof whbh b an opening for the ^ 

poor, fa the cenlre of iheeorrr b placed a aplka P»;nx?*.°^ Waking ^ 

^ hottb depaaited in the eatrUy of the charge. The 

bnnka the bottle, and the Mtlphnrie aeid eaaaet the mttantaneooi comboatam ot i»e 
ehlontt nf pottoh and tagar, wbich flrra the charge. The gaaea now etenpe t***™^. 
SI^ofatCulMd helSg the rir in^ wjter clumW. and <=«"*«« ^ 
foecet the water up a tnbobr pataege into the tpacc between and around the 2 - 
strict emmU nbced oneb wHhm Mcb. and brine lha. eootened into rapoor, mam 


with the gaaea. and 
ntpidly ratiagnuhea name. 


grienl retofU pbeed oneb wHhm aneb. aw — --- . . ^ 

pn by tha dlaehaige tab^ forming a denm elood, which 
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FiBE ARMS. M»Kirr«TrBB or. Thi* »tt h dtridfd into tw« iluJ of 

lh«mctaIlte,»ndlh«toflh#*oo<Un»ort. Tho fim «nd»H« Ike Uw kwk. »n4 

the mooatin*. »Uk ihe Imyooet anil mrnnrf. Uir mUltary arrai. Tbe ieooiid com- 
priwe lb« ewck, and in fc»U«j{-|iiei»» lUutwiee the mmiwL ... 

TTu i/am/.—If* interioe » e»U«l the bur* i iM dametw. the eJihret the tack 
end. the breceh i the firmt end the moaalei and the elotinitof the bark cad, tbe breech 
pin w pliut. The harwl ia gmetany nade of imit. Jloa miUtary anw;^ and 
U«r.pneed«nna were (bramty fcahiooed nnl of a loof Uip of theet iron fakhd ^ 
ertb^ <dxe.Tise rtmnd a akeerer into a eylintJer | they cere then Upped orer at the 
•cam. and welded at a while beat The nwit dnctilc and tenadona atift mm. free from 
all blemiabee. moat he aclccted frr thla i«p. It ia frequently welded at Ihe eunaaon 
twee, but a proper air-tbmaee anawera bettor, not beittt ao apt to barn the ir^ 
whicb aboald be eowed with .aihea or cindera. Tbe tha^ of the bore la mran by 
ba mmarinc the cylinder upon a itael mandril, in a grooraof the anrit, hUinebeau 
the barrvi at either end are left open far fonnine the breech and the munle b^ a «b- 



lyiHB bWV IW wvMMau a we.—— - --- P t A 1 

the Ulirf btfinff mtanM to corroet the <Wcc«* oC tba formor. Tb« breech wwi »ml« 
fcre not veWee opon the nuusIHU ^'ot upoii the hotn of the utvU { the breech bein^ 
thiokcr in iho metat la more hiebly heated, and ia made aomewhm wider m ta^ 
laboor ts the borer. The bmrel ta Bnally hammered la tha groorc of the annl wit^ 
oat tbe tnandril. dnrii^ which proeeac It receivei a bcM every two minotea. In 
weMina, tbe barrel aatendi aboot qoa-third ia IrBKth i and for ain«piet% la *»m- 

tnally leftftomStoSkfretloofi bnlforeaTalry|»iii>la.oolyB iimh*B. 

The beat Imo pUira Ihr nn-barrela are thoae nade of atn* iron, that ia of old 
Hoiw ihoe weWed tfigrfhrfa forj^ Uto thin h«w, nr rntbtf narrow ribnntU 
At one timeiiitMiiraf horrSiirerB much in tro({tin{ they were &fhioiMd riihrf •• nboTC 
dfltcriM, frotn plnlet midr of ben of Iron nnd elrrl Uiid pnrnOtl, end weldrd toffrtWp 

Of fhini rihnndsof the ome dimjwcui Huff cofled boon cylioder it n red nrnttod then 

weUed tog^thar at tbe •enmi. Tbe beet modern hnmU Ibr fijwUng-pieee# and ttm 
roodrro rabe irt conttnieled of efith-naU Iron in thk mtmer. The efip w fillet m 
only half nn inch brood, or iometiroee le«i, niul b left thicker nt the end which M to 
form the fareech. mad thinner ot the rod which k to fona the mmlr. than in the 
intennodim/^ pnrtion. Thb fillet being modcratoly heated to lactwwe Iti pli^, t* 
then Upped round the mandril in a ■plnU direetton till a propw length of cylinder U 
formed; the edge* being node to orerhip • BtlW hi order to giro them o bewr ^*"4 
la the voUUnf procem. The coil being token off the mendrll and ogiin » 

•tnek down veniafl!/ with iti moule rod upon the antil, wberebr the «wf»I jane- 
tlmw ore mode cloerr end mort nnlform. It k now welded m ■crotiu •oeeroMro bcoto 
hammrnd hr horisootol ctrokn, celled imrnpkg, end brooghi Into proper ihope on the 
maodril The finer bemU ere mede of itin nerrower emh-lrno •llpea ^ 

nr! Ihe nenif of wire twUt On the eontlDeni, innie berrWe ere made of eteel wire, 
welded together Imgthwbe, then eoUed tpirelly Into a cyli^^. HerroU ihel ere 
to he nfinl, ronoinr to br made of thicker iron, end that of the rorr hert qtafity, 
fi)f they would he ipoUed by tbe Uart portion of eade upon their ineidfa SoUiero 
mawtimto err thickened a little at the moxale, to giro a etont bohlmg to the hayoocl. 

The barreU thoa nmde err anocalrd with a gwnlle heat In n proper fornace, and 
aluwly mukA. They are now ready for the bufer, wbkh ia an oblc^ atjoan M of 
atcel, pcrmcil U ita roiatioa afaiuat the barret by a ^ of wood applkd to m rf iia 
flat aUca and held In Ita plww by a ring of mc^ The Imring b«»cb wor ka b o naoa . 
ully, and haa a very ahaky apprannee. in reapect at bBit of tbe bit In aotne eaii^ 
ImwaTcr, it haa bean attrnptad in work the barrrla awl bite at an inrfinatioo to tta 
hoBion ofStI®.iBoolertonKaitBtcthedifeharg»of tbebofinga. The bai rel ia belli fa 
■ Jot by only one •* ■•I" bunumr tbt movemeBta of tbe borer, wbicb 




Til 


would ntbrrwiae be falUlIbly 
broken. Tbe Ul, aa n-pr aatnte d 
in J<9- TM, fau mrrcly ita 
M|narr bead iaarrted into a 
cUtnp-cbuck of tbe latbe, and 
plajra freely ihruogh tbe rtat of 
Ua ler.gth. 

Fir. Tit repretenta la pUn 
Iba (urmff irmti frw mnaqnrt 

tarrrla i f/ U th- al«l|t» or i_i. .u 

emrriairr frame fa which the hurel ia inpportej I « la ,tl>« revnlvfag cfamk of tba 
Ulbc, inln which tbe aiptare eaid of the bit/p. **'>1 U loiertad t a ia the barrel. 
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clunpvil kt its middb to Iha carriagr, uid eofkbla of twine pmitd onwanU aj^ainM 
Ow ts|Writi( bit of lh« bon-r, by ibe bent lever r, worked bjr the left band of ibe 
^ruirt uainit (taknim knob* M d, which (tand about two inehao anader. 
Whenerer lb* bami ha* been thereby admaced a certain (pace to the right, the bant 
end of the lever la thifted imnit another knob or pin. The borer appear* to a 
atrangar to be a eery awkward and anataadir mechanin*, but ita perpetual Hbratioat 
do not odect the aocuracy of the bom. The opantog broach ouir be of a Bi|oara 
or pentagonal bun i and either gradually tapered ftom it* ihicaeet part, or of 
uaiuirm diameter till within two ioche* of the and, wbcnca it ia nddenly tapered to 
a point. 

A •erlai of bit* may be aaed for boring a barrel, beginning with the aatallcM and 
cndiiig with the largnt. But this mnltiplkatioa of toola bccamea mmeeaaaary, by 
laying againet the cutting port of Ibe bit, ilipa of wood, called apaka, of naiiaally 
incrcuaing tbicknea, ao tbal tbe edgt bpmfied by them nrogreatirely (brwr ttom 
the axle. The bora 1* next poliabed. Till* h done by a fait with a very imooth edge, 
whioh ia moanled a* abova, with a wedge of wood hemnared with a mistnrr of td] and 
enMiy. The Inude it finialud by working a eytlndriealMeel die qaiekly back want* and 
forward* witfain it, while It ii rrvolTlag dowly. 

In boring, tbe M miut be well oiled or grwaaed, and the burrcl mint be kept eool 
by Irtting water trickle on itt for the bit, tvrolriag at the rate of IIK) or 140 lime* a 
minute, generate* a gnat deal of heat If a flaw fa* detected in the barrel during Um 
boring, tbit part i* hammered in, and then the bit fat employed to tom it oat 

Many ipaitamen are of epinioti that a barrel with a bore aomewhat narrowed toward* 
tbe mtuale eerre* to ktep ibot better tocrthcri and that roogbraing ha ineidu with 
pranded gtaaa ha* a good eflbct, with the aama view. For this porpoae, alao, floe 
spiral line* bare been made in their interior sniibee. The Jutnea* of the calibre of 
n (bwUng piece or mnakel b tried by meane of a trifly tamed cylinder of ttnrl, a 
or 4 iiuuua long, wbiob ought to move wiibout friction, bat with nnifbrm roclact 
from rod to end of the barrel. Wbatcrer Irrvgnlaritle* appear most be imnieiliately 
remored. 

Tbe outsr nnfbee of the barrel b eammofilr paiUbed upon a dry grinditone, but it 
b better finbbtd at a tambg hubs vrith a tlide rest 

Kifl* bamb have parallel gromca of a tqnare or aogntar form ent within them, each 
groove being drawn m anoeeaeian. Tbeav groaras run eplrally, and form each an 
aliquot part of a revolDtioii from the chamber to the mnaxle. tliflea ahonld oot be too 
de^ty indented I ooly ao mneb as to prerenl the ball taming round within tbe burd, 
and Ibe spire* ahouldbe trely parallel, that tbe bull nuy ghdo along with n ngnlar 
pace. 

Tbe Paruuan gna-makcra, who are reckoned very expert, draw out tbe iraa far tba 
faarreta at hand forge*, in fiibt* ooly ooe-nintb of an ioeb thick, one inch and a half 
broad, and four foot Inog. Twenty-five of tboK riband* are laid upon vnefa other, be¬ 
tween two (imilar ones of dooble thiekneia, nnd tb* bon^, weighing CO Iba., luiund 
with wire at two places, aerve* to make two banrla. Tb* thicker plate* are iatended 
to protect Ibe thinner from tbe violence of the fire In tb* nnmeroua inceessivt benta 
aereitary to eomplclc tbe welding, and to form the bundb into a bar Iwo-lhirdi of sn 
inch hrewt, by half an Inch thick t the direction of tbe individual plate* relalivsiy to 
the breadth being preserved. This bar flddeil flat upon hacif. Ia again wnught at lUo 
forgr, till it ia only balf an inch brnod, and a qusrtrr of an ioeb ibick. while the plalet 
of tbe primHive ribeoda are now set perpendicnlar to the breadth of the nairow fillet i 
the length of which moat be 13 or 16 fiiel Fieneh (16 or IT Bngiiab), to fitrm a fowl- 
log plee* from 36 to 90 inebst long. Thi* fillet, boated to a cherry ted in aucocaaire 
portions, is cmTad into as do** a spiral a* pattible, upon a mandril about two-fifib* of 
an inch in diameter. Tbe mandril baa at one end a stool head for draulng It out, by 
mean* of the hammer and tb* graom of tb* anvil, previoa* to evviy beating. The 
welding is performed upon a mandril inlroditoed after rieh brat; the middle of the 
barrel being flntt worked, while the ftllMa are forced bock agahut each other, along tbe 
suriWee of the Bundril, to secure tbeirpcrfoolnnkiii. Tbe ordinal plate* having in the 
(bmiaiiqn of the nitimat* long riband become very thin, appear upon tbe aurfacr of 
the bsrtel like thread* of a fine aetww, with Msrkiih tint* to mark tbe jnnctkma. In 
making a doable-bamllrd gun, tba two are formed from the lame bundle of * 1111 *, tb* 
cods of Ibe MM finidied fillrt being turned to theri^t baad, and tbose^tk* other to 
lb* loft. 

The botTcla ftntd, a* above described, ftnra a bnodla of Mevl and irno plate* laid 
altematefr lugrtiwr, are leUtsd at the forge several timee, then coiled and welded n» 
uau^ Fifteen workmen eoneur In one operation t lia at the fiagei Iwn at tb* 
boring miU| seven at filing, tnniug. and adjusting i yet aliogi-tber make only *ix 
pain of barrel* per week. In the first inats^ It wis be nndMst^ that, for ibc 
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cnnitnietiMi of Ui* iap*r!ar btrrrU, ■ ianklle of ha m - i bof lulli i* vcUed ialo > Hit 
bor, nmilsr Ion of «e^ an Buila, andltme ora mod* op into • baodlc.—a bor 
of iniii.UMlab>r offtM —of Rgbt or roifrabon- Tbk kafjaiii vrUoliotooiwbv, 
■ad Uic reoiih iStObea iWraribee u poliahnl. that Uwdjftfnwec ia tha texture of lh« 
Iwonatala iadu^adyTUfalr. Now, if nro banof inm anii ooeafMtal.or tvo bon 
of itaal and oaa of iron, or aar atbar cj u a ibiaa t i oo at tha two, bt adapted, there will 
be a rarietjr io the pattero of Uu tioiabed her. 

la coaatniatiaf the boiret thii bv but bt Iwiaaid iipaiaKlT,aidncrib«t.artwabxn 
diffrriag hi potiani atay be welded tnpeioer. and then twiiua It ia oioat to ptaea twn 
ban icifeiber, ID leriat oae nito a aerrw and teaTt the oiber plain, or to gin one a 
right hand l«lal aad tha athar a left handed ear, or aonietiaua threw ban are rat- 
ptojrrd, aad bp twktiag or othrrwiie preriooalp to welding tha ban Inpether and 
turniair nr twhaiag iba onaDpaand bar into a eplinder, a great TarieCp at paitenn ara 
pradaecd ea the fiaiahrd barrel. 

The breeching la of tbrra klndt i the eommaa | tba chamber, ping, or mortar, 
JI 9 . 7<IS| and the potent,/p, 7(3. The common waa Ibraurlp for aolilcn' 
maagneta and infenor piroa. The aa> 
cood it a trifling improreineiit npon it. 

In tha patent breecbiag, the terewa io 
not intarfere with the touch-hole; and Um 
igaitioo it ((ttioker in the Buin chamber. 

Tba ooij locka which it ia worth 
w bile to dracribe are thoaa upon the par- 
muioa ptlaeiplr. at flint locka bare 
ec a a e d to ha employed. Fonpth'i lock 
(Jit. 7M) waa an la|anlaaa coatriTanrau 
It kaa a Biagiaiaa o, Ar nuuinlig tba da- 
tonatiag powder, wbiab reTotrei reoml 
a roller (, wboae end ia aeiewrd into the 
bfrech of the barrel. The priming pow¬ 
der paaaca through a UBaU bole ia tha 
roilrr, which Iradi to a channel in eoin- 
mnnientioo with the chamber of the gna. 

The pan for holding the p^ing it 
placed immediately orer tba litlla hoia 
in the iwHer. Thm it a ilael punch r. 
ia iha magoaine. wbeaa nnder and ttaada 
aboTc the pan. ready tv ignite tha priming when tlrnck apon tha !■» by tha cock J, 
whcurrcT tha trigger it drawn. The punrh, iaunediateiy after being drireo down 




hfo the pan, ia raitad by the aatinn of a tpiml tpriag. F«r each expfoaiaa, the 
mefc a i ia a mnat be tamml an for roand aa to Irt foil a portiao nf tha pammema 
powder into tba pan t after which it it Inrned back, and the ilael pnnek r u aorar t Ht 
pruiwr peaitMio for itrikiaf miathrr blow into the pam 

The InTenikm of tha eepparparcuaiiea cap waa aaother gr^ im pr in ame ut npon the 
datnualing plan. Kf. 7(3 rey tten ti the o^iaary perenauoa lock, which it happily 
dieceted of three awkward pro j eetiout span the flint lock, namely, the hammer, 
ha mm er spring, tad the pan. Motklag now appears upoo tlte plate of the lork, bat 
the cock or atnkiag hammer, which lelicu ti» ttriking blow apon the pcreiuaion 
cap. It it eeeeave. with a naali metaflie ring or border, called a ehwlil or fowcw, for 
the pnrpote of ewefoaiag the cap, at it were, and preTenling iittplinirre didag injury 
to the eportrama, at ahm protertiog tgainat the line at fliune wtiieh may Imaa from 
tbe Uweh-kole in the eap-nipele. This it icrewed into the patral brtaBh, aad it per - 
formed with a «naU hole. r- r- 
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Tb« uftiy lock of Or. Sommilii; b. In iM MMiilinI ikitwnr, ■ slid* itop or c««k, 


7«3 



pUccd niiilcr tha ui|tg«r. K/f. 7(0. It ii tmlltd fomnid Into • notcli Id tbo trijixer, 
b;r mcjuu of • tpring b, njMw tbo froot or the goard, wbieh b worked b; a k*/ o, 

760 



onainir apna tha cpring when tha pboe b dbeharcod. fa aaother mAIt plan there 
b a awdl atuTabk cnrtrd pbee of bon. a. which rW through an openiog a, ia tha 
)oak.piatr o. aad prwrvota tha cock from ratchiog tha nippb, aa rrptvtmtad hi tha 
figuni. lutU b b dnwB imek witUn tha plate of tha look when the pifea b flnid. 

To Oio Ihb gan, two dUrcrem pninti mad ha prraKd at the (ama time. If hr 
aMidant tha h^ which worki t^ aalet? ha tooahed. aoihiait bappcaa. beoaiiaa tha 
^ wd drawn | nod tha trigger tonebad alona ran prodoca no effral. brcatue It 
b loekad. The prcaaare mot ha ^bd to tha Inggar and tha kev at tha lanw 
iiHtaBt, otberwba tha lock wUl ant work. ' 


. I?" *• *“ proportim of 44 TJ Incbte 

to 4( t hot tha Fieseh bajraaet b Ih iachca, wbarcaa tha Britbh b 17. 


iBf. DlanoalWM. 

Otaiaatar of tha Boto - • . . 075 

Diamctar of tha boll • . . . tyKt 

Weight of tha hall in oa. - - - igig 

Walght of tha firabick and bajonat la Iha ms 

Length nf the barrel and bayonet • • H-tM 


FT. INmnilmA- 

0 (0 ill. 

(rC3 

DISH 

mso 

OSH 


Wii^n ^ few ran a pat many cratrbpwa for Ore arma bare hm btooghi 
o , J*** ^ patented. The Irm b that of Charlea Random. 

da Bater;^. Ftf. 7(7 ahmn tha lock and breach of a fowling piaea. whb a 
ahdiag ^eeto^ ana of tha baprorad plant) a b tha hammar, ( nippb of tha 
tooeii*bol«, e a brat letvr, turnlag apno a fijud imo tb# lock.ntBte IT d. Th^ 
oppar emlof thb bam braaUndfp.a^nJer’riloi^'Si thib^^ 
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Utal titiuAkifi Mopi it frpcD MriVing the iitp(iU. A ilidcr $f K eoanceted «ith the 
umler pert of the gaii.itock. ii attAcbod (o the laii of tbo bent lefcr it 11 and when the 
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piece ii WoRhl to the iboalder for firini, tbe hand of the iimramaB preaiiap apaiort 
the lirai part of tbe alidrr at a, foreei t^ back, and therrb/ moeet the cod of tbe 
brrer c forvarda from under toe noae of the cook or banuner, aa abovn fa; tbe dot^ 
ilnea. Tbe trigger bring now draim, tbe piece will bo dbchargedi and na remaems 
tbe band (Wua tbe end o. of tbe tlider/, tbe apring at A acting againet tbe guard, aiil 
force tbe alidrr fiirvanr, and the Iceer inlo the poeitiaa flm dre^b^ 

Mr. Hedford, i|un*maker, of Birminghaai, inirodnoed a nodidcatioo of iIm lock for 
email firr-arma, ui which the application of prcaaine to tbe tear apring for diaebarging 
the piece ia made by nuema of a ping, deprrated by tha tbtnnb, inatcad of tbe (hirr of 
the finger exerted agaiaal tbe inggW. 7*9 ivprtacnia a foarliug piece partly ia 


7(8 



action. Tha tear apring b thoen at a. It b not here connected with the trigger aa 
in other beha; bat la attached by a donbic-jolated piece to a larcr b, which laraa opnn 
a folcram pia ia Ha centre. At the tercrie end of ebb lecrr an arm rzleada forwanlt, 
like that of an ordin^ acar ipriDg. npon which arm the lower cod of the ping r b 
Inlmdcd to bears and when llilt plug Udepmacd by tha thumb bearing upon h, that 
end of tha Icrer A will be forced downwarda, and the rarniM cad will be tabad, aw aa 
to draw up the rad of tbe tear apring, and tat off the pieea For tbe take of pro¬ 
tection, the bead of the plog c b roccred by a BMvahle cap d, Ihmiug part of a alider e, 
which moral to and fro in n groere la the atoeh, behind the breech end of the benvlt 
tfaU alider e b acted upon by the trigger ibrough Icreri, which might be attarhed to 
the other aide of the k<ck-ptata) bat are not ibnwn hi thb figure to avoid eoafhaHio. 
tviira the piece b brought to the ahouldvr for firiog, the fore-finger mutt be applied 
aa oaual tu the trigger, bat merely for the parpoac ^ drawing back tbe alidar r, and 
uDeoirriog the brad uf the ping I when thb b done, tbe thumb b to be preaaed npoa 
the bead of tbe plug, amt will ikna dbekarge tbe piece. A apring bearing agaiaal 
the later of the uidirr r, will, when tbe Anger b withdrawn frum tbe trigger, atml tha 
alider forward again, and carer the head ck tbe plug, aa abown. 

The Rcr-John Somerrille, of Carrie, in April. ISU, obtained a patent for a further 
inteotioa to prerent the accideatal diatharge of fire-arnui It eonaima ia kiadaring 
Ihediammcr mat reaebing tbe nipple of a pereuaakm loch, or tbe Hint rcMfaing the 
atcel of an ordinary uae, by tha intcrpcaition of morable lafoiy atnda or piai. which 
protrude from uadcr the fialau breech before tbe bammera ef the leeka, and pierral 
them from deacrading id atrike. Thera aaftty atada ot pina are morrd oal of tbe 
way by the preaauru of the right hand of the peraoo ntmg the gnn only when in tbe 
act of firing, that b, wben Uia force of the right band and arm la exerted to picta the 
bolt end of the Block of the gnn agninat the abonldef wkUe tbe aim b taken and the 
triggra pulled. In eanyiag the gun at real, the proper porta of the thumb or band 
do not come orer Mr. SomerriUe'a morable buttnna or atiala. 

Fif. 7«» taa aide riew of part of a double perc u rai on gnat Modjfy^TO b a top or 
plan riew, which will ra ra to explain dune improremcata, and akmr one, oal of mauy, 
miiboda ^carrying them intn enrat. a b Ibeatoek af Ibegna; n the kartuhi c tha 
brraebi n the nipplea i a tbe falra breech, on the under aide of wbkh tbe form wbmh 
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«orti Um Mfirty ■tmliorpiiw Mv plaw4t » U the »bu4d of th* flUie brtceb; o tri||gcni 
B tbc lock-plate I ami i die kamiiMn. all of which tn eonatiwciad aa "■"«! t b a an 
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the aaiacp atoda or pan. which protrwde bcftire the thicid v, and work through fnidc 
piecM an the nnder ai^ of tin fiilne hncch. The botlao pieo* la placed la the 

770 771 



pniitjna for the iharab of the right band io act upon it i hot when the prmare of the 
ball of the right thumb ia to produca the morauent of the aofrlp atudis it aiut bo 
plaecd in or near the potition n i and when the heel ef the right band la to eflrcl the 
tBoreiaeota of the aafrtp atuda, the bottna pie^ roaat be plao^ at u or nearly oa 

In tbeae laat two poeittona, the Irrer (which la acted upon br the hation piece 
to work the aalbtf atuda thniagh a ilidc) woalil nuuin to be of a different alupo . 
and difliertntip ntoonted. When the bamaien ora tewn apoa the nipplea after dia> 
chargiiig the gua, tin enda of t^ aafcip pina pnwt agaiiiat the inner atdea of the 
hammera. When thia inrenrioo ia adapted to ttogla-lNUTeUed gnaa, oolp oae pin, e. 
one Icrrr and boUoa piece wOl be iwqaired. 

Mr. Richardt, gnn-maker, Birmiagham, pntentad a modiftcalion of the copper cap 
fcr hoMiag the ptroaaaion powder ac repreaented /p. 771 1 ia which the powder ia 
maoeed from the top of the cap. and br^ht oeaiwr tin moulbt ■ being the lop. k 
the eidea, and e the poailkw of the priming. Tha dotted liaea abow the direetioB of 
the exploakn, whereby it ia aean that the metal caaa k opened or dktended onljr in 
a snail degree, and net likely to bom to pieoca, aa in the cuntnoo capa, tha apaoa 
between a and r being oocnpltd by a piece of nay kind of hard metal d, aoMend or 
olkerviae fkattned in the cap. 

George Leeell. Eaq., Ourector of the Royal Uanufootoiy of Anna at Enffeld. iatro- 
doced aa bapeoeemeal npon the priming clumber. He fanm it inbi a rcrlical 
doable txme. joined fat the aaiddle the camman spea; the lase of the npper eona 
Wing la cootaet with the pmonmion cap, preaenta the moat active str&cw 10 the 
fnluinai* upon tha one hand, while the bate of the nnder oem being in a line with the 
interior aurfaoe of the hamel, peweeuta the larmwt anrikee to the gunpowder chargr, 
npon the other. In the aid nioplc the apex of the eima being at ita top, afforded rrry 
hpadiaonaly the suiranoa tornee to the cxpiiiding fttree. 

Gena, Jtfjttaf tf At ffaundo.—The ontiida of riffe bnmla h, in gncraL oetagooal. 
After the harrtl (a bored, and imderrd truly eyUndrieal, h ia Hied npon the rifling 
maehiov. Thitinatrument la fbnaod npon nanuan plank of wood Tibet long, to whieh 
ia dned a tube aboot aa inch ia dimiietir, with tpnni grnorea deeply cut inteniolly 
thrTMigh ita whola lengthi and to thia a cireninr plate ia attached ahont S inebca 
dia mrler, aeenmtely dirided In ooneentrie circini, into from 5 to l« ninal pnrta, and 
aupported by two riagi made fas to the plank, in which ring! it iwrolreo. An arm 
coaoected wuh the diriding graduated plate, and pierced with hol^ through whirh a 
■“of the tube ia gieing the driind anmber of grooeea 
to t^ be^ An Iran rod, with n marable boa^ at the oae end, and a SeJl putter 
to the olW.prseathin^ the abnra rilling toi^ The red la corerrd with u oore of 
“*’i. on the plank, etandiag ill 

aitruigtoknetmitetahe. Tlie rad ia now drawn fepeuudly through the hanrl, fro® 
and to end. nntU the entter hu farmed one groore of the proper depth. The pin in 
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then «luftcd 10 MMtlier boU ia the ditidiBS Hi***. *•» opemhoi erf pwn><« •• 

mealed till the whole auBiheTof rillm»a le eoiiq>l«i<d. The l«rr*l ia next taheo oat 
of the OMohiae. and ttaiahed. Thla la done by caatui(| npon the end rf a email ^ 
red a core of lend, which, when heemeared with a nuxtare of Hoe emery and oU, la 
dnwn. for a codauUraWe time, by the woHuaen, from the one end of the banri to the 

other, tin the inner aariheehaa become finely poliahrd. The heal demve of apirably u 

bond to be from a qnarter to half a rerolution in a length of three fimC 

JUtlUarf R{/lm _An l■amtial im p rore ni ecl In thia dcatnictiTi arm baa been in* 

trudooed into the Bri^ aerricn. .... . f 

The •-■»««>■»■ in aU riflea la to impart to the ball a rotalotT or tpmnlof motion 
round tti azia, aa it pnaaca ant threegb the hnrreL Thia object waa attained, to a 
eeretin desree, fat the rifiea of the old pOtern, by enttiogaeren qiiial greorca iota the 
iuoida oflne barrel. In the manner abown byy^ 77 *. the apherkwl 773 , be^ 

a little larger than the bore, waa driren down with a mallet, by whidi the pajoniag 
rlha wire Into the aarlhce of the hall, ao aa to Keep it ia eootae t with t heir 

enreatnraa, daring ita eapolaion. luetund of thia laboriow and Inaeeun prneoa, tte 
barrel being now ent with only twooppoailegrT)o»ea,J^ 774, ami the hall being formed 
with a nrty^ing belt, or looc, round lla Muaior. of the aome form aa the tao groorea, 
775, it entera ao readily inlo thane hoUawe, that little or no fcaee b required to 
preaa h down upon the powder. So mueb mure bold of the barrel b at the tame time 
ufataiiiid, that matand of imr ymtrarr of a turn, whkh was the utmost that oould be 


77* T78 rt* TT5 



aaMy gleen in the old way, without danger of stripping the hall, a ndelr tarn ronnd 
the Imrrel in Ha length, ean bo giren to the two wreoerd riflea | whereby a far more 
certain ami oom^e rotatory motloa b traparled to the ball The grand practical 
result b, that better practice been performed hr eereral compmiaa of the Rifle 
rortn. at 300 yanta. Uuo ooohi be produced with the bent old mifitary rifles at 150 
yarii tha aoUier botag mtmiwhUe enahied to loud with mneb greater rase sad 
drapaleh. 11m bell b berelled to its middle line, and noc to flat aa shown in the finre. 

Thia mode of riflingb not, howeerr, new in Eoglaad. In fret. H b one of the 
otdrei upon teeord; s^ appren to hart fallca into dieare frua frnlla la the etecanoa. 
The idea was reeived withu the laei few yean in Breatwich. and it was tried in 
lUooerr also, but with a leaa-ehaped (Xua-q/BreMf) balL The Judiciooa modiflm- 
tiims and imprnertnenu H has Anally reeeieed, bare brought out all Ha ademuagM. 
and rendared it, when ahUAiUy iiaad, a weapon nf nnernag aim, eeen at the diatanee 
of TOO yards. 

The loeha, alaoi, far the mililBry aerrier generaUy, are rtcrlrlag imporTtant fan- 
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wtdli tJw igaitt o w af tbc ctiarn b c(Itrtc4 b; |>rt«astiua pn»dcn {■ • eofiiwr cajL 
Mr. LotcO, iiii{iector of rnuU armi far brr Mi^cUf'k KrTtcr, tad dirrrM > f lh« 
•g I Bofil mranfactorjt, at KnAcld Chaa«, dirveud bia Bind to tb« 
toMtnietioa of a aonr, aiiii|dr. and atnmg nukrl, vUb Tbtcb, 
uidM' bb fDfainicBdMar. (h* obola of her Mi^jMy'a aoldim 
wera long pniTided, H« baa abo Aimuli«d dwia with a 
abort, bat clear act of iaftraetiaaa for tk* cloaning and auuuga- 
aarnt of ibnao axccUml ar^ illaacnsad 1^ a aarba of 
aagTaalaga. From tbb littla oork tba nlkntlng notieo b 
eopbd. 

Fig. 777. Tba banral, raduoad to ooc-aaraatb aba. a, tba 
bnereb i k ibe nippla^eit or taiap i c, tba back aight i d, tba 
back-loop t a, tba middb loop t /, tba a«iTal>l<iop i g, Ota frool 
bop, viib tba bayooct-apring aiucbcd ( A, tbc from aighit 
i, the masab. 

Ftg. 77*. Tba braceb-pio, half aba. a, tba tang | A, tba 
Back I c, tba aernr tbreada t Ike fbec. 

779 




Fig. 7T». Tba ba)! 0 (iat.a|irlng. too wspvhnl/ Ai»e. a, tbc 
■hank t A, tba neck ) c, the hook i J, tba ronAcr.*' 

Ftg. 780. The nipple, fall aiaa. n, the cone | A, tba atioarea | 
e, tbc abonldcr i d, the aeren-tbreada t a, tba toocb-bola. 
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Fig. 781. The nunmer reduced to ooe-acrcntb aba. a, tbe 
bead I A, the abafti c, tba ktvw tbreada. 

Fig. 711. Tba bxfc, ootaide, half aba. a, iba pbtc i A, the 
eock I r, the tmabirr-pm t d, t^ boUow for the nip|dc teat. 

Fig. 781 The lock. Inaida, half aba, aboving all the pnrta 
falbair nlarea with Ibe cock dtrwn at btarer. a, tbe main- 
apnngi A, the aear-aprii^ i c, tbe tear | d, tbe toBlilrri t, the 
bridb I f, the iiiam.tprag.pin; g, tbe aear-pia | A, tbc tear. 
tpring-pia t i. the brid]c.pia. 

^rrW awUiap 6g MacAtmrry. —The bartrla of mnaiinela, 
mrduir.gnaa, factor what art eallad pAib. to diaclaguUb them 
nora tboea dcnoniliiattd arnA or taiatad larrala, hare of late 
jeara bcaa formed by axana of roUa. a procc a a In which the 
wckUng m firat effected on a abort tlab of iblek iron, and then 
^ the barral b brooght down to IbdcMinad length aod ford!, by 
repeatedly paaung it belwean a pair of rolla. that baTa been 
prcTMMuly grooTcd to tbc exact thane of the barrel intended 
to he made. 


Tbe bon habg thottmgfaly ndord. and radnerd into flat ban by tbc prttcem do 
■ oot by tbe dieara Into alaba or length! of 10 to I] incbca, and 10 to 
lOj Iba ^bt, « loa nceoeding to the dcacriptiao of gnn-harnl tlut it intmded 
to be Tbaie alaba are than bealad, and betil in their whoU length, by 

meana of oonmiaatlr gnooced banding roUa, until thea taaoine the form of roogh 
i***\“^ L ^ 78*. Ttcy are thru placed on tbe 

hearth of tba rwntbmtory famacc. and bronght to a fall wcUing heat, and at 
aooo aa the edgea of a tana coma to a acmi-Bud alatc, h la got tad iii—-* 

between rtdle baTiag graorca tumewbat tmalier in diaiDcler than the extarior of tb« 
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Inhc, by «tucU mcni tW t«b» i( pcrilcttjy weUtd fnm tnd 10 rai ; lod If «•»» be 
Inkro m lb* numi^teiwot of tbe »«*. ‘be Jonclo” be kejO tletr of ito buI 
cioilora, the itroa will be fomul perfectly h iauog e e e o oe to erefy port, and then will be no 



■ppeenoce wbetcTcr of the eeun where the Ibr (dgre mat together. Tbeee tabeo 
are repeatedly healed, and peered hciwees the barrel mtU, ebleb ate id MtBcieot 


ru 



diameter to admit of gradaally dee rearing gToerrer, the whole length of the iolendrd 
faaiTFl being indaoted on their anrfKra, _ 

To necrerre the mbolar farm, and inane iwgnlarity In the riae of the bore dttniig 
the weldiiig proeeir, they am taken ant of the fnmacr, by thrarting into them a u»l 
called a mandril, n, /t 0 . 7U. which ennelrti of a long rad of iron, haring n rhorl rteel 
trrblett an im end, ef the dinmeter that the bore of tbe barrel lo merot to be. Thie 
rod ia ro nilJoiud by aMnar of a lOtaig iron plate c, near itahandle, wUehinaf wood, 
and long, thgt when pamed with the healed tab# on it between two imorrenc bolding 
hntn. tbe rhott itecljlRhlelt b ahaiJ be fanndezactly between the point of impact of the 
burrel roQa, ■, m. 

78ft 
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gnitaUj cloogBtfA tad broq gh t dmni lo tke runti form rt qalr wl | *117 (oprrfliiiHu 
Irngth M Om mauU u tiMm eat off. Tbe brcoeli md ii tfam adJnMnl by iIm bMmwr 
—^ trtp(e<*Mt weMmt oa by hand If it be inivniled for ■ pgre — kia loek; and Ibn tbe 
barrel la ready to go birwaid to the mill to be bored, tamed, and flnnhcd 

Gan barreli Ibrmod by ibii meehoaieal metbod niefonad lootaod proof better than 
tbeae vorbed by band, beeaaae tba beat ii mtitv (•puUeed 1 and aay imperfeetuma In 
tbe original mata of iren ore awre d ia perie d oedr tba wbok vaiont of tbt tube. 

Of late ycart large Mridea bare bica made tuwnrda ioeienaing lb* cfleaey of mili* 
tarn fire-arma. 

The flint attempt lo inproec tbe rifle in om in the French army, wna that propoaed 
by M. Oclrlgne, an oMcer of the royal et-gnard (J^ 786), in nhiob tbe upper 

7a6 


rr—) 


oriflee of tbe rhainber that eootaioed tbe ponder look the form of a enp, wberrln the 
boll (aomenbat wider in diomrler) waa reccired, and by two nr three amart Mona of 
a hcary-beaded rammer (alto cap^ ont Cur the parpoar) became expanded Ui<-mlty, 
and Ibaa tbe rotary nuilian waa imparted to h by tbe apiral gr o ow ee of the IwrrvI m 
pooeing ont. Coionel Poneham an gp ited the additbm of a wnnd bMImn or tabdt 
nnder the boll and a greaaed woollen patch t tod Cotonci Thonmaiao propoaed (JU 
7*7) a Mori item or pillar abont I Incbei long huerted into tbe Ibec of the breech* 





pin t round tbia pin tbe ebarne of powder wan reeeired, and tbe diameter of tbe boil, 
when maUng on tbe top of the pin, waa ealargcd by tbe tdowt of the beaer-bcaded 
ramer, aa eoggaated ^ Deirigne. 

A “d»«“t«nTCTy generally inttt>. 

oa«d for the eerrice of fliaOicr battaliona la tontinental nnniaa 1 eery grate oMeetiono, 
uTt bovB foaod i galMt H la ihc iiopcMibilitr of ketmiur tbe dumber 

(or part r^d Uw ^n) elear t and from tbe aorers labonr n» the in ramming 

downjtad ealargbg tba diajurtcr of tba baO toflkneaily lo inanre ibe rotary motioa 

Bm if tbe nltimate rraahi tfani aluiard wUb ipbrrieal fanlli inmed ont not entirely 
mtoAetory, it waa made eleoriy manifiiM. la iba ooune of ibe expernnenta carried 
00 , ^t no raatpeiBhicdillcolty Maada in tbe way of rendenng the Are of tnflmtry eery 
mnch mora aecnmbi and powerftU, by tbe ate of rifled barreU tbroaabont tbe army, and 

22^*2 wbalrrer eCM thali tbaeoagfaly eotnprebend tbe nntnre and adeantagea of 
nyrei meeea, and baring buellitatad and completad Uieir cotutmecioa, iball In- 
in^ee ^ ibair armiea Ibrir pacral nia, with dealerny in Ibe management of them, 

h^*Xil!l!*anS^tiS^"‘ * "J 

of Uil improeement, it ban been elieilad 

eJimgnted with emuddembte incrHi; of deetmeum 
and with ra angmantaum of mage eery mocb beyoad anr ibina ibat'boa 
bi^i^ hern conud.^to tie witbin the nadTcd Maall nri—pUcfoTlhSm, in 
with refirrraoe to artillery and earolry, in tbe flnt place inalead ^ tlm loeL 
An uamcnady extended fleld baa tbna been opened to ezpetimenten. In. Mona. 
W^tbTEtoSirrfthffc!^ ^ ’“>T**5«^ft«»nn>nIS^ibat,wlieoaborteacd 

2^»£ »-e*' •” 

- *• ^ deniwnation of 

fo^ ■« •bieh be imig^ that ibe 

5***' •“»*««* ««1ty to rapand l£e tend pemta- 

^ ^ rottlory iwr^t derieed from tbe riflingV^ 

bat aligbtly mote diOcnU than with tbe ordinary eartri^ oad «» 5 M b barr^ 


























FUU: AHUS. 


TJwbalklOV 790)oftW“C»jml«iM»Tl«»"««»«»UiJ**Cyli»droC«Bi<l«*.’*B»«l 
wm Hid to p<wMH Ihii idTutaRS onr th« fntetidiag, tlut, k«ng broni^bt norr to a 
poiat in troat, it bond it* way thraufh iIm bit wuli gnaMr rate, aad Uuu Ktained 
?«• Ti# 790 Ttl :*1 



nrater velocity, and of ooam, more extaoded mtga t and wilh Ifait bntUt it wh that 
aloet, Tamkhw latrodoccd ibm •inrp-edftd chaanda mad it, which be Maltd »m 
nnrriHrj to keep ila diflu iteady, by oflerntg a miuaace to the aetioa of the air. 

Finally Moo*. Uloir. aa olfiocr ot ih* Frmteb line, ranoted 7> I) the addition of 

a dt-noyan or eohic to the hoUow ball of DelTignc. ThU. in the bna of a little cap 
made of ahect inm, ia placed ia the oriSoe of the eookal hollow of tha ball behind, and 
by the aa iigL of t^ powder iadriTeii into the ball, raUrgian ha diameter permaaently, 
a^ tbaa giv&aU. ite aecaracy of the ride, with acarly dm aaaic dmili^ of loading 
aa with t^ pluia*liarrrL 

Tbe principle of the inrention, M thna develop^ haa, wr leant. Keen adopted by onr 
government fur tbe Kncral nac of the army, aeeing that h oSina lo grrat idvantagaa 
over the ayaiem of ^ain barrela,bat the bnkt (Jif. *ni, Minodified by tha Inapeelor 
of Small Arma, bm oo ha exterior no ebanMla, being tbnad not only iiaelem h to 
atradyuig the digbt of tbe prqjecllle. but aboointely injnrtOH ia loweriag fat vcloefay. 
Tba bnllol in Ha improved form loo, being more truly babmoed ia Ha proportimia, 
and made by wechanical oteaM iaatead of hv caating, baa oo tendency to ttw gymtama 
which Bi^iear to have H pnaaled Freaeh artillcrii|[|LiBid for which they have maented 
the word ** deriratioa,'* and aruacd mocb learned‘Agnialiina. 

Bat even if it were ever to happen, which ia not Gbcly. thnt thenr variona prnject ot a 
ronJd bt farongbt to agree aa to tbe bem ftma of pro J aedW, they wid then dad out. 
that although by the general introdoetioe of rided aad efamntad baHeta aa immraar 
advantage iua been retard over plain faamk, their plaaat baaed m they all are apnn 
a ayatem of laajiaf at the emaada, ara at beat bat aee atep in advance t mid that a good 
aoi^ BiUiotry dre .arm baihay at tbe traacAwlH, alWraUrromhi tbe great dcaideratmn 
— aa arm dim. wfabuut aay lea aeearaey or power to reach anoan of artilh^ ar 
cavalry at a iboaaaad yanla^ diataoee. will ena^ the aoldlrr le tripia the iptaMity of 
bia dre m aay nument that ho may be called apmi to repel a charge of cavalry or 
attack or detbnd a breach m dnae quaileta i of each rimpie c e na Ma ction, and aoeaaily 
handled in every peaition of the body, ibnt tbe anMier can poar every ahot of hianmal 
manternoa dra npoai tbe caemy with namring preeWoe, whOat ha hhaailf may Br 
oooUy bthind a atooe or ht a ditch ia eanre aecanty. 

Theae are na hwger wild hanginingx, althongb ao many bondrrda nf attemM towarda 
the lame object. fWim the earlieat period to the pre a ent day, ban btea one inrraoiilbvr 
area iavxriably lo btt. Tbe Germane have bm long a^ ateadily pnrvntng tbe gnat 
otjeet. until at length Herr Drryax, of Kunmenla in Tbariogin. hm laeeeeM, after 
mnr* than twenty ycara of cauiaaed lahaor, in ratabltahlag a maaitacl. undvr Ihii Baaiir 
of “ ^in d nad elgvwelrr.** which if not quite parfeel, ia ao well adapted ftw the aaee to 
which fa ia amdiad that the Pnariana have armed tha whola of their line aad tbe 
lAndwehr with thii waapoo. 

Theoccdla maakel (J^ T»8) coniima of a atroog aocket a. opea on the apprr abb 



aad aervwed on lo the barrel 4, which ia rided inthaamud maanerj within thia aeekat 
ia n aiider e, which ia ihet c tin ati ta l ei the lock, m fa cuotaina the apinl apatag and 
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mcchuim llm crodoce igBUion hj pmuiion i it bM a itiart babal, or baadlr, hf 
«bicb U i« lurTrd backwuils aod f^arda fmlx. Tkr cartridHa 714) ooniiata 

7 JI 4 of ih« hall a, iha aahot 4, ur hottom cd banl paper, and hnlditu; the 
priaiiiig matter, asd laatlj tlw charfe of powder r, the whole htinf made 
ap in paper p aa t cii kij^lher. In aae the lUdcr tieiim drawn ha^ the 
■oUier pou the cartridge with the point of the hiA la froet into the 
opca bnach of the bar^ paabea the tlider forward, aid acaaraa ila 
OMM Jonctimi bjr a lara to the right againat an incliaed edge of the 
open lockel. The apinl •pring ii thee bronght into aetioa bp pweaaing 
the apriag eaae bnraid wiui the thumb. 

To Captain Dra]noo, K. A., we arc ladehled for the foilowing. The 
Ehifield rifle, which baa lateljr been approred of for the nee of the amij’, 
ia conatmeted prinelpailr bp machmerj. 

Tba fhclorpat Enfield, at which Ihia arm ia aunufoctured, ia eonaideted 
oaa of the moat complete catabluhnienti in Iho world. 

The bend, loeh, wood-work, furniturw, and baronet are aD conatneted 
at,Eafictd, and as each poetioa is mads cxaetljr of iho aame eina and shape, 
a pan of one ride will iu into the same pan of another. 

The loiai length of this wcapaa^ iodiidii^ baponeC, ia fi Ii 01 fan Inng; 
and weigbs 9 IK S oa.i tba band ia g ft. 9 in. in length, and weight 4 16. 
fioni the diameter ofboew it *577 iocK The bullet ievloDgBted.imrDtatFaao hairing 
the piece like a apheried bollei. The nncrdllgnre of the ballet ke;Iindrie«i, but iU 
frnot und ia rounded, and ita rear end hna a oonical^haped coTitjr. In the Minid 
rifle, aome of whieh wen introduced into the lerricr, n amall iron cup waa pUecd in 
the buflow at the nar end of the ball for the pnrpoae of cauaiag tbe Mlint to 
expand, bat in Iho Eullald rUU Ibis opening ia filM bj n wooden plug infteaiL 
Thia di m inia hea the ftnling of the bore, and onaweta all the pnrpnaac of cximnioa. 

The buOet ia *599 inch, langth IfXl ianh, weight 590 grai^ Tbe barrd ii prored 
at E p fi a l d, and whan flswa are tnppotcd to eziat as much at 19 drama of powder 
hare been fired, withoot bantiog tba baireL The aarrice charge li 9) drama. Tba 
weight of 90 roonda of aananaitma inclndiiu 75 cwpa ia 5 IK 9 on. < 

Theboew baa three groorea each groore forma a apird of | a torn in 9 foet Sinebeo. 
Tbe rifle it ti^^tad np to 900 jnrda, bat an eflbctire range auy be obtained bejowd 
that dialaaer. 

Tbe Bomber of rifiea taldg tnrned oot it Enfield it from 1000 to tfiOO per week i 
bat there iaahonlp to bean lacnieMin ihiaipianiity.wbanU ia expected that upwards 
ef IfiOO par week will he tnrned not. 

For neotacm and eompleteacaa of wnrkmaiuhip, at well aa for cfBeicnc 7 , tbe EnfUtd 
rifle ia undoabtedljr aonmior to any other flie-orm yet in nao. 

FIBR RR1CK& See Bnicaa and Cut. 

FIKE-DAMP; the earbartticd hydrogen of cod-minee. prodaccd. ia tome mare, 

tho tfow dteumpotitiao of tbe cool iuelfi in others, it it probably the recall of the 
ehinm in the eonatitatiea of the Tcgntnhie maucr of which tbe end ilielf la fonord, 
which haabeeneanfioed under grwat pnmtrc in the inierttitial apaewaof the end beda 
or roekt immad la t ely ia conaectiiin with tbam. The tcenDnlalioa of thia gm in the 
** £<>■(* oe waeir apncaa of n cod mine, in probably due to the choagea whieh tbe 
cod haalf andorgneo. "pta aoddan ootborata of thia gaa, known ta “ btowara,” are no 
dooht the ratli of tha UbciatMm of the gaa by auddcnly nanoriag tho peteaure under 
whioh h hoe bean emifiaed. Thia gaa ia the eenata n t prndiwt of the denmpoaitiaa of 
carbonaeeoot hodiea aador wntvr i u bat banoa beew aiao ediad marah gaa. It if a 
profoewrburatted hydrogen, ita fonnula beiag CH*. 

_ This eorbwrattad byibrogcn ana dom not cxploda whan mixed with dr ia a propor* 
turn mneb nbore or below the qnantity neecnanry for complala eombaaticin. With 
three or four timaa ita aolame of air it doca not explode el all. with fire and a half or 
dx roinmea of air it detonatet fbcbly, and with araea or eight miwt powerfUly. 
When mixed with fioartaon Tolmnan of air Iho mixture b atiTl exphstire, bat with 
larger proponiona of air tbe gaa only borna about Uw flame of tbe laper. See Samrf 
Laxr and Jdniiao. 

FIRESTOKE, dgniflet a atone which wUihcar thehcM of afomaeo wiihont idury* 
In geology foe term b generally applied to tbe taadatoae which oerun nt the top of 
tM upper green aaad hi the tmilh of England, wfabh, (him ita power of withaiaadiDg 
the rfircts af beat, b fte^oantly need for lining kilaa and fanaeca. It b a gfwenbh 
edearaona an m U m o e . toft, and eoaily wothad la tax direction when flint taken fVom 
*** "■ ^ heoomra extremely bard and doralde. and well adted 

fbr building nwpimm. kUoy of the ohler ebnteboa in Uonelahira are built of fob 
atone.—RW.B. 

F4RE WORKS, See PnnaTHntaT 
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FIB-W001>. I. T«« Sibrn Fib. PmmM aHa- (Sapim Ctmmun, 

Fr.« ir«« OAr EM Tamm, <krm.) t. »c«ti Fib, ISmmt ijiAnrilra 
irEtmm, Fr.« OAr FUn, Umn.) TUr*. an naluaUc M luBber-mei, Bud 

for tb» rnioom Jnien bIucIi cxuiW ft«B ihein. 

FIBIIXKIN. Th*ikiinifth*<lfl«-*»h.«l>»i*. nwocemaBBUf 

in fw.tWhiwB md ia rlmiing rouudCTi and irr^aiar worka in patmo inakinip 

FLAoStoNE; a aainc itiikli »pUla fnrly ia a panicular dirvctioo sIobk th« 
oriataal Unai of d*i»iatioa of iIm rack. Thaat an ^nnaUy aandnoa^ ««» ih* 
nditnac nrfacn ar» ftaqomtly proinnd by ihin Uaunai of niea« hoi Uua UnUrd 
^ faniiah flajptoiica, of which hhuo bcda of Fnrboch liaioatooc and 
thr SiooHMd alaioi an raanpin. F1o|ptooct an alio obuimnl from Um UmcatoiHa, 
which an. in (hot, ibin bcdi of lodanUvil clay.—H. W. R 

FLAKE WHITE. Th* oaaw ia a|>|riied iiuliicriminalaljr lo pan whiU Wad. and 
lo ihe trhadtriM ofbiamulh. 

hl-AME (FlamHu. Fr. and OrtmX i» *1“ ardinaiy accrputioB. ia Iba comboaiiim 
of a mixtan of an htBamniable Kna or rapfair with air. That h b aol, aa maay top - 
poto. rorahuaiioo nwnly at Iho calitiiar forlWw where Ih* gai and th* air romo 
lo contact with aoch other, b prort-d by paaaiiiK a fragment of pboaphnnw m 
aoiohiir into the oenin of a largo flame. of thcoe bodin ignited ra 

paaainf throogh the filai of flame will cootiaur to born then with ita pernlbr 
light I thui proobig th^ oaygra b mtaad with lb« rapoor la tha iawrior. If wo 
ms coal eaa with aa ntuch atmuapherie air oa can emrert all ita carbon mto 
carbonb acid, tC taiatnra will caplule w iih a faohio blue light) b«t If ww mix the 
aame gaa with a onall •inaotity of air. it will bora with a rich white fiamet a ham* 
ledge of thb fact baa led Id the practWe. in amny of oor largo gaa wtalia of pompi^ 
air into tha gianimilin with the coal gaa, a diahoort and a dangeroai aywem. In 
the biter caao, the carbooaeeoaa partlclea an prrcipitalad, aa Sir H. Oary flm abuwed, 
in the interior of the flamr, become incandtaccnl. and conatkorr wAilc liftti for from 
the igaiiiim of aolid mailer alonr can the priiiuBtie taya be emitted in that otmcco. 
tialed onion. Towardi the interior of tha flame of a candle, a bmp, or • g*f ^o*, 
when the air b aeanty, there b a depositino of aolid ebarcool, which, by ha igaiuon, 

inenaaea la a high degree the iatenaliy of the light. If wo hold a jdoec of fine win 
game onr a Jot of «»1 gaa cloat to the oriflee. and if wo then kindle the gaa, it will 
born abon the win with ita naianl brUlbacy i hot if wo aWoito tbo gauxe pngrro- 
girejy higher, oo aa in mix mon and mon air with it hefttn it rcacboa the hnrniag 
point, ita flame will become fainter and Irm wbiia At a certain d ia l a noe it hceooiea 
bine, like that of the abnve exploanre mixture. If a few plattna wiim be keld in that 
dim flame they will gt»w inatantly while hot, and iUnatiaale Ihe apartmant Oa tr- 
oming the order of thb cxperlinant. by lowering pitigr»»«»«ly f' ’“T 

eauae from the aammit towarda the ban of a gaa Hama, we ^ tad no elia^ 

depnlled at lb top, bnoaio pWnty of air baa been btrodnoed then to eooTCTt all t^ 

carbon of ihr gaa lolo earboaio acid t hot at we dneend, more and mure eharrari will 
appear apon the meahea. At tha oory bottom, indeod. w^ the anuwp^o air 
impb^ a^ the gauae, Ihe flame b blue, and no ebareonl can ihrrefljn be depo- 


flitMlw 

The fkel of Ihe inrremt of the hriinaary and whilrocaa of flame by the derelapmnt 
and ignition of aolid matter in lb hoaoai, iUoattate* many enriooa phenomi^ We 
can ifiaa expbin why olefbut gaa aSorda the moat wirid illomma^ of all the g^i 
becouac, being tnnharged with cfaarconl, in hydrogen leb it go m the middle of the 
flame, aa it doro in aa ignited poroebin tube, wherwhy ki aiW paiticlea Arm get 
to wbltfOCMy UtfB VuTtl HWATa Wb *0 pluJtpbciCW !• ittfljPBwIo it jrWWi • 

pun white Hghi, ftwm the igniM of the aolkt porticln of Tobtilbad pboaphoeaa 
rapidlT eo n nrted lo pboaphorie acid. ... , .. 

In th.- Mnwpipe flame from aa oa-bmp or a candle, the luaer falnc flame haa the 
gtAlaat beat, hiii aaiii then the combnabaa of the whob flatty rapenr b complete 
The fcehle I ght of horning hydrogen, carfannie natde. and aalphar, may, u|» tin 
priaeipba nob aaponadeTke biereaami by aimply phaing m them a fcw imritcln rf 
oxide of atoc. bender flbmenu of ambnthiia, or flna ptatma wot. I ^ 

twenty yean ago Pr. L'n dnranalratrd. ia hb pnblie **“*., *^ 

natTowiag the lop of a long glam ehlnmey aeer an argand flame enlOT from od w 
coal gat, the eonld ba doabbd, at lim aame onat of m^naL The aery laU 
ehitancya uaed w the UmpHnakrra an aery waalcfrd, aa they geaertlc a at^oog 
eumnt of alr.ami the combaailuniif the aolid matter b tamed oa with great tyWdy. 
With a narrow chimney of half the length w* can haee nearly aa ^ a light, and 
aaae ao per cent, of the oiL Sea Buiwrtm. . , . 

FLANDERS BRICKS, eommoalt ealkd Bath hricka. Thcao an n^ in law 
quaatitiea at Bridgewater, from the ailiy etay depoaiud ta the eataary, which coataiaa 
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n brK« iiauititj at Ihi* Mitd. Tb«tc liridu are noch m 4 ftir dymntic pnrpiM, 
aUo io mklni fcvadcfi’ eon*, ud Ibr Minhiaf lOflir Mccl utidci. 

FI.ANNEL. A plain wooHni Miff of a ratW opoi aad aDgfal aUvib 8<fc 
Woou.En MA.irrAOTFaaa. 

WaUi te thr eoutry in wUeh flannal «ai orifiaaU; nud«. asd the WeUh flannrl 
la Mill baM in tnneb i-tliiMtioa Hand labirar la Mill naplnjrrd in Iba produc' 
tion of WcUh flannd, and though U ia notio ebrap an tooM oum, tba qaalit; and 
fioiah of tbif fiibrie Bnunlly <nnan it to bo preArred fttr ToU von ntat tba 
■kin and timiltf pnrpoaci. FlannaU ar* now made mon rxtraaiTrly at Rochdale than 
fa) any other put of tbi vntU. la that otigfabotMbood the outaulbinanTi prodaor the 
ItreaUM Tariitjr tt oidtha. flniab. and tabMaaee. rla. t the thin, the mediani, tbo 
thick, doable railed, lad avanikin. Saddlearortb peodaoca tbe to-«allrd (laaoiiy 
ilanncb, ahich ala mneh adaitnd, and wme ntietWa an prodneod at Laedi, aid 
ilnUbed the natural coloar at tbe vooL la tbe aeot of rngland taanrla an made, 
but ao( extenurely, and In Inland a fnr rarietiM of kn Ranaela and w a Min ga. oallcd 
Oaivari, an mannJketarKl ffum Iriab grava aoot 

FLAT Uti&& In mining, a Kriea A indi Ihr comniimieatlaM tooliim frocn the 
engine. hariaoAdlr, to the pampa or other machinery la a dtMaat abaft. 

FLAX (Latin, hmwmi Freneh, fw) Italian and SpaaiMi, Umi Portagaeae. KaAot 
Oennan Jlaektt Datcb idu), tbe ^mni MitutuaiMiai. a plant of tbo ehua Prntandria. 
order Pmtafjmia, in tbe lyatem of Lianani, and tbe ijrjie Of tba order Lioaecm, fat 
the natnrai lyilem of Botanr, largely enkirated Ibr iti Dbra and aerd, and. Beat to 
eoHon, the moat exteoiiTely coed raw material for teatUe raanafbetarn ta tbe regetabla 
klajplon. Tkie plant wm ptimarilj a tiaiire of Alia, aod aat introdaeid at aa early 
aenod, into Earape. Freqnent raendon ii made of it ia acTiplatw kiMory, M giu«n 
Botb la PaleMhw and ia Egrpe. aa well u of tba fbhria tnanufectitind iVom its dfare. 
It war probably latrodnced iaio Europe by tba PbaaakUn tradera, or ike Greek 
eolimiala of Egy^ and ftyria. numer dndm to the linen maanlbetare of Onec«L 

At tbe peraent day, tba flai plant ia grown fair flbn abaia. Air reed abme, or tbr 
both prodncti lognber, la many nmatrier of the aaMrm, and In aoma uf tbe waMrrn 
he m la ph ere. For laedabme,ia Uiodoatan, Tarfcey. and tbe Doited Ataleraf Amorirai 
Air Sbn and md fai Ruria, Belgium. noUaad, France. Germany, ScandinaTia. Italy, 
Awitarrland. dm Ibtrian Peniaiulo. Great Britain, and Egypt i in Irdaad, ebktiy for 
tbe Abn, arfabml atiliahig the seed. 

Tbe arenga innaal pradactiun of Abre, in tbe ebief eonatriu when flax ia growa, 
buIhUawt: — 


Baatia 

Fiance 


B^um 

Hdlaad 

Anatna 

Pmmia 

Ireland 


Egypt • 


Teas. 

190,000 

48.000 

lA/KtO 

•,000 

tOfiOO 

3S,000 

85,000 

10,000 


and adding all other countriea, wa auy cMnnaie tbe tnlin aanual weight of Abra 
prodaeed tbnmgbout Iba world, at 400,000 i~» 

The qaastity af seed may ba taken at acarly S,0oaooo of aaaners. At the 
■rrraga valae af Abra aad reed, the anneal pradaction ia all anaatner, of tba former, 
may be ginn ia Talna at »,o00gio0f, aad of tbe latter at MOO.t)OOt, makiog la all, 
Si,0im.onnc w tba wertb of the raw prodaee, bafora iti oaavenfam iato woren fobrka 
aad isadiag Muflk, 

Tbr Aax plant ba* a liogta alender Nrm, rarylag * to 4 fort ia beigbl. ac- 
eerdiBg to the naiart of tba lotf aad tba aruoe. whk iba diffrraoee of atlmur, bad 
mode of raharr. h hu taaeealaia, aeaaile learte.of a rich grren coloar.andbraaebca 
OM. at the top, into two or Bum maall Mama, racli of l or S inebra fai length, 
nad krariag li^l blna Aowrm, loccaadad by gkdmtar rapral^ pointed tt tba ape*, 
aad baanag • to 10 aaada of a rrddiib bicwa, wbaa ripa. Tba Hem of the |daat 
caoebta afan Inner part. <w earr. Kaartimti botlow, bat more freqarady Milld. eotn- 
pomd af Egarona matter, aarroanded with a bark of Abrri. wbieb irr aailrd to aarh 
®*~r ^ a guar, tba wbola baing ibeatbcd hi a Ana apidrTmia. Tbe plant arrirta at 
ma^ity w U w IS weeka after the'lead ia arwn. It baa tbm changed to a pal« 
yeltow ar Mn^colawr, and tba artdi bare braoM brown. Tbe naaal prrloa of 
Mwi^ In Earopean ooantriea, ia frotn March to May, ahhough fat aotta putt of tba 
CcritmcBt tbe teed la pal ia tba gnoad ia entnmn, bat ia tkia caia notbing b gnb**^ 
aa tbr plant becooma mattir* rrrj linla rariicr than wbra tbe Hnringw dona io 
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»|iriiig. It It gwn pB nafe of ■oiKMadj.csianroot.eU;. kun. ^1;. &c, 

bat that bat adtpttd tP it !■, titbtr ■ ilrr|s (mUe, eltjr loun, itr iW bUotibI drpotil 
ot i i tt ii . whctha rfrtf tlwir liBiilit, tbtir dchat. or vlwn nclBiiDrd twm Ibc m, 
Bf la tbt caa of tbt poUoi aC lioUBiid. Deep tiUagr, dnuaage, aod rrprBlcd 
pBlrrruatMo at tbc iml. are rarj nqBiiiM. 1 kt prepantiou Ibr ^e crop arc brgBB 
ID wtaier, bjr ploaghmg ibt toiihc*. ta4 toraiog it ap lo U>e actioa of Ant i Iur7 
an coBpb^ ia t^og, bj pioaiag aad bamvi^ Tba it u«a al ibe nir M 

S) btnlMU per ttatun aero, Ibc bnt traarai be^ April In Ibt Bnlicb Itlo. 
Bclginia, bdA UoUonl, tbt hraarilt i»c4 b obtaiard frani Baaia, Riga beiag Ibt 
pun ofafaipaait. Dutch nad ia alto nItnaiTciT hi ntr in Irriaad, in ibt haner 
rtaH of toUa Anurtoaii it alto occainntlly uKd ia IntUod, and a good dtal of 
bnae gruva ated—tbt frtt ytar t growth bxmi Riga and (use jear ftom tbt barrel >, 
wbirb it coaajtleiied qiiUe equal to tbt paretil. Mu uanare It oaed ia IreiaBii, but n 
Balghna tad Mraoct, rape cakr diatoirM in arint it co ai idnad rery umM. Tbc 
■red it aova bruadcacl. tad the toQ it tfterwardt roiled. When the piant it a few 
ineJua high, weedi aia carefully nnnored. and no farther attention iant c ctary nntil 
the Beaaon oTpalling. Flaa it not rat with the *^tkr or liekle, bdgh polled up by 
thtroota. Aboat the auddloof Aogaat it ia gentrallT ready fcr palling in the Untita 
lalando, bat in Btlginai and Fraacc, it It la a 6l atatc S to 3 wreka aariier. 

Tbe after uvalmeai rarita in ditfurent oooatrirt. In Bnai^ part af Uclgiam and 
lioUand, and ia France, tbt piant afbir being imiled, ia dried in ibr tan, being tat op 
OB tbe root end in two thin rowi, tbc lop Intcrlaeiag ia the form of tbe burr Via* 
rartrd. The cna and air toon thnrraghiy dry the itatat. and tfavy are ibrn laaiie 
iaio ihearct. tad tbe tted aftenrardi beMn oC The tleaii ire ttee^ lubtrqaendy. 
Anotber aiade. in general ate hi Ireland nod in port at Kiaadera, it to iteep lha greea 
tiema inuacdiaiMy after they are polled, (o Flaudert, tbc ired it ioTtriaMy leparaled 
froia the ttenu tielbre the latter are iaunened in water. In Ireland, ahhoi^h ibii 
» practiied to tome extent, yet tbe gmt both of tbe &nx crop ia put in lha water at 
Doce, with tbc Med capaola attached, and ounieqncntly then ia a erry contaderabla 
annual loa to the eonntry, by ihia waau of a moa v^aabla prodoct of the plant. 
In tbe IVallotm etmnt^ of Udgi^. in iu l ■ ^a^cra proeineat, and ia the greater pan 
of (lennany, detr^cenog la pracliod. That it, in place of imawning tba itrau ia 
water, they art ipreod thinly on ibort gnu. and the action of the dewa aad raina 
nitimatcly effect wbat hummiion in a roaning iCream or pool aceompiaha in a aaeb 
ehnrter time, namely, the deetMapotitian of the gnm which hiada the fihm to the ctem 
and to each other. Fibra nbcainrd by Ihit method bowerer, of eery iafrnor 
iloalilT and colonr. 

If the fibre at flax be arparatad fnnn the meat, withoot the dreomjwaiiioa of Ihii 
matter, it ia ibaad to be loaded with imporitko, which arc got ridof aftrrwarda ia the 
wet.apiaiilng, the boiling of the yarn, the aabjeotioa of tbe woem ikbric ta the ictina 
of an alholiae lye, and the aaket ef the atmoaphere.—of raina and nf ilirnuu* dlppiaxa 
ia water, acidumted with tslpboric aaid. aad of n wiMaao of chloride af liam, which 
are all required in perbet the blearhing. The great objara iberefere, ia |w attain lha 
fibre at nearly ffn from all {brrign aohMoncen a poatible, aad. caaatqnratly. the 
mcchankal arpnniiaa of It ftvm ^ woody pith of the tirm la ant to be i fco ni- 
mended. 

At rariona per i o d a atlcmpta have been made tn (wepara flax fibra wkhoBl aterpiag. 
Wrah aclda, aQiatiaaf of enailic pnciah. and of ao^ toap, lya, aad Imw. bara aQ bera 
tried, bathavc all been found ohfrctinnable. In UlS Ur. Lae brooghl befora * the 
traetcca of the linen and banmn monnlhctitrTi of Ireland ’ bit lyiBrai of acparaiiag 
the fibre without ateepia^ Ua alleged that a laif* yidd wm iboi ahlakied. that the 
colooring matter cnold ahrt w ani a be diacharged by the moel cimpU m a n e, ood that 
the fibra poaa ce aed greater atrangth. Bnt it wu fiiaad Uad the igiica ww pnrti* 
oaHy wanhieaa la 1913. Ur. Pollard, of Uanehanur. brooglit forward n ptna of the 
obm nataro, and peiiiraail to nuke an articia frma flax, which ooaM he tpaa oa 
cDUoa machinery. Tkic alto Ml to the gronad. Ia France and Brigiem, at ddSrrrnl 
pcriodi. limilar proiceta were foond m^aliy haprarticaUe. la lAMi. aad ogaia ia 
19A7. Ur. Duolaa mired the aamo, but the mmt fiual ol^ectieai prrraatcd tbe ooceca 
at tba lyatem. The fibre wm hmded with imporitiec. and the appareatiy larger 
yield over ataeped fihtw, cnaaiated taWy of throe rcro haparitira, which had la ha 
got rid of ia lha after pnirman at mamdactara. At lha iima lima It matt be reeeg' 
i>iaad that tha “dry •rpanied* fibre can be rcadend ntrfal for one elaa »f mean* 
foetnrwt. ria., Ihna wbata ao blnaiiliing ia ncccaiary. and ila graot 2niigth ia bara 
an olyect For ropca, rick-coTen, tarpanlmo, ratlway-waggon carers ha. where 
pimh or tar are aar< aad prwraal the decuoipotiag aetioo of mniatatt aad of uma- 
aphcric ehaogta, thia mode at ohmiaing flax fibre it highly o t aft il 

The iamenion of the flax ileou ia watrr, ttchcr oa polled fidl of tap, «r Ukr 

<» * 
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dryiog, inp*.n. «o b. the W m«J. rf ffctijm the d««.iji»iUon ol ^ 

iniv I^'^obuioioc the ilbre pore, or nrariy in. Tta weter nio^ **'“ 

porptMc 1< thmt abuhwd from nriac* dnuiu|C«. ipriBg* gnMrallr " 

iMof mloerml muten is mltitigii. Spcin*-w»UT from • r»Je«*w« e^ 
uaeoitabit, Ih* eutautc ol lime which it contaiiu h«it>( idTene In the i^UttaeUf t 
fcnnroutkm of the eeuemhie eitnetire. In Humim »«»• of ““ 

•urpcd in UV«. In HoJUnd, it in »lw»r* I* 

dninw-- •“ F"»«» Belginm. U U either itwprd in poob or nw In 
fand and Indand, naietndr in pooU. thoa|^ oecnaionally in «»«» TV w<V crle- 
hraled aleep-water in the worM b tlw rienr I.ya, which riaca in the north of Flwii^, 
and llowa tVonah the waat of Belifiam. joininc the Eacant at ObeoL AUhon*h the 
water of thia atnwa haf horn analyied, (Vmiau hnre net barn able to diacorer why if 
ahonld be ao pocuUarly {hronrabla to the aieaping of Hat. AU aloae lu coom Am 
h ateeped. The trade ia in the hasda of fitclora, who parchaae the dnad ateina 
the groweta, and nndertake all the after procaaaea, aelllag the Sht* tomcrcbanu w^ 
it bai been prapand tor aale. The apparatna in nae eonuata of wooden mtea. If fcwt 
lone, S wide. aM S deep. The tbcaTea of flax-atnw are placed ciwot ia the 
and the root coda of ooe are tied to the lop enda of another, to aeearw anilormity rf 
nachiac. The crate, when tiled, b carried Into the nyar. and anebared there, 
upper part being aniA by the wei^t of atonaa, • inebea underneath the anrfltoe. TV 
period of ateeping begioa in May, and enda about .September. The prtrriooa year a 
CTop b thaa aaeeped, Vring lain oeer la the atate of dried atraw during iV »>«•*•• 
AU the tax tbua treated prnducoa thru of a yellowbh white colour, eery aoA and 
inatroua, with very tnely diridod ftlanunita, and alroog. Frua It almnal cadiiairrly 
b made cambric, tV tseal ahirtingn, and datnaak tabiedinra. It b » atnagn fact 
that tan atraw b brought to dm Lya. Aom a great diattnee. and eren from IloUaad. aa 
no otbar water baa yet been found la gira aucb mwd thre. . - 

In 1M7 a new ayacam af beeping wua inirodaccd iu Ifwland, by Mr. Behenck, of 
New Vorh. It bad bean aMceaafuUy triad in America on hemp and tV invenM 
eroaaed the Atlantic to try iia eOcaey on tan. lib pbn cnnabiad ia hatfeniag iV 
putrefactire frintwnlauao of the trcginafala extractlea by artiteinUy rabing the tem- 
paratan of tV water to »0° Fahreaheit By thb meant iaalrad wf an onceruia 
period of aaeen to twenty-one dnya brinn raqairod ftjr the Bleep aeeardlag to t heata tr 
•f the weather and tV lemperatnre of the nlmmpbere, tV tax wat rrtted nnilbrmly 
in aixty hotira. The taa atraw. after the aoparation of tV aacd, b pfateed in wooden 
or br^ rata, and the beat b oornmnnicalad by frirriag ateam into a coil of iron or 
landeo |dpea. ptaced madrr a (bbr bottuoi perftiraied with holen, 

TV annexed plan (/p 7M) of a totting on Scbeoch’a tyaum, capabla of conxmamg 
aanaally IV prodnee of 400 acrea of flax, and employing, in lul tV opnatioiu of 
aecdiag, ateeping, drying, and acotehing, M mm and U glrla and boyi, or an anpw- 
gale of 15 penaoi, will gire an idm of iV arrai^meott. TV aacdiag'Daow 
leqoirca to be of large aiae, aa tax atraw U a bulky urticla. It b on the ground toor. 
frw the oanTnueuca of carting ia tV tux. TV loft xhoea b b need fbr ckanlog and 
atering tV toed. TV ml a^ aptending-roama are in a building of one atoiy osly. 
built with a mulled roof reaUng at pilki*. That part of iV roof which b enw 
tV mu baa kuwer wiadowa to aid w ctcapa of tV mprara from tV ratx Iv 
drying ihtdt at tV top of tV J^n an cm an open apace, wtU aapoaud to iV w rad, 
and tfty or aixty feet apart. TV but air rooma or dteiecaling bouaa are tre-prouf. 
each rwom enpaUa af emrtaiaing tV tax tinted onl in one lUy'a wnrh. TV aexteb 
mill, with engine and bnUer-hoiM, oompbia tV ptoa. 

TV adeaniagea of thb tjttn were ao manifoat that it waa apeadity adopted in 
many paru of the United Kutgdun and of iV Contlnait. It wna found, bnwemr, to 
Vea aoma defecta. TV itnall quantity of water aoaa becama thoruaglily aautraled 
with IV prodneta of deeompoaitioa, and tV fibre of iV lax. when dri^ waa, eome- 
qnently, traad loaded with a yrQow pnwdrr, aOmBiea to tV amrll, canaing incoo- 
eetueoca in tV preparing and aplnning. and wont atiU, noliiig pr^ndieixUy on iV 
quality of iV fibre Vetf, randeriiui it fauefa and dry. 

To obebte tVaa dcA^ Mr. ttownall, of Loadim, cuaceimd the idaa of preaaing 
tV atraw, i m m e d iat e ly when taken oat of tV alaep between a pair of nmooth 
caat-troa eyliadarx, whlla, at tV aama time, a atreamof water pbyed npon tV rollrta. 
By tbena meana ibr fimt water of tV mt u p r uaad a«t of IV flax Mama, whicb an 
flattcaed and brubed, that tonding to aid tV Mparntion of iV buadlee of fibrea into 
mi mi tt filamci!\ whib iV tciram of water eflhelanlly waihed away all ramaining 


It haa necinly been found thnl beUer thru can V obtained by redneiox iV tern* 
peixtnre and exlmdrag iV time of iteaping. TVmoatprrilKt adaplalkmeaScVnch'a 
ayatem b at IV rettery of M. Augnite Scrim, near lilb. toify.ntlt n npn- 
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■BtMlooofiL Taakiafwoodar«tgiw>r»BMd,c>ctitoc<>maiat«ii«adabalftiiB><if 
fluHiaw. HMttrav kcljuwflal sccordiac to quiitj »o4 langib before iMtDgpackrd 


-79» 




la llw tank. It la iwt la met, tlw root «adi rettiog oa ibe peribrattd foU* botlooh 
and tllghtly pmteil togetlMr, but not to aach aa a pterenl a bee clrcnlatiiia at tralcr, 

T»» 



OiMaa riw. 




and a fret exit for tb* taoea germinated by lb* fmneaution. Tb» tank beiw filled 
with water, tba whole u areorod a the tofM of tfM thearca by turmw ariiw of wool 
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four lurhrt ihJfl at, ritehiiK lop* oa tbc vfcol* looftk rf Mali iw at banaUfa 
TbfM atrip* at moi ur firm t>f arom iraa boUm a, imraiat b; inio ban a-, 
(hucanl tat paroan tif waxai a, wairknl iota Uu •ial* trail* aif th* Mob, ktattag a tarlbav 
rtf ftmr lacbf* il«rp of vaUT arrr tbc taip of lb* flaa. Wbm tb* tank luu hna AIM 
whb aioU valor Ibniugh the w(aoala!n aboait a, lb* vhail* b npMlp brjloti ta> 78° 
Pabrrobrlt, by airana of Mawo pip** coilnt noArr tbo (kb* baittoiu. A Moaoat aipva 
ahoav r. carrir* braM valrr at 9<fi In diacborge oo lb* H>rflM*. b M idra two cloml 
pipof a a, on* of wharh hrlnyi hail water at tbc amg li>aip*rat*rt, and lb* aabcr noU 
valrr. When fmnralaiina art* in, vbwb b onllnanly in eight boaia, tb* pip* a* 
veil *a lb* tbeot nf vaur at 9tfi, b act at play. Tb* Brat to create a rttnllnaal mrrmt 
of fmb water through lb* mu of flaa, idranng laBT the pfodoeta of dccnaapoaitioa, 
and briagiii^ tbatn to the iiirBtee t the atao p d lu drive tbb (bol water lo tb* capmlnp 
B n, wbm It b dbeharfrd by tb* overflow. Th* two pipe* with heated a^ cold 
water going to tbe botton of tb* tank, a* well a* tbe two ahoou eonlaining caU and 
hot water, to go lo tbe larfaev, an alao mad* nae of to rqnaib* ibotetaperatarediinng 
tb* whole ofieratinn, wbieb b aaemainad by tb* nae of a Ihe r romaeirr in lb* winaie 
wooden box J*. llie beeping of eoaia* braw miatr** AS to 4S hoora, aardiam 
qnaUtie* 90 to 60 hoar*, and tbe finer dcacriptiiio* 60 to 79 bouta. The ** wrt lull¬ 
ing ' belwten erUmlen after ibe ateep b aeeonpamed by a thuwar of water at 7n°> 
aot on the flax W on tb* lop of tfaa ^lindera Thli mnove* tbe rrmalalog hniw 
riilea, and preparri tbe itnw Ibr beluf (aaily dried. Tbe heated water may be ub- 
talnrd fiom the wab* water of a apinning-mill, or friiin a eotidmiing beam-engine. 

Flax beeped by Sehenck’a tyairni b dried in variooi wayx Fame iwUera bare 
drymg honan with bcaleil air, oiJwn act up lb* flax toaaelr on tb* root end, in tbe field, 
or aperad it thinly no tb* grwa, while ulhrri, again, ciwp It between two alender 
piecea of wood aboal a yard in Mgtb. and hang iheae up in a building open at tba 
aidea, ao that a current of atmoapbrric air b eonatantly pnaalng ihrongb. 

In 1699 another mod* of retting flax waa introdneed by Mr. MTalt of Olaagnw. 
Inatead of Immming tba atama in vnler, be aabjeeted tbrm lo tb* artion of beam. 
t*|aare Iran ehamben were enploved. hi which t^ flax braw vu pneked. Tba dnoe 
by which it waa mtiodurcd vraa tnen flutened by holla or nula, a^ aleara wan then 
driim hu Tbe ateam penetrated tbe alcma uf >h* flax, and being partblly eondenied 
on tbe top and aide* af tbe ircei ehubrr, a eoniunl drip of water, lukewarm, fell anm 
tbe flax. In twelve to fuarien boor* the bema were rcnuived, and, after heiag dried, 
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tim fibre r^fly aepenbd (him the woody rorr, Ike wairr manining In lb* iom 
ebambtr brmg of n dark brown colour, vithoni ••fl’miiee cdour. Th* fibre obtained by 
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iTodnecd aod diwniiiutrf bf prrf onHc 4 UiNi. ADotWr Inlw coarcja lato tkc nt ■ 
obU nustur* of fuller'* ortli in water. The introdaeiioo of tbe liaturcaadlbeil rei 


tU*WMtkad«aiafsgre]ti*beoloar,BiMl«a*at fintwcUtboaglitof ■wsoiactiinn« 
bat, la ibr va4, oti aatre exlcailnl tfiali it «a* (baaA is poMoi arrrral AcfcciB, aad 
Watt'* ijHem i« aot mow (anrlad set. 

AnMbcr ( 7 (tcwi cf maiiay flax «a» istralacod by 11 Claatoni, a Belgiaa, sod far 
emne tiaM it auraeted ■eeb aneellMU lie eeiwraied Um flbre frna tbr etm witboat 
••••piag. ead ibaa. lb* MaployaMal of add* aad alkaliaa, be ^01 rid ef tbe Trgctabls 
cxlractir* aad oibar iaiii aril it a aad prodacad * fibma* bum atroa^y rtacabiioc cottaa. 
Hr p ro fu aed to aiak* aa aiticla capabir of beiag tpoa attb ooltni or wool. The 
bigbw ralae of flaa flber. b o aar i T , »a* a gnat obtlaclr, aad at piaeiat tb* oaly am 
laade of bi* p rn eiei 1* to eoarert ecatehiog low — iberafaai flax fibre—iato aa aitiela 
to be epaa witb wool, aad eeea tbit b pnetited to bat a <*17 eautU exteat 

Ifeeira Bartoo aad Py*‘* paleat 797 ) i* a BMidiflaUBBi of ibe bed water elerfL 
Ry tbit pmeeat the flax Mmw, after Ibe teed it reaioetd. It rnttrd Ibroogb a — .-ti-T 
•“•opoood «f |daia tad eriaipiaw reilen, by tbe eomfaiaed actioa of which the woody 
pan it raadend eatily trptnUe fm tbe fibre. The latter it tbea placed ia a tat 
haldioe aboat a toa, whiefa it nbae<)a*Dlly filled with cold water. Tbi* rat bat a pet* 
foraied faltc bottooi, uader wbich eteam, with a pt r t w i re of So Ibi. to aa iacb, it ia- 




















































































2X1 


FLAX. 


^ b?w U" «»«oty i« bow» OB 

r»p "y. bX Th.'^U. - .^th. 

Miibli mbSlVukd Into Snotc fll«m«iu. or. “ 

Hna ^iU.“.r, r^nr r.u.i« Jmi. 

t^B^l“« S^^"kL’JS Ait ~‘2liuS2a’« 

*ThrtI^Bi>^?r^T ficilitT in Ow b»«B«hin» rfUw Un«n 

”ii';;n;!itscr.'sxsrjr^^ 

"iTtaL ditrefoiT, b* bom mItI^ to foUow th* proetiMn. u 

*^.2; m«i. i.. -ben«. . fr* 

(iw «aicr tba ab»« am be fendiijr leimtnl by the finger* »lon* »U enttre 
^ ZS^r^te^. H to ranoT J from tb. -Mer. *nd plnced to dmm on ib. WU U 
the dobI or rirer It to iben Ubrn to • oloiely tbom gr»**-fielil or old P***"” '"’’i 
thinly Mid erenly Ml the groond. In I^*". !, 

dryinTtoMweeUt dilTetmt lorteml o# bang ip^ fijU “Ji? 

■n^idod into tour portioM, Mid them «r« tt ■prjgbl in 
«r«d wkWy o«»^ • cxrcU on lb. gnmnd. Mid ito to^ 

Bt ^iiBeBn* t^ (un Mid air Mioo dry the finx- When ihoro^ly ^r*** |*,^ 

BO la »hna«, Mid after remaining a Sew day* la tb# maal of a gram ^ 

rkkfAlBlbto Mair it may ratnain ft* year* withoBi lb* fibre Iwwg detCTorale^ 

the fibre frtm the woody matter of lb# •tcm, ami rta. to a^ rt fit ™ 

Tb. fir«t part of ibto pfocem to to beato# the Mama ihoronghly. eottoil while the fiW, 
tnm it* mnacity. to hXact. the bcinto wo.«Iy part to flatlened ««;* bn^ 
manner a* to admit of iu .a*ny being b^ea off by^ action of tlm wateh-blwle or 

*ealeb.mm. In moat eoantrie* lb* braiaing to doae Iw bi^ 

the flax atraw to fiiil laid flat oa the groBnd. lb* ihea^ Uing nntiad aad apt^ th^. 

Imi Urn workman, phring bto ftKH ai-a iu b^ to-uh M. butot^t ealtod a 
h*»lng*careedb*Ddtoaod*b*aTy*<tnir#t^rdmJl^/p.T*». 

neat part of the procea* to to giee the flax 7P^ 

a*r«rfar4ro7or,Ji^«Oa Tbi* to groerallT made of wood, bot iuiaeuiue* ^ lf«^ 

and eondet* of two row* of geoorrt yp* oo. ■»»•«* ■** 

aoeketa A ataot poir r ran* ft«m end to end of th* app#r row of leetto T^wur 

an wedgMhapod, ♦} Inrh deiT.. 14 inebe* ihmh at a^ 

bead a wtbejPtet a The hemf weigh# abost» tb*. ^ to 10 mehn tof. ^ #1 
inchea tbiclu The hewer row of Irrth eoaaiata of ftior, while the apper to three, atong 
into the int.niie*a. Thr baa* wieid ft* the maebin* to thM of lb# npto-trrft 

Neat emaea the aeBtohhig proper. MiU ftdlowiim the Mguo. b ivoch. and I^rt 

amtbud of band-work. After the flax ha* bam brutord by the #wW. and cniahed by 
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thi hrane. H k radj for ihr •eottWnn proecM. In Bel«iam and ^ Ptf ihod 

pnrra^k by thr employOMM ot ■ woodca kand A toxud plaiik of 


too 



■'Vy// /\a) 


piM or Ikw*, abo»« 4 fort high, ““JT ^ L 

ia flaed in a •owU* aok ». 3 fort from tkia aqlr li •I”, 

.bout ll to 3 incbra »UJo. Thk co» arrrrt for Urn mtrodact^ of a 
rtt^flaxarraw, bruiaedaa hafore deacrihcd, andUw notkaian boHni| itthrcr- 


SOt 



foortba raooard throngb the allt brala it whh a tool calird the ic«lch-U^, A- ***• 
ir^a^^STalnrt iood, tort k rrtT 

of arrtchhur by hand k rtrj rude, and prerada chirtly m the cotia^ A 

brake ah^r to that of Briff am k enpluyed. bat ^ 

a nrta inatTameat k employ^ geuerafly of aah-woo*. in the of a larori b M^ 
1| raujt be itoied that the ayatem afhaBdacatehliig k only to be 
the qimlity of the fota Sbre k ao anperior aa to reirter ” 

impittoii. or ela. where the uage. of law to. to low, - 

marhlaery of Bttla ronaeiiwiiicr. aa rqtmda ***>^7- 

and fl»x ^madlum of kiw noallty, thrra k mo owartioo ihxt mnehia^KOtchmif ta tU 
moat adekable, andtbe moot econonknl. Thia h«a be™ 

Ireland, where in IMT. 103T aenteh milk were ia optmtoo. when 
tbeir^^ to bo prepared for toarirt. at a ‘^*^0 

umteW^wowid haae^ Senich milk hare been introd^ with 
Raaa^lVoam. Anatria, Denmark. Holland. Belgiam.. 

In Irekod. ahhoogh in aereral dklricta flaa k actoebed by hand, ^hum or 
l^htoVhl^ for -or, Oma half a erntory to . Aa “ ^ 

acntehin^ the oarratka oooakta of two prnoe-Mi fort, the Thll^irtrtS 

nr-eSrtly.X btoltog away of thewoody part, from th. fiho^ The oni-rt 
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nlUiBiiinmitia«>*MUlnTT|!<MnL II comIm of■ Mtaf thm aDoa(]> ««adrii 
ft4lcn. o«*« iu>d«ii«th aiKi ibe two oOien lOiotr* H. pwnJW to ach otiicr. wid oov or 
then hariraoMl to the lower roUrr. The Uboaree nu op(i«ll« ihw lower roller. umI 
intortao bamUitl oflUx Mnw hetweew ibe Uctor aiui tbe upprrooeL wbicli t« bcriMotol 
to h. Tbe flu being drnwn in nod brabed betwmt tbeeei, paieen up between the two 
nantr twUetw. and reippan nt the outoide. It b ngnin po* tbrongh, nooc or twice, 
•oeording to it> thiebiM^ or to lu being more or IM HeeB^ uid tbe flbev. eoBtt 
guantig, more or lea eaeUj Awed from tbe Ugaeoui pert TTte •mtehing appentui 
ctmiiau of ■ wooden ihaft. to which br attoched. at intefrah, like ndil of • eirek. 
abort arms W which ore naUed the otoeke. which are paraUclagram ihapcd tdadec of 
hard wood, with tbe edgee paniallg ohorpened The iabnorer otanda berMle oo up* 
right woodrn plaeh. verg stailar to that flgored in the dearription of the Belgian 
haad*aculckuig apparataa. and tbnragh Jaat Heh a otil capoan one half of the haadfhl 
of bruioed flaa-atraw to the action of tha Moeka, wbieb icToIre with raptdilv al^ 
with the abaft, tad ctriha tbe flax atraw, beating otf tbe ligneou matter, and toaeiag 
the fibre clear. When tha end expoaad to Ibe atneht b cleaned, tbe wofiuaaa tnma 
Ike baadIVtl and upoaea the other cod. It b uaaal to hare a tet of either two or 
three meg, at ta mane different atanda. and nuMand of etch tbomnehig cieoriog oat 
the haadftil of flu, ha onlg nartbllr doea ao i tbe aceond then taket it op and flniabra 
iti or, if there he three ia um act, be doea not qaita clean it, bat hooda it orerlo the 
third to do io. In dm latter rate, the flm worhinu b called tbe 6e/far, tbe weond 
tbe mMler, and the ihlM tbe fi»ukrr. The mothre power la iheee aettteb>mltb b 
genrrallg water i ia ooroe eaoea iheg are wind-milb, and in a inalaaeet theg oiw 
drireo bg kotari. I.allrrlv, the aae of iteam-eoeinM hoa eooaidenMg iocrraaed, aa 
being more to be depended aptm than water, which IVequeBtlj IhUa in a drg oraaoo. 



It hoe been funnd that the woodg waate prodoced in tbe Matching, b qalte inttcieol 
ftiei brtbeboiler, wltboot its being occeaearg to pmbaaecml or peat, and tbia waate 
bad hitherto facea applied to no oJ^l purpoiet boiof with the grentret diScailg de- 
eompoaable tor maanre. 

Toe flrat taanornnent no tbb old aeateh-mill appamtoi waa tbe introdootioa. bg 
hteaan. ktac.nhm Bnabrn, of Ilelfaal, of a naeliioe for braiiiag the flu atraw, 
prior to ateepiag, and it haa aiiiM been cxtenetTelg emplogad, with verg lotiaflicUiTg 
rroulta It eonabta of a tariet of flaled rolUn, mnniog irrticnlig oo each otber, the 
flattagf rargiag in width, the wideat oet hetog tha flnt through which tbe flax atraw 
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laan, ud Ui« ethm diniiitiiilim hi wUtK bikS Uw SoM W th« hut. Vr]iU( tetlaf 
MTiiairl7 on Ui« Ugiirom matter, u die ioim time hruiiinir uhI rrimiiiaK it ead re* 
daeinf il almoet Is powder, h dow not injwre or dieemume llw flbrro tHie bmUaf 
machine oflbie maMraHino i* capahU of anppirtB« IS aentchliHt Maadt vl tha ordi¬ 
nary milL II ia attendad by two boya, on* lo (red the ftax-atraw into tha ntarhlae, 
hr means of a fMinf table, and the other to rrmore it at the opposite exirrmlty. 
t(ore paeaiBK threap the machiaa ia qaite MtOeient to prepare the Has straw 
Ihorooithly for bring aeutobed. The Ifarae irqwircd to dnre it is one botar-powcr* 
yif. aoa will best show Ha constnurtiao aad mode of actioo. 

It hariaf been (bond that amny dltadrantages were lahrrvnt in the oU srntrh- 
mill, toretal persoas hare set thamsrlres to work to sapply a machine which wonM 
rrdace the coat of laboar, ohriate the ateeiaity of obtaming tklUed wnAniea, aad 
diaiiiish the great waste ^ fibre, whieb was bat loo fi^nem ia the ordinary mtIL 
Among the most saeomaful of these icalrhing-maehinra, is sa iarcatiua uT Mr. 
Mae-llride, of Armagh, Iiaiand, /ift. 804, 80S. Il conaissa of a cast-iron frame, at 

»lt4 
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I seh end of which is a compartinmi, mclosing a doable set of beaters, af peculiar 
rnutraeliutt which rerolre rapidly in a contrary dircetioti, striking allrraalely on 
I arh aids of the flax, as it ia aohmitied to their aenoo, and tbnroagUy remoring the 
woody part, which Iblls down in dutt into a ph or holVow under the maehinn la 
order to carry the lax gTadnaUr thrnagb the m a chin e, and present it in n prmr 
nisnner to tW twatrra, la anceesaioo, sn radieas donbte rope Is tatradaesd, cartiee in 
the bidlow of a large grooved whed, in which h ia kept light, by means of tension 
weights. The flax-straw, made Info hsmUhls, is latrndaeed si a, wodcr Ibe doal^ 
rope, St one rnd of the jnachinr, and is at once grasped by it flrmly, ratbrr abnra Ht 
middle, ind carried atoa* slowly, by the mavemenl of the mored wheel, aatil it 
enters, hangiM downwat®^ ihcoompartment a, eantsining the flrit art of brnters. By 
the rime rite flax-straw bis been carried ibrongh them, all its lower half, which has 
bran exposed lo tbe aetiem of the bralcn, ia clesacd oat. and the n^. poiaiag <m a 
ibort war fWrthcr, arrlrea at a point when a sreond grooved wheel iwfevolriag, frtr- 
niah^ with ropes hi like aianncr, but arr a n g ed at a rather lower Icrd, By a simple 
arrangrmeot, the flax H here traatfemd from tarn set of rnpea to the other, the 
areond set grasping it nenr Hs lowett end, ibne tearing all the uacicaned patt,ar apper 
half, ready to be acnlehcd. The lecond wheel mores on, and carries the flax in- 
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?^i!l AM«ttnt ■K»r«ioo rf«inil*r hnwUUU of (U*-«*r»w are thai 1tc|»t pare- 

S ail! SL'SEiJ ki“^ ^EE'EJS.'Ed’iIlE'K 

AF « iMvr drum od tbd driTiM iluA. n B wr Ibe tnsitm Vff4p>tt w 

kjjplag^hl lh« cBiTTiiup-roiiefc J 9 m brwm of wood for c«rry^ 
tlunMliM Ptti uwIrniertU ih* compaitnreBta cnolamnif tha 

^ -»»“ •• it flui. «w«. Ih« tu«-«r.^ n- 

tw. bf 10 «Nrt, bnl «m.e »pare i* repaired reoid U f.* 

SXiJkTSL Th;Msh7«fii«.»«i>i«»Tb« pow« rentit^*- 

‘'"Jr IfcILat. oT OWU Btlniom, hu InTenWd a fcalekiBRHnackia*. whkb marire 

raqnlre. ib. attradaoc. of only boy. or fiiJa. to 
,d,!Xltawd t^^a «otch2d-flb« oot Tha aetlon » remathlng .teiito 

of Um Iriah icaleh mllU hot the brnired ** TTr ^?2“ire7a 

^ Uing flret cleaned oet. and then the cliapa opeoed. the daa-iirew rcTereed. aMl a 

■■M-nfhH iwvrtioo i* iko iBJwliiiio cUuii ool Um oumf tua. i.i_^ 

llFMn. Rowuu of HrUk*t, hmy v<ry reotnUjr iutrodoerd a icutckto y MA cbtima 

bruiteiLba ii at oocr bataoed ia iron elaa|iB, which w piaced In 
ofUiaiBaehiaa tarrying them on along one li^. while 

fwftMi ihcv Wi h»Te ooom ueth, and the teeth become eloeer by defreei «p to 
rSe^^n or boy Uhe. oat the ^ 

aau tetening the*, and ^ 

nnrioaaly wihjectad to the actmn of the macl^ to nw mawted to tt^mtoin* 
■dnnd* ekaned oat to nntooebed. The machine to donhlr, i a hM tro toito of 
eombaf each eapabia of eonlaining twelre of the claapa, each *J**U*J*^^!|K' 
Sd^thTfli^w. HeneTXr the workman or boy hm«^^ 

dnaed itfaw, tnrned U nptlda down, and ^ 

aide of the machine, the .ame aetioo of combing, already defcnM 
^ thorooghly. mid by the time the pregreaoTe motement of 
halide to the extreme end. the flax fibre appew free frM woody reftaae, and in a 

fit atate ibrmarket. It to then nnclaaped and made ap into bandlea. 

Thera tore been a |Wl namber of other acntcblag machinea inecated, bat it la 

to aeoatau tta morkatobte fibre from the naclern wood, caaera a pawtion of ^ 
to biWw off la abort fitomenu mingled with the wood, end‘“i» torn fibre >« 
mneh laia relimbU than lha long fiiamenta when finally cleared onL Inj^arA i* 
:m aa JJbU. or a tenU. of ^^n, of th. !»•»«>«• 

tormed w-elcAiaf-hre or nafi/Jto. and when properiy rle^ to dry-apon 

oWnid in making eoBraemckmg.tarpiialiiiB,*e. llemg rery mm-b mixed ^tb 
vSdTntatter rf the fiai-elema, it i. wreiaary to ^ W 

«mtekng-tow can be .pan into yarn. To a^pliab Um, ebiAia g >T 
ftret proeren and anhieaornUy the Mnff to pot into a wi^y machine ler^ 
m w^^ bf ■ mmiuBMiBi •omeiKlog rturmbliM the thahm u »tbrwhbig Bmehlor* 
Se JJJtktarTaidmt are got rid ofi The tow to kwIbI into dllTrrenl Hn*l|* 

to to WtCd before being ao^ In Frene. and Delginm. it h 
chiefiy retain^ at home, apua by band, and woreo tain each Ihhrica •» *«« 
imwifr* and alarm, for the Ubonring etaaaea. aprona. tobla corrre, 

-radneed in BitoBa. to parUy naed for almllar porpuare among the acrfcjtet the gr^ 
IsM^xpiinAOreBtiBrtoain and Ireland being du chief mart, and Dundee eape- 

great aim ia aU the diBcrenl methoda of icntching. haa been to obanin ^e 
hrgeoi ^ible yield of long fibre from Um flxx.atniw. and to wxaae an Uttle aa poa- 


■iU* ia KotcMof-tnv. Tkt Krvnrli tnd nnnUi intnn of buMl-tn)ichia« k irniM 
■ocVfMfbl in thii mpni, bat u tli« qoality at 6bre Ihrrr p^orod b wtrj morh 
llnrr, ud oe oi r n ucntly more ralaiUe ib«d oil otbrn, tb« additionU nprtnr of baod> 
Ubour bcompenutnl tho UrfrTyWd of kmg «bfrt whrrra*. in Itetaod. the tthrr 
h«iot yenCTilly cornier and fern Tuluibb. occopyia* «a inlermtdiolr place betocen 
Ibc nmiih and RaMiali, the cbeapoem of mill-icaleliing toriM the icalr, and. eicrpt 
in remote diatricti. it k oow aaiicnoL !■ EfrypC otO anme fifteea yean age, the 
method of enitchiiig waa of the moat primitiTe Mm. The IVIkha. after aieepiag 
their flax in the Xik. and drying it os tk bonlul. nroeeeded to clein out the fibre, by 
firat beating the atraw brtirTeti t»o fiat MaDri. aix! then iiriklng it agalna* a aooden 
poet. Mebnnrt All atid hk nmcetKin, boweeer, iatrodiieed Irkh icateb milk, driten 
by Meam-poarer, and aince then a marked impmeemrot baa taken place in the Mata 
in which Egyptka llaa hai been broaght to market. It may be iolrrreting to mite 
heir, that in the early period of Egyptlaa ciTil k a tin o, the dweilera by the Nik were 
able to manoftK^re cambrici of a fin^ Iratnre tluo the moot Snkhed modem tDeeha* 
nkm can produce,— ai k eridenced by the carvetotha eraptnng the mununiea, and 
that from a fibre ao eoaune in coopariaon to Enropann fUa, that while the latter may 
be apon hy machinery to 300 or <U0 kaa. nod by hand to ISOO leaa, the (bnner can* 
not be pot higher than 40 to 30 Icna, and rarely eren to that 

la the aralching operatum, three aerrral matteri ate obtained fVam the fiaa alrmi. 
The firH k the fllww, which k the primary oUect, and which k the really raloable 
portioe, that known ai ** flax " in eommereeu Tbc accood k tbe woody rrftat of the 
atema, bitbitto appliad to no other oar than aa Ihrl. or occaai ^l y lo lirtand aa a 
corering for entlinga of polatnea, when plantril, to pnitect them fttna froat. Mr. Pyc, 
of Ipawieh, howerer, penpoaea 10 make it aamikble aa ao oaxilkiy food for 
CBlik, haring the anthority of Profeaaor Way that a aomtde analyacd by him yielded 
7-M per cent of oU and ftitty nialleri T-fiS of albamtooua matter (eoelainine ms 
nitrogen), and »«■** March, gam, augar, Ae- He (Mr. Pye) reeonraimded lla nae 
(br feeding IWe atock, in coiJnnetioB with groand onta or other tkriuaceooa food. 
Profiaaor HodM neTcrtheleia, In nnalyaiog another aample of Ihk ground ligneona 
mattcT, gave quite a different reaull. hk eMimaM of the nutritiee cooMitnenu being 
Bf fcUowa:— nltiogenked fleah-forming inattrra, 313 per cent i oU and Ihtty mattera, 
S1I ( gum and aoloble mauera, Ulfii and he compared thia with the aertnge rnaulla 
of aeren annlytei of oil cake, gieing nitmgenked maturi, Xhlf ( fktty mattera, 
IMO; gum and other aolnhlc mattera, UHH. 

ThcUiird pewtino lepnrattd by the acotehing proeeaa k termed “ in 

Ireland t in Rumk and PniMia,“c<i«/iaaj’ in Kranoeand Belgium,“ rtamfp* th rnOapr.’* 
dcacribed nboee. Them branchce <if the trade enniume annually many thowMBd loan, 
importedeh'M-fly into Sootltnd, fttmi RoaMs and Pruaala. In Prmner, Belgium, and Hol- 
laud, the codilla or aculchiag low k ehieflr retained by ih* growera or Ikcton at bone, 
ftir a dumcMie manuiheturc of atmikr gooda, aod of eoene btaaoea and trowarra. It baa 
ako been employed for eoneeralon, by ClaBiica’a proeeaa. Into a flnely dieidid maae of 
flbrw, capable of being mixed with wool and apun alrag with it into ynm, the fcbric 
mr-b. i^oai thk yam being chiefly hoee. 

Before pcooeeiling lo treat of ^ p eoc ei ara to which flax flbrw k anbiected aohte- 
qoenl lo aewlching. It may be weH to gknec at the naea to which the Brad k applird. 
Tlik raluabla piquet of the plant ftirakbca two articki of maeb mUily, and of eery 
eatenaire nae,—the oil and tM eak& When the leed hai been leporiited. dried and 
thretbed ont. it k ellbrr told again ftir towing or for cuOTeriioa into cake and oil. 
Of conrae tbc fbrmcr pnrpow only eonaumea a tmall proportioa of the med prodoced 
tbroagfaoni the world, and in many coontrica H k not of a quality tahabk to tbe chief 
flax.growing loealiika. Thna, w^ nortbem Raiaia, Gtraany, tbe I,ow Caontrica. 
and France either axport lead towing, or oooaume their own prodnqelaaeoaaiderabie 
raliukt fur tbit purpoae; the aoatbem proeiiKea of RnaoU, the ttatra nioag the Medi* 
termnean, Egypt, Turkey, Greece, aod tbe Eaat Indiea, wbik large exportcra of wed 
for cmahing, cannot aril any for mwing. Tbe ntpfly of the teed emahera of the 
United Rlngdora k nun largely obtained ffnm Rumia and Hindoonaa than from any 
other coantrica. Tbe entirw aananl impoft of teed Into the Britkb lalandi averagre 
SOO.OiM to 300,000 qnaitera. eahie between n millioa and • half and two millkma 
Mrrling’ The eoneeraion of flaa teed into oil and cake k earrkd ont by diffirreni 
meihoda In France, Belgium, Holland, and the north of Esrupc gmctnlly, w here 
• large quantity ii eniabed, tbe appirttui emploTcd k eery lirapk and yet eery effre- 
tlet. UUe. la Fttujce, Ccmnixi and Uhent. to Bclginm. Nenm, in RMiaak. and the 
proeince of HokWin nre the great amta of thk manabetniw. See LnranEn. 

The wed k pomnied in a kind of wooden mortara. cut om of aolid Umber jind at 
tbe brntom lined with thick copper. By mrana of a retrolriag abaft, ftimkhrf 
with pr^ecting notebra of wood, brama of oak #0 fret high, the enda tbod whh 
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rbftnwIM h«e, ■» ruMd up «i>il M WJ i»*» "***?■; * 

than lime, they eoBTOt the iato > puljiy meet, "heti iuBeiKnUy |WB«je4. ibii 

i« tbe> rratarvi aad pat latn wooUen haip. ahieh «i% Iben wrapped ap “ 
caaa lined with a hard Iwiaied wrV of hona^hair, cotvriiic both aidra aal eoda, bat 
open at the adpa. Thrae are Ibia laady to ba prtaaed, and for tbia parpow am 
Bo^ed aarpandiealariy in au iron reeieptaohr. aarro* M *ke botuan, a^ w^injl 

tovarda^nip. Paetiap of inelai arn then pot la, and in the eentra of t^ Uip tt 

iaarrted a beech nadpe. A beaat aimilar to liod employed u pooadmg the aead la 
thro tot ia omtina, and at each deaoeadtog atrnke it drina the ia tightw. thna 

ionoe»iagthohapofae*da*ainalthaitno«adeaof the preaa. When ^ 

Sen dnwn htST another b iatrodoeed and hnttered by the beaat, onlil It ^ nTdrlTw 
no <hnhar. At the bottian of the praaa art holea throngb which the ^ ihaa pt«a^ 
out of the MtU nuM hilo • r»e*|»l»eW be tif ih. Is ort«r to loo*ro *^^**~^*^**** 
admit of tlia bwga hjiag nrmorrd from tha prtna, a wedge of a diftrenl form, wide U 
bottom eod Barrow at topw and alrcwdr a ftatwrw la the peeaa. hot raiacd op aad nnlencd 

he a rope dorioglhodrieingof the other wedgoi. la releaaed from the rom, and another 

beam drieea it bgma, thoe partially atarting the differtotJjr cenaerneted wodgta bm 
looaenlag ihd ——» The faaga with the prraaed aced atw then taben ont, aad Ih# 
Utter, baring Inal the granter part of ita oil wblle aobjeetad to ao conaiderabU a 
preomro ia foond ia a thm bardiab cake, lakiag ibo form of the lettbrtn cm, ^ off 
it the woollen hag U tendily itripjwd by tbe wothman’a handi. Tbe ofl obta mod by 
tiua proceaa la the pnmt aad omst limpid i bnt awitbcr proeam haa to he rfontud 
before tbe aaed yidda all that the priraaore ia capabla of eamctini^ from It The 
eaiu^ therefore, whea taken oat of the boga. are broken op and pot into the innrur, 
whtTr tbe aame poondiag opmaiino takrt pUee. When a^n fcronghl into a e^- 
minoted date, the powder ia pnt Into a circular iron pan or kctUc. onder which b a 
die, aad alowly romtad ia it, bolag kept tram btiraing by memaa of aa iron mm whkh 
b BMieml Touul iaaida by theamch'mrry.oonatanlJy tarniag the groaad le ed. wfon 
aadkbnUy wanned by thb operalioa, daring wrbich it b nunlo to pan mw Bwly 
with the od, the amm la again lilied io haga and prraaad m bolbrv. after which they 
are BaaOy, the baga being atripped vg, pared at iho edgn. pnt la a imk W in, and 
mond for aab. lie^ thna ohttined b darker ia eolonr than thm t^i tha eoU 
pmemn, morw maeilagiiHiua matter. Uaoy foreign oibmillct^ bowrrer, 

oaly employ the hot piaa. baiiaring tbit they hare iboa a larger ybU than when tbe 
eoht pimare b Cnt mad. See LinaaEO Oil. 

Id Eaglaad, tbe cold preavow b little* if at alt. praetbed, tbe teed hem^ hlmoaj in- 
eariabiy warmed bafotw pnmare. Thw ayitem of craak'mg. formerly aairer aal hen , 
bad aoma memMinrr to tba Flambh malhod abort detailed, tbe diief dibrenew 
botag m tbe mode of piwpariag iho aoed. prior to ita being pm in the preaa. The 
#i»t nro ee m b to pnm ilowiy from a hopper, the whole aerda mto a pair of amooth 
or floltd metal rnllen, whicii, ia tarniag on each other, erack tbr teeda. Haary 
edged acoori thm grind them hite a meal, a little water hting added during tbe vpmm 
tion. which focilltaies the eommiaBtion of the leed. ITm amol b then pm in Urn 
foMb beforw da^ibod, and whUo heated andatirred la it, the water miaed with 
h b erapomted. It b tbea bogged aad pot in the preaa, where the foiling 

oa tha wadgm, cBict tha dotlrra nmalta. The moat recent improrement in the t"™* 
of premara, and oaa bow largely adopted, k Iho hydraalic pn^ aad it b generally 
eoaaidered that a larger yield of oil eaa ba ohtainod by iu nao than by tha wedm and 
Mamper-banm methii^ BiaadcU*! (of Hall) paleal b that moat generally raploycd, 
aad Mmirf Kamweiaoa of that place are diiuogoiabrd at mahen of it, haring intro- 
dated tbemadraa Bame modiSettlona aad imprortmciita Tha oil obtained frion flax* 
mode or linieed, ni U b groeraUy termed, b of rrry r x le a a i re me hi the arta, and a 
the chief rahicb for paiata To anil it flir thb porpoae. aad la nuke it dry qnbkly, 
it b momly boiled la aa boo paa, aad duriag the operatioa a <|naatiro of Uthanv « 
dbrndred IB IL The cake b a rery foroorbr article with atock-freim. being eom- 
»wnH. aa eouaiaing much antriawnt b aiaall bulk, with roota or other regriablo 
food, haring largo hoik with imali nutrimenL So cxtraairely b it eonaaatrd la 
Oirat Britain, that hetidca the rery Urge qnaotity.Biade from Uapiwted aecd. ftiUy 
•0,000 toM of foreign rake are anaually ioipomd. On the cnatiaeol inforior qaalnica 
of cake are grnoad to a eonrM power, and either applied to the eoii at a top* 
dmtiag, or tierptd ia a Uqoid manure, and the mau aprtad ool oa the land in 
that autrw 

Scutched flax fibre appcari in tbe market made op la dilforrat waya. Rnarian b 
in large katea m bandlra t Dolch aad Flembh in baba weighiagf rwu the fibre being 
tied in ■‘hoadi," each of wUcb b abont aa mack aa tbe hand will gratp. irbh b 
mada np b bnadbo tenaad *' ■ttmei,” tbe wrbbt of wbieb b either tfll Ib^ or Ilk Ibi. 
U ihb etmte it b piled b tha Mama of the spiiiDcr, care krbg taken that it br placed 


n*AX. 


239 


<m I cnraad-fipor. ** aad Mt in > botrded loA. M iIm iwmid ntnuiibfni 

at funoCT b e<»Miiei»* to Ik# pnatmtiaa rf Uw lapliWMK uni 

<)«nJity ' of »k» fibr», ohrrcn* il dMOiartUi ooaubiBbIr when czimnd In n dtwr 

‘‘'tIm lint o^nration vUch it iuiii«t|W< in tbe •pinninn betorjr b ^KUtof. 

Tirii nroo BM b rvquirvd to oooib and dmiubtao iW fibrea, lo gH rid of mj knati, 
and lo kiM nod nqiulin tb* tiio of Ibo fllmonu. Tb* aelk* of lha batbba «««•- 
aarilr dirMet lb« amlebad flax into rao ponioaa, lb« bine, atraljiht oa^ wbkb re- 
mata afkar tbo flax baa pnaaad throu^ ibn oji ar alioB, baing Irnocd “ iuwa and Iba 
wDoUp or eotionj kiobui|t mnaa whitb mnaina. bowg draifiaalad “ ton." Rutb of 
ibrta an apoa, but tba Una prodncca tbrfiorr and battrr quaihira of jrara. and beoa- 
taqoutip HU>cb non Talaabb than Iba tow. Tba |rrat ot^m. tbenfon^ b is obtain 
Ihr larnaat potMbb qaantit; of tba tbrawr fnaa a |t»«n wdj(bt of acutebad flax, and 
tba piaw of lino rariea eoa^rraMj aceordinK to tbo oatare of tba iMna, (tpinarra, 
tbatafora. an anxiooa aa aacb new crop of flu b fanwubt lo a narbelabb atativ la 
laat tbo yodd of Uaa, to aa lo gttida tbaia in tbair porebaaca, Tb^ an tbaa tnablad 
to Meartaia non claariy tba aailabiUty of tba aompba far ** warp or “ waft* yarat. 
and far thnnl-twiating. M'arp-yarna baiax iboaa abicb emaunita tba fang ibrtaili 
of a liaan fabric, laonin to ba harder aad atroager than waft-yarna, wbkb farm tba 
eroaa or abort ibraate , , , 

Tba yiabl of line, aa will aa tba gcarral reoootn^ of the oprralloo, ia. of eooraa, 

anally aapandaatoo tba natan of tba backlinr-niachuiaampiaycd, aad grratacoM Ibr 

can and lagrani^ ia lhaa giran lo tba maebnM mabata. A gnat nnaibar of b^b- 
liog-tnarblnco lutia, faooi Ibna to lima, bacn broogbt nut, eoiployad ia tba faetoriaa, 
aad lubarqnmlly afaaadoani, wben otbara, .baring gmter merit, barn baan ln> 
raotrd. , . , 

la tba aarly period of tbe liaan manafaeton, wbaa apinniag waa doae axelaaiTrlT 
by b—<t | no baabling-aiaebiaaa wrra amployad. Tba prnccaa waa cxclnalraiy affnied 
by baad-baebiaa. Eren after tba introdoetioB of nuebioa-apianing, ibay warn, ftira 
lose period, Iba tola maaaa of baebling. Of lata yean, tba m a ch i na bat bero mw 
and mon broogbt into nae, aad abboogb baad'barbliag miU exiafa to a coitcidcrabM 

axtrnt, tbn otbar metbod ia fay far tba non axianairriy cwployid. 

Far band-baabliag, tba tuola aaed eonaiat of a tarfaca aradded man or kaa tbicbiy 
with amtal poiata, callad hackk-tcwlb, ibroogb wbkb teeth tbe Bax it drawn by tba 
operator. ^ » 

Tbo hnAka ordinarily oaad for band>bacbliag in (bit eowatry an in the form of 
raetangnlar paraUakigrtaaa, pnaentiag a Una of t ioebre towarda tba worker, aM 4 to 
S inabra deep. Tba Aral loot amployad ia called tbe " mfler,” tba plna of wbicb M 
about I iaob aqoara at tbair baaa, and 7 inebea kiog, and broogbt to a fine point | tba 
arcood k tba "common g," wbkb it aiwaya aacdoftar tba " rnUrr t* than tba “ floe 
g,* the “10," tba “11," the “IB." Tba piaa of all Ibeaa loola an aboUariy piaoad m 
tboaa of the niflrr, but an aoinrwfaat abortar la kaglb. and an man alender aa ibo 

mala ioenoae In Baenaat. fo aU lhaec loob tbe pine an b^ in wooden at^ irf 

about I ia tbickoMi ■nd cor c rid witk ikatt tta. Tbi* tboM tio* throofo 
tha MM m dri«, to M p pprt iWai aad prrvrol Um wood froai ipUttbir* 
liHiia tin eoraawd alooka an only of a ataa nacramry for tba aatanl of pint em¬ 
ployed, aod an them- BOB B07 

aclm acrawad to other 
larger placet of board, a, 
little broad e r and maaB 
inebaa longar than tbam- 
aalrat, tad by wbkb Ibay 
an wklaaalety flxad to 
>acbtar’i brnab, im 
clia^ aomewhat faoeb- 
ward with tbair poiata 
Aram tbe worbar, and a 
tioplag biwrd bcblad to 
pnreat tbe ftas eataring 
too maeb ia tba pina, 

Ibsa: 

fig. BOB. end riaw of 
a barbie i ;lp. NT, ftoal 
view of bacblet Ah 
b»ehu, fae. tied op far ^ 

worktag a piaat 4 tki eortnd atoek i r BmndatiaB board t d •* 
brarh i a hack hoard i / table lo taeaii e tba mw, ftc.t « band af workama, Saab it 
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i)»fbTOofWktai»«»taE»f»«»l. »l»o tk« m«iin*r ikej Wf. of ittateTrr df- 
of mmiraal WMiBg ii umplt ta priadpl*. altbongfc U Nqaim much 

.k. ^u.». 

arr 300 to 40U to tbe cou proewda lo jjnup oo« ipfrad ■ 

bii fcrofauwr ukI t^lllIn^ by »bo*« Iti midak. nd wind iW ci^ rowid hu ■> 
ofder the b«ll«r to pwirrBt tJi« iliptHBif of ib« Bb«i » h* *b«i by ■ elteolir 

SX bki™ u. l«hU« nxd .il lio ib< !»ckk, “f'J® " 

»*t«f»ilT M -oaoUde, »o* «d tbai adketio* lb« ‘>3' 

luuid ia frool of the tool t^n# Ihf Brick from Itmo to um^ ^ thm r»<»"“‘y 
an M Mor M poaiibb to hk rifht hand, «h«B h« taiaei lha raffwl part of the itnrk 
bold* It io tho BOO* aunorr a* at faat. ^ prae«^ ^a waiilar ‘J***?*"^ 
“raff" the lop cod| whoa ihta k 6aiabed the -mSrd mark m to ^ 

caUnd a -conumm B." the piaa of ahieh are 

raflW, aad ar* only foar or «re tadwe l«ai(p “ • k ^ 

raffer, hot from k the work caa be taken to any of the finer took »!«• *.•<*> ^ 

18. It k BMal aad belter to drwe both endi orn each to^ be«^ taklnj 
the work to tho neat. The piaa of ^ theae toola are 4 kwbea loaiX' k ""hw. aa waa 
^poa^ to bare aaOekot i|Sng. Tta «“ i* °<* ^ ^ jiS 

^nTnrdlMr m the rad* rrqoiwd to he eoand round the head Bat the rort rod 
of t^fiaa k alwaya the one to be firet worked, aad Ibt kaekhw he^ it 

eatremby of the adch, which on being td 

kit hand of the workraan. and by it earned back and Uid 

orer the point of the pina, far the angU of iochna^ oOhe baekk^ a alight 
lowmng of tho right hand caaaea k to enter eulietently on being drawn torwattl *• 
k k immibie to mlf or dmi entiraly op to the ha^ when the hotd “ 

cither opnathai, there atnel of n c c e n rit y ho left a certain epoeo to ha repM^ 
the tokoTthk k aalW the “ ahift," but the kaa length that k rninired far pi^ 
poae the Uter fijrlhe yiaid of line. The mimerow tong fi^ 

Miiek ia rofiUf miut tio ooUacted aad drawn frnto the maaa of tow attacM to tlw 
when they eai he rekid in the airkk. or he« to ta draaaed 
name Cabana." and ftwa tiine lo tiae Ita »hon fita- tw tow 
of the finer took an remored. Whenerrr one-half of the l^h of the krnke ^ 
flax k hackled, k k turned loond to hackle the other halt Tlua iwoocna^repoat^ 
npon each hackle. Frotn 100 poonda of well-eleoned flax, a^t 43 w H poo^ 
oTwhlad line may ta obtained by the hand laboor of IB hona i the r^ 

toe, witha eaiaU waaU in woody particlea of dual. The prooeaa k conttnoed, tUi by 
carrlWl kandliaa little ainre tow k fonoed. 

To aU the hackle ia aplitting the fliamenta, three nwrlhode hate been bad recoumt 
Mi beating.broahing, aad boiUng with eoap-water, or aa alkaline lyt 

Beat^flaa eittar after It k completely hackled, or betawti the flral 
hacUiag, k prictiwd In Boheink aad Silaia. Each hacklad kew of flaa k faUed 
in tha faiddit. twkled nace ronad. ha endi being woo^ aboto with 
aad tkk bead, aa k k onlkd. k then beaten by a w^n mallet "|»» • 
repeatedly turned ronnd till k kae hacoina hot. li k next iooeened rubM 

well between the handa. The hmihing k no lem a eery prop^ operathm fiw part¬ 
ing the flax into fine Sknenu, wftmiog and MTcoglheamg it wtlhoal rkk « teartM 
the fibrea, Thk proceea teonine in toak, merely • ana hraih made of awinea 
brktha, aad a imoolh booed. 8 feet long and 1 faot broad. In whkh a wo^. P*“ 
k ttM- fau. Tha end of the flax k twklad two or three timee round ihia pm to 
bold k. and then bmahed throegh iu whole length. Well hackM flax fHlTeri no 
loaa ia thk opeiatiani nahachl^ only a little towj which k of no 
lha waalc k thereby diminkbed la the faUawing proceaa K ojUndrienl broab 
by machinery ml|^t ta employed here to advantage. Ttaao have been tried ut 
ctlabliahmralt for macblne epinniog, bgl not band adrantageanu ^ 

The oMect of ail hackling being to prodoce a good yield of line with tow of gooa 

iioaUty, that k to my, fteeftnm broken, uneplil fibrea, lumpa, and hnou I the w «>«} 

attentioo nceeaaary to do thk. with the exprue and aacertain feeoll of the 

ehlU of workmen, urged manafacturvtx to attempt the eetabUabment of machinto tor 

effectiag the prooem. Tberefure manv cnntrivaneaa weie laTenled with thw vfaw, 

bat k wai lotto doolKwt wbetber any of them made each good work, witk lo little 

a* !««■»■» laboqx. Ia haekSog by the band it waa mppoeed that the opettoor 

faol at once lEi degree of reeiftaocr. and ta able to oceommodate the trartion lo it, « 

throw Ita flax more or kaa deeply among the teeth, aocurding to circnmaiai^ aM 

draw k with mllabW Ibria and Telocity. Foe n co na l derab k period 

rathrr pnjndieM, aa they may now ta called, arrmed to ta confirmedi for the earner 


■tMM to ■qimet{« Itand kwlCng. lika Ukm* m nunf oOicr imantaluagi, tboa^ 
pardalljr (kraanblr. «nv, oa the « bole, nuhrr dianHiTBgiiif. la itUiniDit cac pMt 
dnitvil aaotber aa« kat, Inr tno ainch Mill deprodeil oa tba can uut if dim 

on the actoal (kill, at the peneo* attelidioj; the miehinee. 

It trill be detitable. therefore, to pee particnhin leepretiag iiaDc at ihoe ahlcb 
here bean frtaa uate to tiiae ineenta^ akboacb tbojerc aM anw ia Bae.B«B leeaoafiir 
preemtiag the repethiaa of thinjti alrrailjkTOWB, at well aa ta illnetrale the atrpa aae- 
eaateelT taken. Tba Snt maehuie iatreotetl, or. at baat, pnhllaheJ. waa calM the 
** Petar, and waa intaaiM ta Uhomte, as clearif aa ixwUc, the moeeaurtiti of tba 
haad h a ek la r . Tba lUx waa IrM dieidad iata small eoaieaieat portioBS or handfuli, 
aboot 4 oa. each, eallad “ etrieki,** which, before beiax taken to tbs naebtae. were 
allpbllp atralghteaed and dressed arer the ardiaaiy hand *■ rnapfaer.’* £acb of ibrsa 
was tlm pJa^ hatwceo a pairnf abort iron bars, called s‘*baUer." otutof whicb had 
aa htd eatatl oa hi the middle, and the other a earreapondioit pro je ct io n. Thaa, when 
tiirhtened tofether be aerwwa laebcs apart (sock langfo beiaa eit**! 
ai^), Ibe atrick at fotx waa firtnlj beU while exposed to tbs aebao of the haeklasL 
The bolder waa tbea aoapadrd Acm matrable leret* otter a traacated rertangalar 
eeliader. opoa lbs aagtes of ^hkh were 1 x 011 , at a certsta aape, backlea similar to 
Ikosr nse^ In Ibe nautaal openttiao. The lerm eapporting the bnldera rrceieed from 
a nmik a ebort ap and down motian, ao tiated ia their ascUlabaia aa to atrike tbs 

andcr, 
tiag ibroagb 
r waa drawn 

Ibrooitb k bj the rotation of Ibe cylinder, whereas la the band pro eu a Ibe hackle 
waa atatioaary, and the flax drawn thmipi k by tba operator. Each machine carriad 
twa beiUen. Tba tow made aad eollccl^ fttna the bolden waa seiaed and taken off 
Iqr bo^ ttatloned for that parpoae, wUle aaotber, at the riminy of a beU, took uol 
and ckaairrd ike aides of the atridu to be preacated to tba aetiaa of tbs hachlaa, and 
aabaeqaently wkbdiww them from the Cnt nuohine to anolber similar bat with flaar 
harkhm, aad ibnaeoBtiawedantil the root end—always tba fli x t operated on—wasdremcd 
to the desirad depec of fiaeaca, when they would he takea to a tabla where aaotker 
set of boys, p rer i e oe ly to reinoriiv tbs first bolder, pat t» a seeaeid to tba already 
hackled part, leaeiaf about to 3 inobee to bo rcbacklvd. This oprratiao ia termed 
■* ehilUait,''and the spare Itft. ** tba ibiftr it ia tbai perfonnad mal riamiinwi iilli il at 
the prrtrnl day, tbs only ebaape beina that in the balder now in nan one screw ia used 
for two itricks instead of two scretra for one atrick. 

Fm. M)9 win more elenriy show tba canatmetion of tbia msrhiaa. a. w{nare mat* 
cated cylinder earryiap the haoklea i a. o a e i llati ap arm or krtr for sopportiBp the 
bolder; ccc,fnuninpi o, crank and abafti a,cooneatinp tod fttaa crank to oeetUlatiap 
arm ; a r v r, hackles i o o o o, haek board i a. balder. The ftrst awtioa was pHen 
by poUayi on tba abaft ai. wbioh rerohred 4 ttasaa to 1 of the back la cylinder, by tbs »• 
tcrseatlM of Kikable wheela. Tbs worn and wbeda for tba ball BMttoa wciw at- 
tarbed in the aaaal anumcr to the abaft of the eyliader. 

Msebiaet of this coastraction sootiaacd ia rather limiltd aaa witboat any ebaapa or 
compatkkm till aboot the year 1333, wbsw a patral waa taken for a aiaekioe known 
aa the pmdohim marblnr. The flax ia tba 
hnidrr bainp ao ap eadsd aad awaiip back- 
wards and fo rw a rds while foe ha^e re- 
aniard fixed, the flax was Ifaaa hackled, 
atraka for atnikr. oa each of ita aides. Tbs 
bnyi, aa la the laat doeribed, anatcb'iap off 
tbs low as it was formed, aod ai eerlalo 
tha^ foal b ai rneb rise of tbo pendnlani, 
fur it had a rianig and flUliop motka to rail* 
late foe hand w o rket s in eoauneneiap at the 
rrttwtar cod of tba flax, paedM foe bolder 
ftom aae r c esm to xaofoer af toe pradalusa 
table, to as to arriTe at foe propreetrerly 
finer lanie when taa^ ■hmg foe aaacUae i 
bat sometiaMw the diflemi loob wrrv fiaed 
apoa foe anclea of a ar)tiara cylinder that 
presratrd a floer nape, foe whole leoptk of 
foe Buehiae, by tnranip up a new angle at 
racb rise of'the peadoiam, when foe bbottr 
of Ibe boys waa simply to put ia foe low 
and ube mil frota h ibt flax. The adjoining diagram (JIf. 810% wkboat rotariag 
Vm. II. R 
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m wiy itUih a( ■ »!■» •» U*ll* tlxfory at »» 



WU.Wb 

adtitig womU) Mvmt ditnraut 
drurrMor fatckWM ita wlmu 
■aglai,*aaM(iaM* tuxiaoarj witli 
fndsikaM of Wkk* il> 
bai^ i a a, peadalaw ana* i 
c c, niaai abaria vgibia( iaio 
each other I D o. creak anaei 
a, radial alide-baa la pnaarre 
the bolder table Trrtieal i a. 
balder table i r ? r t. haekleai 
oa.haek buanki ii. dirreuna 
fai ahlek Ibe balden (wnf I there 
were the aaaie vheeb, ho^ at 
each cad of Ibe ane hia e . aad 
the boldar table H ra a eb ed ftoa 
OM ai tba other. The aberla, 
cc, with all attaebad tu theei, 
acre made to riea tad laeer 
apoii the backle*. and tba back* 
btarda o a* ri» ahaa the hackle 
beach tamed. 

Ahoot the iame Uaw aaotber 
pataat «aa takca oat Ibr a aia* 
ebiae, ebaca tba boUrra were 
eutpeodad above aaa cod ed a 
trardUatabcModbaeklea. TbU 
aim miairrd band Uboor to lam and Imnafer the etrieka, «^fb the 
mm cautShn ftU clear ftmn the kaeklca by awcbaiiieal n»*na. The Wh.win* 
•ketch Or.ill) •bowa the principle upon wbleh ihta mcfaine ■wor^ and th nngli 
arver ataeb employed at tba time of ha appeanuim, baa cabaeqaeally terred ta • 
tViundatioB far ibnee that arc now ia the teaitb of their proapenty. - 

A A(/la. tU), abaetarhaekbrai n.aappoct far boUeiai cc. e»mrt l^ya Ibr tba 
aheel of kacklea. Fig. dll, a tar*ir view of tba hachlo harot^inordw het^ t”,**'^* 
the Ikllev pnn, intheilapioa or proovao an. aiid>p. 813, at the end of the hackle-bar 
ooi r r, piaaof Ibe hacklea, between the rowa of which the (aller o on acU m paab 
tko low off tba pine. There ia a dealing Bailor d to each hachlo, which u kapt to 
the bottom of tbo hacklea at that part of their ootirae whore they am in CMt^ with 
the m*. bat at the lam F n 8y beyond the poinU, aa abown by the effrci of the een- 


-* 



thftica) force. . 

AU iIm«c «uukinMa p>—mlng tinrilaritjr of fntarei^ la rrgtr d Id ty 

BorKaial attnboa rH{utr^ ac^r c&ine into lach iccoeral •peraiMW a® to nrperiew 
•atMjr iModMlroMloKo eUbrr from Uwtr owa dofrets or ojminet tocir 

cmplavBwoL Aboot the year ItSU, ia c oa arn i ien ea of tbo aow modo of ipin- 
' Bing being rnrried on 

with aonotfanbU earriiy, 
h vaa (bond advantagwona 
to eat the Saa Into 1 ,8, or 
nan loagtka prceiroaly to 
Ladtlmg, which riadcred 
it aocemary to bate ma- 
ebinaa peoaliariy ada|i^ 
far Ibia new ahon dcaerip- 
lion of autarial. Tbiamn- 
chine, known nt tbo ea- 
eanttk or eircnlar nut- 
china, dcaervm coaaidef- 
ahlo itieatioa for iu own 
iabareat meiiU, and tba 
txlenwTe ntilUy it baa 
jmred to ba of ro aagge**- 


■IS 


topplantcii. In lt» 

llnal form U wai made of a breadth •oitakle for oaly taw atnek, and eonaiatrd of a 


big the prtDci|id parta of 
tboaa by which b 1^ hem 
topphuued. 








FLAX. 




ejrlia^ S A dismetin’, awm Um wbak cirrvrelisrraoe ot vkldi H latenrab of I or 4 
iwlm werr fixsd the IncJilca. Ai wck nadiinc eoaU ooljr earn one dMcriptioa of 
haekla, » vu DMcaarr to oopiojr a aarWi of Uuaa nuehiaka, eaiW a ■* chn,'' wbra 
the Aaa mtaired to bt dmatd o*cr a utcoetaina of dorr loola, eaeb KuxeediBa 
earryiny a fiacr tool tkaa ha pfrde w aaor. The haebba «cn rlaartil of tov by caaiio|{ 
in conlacl at om port of tbair rtToIauoa »iUi a brtub roller, wbkb alto rv?ol*cd ia 
coDlact vith a eylinder coTcred with earl ehtUtig. the pointi of the plaa bciag ia each 
a dirretioa aa to dear the broafa IViaa low, aad all'<» Uaciftobe ta iia taro cleared by 
the caciQatiaaa of a ootab, wbencr by rotlera tba low waa brought iota a atirer. In 
order to pre a err a tba oouiaaity ia the aopply of tow, and oiainuia the tmlarity nf 
the alirer prod u ced by h. the hoMera with the Saa woe prcarnlad to Ua hackle 
cylinder ia a manaer poeniiar to due maokioe, and ia eadbaa aaforaaina by tnrana of 
eertaia cinoiar carrirra plaead at each end of the baehic oy Under, bat rxcaatrie therrus 
and at meb a dl a tarmr apart aa each abouid bear ooa cod of tbe bnMrr m it n* 
tended aemea tbe eyUnder parallel to iu axh. Thai, the bolden iatrudiued at that 
port of tbe cireamfinence of tboM earriera funbeat fhaa tbe backlea were carried for¬ 
ward. while tbe daa waa ia operatioo. tUl they were bnmgbt alaioat Into oaotact with 
the |Miiui of tba piaa, wbeo, ^ tba iatcrrnitiaD of a tiidc, they were withdrawn from 
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tbe tnachina, bat with one ride only of the flaa drrrea^ aad that but oo one tooli there- 
Ibra the bohlrr re qair ed replacing b tbe anar maebine. in order ibat tbe taeoai aide 
of tte atriek ahoald be dreaaed aa waa the drat. Tbe bnldera then raqnirad to be 
carried band to rack aoecetding anchine of tba chua: 

The preeeding Ignra (814) ibowa the Icndiag fratam of tbeae maebiaea tea, 
hackle rylioder i a a, exeentrlc wbacl to carry holdera la Ua rcecaaea h, A A, A * t f, 
al da Bpoa ahicb tbe holdera wen laid ao aa to fhll iato the teceaeaa A A of wbrel 
a 1 n, elide fiir labiog oot boideta; a, bmab eyliodera aith braahea 1 ct, cyliadcr eorered 
with card ehubiag t u. holder romc out; I, dofBng cotnb. Tbe apace of the buMer 
whee l waa died with boldcia, aad ao tnauilaiocd ia eoiUM aoeecaaiao, aad 
^ai each aerred ia tonic meaHue to keep tbe end of Ua pevctdiiu one down hita the 
backlea 

Itoa, a Biaebiae wie patrolcd coniiating of two parallel eyiladeta, orer wbiek ^ 
tbe flax waa tarried, molving ia Ua progrena ao aa to prcirol the ahrraate aulef ot 
the atriek to the h a ek l e a, t^ pmgnaalTely flocr tooli being ranged aloog Ibeae 
rylindem, ao that baaing patted tba length of ooa cylinder one end waa tMDpIrtrly 
fiauhed. When the holder waa taken oat, “ ibifted," and replaced. U Wai carried 
biwk along tbe aeoood eyilader, and that raiamed to where U cataatmcnd, fiiiitbrd. 
Tbia maebiae, bowemr, aerer waa carried Amber ibaa the cxpetiincnial oimi Aw tbe 
patrnL 

Anoth er machlae fWordawortb'a) tbe laine year auda faa appearaaac, and which 
Aw amac titac enjoyed nacb celrb^. It coMiued of two paiaUcl rcrtical abeeu 
of bachlet nmning tngHher, and ao grand that tbe baMtlea at one iaieiaeelad Iba 
iatcraticei of the other. The flax aaapvadad ia Ua hbldcr flwa a n w ciri of mnq|k 
IwMod kotwena Umm two ibccti, and waa tbua hackled aimnllanroatly oa rook aide la 

a S 
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Ibe bvUr ibccUi OP, bnah roUmi b*, roll«i eorrrrf with e«»d eiotbiDg la ck«r 

Ibe bnut-»j »r.<lo«»*nnib«»ooao. h»cklt.{ 1^ bnitoi If. bcBito. 

It i. oni—ct—arT to aodc. o»OTe at Imgtb lb* dUfrrcnt uaeblaet bnm|ht o^ «■* 
Btoytd (br ■ ibi-. ood U-n nittud. Allhooffa tb. borkUnc aid of flax, m 

Ibtfeli kogtb M H grow*, .m wbat Hr** po—ttard b. baod. lb* >m r«all)r_*ne- 
•c-fat machine for baekting wai .hal wia koowB aa tbe “ cittwlar nacfaio. tor 
l—cUing •* Ml line .* aa It la called, or d— long flax flbfr broken Into arMral leiqd^ 
It bad alnajn hern known that tk. top and root mda of the fibre wet. of uile- 
rlor qaaUtj to the Middle, and of coora* .ben all wa* apon b ot- Ungtb tbe 
ptodaeed .a* hUeriw to wkat the middle* coold be ajmn to, while anperiOT to what 
tbe top* and rooia woidd prodoca. It tberetorc oeeairwl that in the general qnairtim 
of flax the dhr-ion of the fibre. ■>**«! aeparntt tb* diAtenl portboa named. won« 
be —leantageoa* to the ipinnar. The operalioo of enttiog waa pat formed by a aimple 
maebiae oopaiatiiq of a pnir of JaM, ao eonatraeted that when lb. flax la latrodacM 
brt.cen ibeni the dilfrrMi pvta, haatead of being etmriy ent oC are. ao to aff*^ 
bitten oft leneing ta g ged end*. Thia la deatrable In order that tbe ragged end* might 
intariaee in tb. apt^ng prior tn gang ibroigb the prrpnriag nuchii-*. whieh pre¬ 
cede the apianiag operation. Tbe maebioe P<r haekling l*»* »*■ bnwgba ^ 
ahoat thirty yenr. etnoe, and nndenreni, betore H waa finalW art aaide, a eoaaideniM 
nnmher of modifioatiana tor tbe pnrpoae of eenonaiiainc iba laboor in workiu it. 
Abmu tbemme lime the - flat machine * wa* latrodaerd. wbleb .** nor* particalarly 
hitendod tor t.»..h««nf long flax. Tb* natara of the opetation of lb**e maehinet .aa 
tb* aame. d- flax being noted on by dilfirrent aerir* of haekloa fixod In Iba eirewn* 

ferrtM*ofneylmdermtbeananuM:hia*.a^aa an eodloMabentiatbeo^. Tb* 

rnr^wnte of tke ejitoder ww fto ohjecdon n backliu nit fl a n , bot for oa iflAf 
flbn* It .a* neotaaary to pat the hackle* on a abcel. tor the purpoa* of grttiag aolfi- 
eicat Icnphfbf flat aarfi-e. Tbe mart auecemfril ma^itwa, airf .bkb ditplaoed 
nil pTeeiooe one*, bae. been modiflcilloo# of tbeae of diflerent kiada, aome of them 
being aimpiy nmtrieaaoeafijr aaeingamnnal Uhow.aiidgitmgeeTtainly to ibnaetion, 
and oO—ra comb inin g other im p r o e e i u cnta .Ub Ibia okfeeC. Cnnaicbaid’i potent mi^ 
chine BIT) .**, a* broogbt ont at fim, aimpiy the oid flat maebln* with aelf- 
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.Min, (he «rt«.ang ihn hoUm .rpjW »f> 

:H“-E^S5-i5v -- 

the Udii^ of ?>-“ ••"• 



iidM. Mul haekW « ih. BWM tim^ Th. lugn eireW d^bW by ibo 
in tbi* m-ihm.. *hldi pereajfol Ibem cnttin* tL. (U. eloHi 
miki oilK-r Imprrfprtiocw, Ud to Its ahswU»Bii*cnt About uxtM frxrx ibc#. Combi^, 
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# i> tkr niuiMnit flax-tpbmiiif flirnof Matibin mmA Co^ oI 

K'dS^‘Although .a-ee-ftiSta 

<1«*1 o-hi« tilhTSlx h»iUd by It h.r. 1 .* «!> 
iStThTutU ftm»d to he of pr«ti«l tJot, « the .j.um&« qoJlty »« oot 

'ssx. 

mmI Sri HlUe tnraUe, meting Ughtly oo the fimm ani mmhunt J"7 

I« SIS. of mil miwi! f™« U to 30 iothe. in dimoKter. .04 with 4 , «, w » ^n- 

miioam of hmchWm, mreoMinK to the kind of tmrk to he done on 

Wklc4 on tmeh mide. or weh gtmdumuoo of hme^ by WktatTitripprr 

oSution of eyliwWtm. Tb. tow. or mhort ahni. im thrown off Um laeklwi by .tnprrr 

r.:;SSSt‘tS U,. -». inrarow. mod U -7« ^ 

.hrrt heekling IraTJ^UTSTinX^oU itat' 

t„„ j—rrthrd- fiMDC h htm 0» fcacklrt i«ea oa flw •netn, m m inr •»• 

mftchlBc. It in wmiifc «nd eampUie t wuHy driTni »ail mtxmA^ wid • 

Strn^e nSw to Fronf^ lu«-kta bring on m flat Jwwt. it to «««“7 <“ 

d-ceod. flrat on on. ride while !r?SirirdJiX 

lion, and then on the other whito they mr. nwmm* the other ny. 
mnmrtioe the channela which eorry the bolder, on a>or lew a»ed 
thm. toSbich motion totowmunicatrd by *'*»<'- The 
a toeer no the top, which met. on a tltdtojt Iwr. by 

nnieerod joint ^ mcttmlm the holderm. whatnrer poution the ehmnnria arc in. Thn 
each t tSStTroHmetm.. in one. The uW. tor Blling and 

SS Vutora to attached to the machine. One aide hackka oo. end of the Haa. and 

‘^wS*^SwU«'lo » machin. for hackling rut Ihm. V*<^ 

of Mancbcrier. and miw eitcnileely in lue « ho™ and 'W t^eonunent. It la 
rinuallr a modiffcation of Word^orth’a machine, alivady dcKnb^ . 

th« UltM. or chimt to which thr h*ehl« hom h m ■Uiifh«L 

T t^ ^*brl^- ihretfl, or chthift noM »ro*uid tho nnall drtuni r r, and drmni 

J^h^‘^«^lSi.d rUl hTIhe gaaring. .hown in th. 

wtoahU arrmigcmcnl of g«rlng. The hmkle torn h. an. mwlc with a reeem to 

"tST bariaTban Wro^nected to the brit^ aberia.or ’hain^ «. by ^ 

rieeta or acfwwi, tuMaing through the flangra 4 , and throogh the ^Ita, ahecta. or 
^ of « 5 h hackl. bar to a «nd w gmd. «';« 

the hacklea arriae near the mull drum. r,r. take into the P^‘ 

The otject of Ihcnc gnide ]>Ulca to to anpport th. h^kl. 1^?* 

romll^Sor. r. and Swing the operatioorf ““P 

fihrnna naterinJ to be operated opoo. Th. holden wrth tlm .mcka iHaw^gn^ 

Sir.,* piwed within 5. rrito rr«nj iLTSiSr rtCtais 

holilert arv made to pam from «*• end of the mechlM to th* oih^, m W owi 
wSIl. r SSilmi to at work th. drom. c 
of the arrow, iny^ iil. mid th. Imchl. hma rf 

ehaina a. and anpported by lha gnid. platca. •"'‘^**^***“*1 

abrou. iaterinl mor nroiiy at ngh« *» ‘^f m^bihS 

peoitioa at the commcncetncnt of Ihrir downwyd motion) av-Ji 

SSoTor ehmn. coatmu. to d-emrf. th. h^ nro drawn •‘■'“Hjfc 
matariri tor the r-rpnac - temwing the abort ffbrm «d 

idTnntaca raaalrin* from thia improcad mode of nttaching lb* hackla ham a to 
!KriiI5STchri»rk tbanhThaekl,. ^ h. nmde to rowr the fib^ 
natariel at a point elnaer to the holdmr than in any «ri lha *^t machinea^ k 
When the hackka ora paming fomwl tha drama J d, they aw akanaad by 

a 4 


FLAX. 


2-W 


f««niTiii> htwAnif, ■wkieli <b* m»l«rul nmotH flrom tli» tacUa an *o 

the c«nl ilruiM I, L TWw dnuu arr eleanmJ or iIoOmI bjr tiw eoabo /I, or a »ay 
citlirr oonrrairBt auancr. 





Tbh narliiBa ii oho hoJ to t rtry krfv rrust. ud vcU likod tar dnaii^ half 
Um and fall Iraipb flaa. For lUa pnriiOM tli« alwna foqon* la to nuair Ua mrbm 








































































FLAX- 


S49 


Innitrr from t ro wr to wntw. md ll» had «■ l» lift • inehe» h«f^. »nd jh# 

to •pproKli aod receiU from uch otJmr ilmuUmMoiuly with the miug 

■ad bUiog ot IM b a d ~ 


UO 



1>mbr,af B«Uh*t, tuw rrrtntly {Nodoeml •snthrr editioB at Wurdfwcnb • nehl^ 
lu ■Orel fratare ceonMi in dlipcoiiax whh l»r» allefctbrr, la eanria* the haelM 
■ad la fiiioK them dimUr on th« lather iheco. By ihk awaw a rwry tnm ■ctia 
it nlrtaioed. aial lb* workuif {wm »r* to li^ht. ih»l the maebroe li**i» ■aj 
with Kaircly any wear and tor. In thlt meafioa there b ^ combm^ con»aw*i» 
landei e4 regnUtiaf the lift aad ■*»«riiy of the cntteri to loit different hind* ol Ba*. 
and ih* boldeta are aoried ihroaKfa the ataehia* by a aenaiw apfiarami foe that 
naruiac. while they are at their higheat elcTBtiiai, initrad of daring the who** grocat 
of ll^g. aa had alwaya bea the caa la other wiachlnen . 

TTie cattiag of flat already referred to, ia fleeted by a machim^*^w> Wtng of a 
■Becia of elrenlar taw aboot 10 la. diameter i bnt, inalead of a tmfle Wmle, it n 
cmiatrncted of S or 4 pUtea of ateel. e«:h aboot j ha. thich. and haeing aftnlar ^ 
Jaotiona from thair circamferenoe. Thia reeoleea at a eontidetmhl* rekiei^, way 
the flat, firmly graaped ia eaeh band by ha end*, i* mill farther held nd alowly 
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FLAX- 


carriol i^hul tkanrv by tw« iwirof yrooT wi palWp pr g i ag ti tofttlwr byseomUer- 
•Ue vcight. b ii tbiu putly nw« partly bruJurn thmagb. Flas any ba eat 
rate 3. A aad loawtiiiM't t liiTiiiaii: and anmatimi^ tbn dead banb tbrta that are 
freqocady fimad at each of lla eada only an cot off and aacd n lavs bat aiare 
pnvTally the diffionu poniona are hachM and aard (be tbc parpoaea they arc aotted 
Ibr. 

Vtteriptiam nfjl'tt eaoimg aaordia* (Jlf. M4, 83$). a a, framiagt A the jpoocad 



pnlleya for hoUiag aad earryiog the flai | c c, the dhTiar pallry i A aaa or cotter; 
A ». wheela for (raring toginher the pair of ludding pnji^ • a A I. A plnioaa amt 
«l^la for produciiig the proper rrlad>a apeeda belwcni tho colter and poUryai t, 
ehirh by Imn ■ and a oatuca the prraanre of the boMiag pnlleya 

/Vrporiap. — By thta term la nodenlipd thnae prclimbury operatiuaM throogh 
o^h(ch both lioe aad loo niael paaa after the li«ekllng and before the apumiag pro* 
caaa 

TTm aucbaniaai and inodea of proeeAling Ibr tbit porpoae which cooaiat of rrpcalad 
draetngA arc aisnilar for •*loag" line or “ cot t ** tboogh the ditnenaima nod ftnencaa of 
the ouehiae^ moat be inado aoitahle for their rariosa leogtba and qoalitin. Bat in 
the McpMtinn of too a peeotur additioiud operatioa ia deoumded, aa a eoan-qurocc 
of tha diArcot atala of tha tbm of which tha ouitcrial ia cotapoaed i thia openuiuA 
tenaed “ear^g," bat for object to bring the highly irrrgafair and cotangM maaa 
into a aonewhat non hotaugmcooi and oalfona atatA preriooalt to lu hdng after- 
watda drawB aad cqaaliacd fo a maimer aimilar to line. 

Ia theprrpaniioe of Oae the ftret operatioa krailed -apnadiitg,”or llrat drawings 
‘inployed a “iptcartert“ thoae wbarriaaaUy arc the tceoad and 
1^ “drawim (a i»rtimee a foarth U mwd). and lattly the “ foriag.*' It ia upoo 
the tpre^ that tW aepanla atrieka of Unr arc Ciwl wnbiaad aad drawn into foog 
nnifonn handa or rthboBA eallad “aliraiA" of deletminate Irwgtha. ThW b cfleelcd 
by aohdiTidiag the itrirka into two or three portiona, and than pbeing iheoi eBn* 
Mcntircly. tligbtly ebrngated- and orertayiag etch other aboat |Uit of tbdr length 
gpoB and in the directioa of an eodleat ercemng tbeel or aproA The amehinre arc 
‘T" •*“*' Cfwpw* •bam or apnoiA aad apoa rach aheet are 

lhaa laid two diadnci Uara of atneha; each of which forna a thU naifani body of 
■•td e»abla of being maialamd to an indedaile length. Theae endlcea cteepiag 
tbeela aappiy eoatiaaimaty another pan of tha maohinA wbarr tha body of ** line’* it 
dnwo eat to bttweea to aad to tiaaea ila origlaai length, aewrdiag to whether h ia 
rntnpo^ irfciUarhnigllaA Thii part of the nuwbiae compriaca a pair oflmUing 
or back ndler^ aa cadieBa aocccoiloa of hart called follcTA bcariag combe of eloaely 
ciagvd atari pua, thrirngh which the alirera am dnwat a pair of drawing ruUant aa 
artangc^t of diagonal or daabUag baiei aad a pair of delircriag rallrra. la 

" RUI haad.* probably from tha Freoeh word 

aigniUaa (Baadl*a),aidiecnptieeo# ihecomha, aadtodiatia^hlhia mnehlnc ftnm 



















FLAX. 


S5t 

ibaa tarmmij «»d fr» the ome porp^. •*»?>? vt » leri** of 

rcIJm. nndrr ami ater whkfc the line »h pBMrd. _^ 

The fcIWiBif ag«r**. SS«, 847, iho* Ihc ooUnw of th* pr*»e«l ■>«« apprimd gill 
■pnailer or Am dnwiag. 




A A. tmtnl frwne of ih« marhtoe | ■, drielog paUrj*«‘V frame for eeU- 

|«J ihJS^fD roUm for the «aU«--iK-a or Nwm.; »».««• 


dneow to *»«*“<> dlphUp eoiMlei-e the fo« bodJe. ardWei. rf Unei r cm» ft« 
tlie tllwT, o. lew tor oolpht on front or dr«w>yr '»«?»' J; ^ 
oeljEhtai »*eh roller» m deliwiaf roller ihaft. «prmg. end bell, which, by the mwr- 
T^W« of rtmo# betw«n It and the front roller, ia tmmtd to nu* whn nay deMrrd 

ItuthoftlireriadeliTered. .... . _, n .t* 

the lioo drawing roOer or bom t » 6 &, the wooden or premia 
mem^ of which apoo • o the aUrer la hrU durrap Ih. greater Tatoeny of dim rollara 
^foatof Cl tlTh^ingor bach rolUraaloagme la enact jeopordawof haaar 











































FLAX. 


S£2 

nmuiion, Ik* boMlBir rt41« « J. hi Ukc m«ii«T »itod«T l« tn 

nilLi tb*'“|pU»"i« T»tthiin|t «h» «k»^l * 4. b«»k*d i^tonm*^ thewrif^ 

k»cT * with Ik* kokUnt nJkr ky lb* (irB«iir ikiw c«iu*d ham* rti effecti 




larncd io » reetanfnibu’ diirethm »n<I Kwidvd to 0»» dwOTwrini; roDm 4 4 i 
tioa of Ike tlrrcT h nmiw dlniDctly orcn MS; U h*ii*«T or conarrtor of prw«»R 
ruUer 4 to iti wri^kt Urm- r | / 4 ikc ocrewi or wmwt Uuft tor carryinft iko pU 
d ■ amko ■»■»* with b«»»l wh«»b by whkh thr aerowr kl oppoait* « *•“ 
fnoM MW CMwrd to more eimuliuroaily i • o. plnioiu ftir eoBDeettnit the npp^ Wj* 
lowM ipirak of meh pair; on, tkr romo or cxoratrie* (at kiweriojc rsiuop tbe pu 
bon t p f, wci^ted piWr lettr or bcU moki ft» ptlding the (kUrr m ill ^**f*“j” 
tnfHh-ratinir^ke dm» eoufod by iki weight when enotlog ia contort with the kiw^ 
■Ule or eapport i n ia<t r, worm tmi wheel for bcU aurioo: «. c, a, r, w. '••ki* 
whedi froiB pitll^ to fhrat rollrr oiul from front rolirr to hack i I, >, 9, liae of 
iar from bac^ruUrr to ihtet; 4, S,«, 7, Una of ae a r in g from roDar to delirmng 
roUrr i •, from rotirr to kmib t y p, from back tbafr to bawk roller. . t i 

The machinn for the meo^ thiid, ami ftwrth drawtagi, iboagh in prinflpw 
namtiaUy the mme, yrt difo la aome of tbcir minor driaila from the foregoing. 






























FLAX. 


2^3 



A A. (fitA Ml. M3X fnuBinRt ■. dri-ring pollny« c, wippoo of cniriiT i n. 

ndlcr for curjlag iUrrr i u, ct^neum < r. «mn c««^ning tka itiTm fro m tho dtit 
driving I o, rremriug ran i H K. the tncki* eurying iiiinlai t, tie djagimu or 
donbl^lmt K. driircriag‘roBtni l, Um dnning roUnri} lb* rriaUing 

nllcn. 

833 


Ihej do md iwinirr Iht feeding iheet to wi^J' tlimn. tb* “ nUrer, frun the •prmder 
baring aafeejonl ooherenoe a* to allow bieU to b» drawn frtan oaoa dirrct bg tbe 
lack roUt-ra of Uiiwe ■achiatat nritlirr it a bell •town re^ninle to ditomiint tbe 
length of tliren prodaccd by (beat. The nbjurn^ tk e tebea tbow tbe general pana 
rt<|Biaiic OlF- 383,833). 

833 



Tbe wring frame ia tbe eeme in regard to the arrangement of ita and front 
wUm and gull, m tbe drtwiag ftainri | and •» tbe poaitwo and inaaa«. of regalatiag 
tbe potei ere generally the aame aa adopted for cottcm, tbe deacnptiia of tbne paita 
tbertiiire doee not te(|nire to be rrprtoadi hot an fanproTniMnl palentod a few yrara 
ilnee by Sr P. rairhalia. of Ueda. of tbat part of tbeac framet wbicb rriatet to 
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FLAX. 
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j 


MS 


Uft 



nyaUtiag Uw UkUg np monmnt of tW M>Ma meriti particvUr Mtrathio, m bjr it 
dM iDenoTOMBOM oMcr of ■ voiglilod li«k MMt oaae, and thooo of Um 

more rocont due fVuiua, arr cattaWjr miftm aa. Tho prindptt of ikii linp*nr«wiwU 
cop ai aa •( dririag a pai^ bf fw iaii to lirt«rr« two lUiwt nuning at ti)aal apraii ia 
oppnaiio difoetioot. ea tern at /gtL SSt. MS, MS. 

/'15a. 8S4, MS. To obcaia tbc rariaUe a|iood, inatcad of naiap a eoor tad bait at ia 

anna fraain. or iba palWy 
aod aiapia diac at ia oibcia. 
a S. iba bnriaootal dritiac 
diM«,tlir lower nara iakejicQ 
to dta abaft J, whUa iba ui^xr 
6 it ftaa to tora apoa it; i, 
brral wbaai ftitrd to or ibrm- 
ipf ooe pirec with iba apprr 
dtae S| 0 baairf wbcci kajrcd 
to abaft d( a iotaTwiadiata 
barat wbaai gaaria^ ia tba 
baatl wbacia c aod 4 to at to 
tani tbrm ia Oppoaila direr* 
tbat, aad coaanjoaollp ibo 
ditra to whirh tbajr are <U* 
rmlj or lodireetie attached ; 
p, tba aarkbla paUajr coarrad 
with laatbar and tewog opra 
Iba barer dtte a, aad tMlf 
praaaad apoo br Iba weight 
of diae S; U it that drirro at 
tpoada earing aeeordiog to 
ha approach to or ftou Iba 
atiaft d, tboa aaawariag tba 
purpooe of iba ttBTcniag 
leatnrr bah of lha root lonao. 
Duati k, abaft hayed in tba 

pollrj p, from wbirb tba aatiabic mMioo ia Itaialktiad to tba Wtbina. _ 

A aariaa of pra y wr i ng aiaehinaa, temad a “ayatanC* oooai^ ia luwval of I epraadiog 
of 4 aUrere at ibo drawing rollcTi, united mio one by ibadudwUlgbaraaUbedcuTrring 
roOer. S ftaauaofoeeoBd drawing,in aU 14 boatcal ftamca, third drawngeoaSaiBing 
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taMtltfr M biMBi t if • fiwrlh Jniwbig it nquirri, 1 frwnr* of S 4 hnati iimIi. « 
I'l 111 Mrr 180 Ijiimtloiof fotia* In » frwwo^itl »eU tupiUj SOOOlpiwIkf of 

imnUum ipinnitiK. Tho mod* uf nan* thin in, b;J« »«». 

dm to itiRnd th« itrielu* uf Into n^on U«e fe«Uo|t-»h«t of ibo " ipnodcr, tn«i to 
ftemTC tbo or ilirwi tlierr prodnecd into con* cafatilo of boMin^ 1,000 tn 
tnnlo of tJiTer*. Tbo*«f eon* iprcinlljr inleodrd to rootir* th* •lireT* from tto* 
nuctibw. *1* all node to oat rrpilar weiglit t thn*, when tUnl, Ibc trciflit^ lin* 
rocbcontain* be<»rT*ctly B*e*naiB*d, and by tb* b«U mminn tbe t«n|!tb babokouwo. 
Tiwo ihi* boab b looaibd tlw nAbod of t^Bciag »nr dnind nnaibcr of yanv a^ 
by donUinit the a dqrrM of eqaaliantkm that tba thaplc iiocoiimg wooM bo 

onabbMtdlbcti for at aoch drawing, and at th* roring, •creial ofth* *lm» frtan the 

prcccdhut drawing are pot l««rther, to be again redac«d to ooe for thb o»i}*«l aJooc. 
lienee, tar weight of a determinatr length in yard* of the de*ired yam bring known, 
o calenlatioo b madr, eoniblotd of th* draft* and aomber of dooblnig* the material 
ha* to Bodrrgn, to detormin* wb*t tbe weight •boold b* of that length of alrrcr* eo^ 
tained In the eon* from the *ntnoicr. It b ordinary to pot 10 or 18 of tbeae “can* 
together, to form what b called a " *el." the alirera of wbieh are amted at the leoood 
drawing with th* utkacqnaot drawing* and roring*. Thoeanbinattow of two or thnr* 
ahrEri at roch bo** b Mifflubnt. . , ,. , 

Tboogh th* abor* b dneriptirw of th* “ gfll * fmme* bow in u*. yet it »bonW b* 
nndentood they an by ao mean* th* firal or ooly ronlu of tbo aUempti mailr to 
comet the drftetim principle of the originnl rolbr machine*, which wan tne^!^ 
«if boldiag or rttoiniag tbe fUa with a ulBeieni degree of prgnhirity, owing to ita 
nnrqnal bngthi and anadhnir* nature. The con»e<iaenoea wan that the yana pro. 
dooal wen " lumpy " and nalrrel, making U erideat that inma naptored meana wer* 
tweemary tor more eompletoly mtrainlag and rrgnbtint the drawing of th* •!!*»*. 
Th* iiKat abrloiHWBy to do ibb w** to Tnlmdoc* *0001 mode of portbl delcntiao by 
mating a ftictioa among th* «bre* to imiulr the icthm of the Bnger* in hBnd-*pinning. 
Thb led to eanaing th* liinn to p*m throogh and aowing nreral raoki of tcrraled 
pin*, which wi* tonnd rery nearly to attain the ohjeel. and certainly Rwally improrrd 
ibr lereln**a and imifonnily of the ■Urera. Tha* the a«e of ** gOb beeam* gmeral 




abonl thirty yrati *100*. . ., , , ,, , . 

Tho*r fin* brought into crncral B»e won eonatmeted with cirenbr diiea or plate* 
for earryisg the folWr or giU bar, whbh at tbe *0111* time w*rr gnided by their *1^ 
p**«iag m fiaed (lid**. *u w to br^ tbe gill in u rertical a potitioo and a* utaz tbe 
drawing rolkr a* p<» «a il & 

Th* fipiiT* (B.'ir. KJ 9 ) are 
profile and front rimi of tbe 
working part* of on* of ibeoo 
gilht — a. aliittnl plat* or 
dbc, of which a p*ir were 
keyed upon a (haft B, *0 a* 
to carry each cod of lb* 
ftilirr b. p**oiag tbroogb tb« 

(lot* c e: B, the 6 *^ tt- 
eantrie ilid* 1 a, n. the draw* 
ing roibn 1 r, the holding 
milera. 

Tbu wa* noendrd byeb* 

“ ebaia gill,' in which the 
blleia wm enrried forward 
by an tndle** (crba of con* 
liectrd link*, or Jointed lo- 
grthrr “■totted plai**," in- 
■tra|l of ibe *hnpb eirmlar. 

Tbe ohiect of ibi* waa to In* 
rrtwae the flat anrikoa of gib 
bon between tb* bnlding and 
drawing roUrr*, making it 
■nor* uiitabic ft«r tbe bmm 
draenptiau of muerbh Th* 
elide* and rollm, being aimi- 

lar In ibne maehine* to tbneo ^ 

in tbe former, an not npcated, bat Ibe •krleh of fire (lottod ptatn b ginn in 

/p. 8S8. 

From the rridcotia^oraiuB el btiaguig tbo retaielag efleeU of the gUbaa choriy 
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FLAX. 


M orniM* lo th« tobrt -wlirt* «ke monnnnit of tl»« drawinn Sfcw iji giu*U^ 

"vST u. improve Uir »»r« IS 


rctpecl. 


With ihii f<e« M 


»St 
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foTl^ud Wonbwonh pirtcilM; . gill or 
eoaiUCToUo iaMuhp Or- 
840). vUch tbireAm d*> 
■mrci BiStHa, Utim^ it 
arm c»mr Into rar. Iti da- 
arriptioa ir aa (bUiraa i — 
a, t tbaflkUarM"'^ W 

ia oB« pi***, ahieli waa 
carrirdlbt^ard bp aomllera 
chala 1 r.d, a li d ra plaard htoi- 
anutally orrr Ika giU rhart 
niding the coda tif certain 
Ml-ctanka *, /, joined at 
ibaU angla in the rrerar/. g. #. 
of the ^ bar, and at torir 
other rad to the gtU ar CMab 
n. Ry thia amageiaeDt, an 
long aa the bell craaka are 
la the {mllel parta of the 
lUdea r. J, the gill tertb will 

- be aboee the niter a, i, bat 

, when they arriee at the coo- 

_ r,=^ Fe=r=m= ^^^^Srrjrn^-r->—.tnicted part the gnidrd eoda 

erV > 1*.^ I^|3-*^will be brooght iatuthe poah 

a tion «) «. and eaoaei|aently 

the gill drpreaacd ia a 81 
ihia w ao timed aa to eanae 
them to clear the drawing 
miler, when, on again eon- 
tinolng their coana. they 
are again eananl to riae 
and penetrate the alieer by 
the rereracd iaeUnalioa of 
the alldea e, at the back 
rollrr. 

The oldectifai to thia ia> 

C wa machine war the 
ncaa of the apnea aod- 
denly left open by the do- 
■cant of the gOlaa the donhU fcller, htU otanh, and giil neeaaanrOy oecnpleil great 

**The acrew or apiiml moeement of the fiOJen. which waa IM afterwarda ineentrA 
qoickly annetarded aR othen in nae, aa by there mrana tho fcllrr waa ramed, in 
the mmuMrl^ were llret eonatneted. to anaroacb eloaar than area ta to* 1*7^ 

feeted aonatrnrtlan of lha cahart, to tha aida of the drawing reltcf, and anil Minum 
tbr pina ta a entieal poaitian. Bccctuly thh otdect haa been ®*»* F*™**!^,-?** 
mined by a paCemed hnprored enoabnetioa adopted by Meaara P. Fairhami and Ca, 
whereby the obitMir to tbr ibUrr wholly tooehtag the roller haa been remored, atm 
tbia ptodoring tba ftdl hoiding rUeet of tha gUI to tha Udem po«Tila moment. Thn 
ia rffceted by rtnpioylng a method of aonportiag the tptr^ by tbrir working ia 
tnbolar rt eia aea ia t^ aide [date of the amrnln e ; aiolig ihm riocaari are lonmioouw 
opettiagi throngh which the fldlcr end paaaae to enter between the thiwada of the 
apiral. and which aerre alao aa aliden to anpport the (hlUr. Aa hy thia mnaf tha 
au p p o c t a or piommar blocka that intervened baiween the end of lha apiraia and tha 
loTur are lop preaanl, the Wler ia enabled to adranee to the place thay furntariy oe^ 
pied. Fif*. 841 and 841 abow thia eompnriaun of the older and more recent methoda. 
a. a, apiraia i c c. Uie poita by which they are aupprrted. being in >p. >41 a^i 
piTom in pinmniet btoch o n. and h/jp. 84J hollow tahe-Uke rtcemca in ftnme plate 
c e; ■ H, ptniona to work tha upper and lower apiral togetheri r. bcaringa} ©.draw- 
iag-roOcre t u, u r taai ng tollcn s I I, pnaaage <4 toe bllrr a detoent. 

lien it may be aa well to oboeree that the taina pi«l*» bnveatUl mote lateljr latn^ 
dneed anotKT? Imnortaot amcTiontioii fat theae maehinn fcr remedying the 
wear end tear which ordiaarily attend them by the abrupt and violcM deaceot of the 
Adler. Fig. 844 ihnwa a aechonal front eiaw of a bewl barng tbia hnprorement 
appii^ a 4. aoppona fcr mtrwi i 4, e, top and liotton aerewi i d i, the new oama 
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fixed on ihtfU panJkl with tlie *cnwi,Biid icTolringkttb* Mac fpr«d. ThufiliicM 

cun* d d rcMir* die Cdlcr Hat ibeir brgeM diun^r, xt the aament dwy an frae 
W dMcend, and Rnide dutn graduxUr down to ibc WW«r *>111*. 

Thu eautnioted, the ** eerrw rUI ' continnee to be the moil etteemed in pnnciple, 
UiaoRh not withoM lorac wrioM omesttona in pnctlce. For the xbni|M and ucolar 
mofement of the “ bller” eren here not ml/ Ubentee too coddcnly a portioo of the 



fibre* that ibonld be bot (tadnanr relaxed at dw maincot of being dnwn, bnt cane* 
conaidenhle wear and tear to itaelfi the alidcc, and the atttebed to it | to wbieb 
canae of deatrociion anet be added the gnat Metiao of the worm moTementi thefc, 
bowcecr, in “line’* preparing, where the fibre* are long and Uraigbl, and the draft* 
cniplojcd large, and where, conaequmly, a compa ra t W eljr alow moTenent et th* 



gin* ii reqnbcd, are not to mneh Ailt aa in the preparadoa of tow, where they become 
acrkioa. 

In'* tow preparing * th* fint operation, a* before itated, coniiati of “ carding," which 
ia generallT repeated orer iwn Kparate tnachioei, which are mpeetierip calM the 
’‘breaker''and the “finiiber" cai^ They are riaentlallp the tame in principle, and 
rary hot little in eoaatnictkm, the ooly difference being diat the “ breaker ' i* fed or 
aapplM by the diglointed parcel* of tow ftmn a erreptiig ibrct (m the apreader with 
“ Um"), and dtiiTcte it* •liren into a can, wbereai the nniaher ia fed from a bobbin upon 
wbi^ irrmd of the tliren fratn the * breaker" an uaited by a machine expreaaly for 
that pnrpoae, called a ** lap flmne t * Ihia card thua rcccira iti loppty at work ia a erry 
regular form, and pmiouily to d^Tcring it in the form of alirere came* them to pau 
over a gilL to eonaoUdat* and (trengthen wem before deliecring them into die rcpri*tog 
cant it la alio generallT clolhcd wUb a finer deocription of wire filletin|r than the 
breaker. Tbuo^ it it toe better method to card that the low twice, yet thh acmod 
carding b aometiinea diipenaed with t in that ca*e-thii aaxiliaiy “giU " i* aimUariy 
fixed to the flret card or breaker. The card* employed for tow are iwefilnea of eoo- 
■iilerable weight and fanportance, the main cylinder, or, aa h it Bometimea eallrd, 
"•wift." being from 4 to 5 ibet diameter and 4 to > feet loog ( tboie meat geDetally 
emploT*d are S feet long, rrerioatle to entering apon the detailed deocriptioo of a 
card, ft Buy be a* well Am to trace ui nneral termi the progrem of in operatioM, aa 
mdiag to ei a c ida to the cxptualiuo of ^ machine biriC 

You II. 8 
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Tbe t<nr ta 8nt diTiW by wrJgWn* i«W tnuM ^j" *" f 

.*» tiwm skftkra not Acd lorcAil » io < 0 Tcr frttAtn deftnrt* pnnn»f of the crcefMiig 

f c cJing »Wrt by whicb thryow b> the ftnrt of nHJm, akUnj ibc fredcra. 

w^<b a l«tbeni h«ul, *h Jhkh arc » 

BBnbrrof win* pcwnl* »hoti« J an iaeb long, aad baring a tangnrtW tartmalloa to tha 

dnw ™ta of progrwaw® *»<»«» ‘‘*** ^ lJw ^ 

oiih wtohtbTiwift ia Ukawurooreredj 

* Inehaa w«*s ibaae point*, iha mmt Wn*tb “ ^ ^, * ,^ 

iMliiwd dlwelion poiotinf to that in «bich Iht eyltndCT tarea. 
rriociiT of the “ oyUodrr" oomha and loiDewhat opeiu atid h«a^ 
arrirJtoeaiUaerandtlie iacliaadon of tha ptoa al SlTSi 

AU taeh Iiubp* and Bbrea u an ant i««ciei»tl» opened airf atTwgbUtBad by tb« nm 
eonlact. reauunin* promiaent on lb* aarfKe rf pj^oa Uw eylimler. a n 
raminrt auoth^ron^ab^ aiia 1* parallA and 

b hTOMhl aa nnr aa paaaibb, wUhont aWni* contact, la onbn’ lo catch a^ nt^ tb» 
pw^Tit inaipa uXTbrtt , the pointa thb roller (eaH ^ « “ *« ^ ^ 
UadiKCtia*i oppoa«l lo the muremcnl of tha iwift, “^‘*'•”*"^•^’*^*^.*5^1-1^ 
bo again combed andrtralfhtcned aa at ftnl it an* hr the ftedeia: ihi* b 
or nSotimet, by baring &t aomber of woehen In the o^ \ each 
(t* altenSnt i^ler. dS corered with win pointa. by wW ia a 

dinction, and by the greater rehic^of ib# roller, tba tow la itnppad from the 
to be again laid «lo ST^iiider. Tbe itrippen. tboogh nmnlng at a 
than the workera. are rtUI »luw«r than the oyUnder. TTw low tbiu 
endaaUy imploring in opennea* and regtilanty aa it pa« ^h pair of worken 
wipprra.* «^y arriream^roller ealM a duller, of which t^ an ‘*® 
OMoInrd. the wire pointa of which an in neb n dlro^ aa lo booh or ^ 

U Th» ttM of tbi!«e •evmd doOm hk that by pliwringtaeb tooofdiog vnm 

progmalrely nearer the Bwift,lha longer aad i 1^*221 

St!n73wn off. Each dollnr b cinand by an ifS3^ 

doe^ if Uacndc4 tor ib« l«piii»cbmtab«o»e*nby drUi^ng 

ibnT^liTrriag lolbra an as it wen the back rutlen uf the anaillary gill patented ^ 
{hTnopuShy Meaan. Fairbrnn. and On.. wh«eby the •liren «. no^y 
from aStogia-3 derangement lo their k»e and porooa arnte “ 
hot tba biOk^ donUe eapenac of carding and fim dnwing b ndneod lo that of 
eardlnf atooa. 



AAA (Jb 844X framiag ( B. awifl or main cylmdert c, ford roller* i » » 
per* to 8eed rolkn and woikm driren by ana belt fhiin p«Iky B, and mamtat®*'* 
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Ugta by tbe aioTabla poDey >) oao, work«»i 111. ibe three doffent M a ■. 
intcnaediBte vbeeb to ooooeet tbe moTemem of Uw dtiffeni with oneenatber) kk k, 
iwciO^f nmihi for their reipeotiTc doffm i i, 4eiiteriB|t raUmi a, hack rollernT 
pUt a, fUI lurfbeei o,f, drewwf rollen; q. detireriof roUen end bell 
notion iiir meuonng tbe eliveria tbeesna «s doobUng plate; t, pnUey for drir- 
log auiliary gllli by bell ftxna tbe pulley B. 



Tbe Up frame, to wbieb allufioo baa already been buuIq aa the MMaaaiy mDanet 
In Ibe eanU when donbie rardiog U to be perfbrmed, U employed toooUeet tegetber a 
number of allren front tbe “ breaker “ by winding or lapping them upon a cylindrical 
niece of wood, which may bo deerribed aaa bobbin ahank, thna prodneiag an cam* 
LaatMoaftbeiUvenoflowaatbo making op of aeta effected In nne preiwringi friun 
AO to to Iba. oflow ia tbe nasal eompUmm of one of Iheae bobblna, the length and 
tbe diameter, when lUI, aboot IS inebea; tbna, a 0 feet wide fiaiaber card wUI taka 
<iff the ae bobbina at ooec t from lA to 10 it tbt nnmber of tUren nanally wound to¬ 
gether, and the eompletlon of a bobbin by tbe ringing of a bcU, connected with Ibe 
raeaasring cylinder of tbe machioc. The fbUowing ia a dcacriplire drawiag of tbe 
Up maebina. 
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fill; n, bobbin or ibank intndnl to b» filW i «, ubl» to raecir* tb* bobbin »h« 
nbonltobaUkenftnffltlMinachiMi r, wcifbt to iocrenie ibo dbcl of pruuira of tb« 



OMuarin;! iTUadcr b; lb* oennKtioR radi o a o, which nre i^lt Air part of thdr 
length la order to noa ibe ihaA n, and it anotbrr, f o. han racki into which work 
piniona kned no the tbalY of the hand wheel i, for Um eonranicnce at niaing and 
towering the crUnder and weight. Xho abaft n la dlridcd at the platen a and L, and 
proTided whh iocketa to receire the end of the bobbin aha nk n, which ia tntrndaeed 
by iMIng back the piece « n, and returning it by kror a. and tbna la ooapkd and 
inrna lont^ with two plecaw of abaft n, aa alao the dke pfaitei ■ and l, which am 
to aenr* aa iciaporary coda to the bobbin during the time of lla fllUi^ and thaa by 
laming with h amid that rohhiag and Wring effect upon the edgen of tkn low no in- 
Jnrioa in the auehlon formerly eonatmeted, and be the bobbin acting aa the dnecr 
III the cylinder the alirera are drawn tighter, and thenby avoid thoae plaiti that the 
other maebinn were ao liable to prodace. . . , , -n 

Ai before iBeBtkMH«l« mb# oljecuoiii were fooodfo tb# workto# of Ibe •crew-Bll, 
of a natarc detrlairoul to the BBcbioct tbeaiaelto, whicb, tboogn ant of great lai- 
poetaace la " line,* were moeh aggravated in tow preparing, aa the knart drafta tbere 
rmptoyed eanae a grenler wear aad tear of the fiuien and giUa. The objectioo to 
tbeac maebinen, bowerer, ia not onafioed to tbk point ecily, hot eatetula nlao to their 
effect nnoo the nulerulitaaff The fibvea of the tow aCver. aa coming from the enrd, 
are in a light and much confuaed atatc, which aenden them liabk to he eaaily arpBtr> 
Bted; ao^t the Ikller. I^r ita lodden deacent, baa a lendencv to draw aome down, 
and hecotne lap^ by ibem. aa weD m to make aw marked n diUirenee In iht ibirk- 
Bcaa of the allrev, by the withdrawal of tha retaining comb, ao aa materially to injure 
the qnality oftbe yam. Thaa thk " gill* waa not enabt^ to boM Ito place in tow 
■pinning, wb« other etrcnmatancea W to greatar attearion being paid to tbia im- 
nortaat breach of the flax boiinews and it became a denderatnm to bare a machine 
^ from Uwwe defteta. and eapabic of working wMraitt derugenent, at mneb grr^ 
vehicily than waa mfe with the “fcrewq;il|.* Tbeae dndderala the “rotary gill, 
patented by Meaaia. ralrboira and Cia. amply inppUea Foe in thk gill ihw eiit^ 
form oftbe giU aheet obeialea the neeeaeity of having irvnml Wlera, and ^ 

BNKkm rrrrt# MUb#r frktioB DorabmptnrB d efrt*et, wbiJe tb# retratiaw « *^_*" *^/* 
being conliuoowi, the alhrcra prodneed are perfeelly level and nniform; conaeipieotly 
tbeM rilli are exlenaively applkd. as the iniiliary gUI npiain^ la 
M for tibe anhcfijnent drawingi and mvlnga of tow, and nmutime a, aa will be ancT- 
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'wardt Men, lo eotm niimiji^ TbetlicinMienleaBitnietkinaf UuMroUrrciOiniU 

Iw Hm ^ the anneud akrten. ' * 

« *48). back roUen, but wban applied to a card a top and bottom bohUnc 

rollera are again anplojrrdi jr. the ratan giU abeet haring the tana ineUned baek- 
ward^ lo aa to amn tba impakmcjit aiih» aUrer when t£t Obrea begin to diBW| r 

*48 



^ o. ^ drawing and preaaing rollen t the doobTiag ban or platan an the mme to 
tbeaagiUaaatotbe-acrevgUh.*' 

A a^bina baa been latair inmiled. and broaght oM by Sir P. Fairfaaira and Co. 
” Hdtmann'a tow omnUnw machine (J%. 849 X whleh, oa trial, b 

mwh appewred oC The tow b lint cartM in the ordinary war, aay on a breaker 
card, and then on a finiahrr card j the Utter deUra* the tow' in the ahape ai a 
BUTcr into Cana, which an nut pUend at a, or bach of the low eomhing machine. 

84» 



Prom the cuf * the tow goea to the back condnetor n, dlrided into aa many c<m>- 
partmenta aa there are alirm t and tVom the oaodactor a, to the feedine boa c ana- 
pendad on abaft n. wiihcot beiiig keyed to it The ftent lip a of the feeding bos b 

• 9 
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Sutrd ud fitted vhh Umthcr, lad ■ t om tp o oding nipper r bnag fttna tbe aae thaft 
», and hcfrd npm b, eoapletei the jaw which haa to hoU Cut the tow, while the 
ejilader o eoaihi h. 

The fccdhif box o derlree in motion ftom lh« nipper r, whieh h mored bp terer 
•ad exeentne m ahown, lad fiiUowa liul nipper in own wdglit, nntil nupprd bjr 
indiambber boffen a i when the nipper t in fwog ftirtber bo^ lenres it, the 
Jaw ■ w openi for more tow to bo M, and the low alnadj conbod W be dnwa through 
the detaiaing eomb t, •• explained hereafter. 

The lop a of finding box ie morable np and down, bp menai of the eoanectiag 
rod 1 ., hong oo a fixed centre a. to that the tup port x openi or ibun ao the bodp of 
the box goee backward! or fiirwanfa. The leren a a a are onlp ued to keep tbw top 
and bottom of the box parallel to each oiber. 

Aa ihowa in the drawing, the top of the feeding box ia fitted with hacklei peeling 
throogh two grateo o and r, feat on liollan of feeding box. aod leaTiag between thou 
a ipace throng which tha tUrer bai to pan. 

Bp the above amngemeot, the haekln are oaiiaad to withdraw ftnm the tow, while 
the whole box H drawn baekwxida oo elidca of nble (t, b^ the ccccntne motion a a a. 
The lact heckwardo nmlion lakri place while the Jaw v n pel ihnt. aod the lop of the 
box ap t b« when the latter haa M doecd again, then the whole box alidaa down on 
the table <) toin former poohiott, brin^^iag with it the aiirerof a qoantitp equal to that 
more; thia eompletea the feedieg raouon. 

Now ai the feeding box recedea, the Up a coaxn ncarar to the oomUng epUoder a. 
the hacklee i a rlennhig the tow prnjectiug ootaide the nipper r. Aa loon aa tbep tic 
paaacd Ihniagh, ibe fctdlng box eoraea back to Ibe moat forward poaHioa, wben the 
nipper a loaTca it, and the Jaw a r openi ■ at the aame tixu the two roUeea t o have 
reached their top poahioo. The top one T ia then thrown forwiriU (hr the lever 
arranoeaMni ahma la ▼ v ▼) npoo the leather w, itretobed oo parta of aorfece of 
rpUndre o t thia roller T ia dun dnven, end nkraboldaf thepointam tbetnwpreeented 
to it bp Upi or bottom Jaw a t a fina detabiing oomb i being jait hefare iaterpoaed 
between than to keep back the noile, that bare not been eariiad off bp tha oomhing 
cp Under. 


ISO 



la ^t wap the polaia of the tow are drfvtni apoa the ihert x, nntil the roller t, 
hp bring thr^a bach again off tbe leatber w, their motkm ia Mopped at t^ aame 
moment, thetwo roOen o and t are allowed to drop down bp eecentrie r, drawing 
with them (ihreort the deCaiaiag comb 1, and qaite out of Iba rait of tba ^enr) the 
etherenda of tha Bfarie of whieh ihep have got hold. 

While thia haa been gmng oa, Ibe feeding box hni advxneed the •iiver a atop, tbe 
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nipper rinirf. lad famnl tlw mid Cfcdiox box furwxrdi ■> m In bring tbe np > within 
iba rraeb of bneklea ■ on e;Uad«r a, wbioh then net it, denoted tow, nod to on 
an bdbrn. 

At that time the rollcfi T nod v eooe op ngnia, tad daring that gpwnrdi mothai 

SSI 



the latlrr endt of the Sbrei parti; coinbed and oTert nm ed by the erliodrr haeklet, aa 
•hown in drawing, ar* coobed b; Uuan in thnir loro. Than the roUer T ii once nioiw 
drireo rooad bj the leather w ttiwldiad on cylinder, the new point! place thentetre! 



nboTc the bock end! of the fihraa oombad beffara. and arc carried IbrwartlS into a ooo* 
Itaaoiia alircr on the leather thert z. (bowi the leather tbeeC to the roUan a a, then to 
the tmmpw eondnetor a. the (hnu deUrrry roller c, and (wbeo more than one bead 
to the nuchioe) (bum c to the cad drlirery r; orer the coadactiag plate A 

a t 
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In (./ ft nad i, m Um nml brads, dolflrr, comb, lad lov bos <br Ibe aotU. 

Hmm eoaibuff nu M ibinra uv mad« of diSiimi doot to nil dl wrt> and la([t)u of 
tow t tlw jrarn producrd fron tbon io mneh fiorr tbu tbat pradnad by ibe orsliaary 
cohbaK tystoB aloae. The eombed tow can meraily bt (pan to m 1u|tb aanilwra 
aotboli ne fraoi which U ha* ben combed, and in iomc Inauneet baa pc uil nc t J {piod 
yam, cm to higher munbm. The eombed tow, after the coBbing machine, it 
pamed ibraogh a (yBom of drawing, raring, and apinnlng, dniilsr to that oacd ftir 
OBt line. 

Solaaqanlly to ibe carding tba preparatum of tow is completed by making op acta 
of eana for tba iceoad drawing, aa espbuMd fur lino ( tbcac aiimi an doabird and 
drawn once or twiew more, and than rarad. The drafts oacd in tow preparing arc from 
0 to 8, for, aa the Sfarea an abortar, b aaoca ai t at aa tba amploymrat of lem draft. In both 
line and tow |irrparing, Ictaer drafti an omptoyrd aa the alagea adraoce, the gilh flacr. 
and ibe condocton aarrower: abas for both matrrUla aach ««»»»■"- ia reoaiaitc to 
baep the rarinaa (arts of tba Bucbhwa ia good order, Acc ftom beat or bit^rn plot, 
and chlppad or iwbmted railen, for no ssibsi»|octtt opmation can can the dafocU ihji 
may be prodoced bjrnagligeoec iatbaaaparticiilara. The drawing and raring ftamca 
for tow an abown u S&O^ SSI, SSS. 

drawiog ftansc} n. driring pattcysr c, rotaiwgift sbcMt is, drawing 
rolier I a, prcaaing i r, a, pasin of dclircting tssllcni ii. dnobfmg plalc; i, back eoa- 
ductori K, bock ri^lar wb^ with policy to torn tba tUrar rail u 

A A {JlfA 831 & esiX raring ftwmei a, poUry and fly wheel combined i c, drawing 
roUrr ( b, ratary gill ton, ataal for gill mornornt. Tba ragnUtion af the boMdaa 
la aflected ia the same manner as alir^^ described tar Una raring. 

fljpi'auag. — This operation eooeUts to drawing Use ** rorinn ** down to the last 
degree of tenoily dcaind, and twisting them into bars! eybndneal conls, which are 
called “yarns." 

There are three modes of p erfor m ing this operatloo i tba firat, and perfastpa oidrat. 
b that where tba drawing and twisting an performed aluigelber. with the material 
precerard d^, and witbo« breaking or sbortraing the fibre) tbcaoeond b that which 
likewiae, wiiboot changing tba length of the fibres, draws them wbOo dry, 
hot wets them Joat at the moment befire twisting. Thb metbod b the nearrat Imi* 
latiiso of band aptnning. and makea the yarn nun solid and ariry than tb* first i as 
the fibrea of flas loain^ their eiastieity wUb wet, suits aitd i i te o r p otaU better with 
case sisotber. Tbc tbsrd atode of apioniog baa bm moeb more recently introdoeed 
than either of the others, and by It the fibre* are wetted to aatoralian preetooaly to 
bring draen, whereby ll^ arc not oaly much redoced ia length, but their degree of 
fiortsem b bsercued ^ the partial aoiatkso of Ibe gnsumy matter, iuherent fotbe flaacn 
moierial: owieg to tbw cfreaBmtaoeea eooally good yarni caa be prodaced by thb 
mode of tphtniiig from line and tow of usfortnr quality, to wbst eoold be employed 
Bpoo oitb^ of the otbera, and oot only that, hot moeb fitter yanu can be now span 
than wssre pemible preeiou to its introdiictiiia. It baa tbi^oiw oot only nearly 
sopmodad all other asetbodi of sphtsiing fttr ysraa from Wa to the fioeat, bat baa 
nneh isscreased the csteat aitd Importance of flax manafaotiira. 

The only dilferenoe in apinnistg Aanses fisr " line or tow," when employed for the 
older BWtbisda, eonabts in the Icnii^ of rracb, which genciidly ineolTea tba aeeeaaity 
of baciag aeparafa maebinr e for each malerisl, tboogb aonsctiincs they arc atade with 
a capacity to be adapted to either pwrpoais. in the third metbod the aame masbines 
are aicd prambenowsly fisr “line or low." 

The yariM apon wb^y dry are nsed for the oosrse description of worn goads, as 
packingcaneaa earn stek^ and. whan partUly tdeached, forabertlngs and lowellinga, 
aa from ha greater eUstkity and opennem it fifis op better hs weaamg. Those span 
partially wetted are employed fisr a aonsewhat aapsrior deaeripUeo of linen goods, and 
the solid silky appenrsnea qsisillSca than for drilli^ dansaaka, ice., aa well as far sowing 
and shoe ikrrsds) a soascebat inforior malarial, by this manner of traatsnent, mskrs 
an equally ipsod yxrn aa a better material spun dry. Tbc yarn pradoced iWan thb 
wet priaetpie b rotber iacliocd to hare a cottony appearance, and front the eum|aratiae 
anae with which aa inforior material can be agiada In preeent an apparently fina good 
yarn, the appUeatioo of yarna thus prndneed b exeecdingiy eanon* and somrtlmcn 
decppciee, tbo^b when good mstersab are oacd, these yarns sffntd durable sod 
ha n sb n m e drilb, abittugi, lawso, and eombclea, u well as ^ sewing thread 

Tba machsaicalaiTaagamenu for iwuting,mod then winding the yarn npoo a bobbin, 
bealtad tba “tbraallr" principle, aappooedtoba so called ftomtbe whistling nobe they 
ctesle wbciMTorkiag at ftiU apml. wWb b IVom 1,300 to 4,000 rernlntioaa a ntnsBtr. 
The follow^ diagram will explain tba principis, which b applied alike to all the 
modes apianing aboae describe 

a a 639X tlx qiiaiUc i n, the bobbb, lonar and Usdependant of tbc spindle in 
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renM to torniDg, «ii«l ritiag, «o<J lowering, bot throogh o^li^llio ipindk 
cc, the Utot icTewed to the ■ptndle top; n, t»Mo celled biAblii hfW, H while 
work it TiK* lad lowen to Uy the yem oo the whole bobbin ej^ly t «■» 
cold to prcM on the bobbin l^r the weight »i o. pttDey by which the iidndle tat 

’*'^uSy attempte here been mode to onprore npoa thl* principle, in order to 
■roia or lewn the jKmin npon the thrend in lie pamge IVom dnwlng roUm 
to the flyer eye; bat, tiUreecndy, witbool eny degree of iucceu. 'm^ly mpror^ 
meat It preeent known, end which promiiei to become grnein], a the 

necemity to h«T0 n top to the boMm ie nroided. It wUi be teen from the nborc 


as3 


8S« 




diaemB(l59),that the ynrn li ccntpelled to mb the top of tbebohbiii,«nd thefrictioo 
Iherehy orenled qniekly eniieei it to became roogb; and therefore H baa a lendeney 
to nt irfc and break the thread. The deairableneaa, therrfbrr, of haring a clear 
ooorie far the yam waa erident, and thia imptoTcmcnt that we are aboet to m- 
plain pi^acra the effect by emplnyine what ia called a coping motlun. w hich, like 
■fc«t need in mnleapinning, preaerret tne layete of thread npon the ^bobbin erer m a 
pointed orcnidcal atate, a^ therefore aelf-eupporting wilbont the aid of the wooden 
end of the bobbin. See Corron Hrtaawa, 

armngeiDcnl of the rollcra for boUing and drawing the tltrcra «|r rOTtaga. oa 
wen aa the tdatea and fallen for aiding to letaia the twial of the rorinjp, ia order to 
render their eloaeation more eqnable when to be drawn dry and epnn npon the 
older metboda, wiS be Been in/p. 854. , « , 

* (do. 854), raring bobbin ; n, hack or holding roller 1 Ct carrying roller ; d. flat plate 

whh a alighUy enrred flmot the carrying roller and plate are ao plae^ u to n 
degree of friction to the raring when pnaeing orer them, ao aa to retain the twiBt,nd 
thus act •• th* fMiu ia iha ** gul frame* j •* tin coodactor for cootnetmg tlw ro?tag 
nt the momrot of being drawn; /. metal mllef; f, wnoden roUar pree^ aga^ ^ 
drawing roUer in ontr to pinch tha roringj K hrm* and weight. ^¥brn It to 
tended to wet the yam nrrrinoaly to twbaing. the trooi^ t la naad, in which ■ water, 
which ia tnpidicd to ttoi rolltr p by the rapiOntr attmetion ef a piece of cloth i» 
meread therein, and bearing againit the rhQer by MTer A 
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to tb* il^ riKhrf toed, rwym* from 11 to 4 inehto, reqaiwi «d, 
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■Dd ttcnntelr Anted into one another. The TatfT ued U betted, in order b; the 
expokion of the Axed air more rapidly and eooiplcteljr to aatonte the rarrin^ white 
tbrooeb it. The Ifailowing drmwiagi and detcriptlon will be mBeirnt to (ire 
an accurate idea of the principle of thcoe mechinee, which are gene rally SO to 90 
ftet in lenfth, and eonuin BOO to nearly 300 ■pindlrei that k loo to ISO on 

a A A A (/if. 8S5 * *5«x framinsi a m, ttaad fbr Taring hohhina t c, drlrlag poUeya 
Axed apnn the axle of cylinder n, from which pool endlcM onrda to drira the aplndlea 
erj r. etep-nil of apindlea; a, c^lar rail fiir dhio; B, bobbin Itftert T i, front roller; 
a a. back roiteri t- back preaaingroller« B, top prewing roller itheic an ^nienilr 
tiiaile of box wo^ hot aometiaica of gotta percha) t it, terera in conoactioo with 
the exceatrie to produce the riae and nil of the hrAbin Uftert o o, thrcad-^late i « a 
■oddlea or tnAararae ban reatiag on the ailea of the back and Aroot preiatng roHen, 
■o that one lerer and weight acti for both by the conneeting rod and brer r r, which, 
in order to caiue more preaaarr on tbe drawing than on the back roller, if pteced on 
the aad^ nearer the ftwmer than the latter. 1, S, 3, 4, 9, •, 7, 8, train of wWlwork, 
by which die morementf ara difirihuted. a a a, tbe trongh of hot water maintained 
by atnun-pilMf at the defireU temperatnret 4 4, gnida rnda or pipca to canoa tba roring 
to paaa aadar tba water. la order to aroid the reliera becoming indented by tbe 
roving alwayi paating on the fame place, they ara eaufed to tnrenc tba breadth of 
the imtert a trareniog goide rail, moved by an exocntric at tho worm and wbad 

Uert it may ba proper to latrodoce a deacriptioa of tha machlnaa far twining lha 
yanif when ipun into “ Ihmda " oaed for arwlng, 4tc. The yaraa •pun for thia pnr- 
pooe iihotdd alwayi be made of a lomewbal aoperior dewTiptkm of line to that em¬ 
ployed for mrao number of yarna for wearing, and bare rather leat twiat. They 
are generwy taken white wet on tba iptening bobbina to tba twiating foame, and, 
when combined together, the onioo ia effected ^ a toraion in the oppcaito dtreetiao to 
the original twiat U tbe tepanue yanu. 

Jtttlimg, —Tbii operation contiita in winding tbe yarn off the bobbina of tbe 
apisnlng or twining ftxmeo, and forming it into banka or akeinf. The rarunu drno- 
minationf of tbe fkeiaf into which yarn ii reried, and tboi the fonsa or eomhinttiaei 
they are made up into, ara la foUowi t — 


The lea oootaining SOi 
10 leaa making 

so banka „ 1 handle 

fi bnndlH H 1 pocket 



It ia by the atandard lea of 900 yarda that tbo dafcriptiorn of yarn la known firoa tbe 
tmmber enotained ia I Ib. wei^tt thu, Moi. SO coataint SO teaa or tKWO yorla for 
I lb. weight In Scotland, tbe fobdiriaiMU ore rmher different foam the foregoing, 
which are employed in En glainl and tntand; tbe lea, bowaTce, ram n i ni ng tha 
lama I — 


38 leaa make I ipiadia 
6 • I rand 

IS nrada a I doacw. 


Tbe reding fai performed npon exoeedingiy nmpte macbinei. ganerelly put in Bio- 
tioo by the huid of the penon attending tb^ tbongh lomettmei they an driren by 
the modre power of the Aietory. The r^ ia made lolBrtenUy kng to recelre twony 
bobbina, and tbe barrel npon the yarn ia woond in one lag^i the diameter, howerer, 
rarire an aa to roil tba diffrrent tuRi yarned to be reeled. For the cooneit yarna and 
down to IS and SO, the largrat eiirunfareDce ia need of 3 yarda, from that to aboat 
K<^ 100, H yarda, and for the Aoen yarn 14 yardi ia foond omd cooraairnt Tbaae 
Tariooa drenaifFrearra are compeimted eil^ by pulliog a great numhor at thread* 
into each “tya,’’ or inenaaing the oamber of tyca, lo that oppaaite to each one of the 
SO h^l^ aa entire bank alMM he formod befcre uking the nni off i thu at cioh 
" Biripping,'* ooe btmdle it urned off To fbcitilaia the itrippint^ ooe of the ralla of 
Ibr bami if made to fiUl in, aad thu lUekcn the hanks { care ia taken to learn tbe 
lea hands rrry loou. In order to allow the yarn to be spread oat In drying and 
birarhinp;. The detanninate iMgtfaa of yarn, when woand on the reel, are aotiM by 
the rinmng of a bell ccaneetad with the axle of the barret. Fif. 857 bdow fhowi dm 
form of oa ordinary kaad-rrel. ^ 

a A (Jif. 857), framing t a a^ reel barreW i c, box or iruotA to reemra empty 
bobbini, &e. t l> D, bobbins in poahion of being reatedi a a, gnide railo, taortble ro 
aa M place tbe teu fide by side na tbe reel; J /, ball wheieif t g g, bette ttar taeb 
reel hanwl tuipended on springa - 
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To tim* ktad-mU there are maajr ol^eetiuoii for it b rrUcot that the eorrvrt* 
nos of meoMTe dcpcade entirely npoo the ttmtioo of the rrelrr, eod tlM etop- 

pagef anuii( fotun the biMkiag 
of ■ thread or the dniihiBU of a 
bobbin interroM the of 

nO the otben. These ohjectiooi 
rendered it neceawty to atianpC 
•oae sneliotatkau of the eja- 
tem by the inlrodnetioa of a reel 
that ehoold autotnatically pre- 
Tent thcM caoea of error, fwb 
a red wm |ialeotad a frw yean 
aiace, and !a now in general use 
in Scotland 1 it ia to cootriTed 
aa to bare the capacity of atop* 
ping iiadf whan a thread broaii. 
wbm a bobbin flniihra. and 
leaa and hanki coamietcdi and 
hating bat four or fita bobbina 
in one compartment, the atop* 
pages aflert bat fow at a time > 
and ai tbit maebine can be 


woriLed by Uat tUlfol pertona withocit potaibility of error, moeb taring it effected 
both ia wtget tad matenaL The anneaad tgura (SM) ihowt the pritwipla of this 
improrrd reeL 

A A Op. dSflX foanilaf | m raelai c c, pendnluoia on which are hnag tha bobbina to 


•M 



be ttoond off t n, driring ihaft with ratchet wh^ oppoiila lo each pnidaliinCaa 
that when a thread brraaa. the pendalmn to which U ia attached s»n« igm iJk ntchet 
wheel, and tbu atopa it 

_ Tha diying of wet apon yaraa ibooU alwaya, when poatibla, ba done ia the ofwo 
air by apt^ia^ tbe banks apon boriiootal pntea tbroof^ tbrm. wkb anocbcr ■■"■l-e 
pole retting inaide nnm Ibeir lower cxtnmiticc, ia otte lo k^ then Mnight If 
ardOeiat beat ia employed, that from ttcam or bot water ia prtforahle. and itaboald 
nercT exceed VO’ Fahr.. aa otberwite tbe yarn ia apt to becoBM bank. 

Making —By Ihii operarioa ia fint prodaced apon the yama a aertain mft- 
aeti and aaptCaeti, and tlMa the kaaha arc foldad and tied op ia coaTtniaDtly^iacd 
paekagm. 

In otxlcr to gire tha ranu that toA and metlow frcl ao agrrenhla and characteriatic 
of flax yama, the ha nln when henogfat fron the drying are what ia called ahaken 
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dn«a till! pifl-work<d. TkU it doo* (7 viamiBS a fcw «t a tine, and |iaaiiiif tlmn 
on to a ftmac of wood Axed to a wall or pillar, wben with a Imtj bttuo pot 
tbniugh tliem. the worimaii proeeodi to itratch tht haaki with a taddm check or 
jerk, which iipctiitiaa be rvpaui in two or threw pUeet w at to thoro^hlv lUmiithtcn 
and ahake them loow( be thca, uaiof the aame h a tno ai a lener, twiau them lightlj 
backwarda and forward till tba deairrd dcfrcw od aupplaocw ia obtained. A bniah u 
aomctimn oacd to aid the atniybtetung and aepantinit, aa well aa to incmaae the 
ploaa on the yam. ’nw hmk or banka will thm be found to batw atiamad a flat 
a^pe, aa 00 the reel, which bcilitatn theb fbUiax with a dexterona twial by their 
middle, when th^ are laid in t<{iiare pQca npon a talde with their twitted folda ana 
npoa another. They are maintained in the perpeodicnlar by a few euppotta fixed ia 
the tebU. Bometiniea tbear fackagea, which, anording to the aiaea of the yam, con- 
aiit of frora } of a hoodie to 5 or 6 boadlea, are boond toftether by tome of tbrir own 
banka, bat aometiiara by eorda in three or four pUM of tbrir leoith. It ia, boweeer, 
better to employ a buialling pom than an o^nary table, aa tlw yam can then be 
made np more a^dly, tbua tok improring ill appeanoea, and caaaing U to occupy 
Iraa apace fiir packing and atnwage. The bandUiig prea aaa are made upon the mme 
priacinlr, but on a tmaDrr acalc, for making op the email packeta In which aewing 
threada an generally preientcd for aak, a^ art upon tba following oonaitMUoa 
(%a. »S», StOj. 

ej< aiiu 


Kr 



8M, fnmt eirw t Fif. 8<0. profile, a a a, fVame 1 a, table or flat top of 
flranwt c, rialng tablet n o, iraa nprigbla fixed to B| ■ n. ban hlo(^ at ooe 
end to nprigbta n n, to abnl acmaa tlw prtii, and be cangfat and bdebed down 
by the apring catch t, fined to the nprigfat o along one aMr if the prvaa 1 r r. racka 
for llfii^ thi table c by the pinlona on abaft oi n, ereaaod laeen for turning the 
abaft a t t, tatebet wheel engaging the detent n. nod that rHnlning the abaft n ia 
any minired notitiaa, and that of ootirw maintaining the preaaure of tabla c agaiitat 
the top Croat-nwf n. 

ireerteg, ia the operatkm by which the yama are combined iota tratile fhfarici, 
Muji 11 canTTHo, liaena, iawna, drUlK damaaka^ Ac., and a great Tarioty of olhar deno- 
minatlnoa of article for uee aodomammL 

Ilhbeito the wcaTing of Uaeaa haa been earried on by the aneiest and well known 
hand praccao. » aneirot and ao well known aa to plm the operatlTe pnrtiaing it 
among the wnrwt paid of nny other art. Now, bowerar, there are nereral extenaiTr and 
thriTing ewtabliahmeata when machinery haa taken t^ place of mneh aipialid niarry. 
and at much cheaper ratca prodnee to cowoaieri oip erior articlra, and atill afford good 
payment to the opnwtire. The imprarementi in power wearing which bare M to 
thM resnlt are not founded npoa ooe or cren n frw taccetafol larrntiona or oontri, 
ranora, hot are the cnmbmatioa of a grrot many that hare oecwpled fbne to 
mature. Many diflkuhiea had la orerconie in the wearing of flax that did not 
aaiit in that of other mxlerialai and for a coaaidmble period the eapeare of linena 
rendered their c<Hiiam|itifla 10 limited, aa to nnke ibeir prodoetina by power wearing 
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but B Ttrr weaiidM7 The pwitert obitBcW of b p»Mtktl nalm to th* tati*. 

oT the power loon w«»iB« of lineoe wit, the MobbaraiMBe or wb»i of ebetiiaty 
to the JB»B, which ouwal frruoent brcakofee. ud nneh wiolheion. to wootln or 
if* Ihreed or ;ira tbonU chaocw to be B Uuk tighter tlra the uihrn to 
the wBrp, iM cbBticitf wUl alh>v it to eo«ne up to the geaeraJ bearing of the otben 
when the weft k Mnick op bjr the leedt bat ia Uon fkoca the vut of that ctaeticity, 
a ibfead aoehnaiod wnold breah, aod by eroeatiig eoae ochcra, eaaae tbnee aleo, if aoi to 
be broken direct by that circtaaifatiee, at aU aeanl* to prodoce ao obMiictwo to the 
ahattle that wo^ lead to ftmher miw-hiet Hence it wa* moil material in liaena to hare 

foeh a method of winding the yaraa apoo Ibe warp beanif that ihaald iofore the gnateat 

nsnUrity i but etrangc to aay, that point. Ihoagh now attained, wae at Cm wbody 
ufbt oC That ciieitBiataitee. aa weO aa the great miatake of attempting to o>e 
the mine looou aa an fntutd eoUable fiir eottaw, pnidiwed eo much diauDoragcoMnit ia 
the earlier attempla aa to gWe riaa to a high degree of prriodireagBiam Ibe pnaadality 
of larn ■ in thk ondertakiag, which may bocoboi iur the bochwatdnem in which thk 
branch of the flaa mannlhetBre waa bond till ^nita reeanily. . ^ . 

The toring machiae, callod by the ingenioua ineentor, Mr. W. K. Waatley, of 
Leeda, the Suvaa Rortao Fnaiia, leetM to be a fAikmifUtal mihetim hap)uly 
drawn from the entare of the autcrial iiaelC and aecoaunodated to tta pecnliareoiutl- 
tntioo. It k remarkable for the rimplicity of ita coottmetioo, and, at the aaine time, 
for iu comprvheMtTaeeaa : ra<|ttiring no nicety of adjuaonent in iti applicatioo, and 
00 tediooi Bj^irentiecship to he abk to work IL 

It k known that the mneiUgiooua matter of the plant may be loftened by water, and 
hardened again by bcalt of thk (bet adranlage k taken, in order to pmdnea a roring 
wholly without twbU) that it, in the form of a ribboo or tliTer, in which the Chrm are 
held together by the giatinoai matter which may ha oatoral to Ibeut or which may, 
for that porpoee, be artifictaily applied. The ilirrr roving, aa long ae it remaint itj. 

eU TCqtdEltc ictukdij, em frMly ttowlfidi from tat bobbin* haf'oa btfconiog 
again wetted in the iptmuag fVatne, it readily admlta, with a ellght forea, of briag 
drawn into yam. tieeaei ring the Cbrca quite pamlicl. 

The diagram, ifa. 861, thowt in expiinatioo, that 

a, k the drawieg roller or the roviog 
ftame in front of toe ntoal oomh. 
a. the premlng drawing roller, 
o, a ahidlow troogh of water, 
n. a cylinder heated by nenm. 
a, a pain iron roller m winding, 
r, a bobhia lying bmaa apoo tha 
winding mller, a^ revolving npon It, 
by the trictioa of tta own wri^t 
The roving, or alivcr, aa ahovm by the 
dotted noc, after leaving the drawii^ 
roileri, a. a, paiim through tha water, ia 
the trough c, which euft^ the giutrn 
oftheCbreai and then it k carried round 
by tkr iteara cylinder p, which driea it, 
a^ delhren it bard and tenaeioat to the 
bobbin v. on whkh It k wound by tha 
action of the toiler a, 

Thk k the whole of the nvbenkm niqmml in prodi^og the iliver roviag. 
All tha complex amuigemeata of the common cone roving are rapcTaeded. and 
the machine at once breomee ineamparably wum dnnhk. and aaaier to maa- 
agr I rcqniring only half the motive power, and occapyiag oe^ half the room. A 
frame of 48 bobblaa k only • fhel long, and alforda rovingi marient to mppty iWW 
RffiraiEE snindlcc 

Thk meefaine, thaagh Ken dcecribed, k but little uaed. bring capable of but very 
Umilfd application. . 

Combe of BelAut haf lairiy introdaecd an improvmMmt in the rowing name. It 
conaiia in the ap^icatiem of a pecoliar npandiag pulley, iaatead of the conci. or 
diica and runaeri which have hitherto beea alwayi oied fcr the porpoee of rvgnlat^ 
the “take-up "of the bobUnt. It k evideol that a itrop of 1 or S ia. broad, voehing 
oTcr the eonea, pheod with the *0011 end of oat oppoaile the large end of the other 
k an imperfret and rude mtehaalcal ecmtrivaaee, and that there marl be a ronatiM 
atraining indutmching of the helm. Then k the mme imprrfvctiuQ attendiag the 
dke Bad nmaera. The expanding pulley k free from tbeae ohjrericaM, aa la acting 
rarfhoe k a line i and lharc&re it worha with the gTvatcM arctiraey, while H k ^ 
a great aimpliSeatma of tha machine generally, to rovingi for ftax and low a m 
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gtoiiTjly driTiiii directly from lbs front roller, by ttbicb mcnii* » nnmfan' of 
vhecb aai ibnfti are aeoidtd. 



Tbe ibnoviag iketch elwm the irrangvmctil of the macbinciy in the inoit 
Innortaiil roane in anaderaflax min of roooioMOOapindlea, onpahloo# |>rodiicnifc 
WMkly, abonl IBOObondlee of Uue yam, Na SS'a to UO’ai and about 700 bundleaof 
tow yam, Kok lO'a to 40'a. 

sea 



Thera are three lyiteiM of long Una machinery fcrWo.fJ’a to TO'ej two f^xtemaof 
cut tioe machiocry ftir Na lO^i to ISO^t nod three eymoma of tow nuchinery m 
Ho. lO'a to 4a*a 

The boUdiag ia M (iM wide and ICS ftct loogt which ia a raiyxnitaUc aod eon* 
eeaient aiae, a^ which »«tMtw of the moat econom i cal arraafcment of the machi n e ry. 
The fntlowiiia la a derariptiaa of the machinaa ihown in the preparing room i — 

A A. two of Baxter’! pueat ^eet hachlii^ marhhiai for long tow. , 
ft, ft niftcuiMh 

r, ooa of P. Faitbaica & Ca'a patent donble Coe of hoider hackling taaehinea tut 
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p ft iw t»o hT«k« c«r4». 4 ft«t dnunetcr « 6 *e*t wUe. 

ft Up Mohipc. 


eM 



■ U > KTvw nil thW ili»»lB|t ftmBK of S bmdi (hf cm lino to». 

I_ ■ cefcw fill fcgulming roring ftUM o# 71 iplndlM far cM ^ tow. 

■ ft uLTudmwlo, ft.»« or 5 ;rr»l^ of 4 borne, mrh. 

w » ft arc Ihfoe long line wcand drawing ftmmra of 1 brad, r^ 

o o ft me three long Un. Ibird drawing ftnnw. of 1 b^ cnch. 

p P ft three long line regobtting torUg ftmooft 40 ^unUe. rach. 

Q 0, Kf two ff»t Inw oi 4 twM igi _^ 

• ft two cm Unr .ecood drawing flfmnra, 1 heed, raeft 

• ft two ent line third drawing frmmeft I bend, emfa 

T T two ent line reenUting poring frnineft 71 eptnole. eneti. 

TTie Ti-niny reonMn^m 34 eplnninglhumn of IM to 1*4 ipindlra e»i!h,«n>or- 
tioned to the rereral .jritana. » demribod t*lpw, 

I. gntem of long line inwbiner^ for ipramug No. fti i to 40 ft 
I Baxter', patent duet biebling maebloe, 6 tooU. 

I .prra^ or flnt drawing (Vame. 4 bomea. 

I ieond drawing frune. I beftU, 4 bom*, emb. 

I third drawing ftami*. 1 beadft 6 boem. each. _ 

I pmnt dim regnUllng poring frMoe, 40 .puadleft to .pIndUa per bead, 8 inche. 

S i^*i^*'ft^^lf hiebm idtch, lOO ipin^ raeb, l^ 

The pradnetiun of thiojatem ia abont 44 boiulloft or my, 410 Ibft of No. 3fft yarn 

IL •fw'iyUenia of hmg Una maehiiwry far No. 40'* to 40^ 

1 Baat^. patent di.m bachUng m a eh i ne , S toolft 
9 nraaden ar fint drawbg faaineft 4 bomea tach. 

1 (KCood drawing frameft 1 bend, of 4 toi.r. mob. 

f'tbiid drawing ftnnaeftl band, of 8 bommeaeb. ... 

1 patent dim regtdaaag poring faaneft 80 nmtdlra ench. 11 qitmlkn per beml. 8 

IO*»pinningftftn^81OM><adleaeneh,l4inobe.piteb,llO0.pindi«ft Prodnetion 
about 130 bnndleft or 471 ibft of No, 39“. yam per day. 

III. Two .yetein. of three cat line macb'iacry far No. 40 ■ to 110 . (ooa far.401 
lo 70*ft and one for 70h to IIO'.X 

I tUx cotting machioft .. ,. 

I p. FiirtJra and Cft*. patent dnobie lute of balder hochling macbinc. 

1 nmadm or 8m drawing fanmeft 4 bnaaei racb. 

1 ■reond drawing framrft 1 bend* eneb. 6 riirera per brad. 

1 third drawing ftameft 1 be»U eacb. 8 dhrera J« brad. _ .... 

1 patent dUe ngnUting poring ftamra. 71 ipindlei ench, II qnmllc. per brad. 

5 rainWtgfaiM ^qnndlra eneb. l4 inebra pilch,-1100 ip^cft 
A .pinning (Vaticft 144 .pindlc* eraih, 1} inchra pitch,- IMO windlea. 

iSm 89 Utndle. or 134 Ihft of No. 93’. yarn per day, and about SO 
bamOra or 109 Ibt. of No. 89'. yarn per day. 
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IV. Two » 3 r*tei»i of luox tow nuchiDrT 7 for No. lOCi to ti'i. 

I WoArr e»nl, 4 frrt diameter, t feet wide, doffnl bjf foUura. 

I lap mochim-. 

S Aoifhercarda.4 feet a r>rrei,witb P.Fairbaini& C\il' 4patent rourj gilt drawing 
fiamea auarbed. 

X laitaBt n>tai 7 gill drawing framai. II ilitim eacK 

S patent rotaiW dite rrialatiDg roviug-fiaaMi. 41 i|niidln each, t iochet a 4 
iaelMa bobbiii. 

a fpinoiBg ftamaa, IM ipuidlca each. 3 inches pitch fiv No, KTa to I8'i • 53S 
•piadlaa- 

S epinolag IViuihii, lOO (pindlre caeh, SJ inebee pitch for No. It's to t3'i •« tOU 
spiadlas. 

Prodnetioo abont 3* bwadlm. nr 488 Ibi. No. U'l par day. and abont 3B bamUos 
or ail iba. N» la's per day. 

Y. One aystrra of cat low wincbiiiery for No. IS’s la 40'a. 

I Ureaaor card, 4 Ibet diameter, 4 feat wide, dofled by romhe. 

I Finieher catd, with P. Fairboim & Co 'a patnil rotary gifl drawing frame at¬ 
tached. 

I XciTW giU teeood drawing ftaatc. 3 heada eacK 4 bcaaei per brad. 

I Serrw fill tbird dnwiug ftane, 8 hnada each. A baeaea pn bead. 

1 flrrrw gill patent dito regoUting roeing frame. 71 spiodlea, IX ■pindles per bead. 
A a 3i lorbct bobbioa. 

8 epinaing fnuBca of 1X0 ipindlea eaeb| ll inebes pitch.»6A0 spiodlea. 

FrodactWai about 3A buDdlca, or X4U lbs. of No 30’a per dar. 

The mdiag la groenlly earried on In tbe nttic aborr the ipunslBg room, and lha 
iiiunbcr of reels rr<}iiiml u sboot tbe sains as the nambrr of spmniog ihuaea 


Sitmmary etnr. 


Tbcra an 8100 s|nndlea tong liori prndneing I9A bnodlei, or, 8B0 Ifaa. of yarn per day. 
II&X „ long low, „ 78 « 800 „ 

83X0 „ 8 cot line, h US « 340 „ 

OAU „ cut low. K SA n >40 N 


7 SIX apiodlea 


498 bandits 1X70 tba of yarn per day. 



S«3 


Tbs waste in lias spinning b gmerally abont 10 p^ cent., and hi low tpionlng abont 
1} per cent- ao that tbs quantity of raw (tax required to prodnea the abort staled 
quantity of ynrn woold be 
about xi) ewti. of flax for kmg 
line sad long tow wnniag, 
and about A cwu. of ftax fw 
cut line and enl low apiuning. 

Futx Wksviku Loom 
run IIaxvt Fxnaics.— 

A A 8A8, 8AA, frame of 

looaii B, beam on which 
the yarn far ww b woand i 
C. cloth reenring beam | 

Ik, dririag pulleys and 8y- 
wbed I a. band rail for ao^ 
porting ths fvsd i r, awnru 
of mpporto of going pan | a, 
picking aticki far driring , 
tha ahattlr ( n katber ali^ f 
far eoBneeting tba picking x 
aiickk with ikeir netnatiag 
lerria L | at, n, jaws of a 
clamp to eaaat tba retaining 
fHelion uo the eolbrs of ibe 
beam B, by which frictioa 
tbe quantity of waft b rc- 
gala^ I a, end of lerer, 
bearing ths weight by wbkh 
tha Jaws an hronght to- 

gcthwi r, lerer, kejed at , 

ons end to Ibe apright shaft q, and mnnertrd with ths ocher to ths fulcrum of tbs 
weigbled lerer o i A, lerer, one rad id which b aUo keyed to tbe apri|^ shaft and 
tbe oihrr b prorided with a snmd aids, ami b prsmed by a strung spring Ibe 

You IL r 
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FLLNT. 


jrmni wonad llie bram a It will Iw mb that, ■■ thcyarw iaUkra off the bMia 
a. and its dianwtcr eoBss»|tisatly rrdaerd, Utr Irm r awm the Ibicnni of 
w*ig!‘t*d hiTar a. sad thus iVfpilsiM iha pmsarr a]Hn Uw clmofa m aad a. ewasuf 
an vioal temaoD npoa tb« vara Aura Um TaU to tits nnptj' bram i a, Urddlaa, actnatrd 
bf Iba emau i, dnrni bjr'Uie wbecU r. d, (. Awm Ui» pickmK afasA/i f f, akntiU 
bua«l at each end at the ({nins fan i A A, arrangcatrat of Weeta to aondact »i|naUj- 

BM 



each end of the gean 1 1 . This loora baa aUo, Hi aiUition to Iba ordHNry ttopping 
anangimrnt conMCled aith the ihmtle, one alao Ifar relaauig the rerd m ease the 
fbuttle iboald be amaled in Ha coaru semea th« warp, wberebip tlwr danger, onltnarilr 
Incurred by that aerident, of breaking ntaaj threads in the warp, ia avoided i it wiU 
also be lecn that the bands called picking twnda ara •openeded by the endi of the 
picking tcTvn tthking the shuttle direct i thus, by ibesa improeeauata, drilia are 
earrnilly woven in this loom at the rate of IM to IM picks per minate. 

Of late cslmiiT* trials have been made to adapt the power- loom to the weaving of 
light Unrn bbricai Prrrinnely it bad beeo fnond that while ooaiat and etrong ftax 
ASriea, aiuh at thoee made at Otmdee. Arbroath, &c^ In iieatland. and the driOt niada 
at Barnsley, could he prodomd by power as wrll and more ebciipl|r than by band, yet that 
the lighter bhrici, each as shirtlnn, cambrics, lawns. Ate., aroaid not bw tba strain of 
the powcT-ioom, or st nil evmla mat to andte them of aa good appenraaer as by the 
hand-loom the mandUketurcr mnirrd to employ a deaivr actiele of yam, and ao found 
that be could not compete with his neMhours who bad haad-kmin waavrta, Tha 
scarcity of the latter ia Ireland, during t^ last three or fonr yraia, and the advanca 
in wagra eanaed by the growing pros p er i ty of the coontiy, haa directed the serious 
attention of the trade to ibe matter, airi ibMfimi manafactnrers sad maohine tnaheti 
hava meb trslonsly sought to rmrAj the defacia that exiated ia the power-hmA, as 
tvgstda its spplicaUOD to the weaving of light Uoen iabrica, and to give rrpralsd triaki 
to new inventioua The consequrare has bscn that, oUle Smr years ago there wsR 
only in Irrlsod 0Ay-two power- looms mahiag Uncas of aay kind, there are now nearly 
aocKk sad these pr^oee sU kinds of flsxen ikbriea of good qnality. and Ihirly re* 
mnnrrativa to the maaidketanr. This branch of the man nftw tare ia, bowevri', oa 
yH in aa eiahryu stale. 

As re s pec t s other details of the sabsM)ncnt ptoe r ao s nhioh Itneat andergo befora 
they are placed ia the Btavlut, sad also tha gciieTal auttstica of tha rntirs trade la 
imports i^'b-xpaita, sea Buurttiiw, Lmn, he. - J. 11‘A. 

FLAX SKED- flee Litisiato. 

FLINT. (Pum ijiinl, Fr.; FtturtUm. nerm.) The Aictarcof this foaail la per¬ 
fectly eoacboidal. •ninctiiaes ginesy. and tomctiiuet dttU on the anr&ec. It is very 
hard, bat breaks easily, and alfurds very sharp-edged spiuitcry Aagmantat wbctuw it is 
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■ «tnD> whk>b lUikn nuvt ijwki vilb (imt. h la frcM)' trantlaci)!. Iiaa lo tine 

ud huoMKroeatu a teatora n to tmr udiifauu. bat p o MMat a tittle Inatn. Iia coloiira 
are rrrj vartona, but narrcr Tivid. Tlw Maeiiah-browD tUni la tbat nanallx firand in 
Iha whue ehalk. It la onen white and n|<a<|tte, loaa Hacolunr la tha fire,amt beromra 
frvjiali-white, and perfectly ofMuioe. Flinta ooenr alawat aiwaya in andaWa or laber* 
cnlar nocretinna nf aarioua and aerr irregnlar fiiraia. 'fbeae oodiiJea. diatrihnted 
anioog the chalk, aktngaide of ooe anolW and almoai In ronton, form ralenair* bada; 
intemipied, indeed, by a maltitnde of aoid apacen, so ai to prcaeni, if fh*d from the 
earthy matter in which they are imbedded, a apaciea of network with meahea, very 
irrrguUr b«h ia form and dimamiaiL 

The nndiiica of tilra. rcp<e'ially tboae fonnd in the chalk, are ant ohraya bomn- 
peneuva aad aoltd. Smoetinra thara U remorkni an organic Ibmi tawa'rda tbrir 
•• a niadirpnar or a abetl, which aeemi lo have aerved a> their onrJenai 
o ccaa iotiaJly the centre la hollow, and ita ddea am atndded over with eryatala of 
qnarti, carbunalr of Iron, pynlea, etrcretiuiinry ailex or ralccdony, filled with polee- 
rnteot illwa nearly pnre, or ailex mixed with aulphor ; a very aingnlar circiiiaataoce, 
Flinta are ohaervad to be peoerally hamid when broken immediately after being dug 
onlof the groandi a property which dimpprara pfter a ahiirt expocute to the air. 
"Ttm dried they becoaae more brhile ami more tplintery, and aowcttniea thnir anriaeia 
get covered at old fractnrva with a thm film or mwt of opaqae ailex 

Ftinta eatcined and ground to a powder enicr into thecompaaitioaiof all aorta of fina 
pottery ware. 

An important aptdiealloo of thia ailiceona anbatanoe waa in the formation of gnn- 
flinw, fhr which pnrpoar it waa ent in a pecoliar manner. The fallowing ebaractara 
diatingnitb good flinl ludulca from aoch aa are lean fit llw being ttanufactnrvd. 'ITia 
beet araaomewhat convex, approaching to globnlari tboae which are very irrrgnlar, 
knobbed, lirxnehed, and tuberoae, nre gvnmally ftiil of imperfection. Good nmluira 
addom weigh mure than M pnmida« when hma than S, they arc not worth the working, 
rhay aboold have a greaay liutrr, and be pnrticnlariy amooth and fina grxined llm 
etdoor may vary frotn honey yellow lo hlaekiah-hrown, hot it ahuuhl be nnifiwin 
throagbiiet the lump, and tba traaaiueency ahonld be ao irmi aa to rmder kttera Irxibhi 
ihmngfa a aliee ahont one-flftirtb of ao inch thick, Uid down upon the paper. The 
fracture aboold be perfrcily amooth, uniform, and alighlly ooncbnidal; the laat pmpertr 
being eamotial to the ctubog ool of perfect nn flinla. Allboii^ flint hwka are now 
chU rsrirjj rapJo^Tfi], tbff pfoccM of cotxiog uw flind u> ilia|ie pocMMM moeb jptt rfff t 
imda arc employed by the gun-flint maken. 

Firvi, a hammer or maee of iron with a atjuate bead, from I to fi ponoda weight, with 
a ha^a * or 8 hiehea long. The tool ia not made of atrej, breanaa ao hard metal 
woiUd rradOT the atrakci too barah, or dry, aa the workmen aay, and would ahatter 
Ihenodulea bregnlariy, hutend of cntllng thm with a clean eoarboidal fnclatw 

Sceemd, a hammer with * itoiota. made of gtwd aierl well hardened, cod weiring 
men 10 to 18 mweea, with a handle 7 incliea long paaiug through H in inch a way 
that the points of the hamnwr are nenrer the hand of the arurkmsn tbaw the remrv of 
gravity of the maaa. 


Tlunl, the diao hammer or roller, a small solid wheel or flat aegmni of a criindrr. 
parallel to its bnac, only two ioehea and a third In diameter, ana not more u 
■mncee in weirtt. It is fimnnl of steel not hatriened, and b fixed upon a handle 6 
Iwf. pnain throngfa a aqoare bote in Ha retrtre. 
ruonh, achiarl tapering and hevriknl at both extremities, I or fl inchea long, and X 
bn^. made ^ steel not hardmedi this ia act on a block of wood, which aervea 
also fw a bench to the workmen. To the* 4 toob a file mom be added, for the tmr- 
potojd reatonng the edge of the chisel ftxmi time to tinm. ' 

Afirr actccUBg a good maaa of flint, the workman exeentea tha fhur fatlowing oper- 

•UOCM Ofl P. o r- 

O-.. aoated npon tba gnmiid. he places the nioliile of flint 
tm hia left thlg^ oM apptwe alight strokn whh the •luarv hammer to dlride H Into 
• ■ pound and a half mch, with bmad lurfaeca aad ahnnat evru 

mieiim^ Tha blows should ba modersta, laat the hanip cmek sad split ha the arrong 


. ?■ ^ The principal point ia to ap'it the flint wriL or lo 

^!5i^?iS^ U aha^aSapted for Z anharqncnt 

^ dexterity and tteaditaeaa of manipaUtii n are nccnaary t 

bm tba ftwetiim of the flmt la not rectricted to any porticnlar dirrelion, for It mar by 
fat au parts with r<|iial flaeility. . gr « mnj oy 

^ !»«»“*«» faj ifa* «"» brvakiiig. wbarehy 

the wbita contiag of tha flinl ■ renaoved in amall acalea, and the interior body of the 

n 


2T6 rUK)R-CIX)Tll MANtIFACTCRE. 

flint k laid borv t aftrr «Ueh hr Matlnac* lu d«tseli olaUar oealjr ponlaa* from lh« 
cloan ma 

Thrw (caly parliiMU uv nrortr an inch uid > Imlf hraad. two iorbrt lad t hoU 
Inoir, OMi s(m^ ocic^ilh of on meh iJiick ia tbs mldiUe. ore iUkIuIj cootox 

bdo*, and «<iaw4)ttrailjr Icnro in th* um of dm lamp from whWb ilirp w*fw tcponlrd 

• •pace tlii^Ujt rooeattr, kmiptniluixlljtiardrivdti^ twommowbat pi^rctiaf Mnii^bt 
Iitm iw ridjfiw. The rUint pi^neod bjr tb« •rpnfnaoa tif Ibr flnt widr* mml natorally 
comtltaU aoxrljr tlw middk of dw nboaqucnt pkooi i and •wrh icalM aloM aa ba«« 
ibair ridra d>^ pUfad ia llw middla art flt in be madr into (wa-fliati. In tbia 
mauMT lilt woHunan continnte to ipUi or chip Iba laoM of flint in taiiooa dlrKtiana, 
nulU Um dtteeu umiUp ftnmd In the ialrrior ncmier U lapamibU tn aoko ibc foi|tti* 
kit frarlnm, or ontil dit pieet k loo nneh rednotd to ouiaia iba mart blowt bj 
which tbr ftiat k dirldtd. 

a. Ih Jhwkiimt lit poa^iam. Fivn diflriwnl nirti map he dkliapnklwd ia a ynn* 
flint. I. The iluti'iag frrrt or brTvl part, which k impcllttl acaiutt the hammer of 
ihr lock. Ill thickim ihoold he frm two to threw iwtKUu of an Inch i lor if it 
were thkher U wooU hw too liable lo break i and if more abtwM, the temliUaUoiie 
would be Icie eirid. X. ‘I’bc aide* or lateral edm, which art alwa^ MMnewhnt 
irreniar. 1. The hock or thick port oppoeiu I& lai^ni^ edge. 4. The nndcr 
toiwe, which k Mnooth and rather cooeaee. And. S. The upper fhee, which hai a 
e noil Mjnare plana between the taperinf edge tad the back, tat entering iato the apper 
claw of the dock. 

In order m Ibehioo the flint, thoee eealee are eetecird which have at leaat one of the 
abnvrHoenllooed langitndinal ridgea t the workman Bxei on one of the two tapering 
boidere tofhna the etriking edge, after which the two lidea of the Mooe that are tnlbrm 
the laieml edgre, aa well aa the pan that k lo ibrm the bach, art eaceee ai vely placed 
on the rilM tk the ehkri ia aoch a Banner that the oonera aarfhee of the flint, which 
, rvau on the fcreHngrr of the left hand, U tamed towarda that looL Then with the 
dine hammer be appikn mau alight cttdua to the flint Jut oppoaita tho adno of lha chi* 
eel ttoilcrwaath. nd therebp hre^ U exactly oloog the edge of the ehiael 

4. The flalahing operation k the CriaaiMp. or the pro ce ae of gning the flint a emaath 
and p<)ital edge i Uiia k done by taming np the elons md placing the edge of ita 
Utwriogend apeothe ohkeL to which positnra it k completed by flve oralxelight emdua 
of the due hammer. The whole opetatiun of making a giin>flint, wUcb I have mwd 
«o many worda tn deecrihe, k performed hi leae than erne minute. A good workman 
k able to manniheture lOOU goml chipe or eealee ia a day (If the dint b^la be of good 
■nality I, or MKI gM-fliata llmew, ia tlm epaceaf tbraa daya, ha can enuly cleave and 
flniah lilOO gnn-fliati without any aaoktanee. 

Flinu himi rxeellmt bnHdiag materkh i hecanae they giro a Arm hold lo the mortar 
by their inwgnUrtr rough luracra, and n-dat, by ibiHr nature, every viekaitade of 
weather. Tm coautiea^ Kent, Eaaox.fluflbUc. and }forfoik contain many aubttanlial 
tpreimena of fliat-maa'airT. 

PldK?K and FIA>CKS. The flrit k flnely powdered wool, aaed whea dyed of 
eariaoe coloun la prepare paper banging*. 

The eccood k a name givea to the reliiae or waite of coltiin and wool, aad k naed 
for atuSlag araturaera. 

FLOCK PAPEK. Paper prvpanrd iiir walla by being aiacd In the flrM inaiancw, 
either over the whole turface or over epecial parta, eonatitnting the natirra oahr. aad 
then powdering over It flock or powder^ wool which had been prevloualy dyed. 

. FI.OOK N or FLCK A N. The name given by the Comiah laineri lo vciaa filkd 
wholly with clay. Tbk k naually anilied lu each veiaa or lode* aa ore at right angiea, 
or newy eo. In the tree metallifertMia lode*. 

F1.1M>U CI.OTn JIA.NUFACTURE haa bconam of late yenre a very krgw 
lutiDch of trade. The doth k a atrong aomcwhal open eaaraa, woeen of flax with a 
little hemp, and from tl to 8 yank wide, being manufhotared ia appropriate luOina, 
rhieflr at Ihmdna. A piece of ihk eanvao, from 80 to luu feet in length, k arenml 
light in aa oprigh: open frame of oaken bon, in which poaitkm it ia briuhed over 
With glne fiar, and rabbod nnentb with pumice Hoaeit U next luee i vc e the fbnnda* 
tion eoala of paint. S or 3 in nnmbrr. first ou the bock eidr, aad then on the front. 
The fbaadatioa paint, ande with UiuMd nil and ochre, or any chfan cutonriagmatter, 
k ton thick to ha apptwd by the bniali,and k therefore spread rv^y by a long narrow 
trowel, held ia the right hand, ftnm a patch of it laid on Jnat hefunr with a brush In the 
left hand u^the wnrkmaa. Each fimndatina coal of the friiat sar&rr k imaotbed by 
pumice etooe wheagrer it k hard emragfa lo bear the onmtion. When both eidet an 
dry, the painted eh»i ia detached from the fhuiir, coded round n roller, aad In tbk 

• late mnaferred to the priming rnmn, nhere it k spread flu on n table, and variouely 
flgurnl and coloored device* are givea lo it by wooden blucka, axnolly aa in Ibc Mock 


FLOUR. 


(irivtiof of calioorf or pipcn. Tb* bloelu of ibt 6oor elotli nunufiKtor* ira fonacd 
of two iBjrm of white anj uue vt pcv Inw tbnbrr, pUr^ with UmU KTaia eru ot- 
ingoakionttwrahcrDateijr. TIuri ioa block for tachcolmr ia tba iiattefa, sod in each 
biwk thOM parts arc cal away that corrv^Hnui lo lb* iraprotebna firce bf the oibcrt; 
aoneiiec now wcU ooderMnod ia tbc nrutinc of two or BMita coloon bj ibe |>ma. 
Tlw fiicca of iba blocks aro so iadsoted with fine tinea, that they do not take up the 
point in a bcary danb from Um flat casbitin uo which it h sprraii wiih a brtuh, bat ia 
minute dots, so as lo lae on the paint (somewhat thicker than that of the bunx 
punter) fat a eoaipn-iea of littJo dots or teiib, with minnt* intmticea brtwern. Ap¬ 
plied ia tiaa way, the Tariutia piptaeuu lia more Ftnrnly. are more ilsduly, and dry 
moch aounor than if the prominent part of the block which takea up 1^ colour were 
a MHoolb aarface. The beat kinds of floor doth rc<|ulte bunt two to three 
ffar their prodoctioo. 

From tbc aae of tba anlphate of barytes with the white lead, aometfaaes to the 
extent of 73 per cent, of the former, not racrcly in the foundatiao pufait, but in tha 
•aobteipMuit roloun with which the cantraa la painted, there ia a renr (eocral oosa* 
plaiat that the flour chaha tor halla, &o., wlien they are neoeaearily expiwed to 
waahio|t, very won loaa their rolonn and bceoaie bore, the batytea waahiag not, and, 
of couna, lemoTing at the aante time tbc lead and other coloon. Stw Warm l.i:si>. 

FLORAN. A mininptermi tin ore acaircly perceptibb in the atonei tin ore 
alamped very amalL— Prfrt. 

FLUti!^ of the poddlinff Atrnace, is the fluid gtaaa floating npoo the iroa prndneed 
by the ritrifleation of the osidra and earths which are pteiettl. Mee laox. 

FbUSS-SILK ( FJotOr, n«mrrr dr $ui*, Jtrant, Fr.) is the name ftrea to the 
portfama of ravrUed silk hrohan aS in the fiUtnrc of the rocoona, which ia carded like 
catton or wool, aad spun into a soft coarse yarn or thrend, for making handa, shawls, 
aorka. and other common silk flibrica. The flma or flrun^ na first obaiord, most be 
Bleeped in water, and then aaiyreted to peHiirr, in order lo extract the gnmmy matter, 
wfairta rxndrn it too harsh and short for the Ipinniog-wbrel. After being dried it is 
made mill more pliant by working a liuie oil into it with the hands. It ia now ready 
lo he saboihtedla the carding engine, and it la apnn upon the Bax w heel. 

The female praannta of Lombardy gromliy wcnrclollKa of homcapun Aims silk. Of 
blr yenra, be fanprosed prorcaaca, fine fbhriea of thia malrrial faaro been pnidaeml, 
liulh in England aad Franco. M. A)ac. of Lyooi, manufacinrea a earicty U scarfi 
and a^uara ahawls of hwrrt dr ame. cImIv rcarmbUng iboae of roriemire. 

FLOUR, Tbc finely groandu^ of wbcal, and of any oUwr corns or trrralim. tin 
llaaxtK 

liincc the analsxea of grafau rrpTesent tha total chemi cal evamituerua of tba flonr, 
aad the cell in whioh it ia OMdafaied, a few analyses from tha reaearebsa of Way and 
Ugmoa are gisen j — 



Wkut. 

Bftfticv. j 

. . 1 

IfiiyiHim. 

HhI mm. 

OU R«l 

1 

nwilbr. 

I'BlPHMPm. 

MaU«rU. 1 

1 

I’otaam - 

. 

BOSS 

M-7S 

08-4S 

87-43 

11-14 

31-33 

.Soda 

- 

0D7 

0*64 

4SS 

0815 

• . 

m 

l.iSM 

- 

8-SI 

S-8T 

3-81 

8 70 

1-43 

111 

Magncaia 

• 

18-38 

13-78 

B-34 

8-47 

710 

10-17 

Hesqaioxide of iroo 

- 

0«fl 

0-83 

a-do 

08)9 

8-13 

1819 

Sttl^urir acid 

• 

O-ll 

O-liO 

0-38 

8-78 

1-91 

0717 

thtica . 

• 

BOO 

8-14 

5-4d 

83-00 

30-68 

84-34 

Pbaspburio add 

• 


49-34 

40-37 

84811 

38-33 

88-64 


The praduee of ana qaarter of wheat weighing 304 Ibm is, 
Danfard — 

Flonr ....... 

Biaenil or fine middliogt .... 

Toppings or specka - - . . . 

Heat pollard ..... 

Fine pnllaid ..... 

Bran and roafsr pollard .... 


t8 


BoconUng to Mr. Hard of 

Stfllba, 

10 

B 

14 

IB 

JL 

004 Iba. 























378 FLOWERS, ARTIFICIAL, MANFFACTURE OF. 


V»ai)acUa luu fi<cn Ibc failuvin; u tb* muli« at hia «¥»miiMiiinn of vtical 
fkior I — 



Tfwmtk. 

bMC 

CMmm 

rseli 8mr 

laluffiMT 

•mw. 

Surch • 





Tl« 

56-3 

et'oo 

rt-* 

6T-72 

Gluten- 

• 




KVPG 

USS 

12-00 

10-2 

2-02 

1 - 

• 




4 72 

»-48 

7-M 

4-3 

4-20 

1 flum - 





a-82 

49it 

3-80 

2-2 

4'60 

1 llran - 






2S0 

I'M 


, * 

Water - 





IfrOO 

ll<00 

lOOO 

I0¥) 

I2t)0 


MwiUrmtiau itihtteL — Tba tni awthad !• b; (pmftc gnrit r. Ifpouto Hoar 
b« aiUxil. whkli b Acqtuntlf doo* m Kimnee, liiM* • aliMb »■—«.i~. m* 

pwiMl at wheat floar will coataia ooe imntd and a baU of tba tinla, tba pmooniup ut 
tiua adalimuion ata^ be aaailr Mimaitd. llfyftum orgnmnA boon b« Mzad wUb 
tha dour, tbajr will oiM oale iocnaae ill demity Mill non i but Ibex wilt renuio aArr 
banian awa; the meat aa aabca. 

Tbeaecoad matbod is by aaeartaloiag tb* ({iiaotity of gtaua which Ibe wsportnl 
aatnida will sdbrd. Nw ibe aiticW Uaaao. Tba two bdlowiac ebetaical eriteiia — y 
also be nnployed. 

IM. Xitnc acid baa tba prop aii y of eoluorinf wheat dour of a doe oraiife Tallaw, 
whereas it alTrcts tba ookwr arah^ of ferula oar starch. 

Sad. Muriatic acid eohaiTa good wh49M doar of a deep tSolrt, bat diaaolrct fecola 
or starrb, aad funas wkb it a light and eotoarlesa eieooaa daid. dcooaipoaable by 
alkalies. 

Solphata of ino raadna aa infuaiaa of pon door wnoawhal yellow, aad iaiparii a 
bottle greea to that whiehii adulterated wkh bcaaauaL—Niine acid 
and ammooia poered snrcwastTely oo good dour shows tuwMng rentarkable i bat Iwaui 
nwal strikea a deep red colour. — (Aauy.) 

The aoKMiat of aab left by the door has baas proposed by tooyel as a test of iu 
parity, lie says. Wheat door yiebU oa the average per eent i rye door. lt» t 
bcuB and M anal, 9| liasaod bmbI. 10 per eeat. of s^.'* 

FLOWERR The asow fenwrlr girra to tbtMc tabstaoccs which wen obtained by 
sabliiaatioa: is the dowers of nlphur, the dowers of ttenjaaiin, fee. 

FL0W»:RS, artificial, MANI FACTLRE of. The art of represraUDg 
by dowers, leavea, plants, fee., vegetable natuiv b her onuuaental prodoctl^ eooMi- 
lutee the baiinasa of the artidelsl doriit. The Italiaas appear to ^e been the drat 
peojile in Earope who excelled in the art of making snidrial dowers | bat of late 
years Ibe French have been moM ingeaioas in this branch of indnstry. 

Ribbons folded in didennt Ibrms and of different eokmra were originally employed 
for imitatiag Sowrn, by bring attached to win stems. ThU imilatioii socn gan way 
to that by feathers, which an awirc delicate in textare, and nmre capable of asnnning a 
variety of dowerdike dgnrea. Bat a great didlcully was roeonntcred ia dyeing them 
with due vivacity. The savages of Sooth America mannibetun perfect featW lEiwcta, 
derived from the briltiaai piamage of their birds, which closely tvsemblctbs pradoeta 
of vrgetatioa. The btoasotas and baves an admirable, while lbs coloors aerer fede. 

The hstians employ freqaeatly the oocooni of the silk-worm for thfe pnrpose » these 
Uke a brilUanl dye, praem their eoloar. sad poenas a ttaastauvnt velvety apprarance. 
saitehie for patala Of late yean, the French have adopiH tba diwM cambric fur 
makiag petals, and Ibe taffeta of Florence fer the iMvta. M. de Bcmardicn emptoya 
wbslcbooe m venr thin leaves for artlAcial dowers s and hv blrsehing aad dyeing them 
of vsHoos bnca, he has •ncceeded hi making hk imitatidna of naton to ba very re¬ 
markable. 

Gatu pereba diatolred la bcnsole, and freed from aU imparitka, will when sprrad 
not on aabeet of glass dry into a beaotiftilly white aad delicale Rim. of gnat stnnglh. 
aad capable of tecciviaganv colonr. This has boa emploved ia Paris in the mano- 
Ihc^ of kwrra. Vegetable parchment (paper prepared V the action of colphane 
acid) hai beva employed for tba lame pnrpose In this eooatry. 8m VBamai.s 
PaaciiaEirr. 

The coloariag rnatten used ia dower dyeing are the following s — 

For reds amine diseolrcd in a sutatioo of carboruUe of pMash. 

Fee blue I indigo dimolired in snlpbnric add, dilated and ncatraliaed in part by 
Sptaiah whitening. 

For bright yellow | a solntion of turmeric ia spirit of whw. Cream of larur 
hrigbicns aU thriw colooia. 





















FLUOli SPAIL 


2r» 


For vkitt I archil, aad a biac hath. 

For lilac | archil. 

Smm pctaU at* aiaila at relTct, and an eahMUvil atcnl)' bjr the a|>tilKaUim of th* 
Hum dipped ia the djrc. 

F1.UATE8, BMC* properly JImariJtt. (lUg. aad Fr. 1 Fhumamn, Omn.) Coai- 
piMiaiU of loormr and the metiUa ; aa floor apar, ftarcaampie, which easiiita of floorioe 
and eaMsnk 


anr eenaiata of— 

rloonae 




46-7 

Cakiam 


- 

• 

St-3 


Flnorme 


• 


54-9 

Sodinra 


• 

• 

at* 

Alotuioiam 


• 

• 

lav 


Fluorine 


m 


57-43 

Sodinai 



m 


Alonuniata 


• 

• 

18-99 


FlurUUc ia flooriac and alaoiiniiBn, a rarr mianal Iwiod at Stmaagwync ia Com- 
watl. 

FLI'RBS. Sm Aaraua. 

FLDUHESCENCE, iha aame circa to a pactilinr pheoameoun rradned erUnit 
by many aryatala of floor rpsr. It we look through a cryMal of Itaor qiar it will ap> 
pear yellow or gmra aa the caae may be 1 now if wa looL at it, the light tUlioc npM 
the •orfikcc on which we look, it will a|>pcar braotlnilly Moe or porpie. Mr. Noaea^ 
to whom we an indebted fur a rery eaact caaniaatiiia of the wh^ of the Bbenaaiena 
of thia claaa, refm thia HTrrt to aa alteration of the refraction of the ny by the Bnt 
anrikea op<« which it Iklla Sir John Ilcrachel firrt drew attention to thia peculiar con* 
ditiun aa rabiUtad ia a aolatinn of attlphaie of 4 nialoe ia water alightly acidniated 
whh culphurio acid. Here we have a jicrfcctly coloarlcit aoia t i on when we lank 
Ihroogb it, which aenda bock to lb* cyo Bne biae nya wben wa look at the auifaae 
no which the aolar nya fidi Sir John Itrracbei referred thia to cpipolie diapeniai^ 
ordiaperaioa ftom the Int aarfacc of the fluid on which the light feU. Thaw an 
maay tahatancea which nMwnr to | in ai iw i thia pro^rty of altcriug the rcfractioa of 
nya, or ace flaonacent. Deyoiid thia brief cspianaliun. we eatiool afford apaee in thia 
diMtoaary to deal with the aubjert. We niuU refer tboaa intenated to the Philoui- 
phical Tranaartiona, ia which Mr. Stokea'i ronununicationa appeared. 

FLCUULNE. cicncatary baaa of fluoric acid,wiuu hai arrar yet been 
iaolaled. 

The power of libmtiog a principle fVom floor which would etch glais 
waa known at tat hack aa lATU 1 SchNle,ln 1771, examined fluoric acid, and tvgvdcd 
It aa an oxygen conponad with an nnknowo rlamcnt Ampere, ia lalO,derenniiied 
the fluoeio aeid waa a componod of hydrogen and fluorine. 

Fluorina combliMa with moat id the nielala, and with hydrogen, bonio, tUieua, 
tulpbur, aad phcaphoniai whh cblorior, bromine, lodiae, a^ oxygen it exhibiti no 
tendency tn uniie.^ 

Symbid. Fi e^nrralent. 19. 

bl.DOIl SPAR, (liaat JiaaUi, Vt. i SmAJ laar, Grrm.^ Thia mineral often 
cxhibila a rtricty of ririd coloura. It crpratalliaea in cubic (mooomririe) ayatem, 
with regularootahednl and tetrahedral cleaTagea 1 apcc gnr. a-U 10 3*19 | II -4-Ot 
aerxtehea calc qar, but Is tcralcbed by a iterl point: uiuallr phoapLinteciit with 
heat: at the blowpipe drrrepiiatea and fuaci into an opaque be^ t acted oa by 
arida with iHaa ng^me ni of a vapour which corrodea glaat < ila aolutioo tffutdt |>rr. 
ciptutaa with the oxalatca, bat not with ammunia. Ita cunatitncala an, flnee^, 
49*7 I caleiaiD. SI'U ia 100, 

Fluor apsr ormrt nbardinaie to nuptalllo veim i aa to thoor of lead, in Dcrbyihin 
and Cambwtiind g of tin and copper, la CornwalL and ia Baanoy aad Bohrmia 1 'IhiI it 
la found also ia tit tarn or Tcina, aiber in rrntaUloe rnckt, aniiieiBird with qnartx, ha- 

g iiea.&e.,ia in Anrergne. Fora, Voign, Norberg in Sweden: Korway; Pctmbnrgi 
iinroek, ia Smiand, Ac.: nr among •eeondaiy Umeataora, alatea. and aaadttuota, 
hi Itrrbyahim, Cimiberiaiid..Can:waU, and Nrw Jeney. It vxiata alao in iMt amyg. 
dabiida of Scnrlaiid. and ia the volcanic pmducta of .Moola Sumiaa at Veanviat, Tot 
variooaly oulfinrrd tpeciineni. culled Derbyahire apar. are worked uyima t^ laraiog 
latbe into vaaca aad other omanirntal olt|e^ ' 

A ten heautifid variety, which haa brat much natd for omaaMmial p grpoaea, 
known from ha coloor aa ** iUne Juhn,’ luu been obtained fhan Tny laUf Bear 



FORGE, 


2W 


Caalrlnn, Dfrb]r>h!i«- Tbc WutifU ndmir of tW iiatsrm) fliuir bu beam ro ccc w 
f«IU imitMcd bj riMtiatt •oom- of ib« Minuaoii vmHbties to brmL 

IHaor iimr k mpiujrcd to • cootUarmbU czimt ia tb< prodoMm of brdrnllaorie 
acid and for Hrbia^t i» gbua. It it alto awd bp lead «mrlier« a* a fliu. The bcaiulAil 
pbeixrairena of Jim mt tm c t ia to aanird Ibani tbo Ibct tbit aui^ of Ihr dnor ipan 
navr tbo power in a bigb drgrto of Ibaa affreting tb< npi of ligbL Sea Futo* 
aaacaara. 

FI.l'VIATILE (Jfonw. a rirer), brhwgiu to a rirrr. 

FLI'X (Eng. and Fr. t Fbut, Gono.) ai^iMa aop aobataaea eaMbb of proatotiag 
tb« ftuion of twrtba or artaliic ema ^ beat. Wbllr fltn ia tbr nwidnatn ef the drfla- 
f mtino, io a rrd bat onirifair, of a wiitort of tw-n parti of oHn and ooc of rrnam of 
tartar. It ia ia foot aimi; a earboaole of polaab. Rlacb flax ia obtaiaod wbra cqaai 
porta of nilra and tartar ar* daflagratrd. It own ila eobatr In tbo earbnoaoroai nuiiur 
of tbo tartaric acid, wbicb rennina DDoanaarord i tbo quantitp of bHiw being too aanll 
fur Ibat parpow. Tbo p m en w of tbo charcoal nadora ibU prrmratian a omrvaictil 
flux for nalacing ealciad or oaBiard orta to the nwlallk atalo. Limoitotv. flour ipor, 
borax, aod torrnd lartbp or matallir oxidea, art einploprd ai fluxto ia taatallargp. 
Seo McraLLraoT. 


FLV POWUER. Undtf tbla oatne ibep aeU on iho cootineni the blaek eolotirrd 
pnwdor obtaioed bp tbo tpootaaroai oxidiiaBMrat of initaliie amiiio ia tbo air, Va> 
riona prtpintioiii of whila anenlo art oatd for the toau parpoao in tbia eoimlrp. 
Kinf'iprllmr (a mtieh aaod« h thuold bt made bjr boiling lofrrthrr talphnr, Uaic, 
and white anenie, bat moeb that it aohl ia aMtclr aiwaie and i^pbor adxtd. 

Oificxtiiig on principle to the fluniiiar oat of araraic aod daagtrrooa tahttoncea, 
a prvrerenee map bo girao to a mbitituta for the abort, aiada bp boiling auaaaia chiM 
into a Mrnog deceetiao and tweticaisg wkb loaf ragv. Tbia anwia to ^r« dcadip 
power oxer the flieo, who tan wwreeir >|nit tbo liqaid witboni iatbiUag a dotdip 
potion, and ihep are aeon to (alt foam tbo ceilioga itrf waila of tbo roomt aoeii afot^* 
wanb. Many ef ibteo compoaadi for blUiog flioa are laiipoaod bp thoir odour to 
attract flier into the rociina 

Tbo hKaarenienec to manafocturm and Mbori foam fliei, amp bo obriatad in manp 
eaaca where aparuncnla are reneired. In be bept aa foea aa poaai hio flnmi them, bp re* 
fenroce to fli^ leeonlod t>p liarndotai, of flabennrn aonaaadiof tboniirlm with 
Ibeir neti to beep off the gnita Woare iadtbCtd In WiUiani Sponco, Eaq. K.iLH, Ibr 
•omc Tetp carknt porticoian rcipectiag tbo eomaieo boaio flp emamaaicalrd in a 
paper to tbo Katomulogical Sociotp. Tbo caaniiaa bouac flp, will aot ia gmcral 
pail throogh tbo nteabe a of a net. Tbo iahabitanla of Flnreoeo and othar parti of 
jialp are aware of this fbet, and p r ote c t their aportaioati bp hangiag aotwora ap at 
the windnwi, that at all liatea the dmini and wiadowt map tie kept wido open bp biag- 
tng a light networb oror the lUrTture t the laeabee map be of oonaidorable width, 
lap enoogh (hr terenJ fliei on the wing to pnai thtoogb, and no flp will attempt to pau, 
unlcm ibete be a atrnng ll|^t (anolbcr window oppoaitc, or raflectina foam a loolung, 
gloaiX A knowledge c )f tbia limpie meana of pmtottioo foam flita on the wing map 
pieeent hieiiBTeiiicoec from theae Introdera, and obriatc tbo neexaihp for potaomi to 
dcatrop ibrm.—T. J. P. 

FtiDDER, ia the name of a weight bp wbicb lead and aome other motali were anid 
ia tbia eot iat r p i bat it la now rarelp oa^ It raried in ita amount in different parta 
of the kiagdom, being |9| onti, at 11 bU| ft owCa.at Nowcaatlo t XX cwia at Stockton t 
X4 ewta in Derbpibim 

FoilJL Thin iheet eooper ailrered and borakbed. and afterwardi eoilod with Inna- 
parent colonra mixed with kiagtam, ampio^ bp Jewelkn In improre the hrilliincp 
of paitei and iaforior itoaoa Tbo fail k looimod ia tbo aoltitig, and tmurelp oorcra 
the back of the atooo, to which k importi moeb of ita own brilUanep. 

FOILS Thin learea of metal, oanattp altopa. of rarlmM coionn, emploped prin* 
eipallr for beigfateainf the briUiaoep of artileiil gema. 

FONDUS, k the name giren bp iIm Fiwncb to a partienlar atple of ealleo priatiag 
rraamhBng the rafaihow, ia wbicb die eoloan are gradoated or mohod (/ImJao) into 
onoaautlHr. aa in the prkmatio ipacuxun. Sew Cauco Panrrtnu for a dneriptioa 
of Ibe p r oceia. 

FOOD. See Mirrxmait. 

FOOTWALI„ m mtuimf Irrm. Tbo ** wail ^ or aide of Ibe rock ondar tbo minaral 
rein i it k aa enmuonlp called the naderfopiag wmU. 

FOOTW A Y, • miaiaa tarm. Tbo ladderi bp which tbo mlnen dmernd and aieond. 

FOROK fding. and rr. t Fewtr, Oerm.) k tbo name rilfaor of tbo fornaer, when 
wrongbi irun k kammoivd and babioned with tbo aid of brat, or the grant wnrkabop 
whore iron k made molkabte. Tbo farmer k called a amitb’a forgr, tbo ktur a 
ibiagiing aulL Sec la<m. 


FOUNDING. 


381 



f(7 rcpmrati ■ pwtaUa track faCKc of • rar; eammiidiaM dMUraettaR. 
A u tb« cjliiulrM l<-«tW bclluwt, |> it >i »i 1 down bj a Mlkai liNriaf, ind worked bjr 
Rteeiui of ibc hAn<U« at •, wbkh 
BOTct the borixoatal iluft t, with 
>u two AttacbAd Mmiclmiiar 
Icnen aod cliAiai. n u du pipe 
wbich coadoeu the blut^to tbo 
aoulo at B. The bnirtb mj b« 
covcfrd with ■ thin flre.iil« or 
with ciodcn. r u a «ic« died 
In Ike •rroag tvctugwlar ftwou. 

Thia apparatue aaawara all Iba 
ordiaarj purpoica of a amith'a 
Ibrpa i aad U peculiarly adapted 
to thlpa.and to the cxeculinci of 
coffiiieertag Jota wpcm railwaya, 
or la ibe coimtrjr. The bei^t 
la 1 feel • iDobca | Ibe length ta 
» Awl B ioebeai Ibe width 9 liwi. 
n'cigbt about 9 ewt 

llolixapffcl deacribee anmhar 
portable forge of hia own eoa* 
alraetiiin, pnaaeaeingaiaiiy ad van* 

With the DiaaipalatioDa of Ibe 
forge, it la not the pruvioce of ibie 
work la deal. 

lilUK. a auarnp Irrac A mine la aaid to bw “in fbrk.** or an rneina to have the 
“ wawr in fork." when all Ibe water ia drawn owL 

FOKM ATION. A (ttologlcal imn. which ia need to aignify a group of roeka. t*~ 
brred lu a ronmoii origm, or bclooging to the aatao period. 

FUKUl ATE& Cooiponndi wi& formie acid. See CWt KtHemn */ fhmutra 

FUiiMlC ALTO. i^Wawyur, Fr. | /baauoeaaurc, Uerm.) The acid which 

ezMta ID the bodica of anta, aaoocialcd whh aulie acid. 

Fiirmic acid waa obtain^ aniSctally, originaliv by Fiaher of Leeda in l*7U, aad 
aobaeqnently by Dr. lloUe. by dialilling red anta. 

It mar be prepared by botiiiig I part of atarcb with 4 of nilpbtine acid, and 4 of 
water, alloeing the Ui|uor to cool, and adding gradually 4 porta of the block oxfalo of 
mangaocae and diatiUing. For the rractioua wbkh lake plaoo aeo Ure'a Ohnuotf 
Ihctmmttrf. lu formula ia L“HG*flO. U ia a daar culoarleaa fluid, wbich ena- 
laiiiaeu below 39'' into brilliant pbUea 

FOKMIILAJ, C11E4IICA1» See OurTTAuniTa. 

FORMV UfL The hypocbutical bate of fnnmo acid 

FO.SSII. f/Mt^w, any thing dn^ flrooi the earth). Ponaerly all mineraU were railed 
fuaaila. bat tbo word ia now rcatncted to eapreoa the rematna uf aaiinaia and planta 
found buried ta Ibe earth. 

FfUitill. IVORV. The bonea and tniki of elepbaoti aad mammotlH an ftmad in 

eaaicm Rbtria. and along lhaahorra of the Anctlcica, in great abnndaaoe. Thalnaka 

•* ihM Utr fveent Ivory. 

Ftll NUINO. In firandriea allarbcd to hlaat.fnranrea, when Aron 90 to 30 Inna 
^niD are atr dine, iba mookla are geaerally nrre trmtgha eat ia tho rand 
tm whieb the melted metal lluwa and roola la eontacl with tbo ur. The anrCtcot of 
tho eouinga n^ la ihia manner preamt appeanacoa which vary according to the 
qnality of the iron. ' " 


^ kin^ odapted fnr foanding pnTpacei are ihoae which are bmwC flaid when 

“ contain moot carbon, and are callod Noa. 1 aad *. Tboy are dio- 

tiagoiabH by tho aorbee of the pig of inn, which waa eapoacd to the aiir during 
cooling. Mag amooeb. ^ preamiing a alighUy omvea flgnre. The aorfberaof Now 
a ■tMl 4 mm of tli« whit« cr^ftalliM ^ (maii tnitftbte for v«kiii|r Into 

It*®) preaeni a conrave figure, and tint aurfheca are very irregular and ^llcd 
with holea. The colour of the ftiictnrr, and the doarncia of tbiu gram, alao indirate 
tbcjmptintna of flurbaa hi pig-iron. * 

TTbe of niet^ nieltiag lempermoreu of metal, Ac, rtqnir* the eloarat 

Miervoliun on Uie pan of the workmen and fo r e m e n who pnetioo irm Blinding, and 
there nicchanicn are ia the practica of ohaervtng diilirreiMce ao minata that Iher 
•ppreemted ire tbo efarmin, or aapmaed in wmda. 

Machinery baa enabled the modern fauudtr. by mciaa of raUwayo, turn tohlri. 
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tnveUiof eruai, aad ilaia-|iiiw«>, to Biorr at wW Ui«JmvkM m«*r« wiibont co*. 
fiuMO and »iUi irraal eipnbiMai« bat aothina bot tiw traditioiu of lli» Ibetnry. ai4 
iba raoataat habit of ohi i nali«i ii will enable him to imadnet tiratterly tha matting and 
caating of Btotol an oa to airira at cartain taanlta. 

Thia la panaad by tha atnauni biluraa ot thoaa wboandattaha to maha dmeripboM 
of ouilaga, of nhicb th« haea had nn perknia ksovtedgr. 

^eii branch of foundrjr work ainat ha •cadied in dctiiiL and *a can imlj pratend 
to indicate ihooa dircctiani in which pragnaa hoc baaa and fa beiag made. 

FoCHoaT.—The pmean of Iran oaMkitig aad the conetractiao of fnmncea haeitig 
baca deacribad uadcr other hcada, the rraaialag port of the boaiaca of a foandrj. rja., 
that which ralalm to the preporatiao of tha monl^ and moaiding. will aow ba dca cr i b cd. 

AfaaUiap.—Tha art of moaiding la oaw of the atoai iatportaai procaoaca carriod oo 
inalbuodrjr.oad tha tooecM of tha Amader la dincti; pmpoctkmed to the akin and hn 
goonlty bnmgbt to bear apen tha prndactlon of tha patteraa aad tha ajitam of maaldina. 

IMiirr BtoUla eta ba eaat into the variate of ahapea in which thrp ara wanted, 
patlarna naat be mporod of wood or nwtau. and than moolda conatmcird of aoaae 
aaOcicotlp iafiMiUa material capable of raeaieiag the (laid meuL nod naaiaint; it 
witboat nnitiag with it aatil it haa autulillad. 

A miatun of aand and knot (packed tighlljr into metal botea. called flaaka) ■ 
generally ebnaen oa the mairrial Aw amking atoalda, and ta empiojnad adeaatogi'oualj 
for aeetral important rvaaom. 

Flatit, —In nwlrm (boadrica a apMeai haa been laecnted. bjr which flotht of onp 
dim ra ai nn a mae be eonatracted bp meant of bolting together a mraiher of rrctaagalor 
firamea of cam-Inm. to tirangrd at to admit of bring e^v eonnertid together. 

When the ptrtienlar raounga far which the ilaak haa been eoattrnoird. iw rather 
eomiwuiid^. are oompletcd. the aeparate plccca an anbohad, aad an twndp to ba 
oombinnl in aoiae new form appropeiaia to the dimenaiona of the paticrn neat to be 
luiwlded in them. 


The lom of eapital. lie., invealed in floakt, oaip oeeaiiaitalip uied. ia thm mved. aa 
well aa hnaaf time lanorrhing far the daareqalmL The aiwce devoted, on the old 
apataoi. to tha rreeptiaa of fiaalu betosging ta a fooadrp waa verp large, and thia 
m^ now he approprmted to other pwrtieaea. 

SamJ ead liim. — Foeadera farmarip nacd. on aocoiait of price, the dcwrriptloa 
of aand mom aoceatihla to them, hot at the praarnt time, the coaTenWMe and cImm- 
neat of ndlwap carriage hot enabled apwcial i{iialitiea of mad to ba dehrarad to ail 
psrb of Eogiaad. 

For faooding pnrpoaet aand la mooh improved bp the edmiaton of eoke. ernakni 
and oahicmi to a hoe powder, aad a mlU for thia parpoae k oa iiiriiTp la eeerp 
larjn fauadrp at Ihoat tor griadlng aad mlcieg loam. 

Mnuldiog aand mutt be a miatnrr of a large onaatitp of mice aad a oaull quntitp 
of alomioa—the propertp at the Utter mairrial beiag to cement the graini of tOea 
together. Loom eoaaiata of the oame maleriala miagied in oppcaite proponham 
The prenoratioo of loam far tboae porpoan far which toad ia not adapted, ia an 
important dntp in a fonndrp, for a gnat quanlite of loam corca luva to be — and 
dried ia proper oecna, wbt^ k a tedkoa apeniioo. 

ktaap raoinga. toeb aa tha acrewa for ttenmera, art more conveairnUp coal in 
mnolila onaatraated of wet loam. Tbete an shaped to the leqnind form when the 
el» ia BHUat, and then eaicAtllp dritd afkrrwarda. 

Other cattmn are of wieh peottliar thapei that thap can onip he prodnerd in 
monldt that Uka in a vast aamher of pieces. Tbate nioaldf an tbea formed of s 
namber of pieea of hardened sand, held together hp krips of Inn or of platter, if 
the load uaed ■ ant ooherem eooagh of iiarii. 

Compoanda of ailes and alnnuaa an varp Ulhaibie. tad when moittenad vriih water 
and foecd with corbonacmaa mailer, ibep on capable of rcedviag the nuat daikota 
imprcaainaa from the patteraa which tha fauodcr cmplopa. 

Uraius of aand an to irrvgnkr in ahtpa themorlvn that tbcp leive innaraenblB 
imgaUr tpacea botwcoi them, and theae iaterrak form a net vrark of efaaanrk 
which pcfM the rapid cMape of tba gaica, whioh are so einUntip oenented bp Ibe 
eoDlact of bot metal mlling apoo wet aand. 

^erfaiW CawuiM —Ever/ pear, tapatn order eastinga to be prepand of men 
difflcalt and compUcaud fanaa, and wuh greater perCectloo of asifoce Iben Ibrp have 
rcqnired befara. 


The rcaaoB of thk k, that with the prognm of da BKchaaical artt larger aad 
ttnmger maobiaef an ooatiaaallp being iatradooed. In Iheaa machian gnotrr 
i:cadineat of caat-troo foame work k neeoaaarp. than can eoaveoientlT be oteaiood 
when tha fraaa k made oat of a aamber of piceca of iroa cast teparalalp aad thea 
bnil^ together. It wooM be impoaoibk to noold lane foamea with pkoca pnjietitig 
oa all atdea (prepand to receive the moving parta at the machlnca)^ and jattmg mat 
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U> roaxnrj dimtioca, la •n^.daak* filled witli iuhL for Iba piRrni nraer coaM 
ha rrmnrtd viibnat daim^iiiK tlw infanaka. Toaiavt tbeae tlUBrtiltira Ibv mndmi 
iroafbtmdar haa kail to fbUow tbota plana vbidi vvra fim profMt prarticBbla by 
tbnaa oho hare defocad thamaelTan to coaUDg bnaue ataioM. la foandin^. aa io no 
man? oibar brnaebn of aiaBafaclarp, tbe dwcoYrrlca aada in proateating tha ftoa 
arta M?e been adTantajeaaaaly adopted by tboae ropaced to vorki o( otilitr. 

Faltt Cbm.—Tba latrodartum of tba drawbarka, or Iblaa com. auaia of aaad 
pr?a^ bard (and admiliiaf of takiof to plecai by junta, at aaeb of whkb a byrr of 
partiuf nod la prepared), tued for fitrair eaatiap, aiublaa tba moiiMor to work at bin 
Ictonrr. aitboet foairioa that hit tnoald any tiutibbi to piccaa, and alao enabita bin to 
fiuhioa theta drawbaeka ar aoraa iato tba moat coinplicaiad famia, with tba |M>war to 
rviao?a than whlla tba pattern It mnored, nod buibl thrin op apam rotmd the amply 
apace (Aanarly oecaplcd by the pattam) oitb tba pmlait focUity tod aceoracy. 

Tha trorbnra, wbota occapmion it to koetid tba toail lota tba fbma reqairad 
by tba foandrr. ara lamrd raootdan, and they form a aery oanrttwa body of 
narhaaira, damandinp and reeaialnp btph oagea. 

Tba Btonldar haa oftao ooly hit taod, hit Haika, eraaea, and a foa alnpla tooh (for 
amnotbing roopfa plaraa, and for rapairiof the plaeea in tka aaod wbere tba nmoM 
baa broken aa ay daring Iba lifting of tha laitlem) t he baa to make proper amngemanM 
^ iba rait of tba aunoapbaria air wbieb Iraeca tba mould aa tba Said metal lakaa 
ha place i and ha it aaptrted to produce an exact ropy in nwlal from any |jattcni, 
aimpla re eomplicaled, vhicb may be bronabl brfoca bba. 

It will be aeidant that to prodaca a good result «iib aach Imparfrct apptianeea aa 
the ordinary mnnlder aiaa. a tkilftil oorkmnn mul bo amployrtl, and time cxpaadiil 
in propottHNi to tbr dtHeulty of tba uparatioiit to be pnformed. 

nnietc only a Ara iaroreatioai ftom a model are rrqoiml, h It oat worth wbih 
|o tpoad money in makiog rxpanaltt paitrrna, or providing tboaa appUancM which 
may eoable paiurot to be moulded with riciliiy and liltia tkill i but where Ibouanda 
of eaaiingi ara wanted of noa akape, h la rxpedient In tpand money and abiU on 
potierna and luola, and rvduoa the woib of the nuntlder to ha minimum. 

Jfauagrmrmt. —Tbr beat managed foMiadry la not ibaf in which good caatingi atw 
ebtnided by tbr amplovmeal nf akillrd workman tl a gml rxprnae. and witbrnit 
trosbla or iboogbl oo tfoi port of tba prineipaJ, bat rather that in which tba pattnna 
bava baati conatructed with a apcctal refarenca to tbeir being mat whb the minimam 
of tkill and the roaximnm of acenrwiy. It it only by tba Airathonght and calcnlatioa 
of tha nnoagi-r that tuhaeuuent opareliont con be reduced to their tmoUast rod i nod 
in the foondiy, aa in nil other mnunlltetnriea, the true prinriplaa of tenoomy ate only 
praouacd where the hesd work of one paraoi tavaa tba manual labour a large nambrr. 

fumiemeaia.—Tba attentiou of Amodrra bw lawn turned—lal. to tha niethoda 
by wkkb the labour of otakiog moublt in tond might bt reduced i luL to tb« intro* 
duetino of impr u v e manta in the mode of eontlrueting pattem and mauMi; aod Std, 
la tha m a unlbr tnra ^ matalbo moaldi for tboaa puipuaaa fur which they could ba 
■fVhrd. A great prograat boa bean made during the laai twenty yoara in thcac 
ditferent direetioiia. 

■Afaafoaa MmmUtmf. — la tha large indaatry carried on for the prodartion of 
caat-iron plpta tor the cnaTayaoM of water and gaa, machinery haa been applied ao 
that the opentiou of pipe-muuUiag If perforoiMl alnmat without nuaual faibuur, whli 
great rapidity and pnrrmcm. The raat of pipra at tba ptmeni lime ia ooly abtw if 
per too nbora t^ valoa of plg.lrnn, ool of wbieb they ara made. A turn very ainall 
when it in cw itidcrad that toe irou haa to ba re-melted, an operatioo inrelving both 
a coal of foci and n loan of 5 to 10 perornb of tba Iron in the eapoU. An fommua 
machine Ibr me^ng in tand. apor nod bevel wbrela of any pitch or diameter baa 
baeu am ployed in Imneaelnri i tlie advantage beiw that the wmehiiie moulduig-tmil 
acta diraoUy uptm the mad without tha interveatimitf any potlarn or mould, la any 
large foumtiy thara it aa rnonnoat noraaiBlatiua of eoatJy whaat-imtteraa, taking up 
■ of apuee.nnd lhaae cun aow he diapetiaed wkh by auhalitating the wheel 

noaUiit^ HaWvtvcbaltn tn mooMcil A tuarltbhMMul |ilow^ftlnut^«bich 

altbough uoly weighing • frw pouada caek, ara nold at tba low rale of S/. a too, ara 
mwpdrd ui a machine. 

PUli Under the nest claaa of hnprowmram the introductiun of plate* 

eaathig haa been the moat fomiiftit of good letulta. 

ip’^ aapeima and iruuUt in a foundry ia the Mury done to panernn 

and to their impraaokwa m tha mad by the neoeaaity, under the ordiaary nttem of 
mtiulduig, of mnking the pulteni, or poahing it firm ia <ma directi^and then to 
^hrr IB order to kwaen h. Now, the oldect of tbe maebiniat b to roCMtniet ill 
^ ipuitUrv brsrmgs, balm, and wherb. Of apeeiHwiaiaev, and then to caal iba framing 
of hie manhrna ao accurately that the workiag parta may fit into tha frame withoul 
*ajr W Mniil Ubour. U order lo dfoot tUir, vrrry prqjK}iai nmd cier j aiimore la 
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t)w cutinc maal be at ao eaact diaUaee. and Ihia am aalr I* attained br niipli>T><>X 
•* pUte-eaating, ehrra Uie |ialimi b attached fltmlT lo a irfate. 

and it w iB|iaaib>e the mauMcr Is dUtnrt or Iqjale thr intprctajuii. rUte'Caatioa 
bM bora loM known. Imt was ijrartleaUr eonBaed fi»r many yoirt Is the produwion 
Of mmII aitirica. Hirh aa mat aaits and nrau. 

In a pUts-mowld for riTH-cauing, tbs thafti of ibe rireta are altarW lo one aldr el 
Ibe blaic, which b l-in. thick, and planed on both ildm. Tlie bnda of the rrmlB am 
M the opiuttr aid* of tbs tdata. Tbs pnidea on the apf^ and lower Bask adnil 
lbs pUte to 6t between them, and when the pUle la (ithdrawa Un- aptwr and 
lower flask cine* perfectly, and are la all rr*|iFets like ordinary monldm’ llaskiL 
The priscipu of nwMidmg is eery ainipie, and can bs porfonaed wiibnat skittad 

•tut 



R a. tint pdtm. 

UWr ten litm as fost as ordinary tnooMinif, aod with fkr aieater BceimcT 
^ piste la Inserted between ike upper and lower flsaks, aod aaod m 
the plale b Ikn wahdrawn by •miidjTliftmj It | the gnUtea prevent any sbakLg 
In Ikw openinm » when Ibe flaalis are eloecd the Inpiviainu at the head of 

*" ‘•■nft. 'Hie Brat expenae of potleroa and 
'• '"1®* •»“* accumc) and rapidity of ttwproersi of 
•^adraaujwiua ai lo oanaa u to look to the tpplimtim of plsie-c^sa 

«!* in«Wno-niaher iLnaad eveS? 

jt^T better Otttiogk at kiwir prtccSs 

Whifa both «dir« of a patiern are ajrmmatriaal om half only need be atiMliMl ta 

"iii'.L’irr Of‘-‘"I •'ft bi.nir^An.p*;L:3^,i!: 

pattern «»•( be taken off both la the upper end lower Hmk^ and when tbeae erw eniled 

^e reeult wUI be the «,« m if both eSm of thr pbJtid Co Cllw IW 
ntwymmetneal paiiems both lidea of the plate must be employed. The evsltni of 
usi^ plaim with spertnree la thrm, throogh which peticma could be poeh^ sOd 

S^Tbeli h rSL,“uSCm«^ “ >no.hliu,.bo« 

‘ **'‘“'* “f "f diameter Mtbo apel^ 

■hut with a Ww. to tlw the t«d pba of atrlhing tbs rore-oouhl b sCmC crins- 

‘"‘f” ** ‘“^JW'><*»«ofn>oolditvsh!oriudsbSf 

inejmwld b weU dried and heated, so as to dnra ool any muiilnm (ram ihsaomtiraa 
^twernthiograma of latMl. Ily this meant rhanneb aia opened for tbs rsoidCans 
aid tbs^JI^fo^^*^,2^lf“ tbs entranco of ihs^l metal into ^maSl 

in ralJ^^lbe^^ f ‘1>* -nd s and 4 finCLtinga 

in roriT toe airbee of the sand with a euating of charcoal duxt. Tk* nMact of tloe 

Klee* whiehCrSr 

^ Instanlaoeooaly b performad with the graeMMotr* 

lainiy by tbb Nropb mraai. iareaied, prohnUy, by hs mrlieic metalk^La. Tly 
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InrorpontiBK » qtanihf of cbarcotl or cokr-diul vith ik« muxI, ur &eiii( iW au>d 
wbh carboaaMoai matter, toy oxida of iba rartal vbirb nujr ba floatias aaunfat 
tlw iranr metal ia at > 100 * rrdoaed. Sami (beiag a iiao.C(m<iitrtoT) Aon aot ab- 
otrael the heal frum the fluid metal rapidljr, a^ iherefure, onlitliScatkai of the 
mrtal takrt plare cmaparatirrly rrealarllr aad njualljr ihitHtgimel the mam 1 ahen 
nor part of the caotina oolidifiM lirfcrr tar adHniog p**^. flaai oftro oorur. aad to 
arobl time the okLU of tho practical ftatmlrf li aeenaarp to arrangtog for the entrance 
of the metal at the propetCfioint, and for the rail of thr air. 

>Vc neat proceed to the third elau of ImproremenU In mouidiag, that of the catn- 
■km of the apotieatlon of lortallic mouldi. 

JlfrOuf ifmtUt .—The pcaetiee of eaating brooae areapana la nuKilda madr of bronie 
(tdacbened orrr oo their inrfhe* In prermt the floid metal nniting arith the mould) 
appoari to hare braa a xmy general ooe among the ancimta. 

Siirae mould* of thie that^pllon hare brM dieeorerad omoogm the Cchie (?) 
Mtna in * dieintarred in dilTcmil parta of Enropa. 

Tba IbeUilp flir the etcajie of the braird air and goM* fVoai the eond moolde into 
nhleh tli|aid metal ie pourH. k m much greater than that then oumlda of metal, that 
at the pivaeot time neither btam imr iron ■ pnnrcd bito metaiUc loaolda, rarcpC when 
n particular pnrpciee la to be attained, Tia„ that of ehiUing ibe enrflme of the iron and 
making it aa hard ai eteuL Iron cannot ^ chilled nr haidaoed to a tand mmiM. 

< mUI /ram .—lliii pr u e em of ratting in meui moolda vaa mace tappoeed to ha a 
mndrm hiTHDtiaa 1 hot it now appran, from thr mrtal moolde diecoerred emoog the 
rrnmiae of thr Celtic race tbnwgiunii lkmi|ir, that lha hronie weapooi of the peopb 
who preceded the Uuenaae ttete groerall; caet io metallk monlde, ead not ia land. 
HiiUed e^ogt hare hem brongbl to great pcriaciioahp Mreera. Raaaome.of Iptoich. 
Tbrir cbilkd plougheham ami chilled ralltrap chain are rail la mnnldc of eoeb a cm* 
itrnctioo tliat the melted iroo eomee ia contact nith irao la tbota parta of the mnulda. 
where it ie wanted to be chilled. A acetloo of the caning f howl the effect nf ehilliag. 

jCiarw— fo cuting line (1 cheap and nbundont metal), which fme* at a low Utupera* 
tare, rarCaltic moakli map he moat adrantagmulp tued. it ia, huwreer, nevtaiarp to 
heat the iroo or bram mooM ocarlp to the tempeninrc of mcltiog line, in order that iha 
rapid ahatractioo of beat from the flnld metal map tw preeanied. liie preporntino of 
mrtal otouldi, and Ibe eaning loft metal ia them ia now an ealaatiTe and iia|>oriant 
iodottrp OD Cemtinvnt. ftir ornamental line eimlngi hare imidentp ranm into cx- 
teniire ue laonotniaroreoftbediMOTerpaflheelcrtnapplDg proem. Wheneenered 
with ■ thin coating of hraoa or copper bp a galTinie bettrrp, ilao map bo faroaaed m 
at to preMnl almoet the exact cxtenial apiiearanen of real brooia at atrnth of the coat 

When meul monMi an mad their fint eon ia errp great, aa ihcp mint be «"«i|e ia 
namaroui aenaraie pieera ao aa to liberate the eaiting*. The jointa and urnamenla 
hate to ha chaaed and aecnratelp fltled at a great rxpeaae. Their me, bnwrrcr, re. 
ipiifea no ihill in the workman, and iherapiditp with which the aioe iacaic, tha amuld 
takrn M plecta, and the coating remoTed. reodcfi the operatbn a eere rapid oud ecooo. 
mieal one—A. T. 

Such ia a mmeral view of tba practice of fboading. The detaQa, howeeer, which 
an contaiard in the original artiein ia llie iatt edition of Uiit diclionarp, appear 10 
valaabie that that articia ia retained In addidon to the abore. 

The eoaentUI porta of a well-mounird iroo fboadrp, an, 

1. Magaainea for pig iroin of diffrrrnt qnalitiea. which an to he mixed in certain 
proportiiHU, for prodacing caitiagi of pcenliar ijualitief 1 aa alio for ctml. coke, eanda, 
alap, powdered eharcnal, and eow.balr for gielng tenaeilp to the loam mooUings. 

1. One or more coke arena. 

3. A wnrkahim for prrpuing the paltrnit and autrriala of the numlda. It eboald 
contain mall edge millaUmea for grinding and mining the loom, and aaether mill 
for grinding cool aad ebarmoL 

а. A ratt am, called properip the fonadrr. in which the raotild* an madr and flUed 
with the incited metaL Thm moulda an tn gcMral rerp faearp, comiatiag of two 
pwrta at Irajt, which muat hr arpmted, tnrxied npoide down eurmif tiam, and replaced 
rerp exacdp upon oew aooibrr. The catting ia gnirrallp rff, cted by mnoe irT Urge 
Uillr* or poto, in which the melted inn ia Crtnepotted frimi thr enpoU where it n 
flued. Hence the foondip ought to be prorided with cranco, hating jiha morable in 
errrp directum. 

•fcirb wh mooMa may be readily introdaccd. aa nqoin to hs 
anlarrlp drprieed of hnmlditp, and wbereaftroiig heat mat bennifurmlp maintained. 

б. Bath bloat and air flinucca, capable of otchiag apoedilp the iiuaatin of eatt-lna 
to w rmploped eneh dap, 

7. A Mowing niachiae 10 nrge thr fnaioo la the fhrnaoea. 

/ ijf. tSt, reprrorata the general plan of a wcltHOounlrd JbaaJrp. 
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«, la • capob AmnMX i< it tapabh of toDlalaiof 9 font of cait-irtNi. 
a*, k a timiUr Atrsaec, hat at tiaaUrr Jlawn»i«i». Ibr brinfiaf <knra 1| teatL 
It a fomaca likt tkc Brat, in nmm tai fnaat cannot. ^ 

9 9 9 9, a TaM (uamirj apomanu, «b«at fkair «o a jani ia depdi. it fnmrJ ef 
aad charcoal pa«<W, vliieh hare alroadjr bcea nted Air caatiaA and arc icadf 
Air bMpiae ap ialo a utatTatani. or to be acooyd out arbea depth It vaated Air iIm 
B ioalda There arc btaida tetcr^ ojliiidrica] niu, fVaai fiac to »ma yarda ia depth, 
plar^ Bear tbt Amtaera. They arc Uaad with brick vntiL aad art otaalljr Ml Atll 
of iBoaldiaf taad. They at* eaiptied ia order la rNtir* larRc araoUa, cara beiag 
bad that their top ia aloaya betev the oridee Brom ahicb the aicllcd Biatal it ta p ped. 

TImw taoaldt. aad Ibt ladlet AiU of melted aietal are IHIed aad tranaporud by 
the ana of one or aior* airo. when their aeifhl iaouidaralai bat if N be e i iat l d na bie. 

they arc taarid abeot by craae*. «hnat rmicBl 
ibaht arc piaeol at e, d, d ia eormpoadeaec, to 
that they taay apim occaatoa traaafer the toad 
from no* to aaotber. Each craae ia compand 
priacipany of aa apripht ahalY. ea ibr aeed at lop 
by a coU^ aad laraiap btltnr opoa a picet la 
a urpi neat of a boriaoolal beaat, ttrelcbed out 
IVom aaariy the top of tha fonarr, eith aa 
fifaUqae •Ut^tmiap dowBoarda. like that of a 
gallowa. The boiianotal bean eappwta a 
tnoiable earTia|(e. to whieb the tackle ie aaa* 
peaded Air nuiiap ifae trripbla. Tkte earrkuia 
la made to glide faackwardt or Airwardi ahaif 
tha tH-am by metai of a limpla rack aad pinioo 
nkeehaaiaai. wboee bmg baadla draoraUe * ilhia 
reaeh of tfaa oorkauu* kaad. 
Bytbaacarrmageiaeiitiia the play of tha three craaea. BiaaMO wtiglu^ Bee toot 
may be tiBiupnrttd and laid dooa oUh the greateet prcdaioa upoa aay poial ohatreer 
la the Hrterior of the three eindea traoed apoo/p. *«. with i^ptdatae.d «. taeeiitrct 
c. d, '. are tha atepa. apoa which the epright ahafta of the three eraort rett aad 
IBTB. I^mh ahaft ia II fcrt hiA .... , . , . 

//, M tha drywg Moea. hari^ lu floor ttpoB a keel with that of the fimadry. 

/‘jT, ki a auppUtDcntary aeore Air tmall articlaa. 
a a are the eekiag otrena. 
a la t^ blowing aochiiM or Iha. 

i, la tha tieam-eogine. Aw dririog the Dm. the looin-edge aCDoet, 

i, and tlw ehatooal milL 

f. are tha boiler aad tha Aimaea of the ettgin*. 

if, workshop for prepariBg the loam and other maleriau of moaldl n g. 

A k the apartment for the patlenu. 

The pig-inia. cooU, ke., are pitced either nadef theda or b the open air, roond the 
abase bmUiaga t wbere ore also a smith's forge, a corpeBtai'i shop, and an apmnnirat 
moaated with eicea for ebippiag aad rough ekwiiiig the castiage by chimda and Ahw. 

8ach a foundry mat ha arwetw opoo a aqimre surlhee of abonl AO yards oo rach side, 
and will ba capable, \)y eaatiag in the afternoon and areauig of tacb day, partly in 
large aod poitly in em.n pweet, of tarttini^ out fTom 700 to MO loaf per onnam, with 
an cstahlahmeal of lUO operatiec*, I ar lulli n g aonw moulding boya, 

Ofiaalnie tkr tfoetfi_1. Each mould iiaght to pnarat the aaact form of tM object. 

It ^ hare «>eh wilidUy that th. melt^ m^uT^y be poortd kt. iu and BU 
It antuely witbout ohoriag in shape ia aoy point. 

1. The air which occnpicB tha tacant spoeoa in it, aa waft aa the earburetted gateu 
geiMinted by tha bMt, must hate a ready eentt for if they are b«i partially eonBaed. 
Ihry ntauid by the hint, aad may etaek. eten blow ap the mookli. or at aoy ran 
hroaoie diaptnrd through tha mctaL makit^ it mieniar and tmaotind. 
y Tbere art three distinct methods of msking the moulds 
t. In grecw mad i 1. In baked sand t *. In loam. 

To aanmente the diSeimt meana employed to anka rtcry enrt of mooH eaeeeds 
Iha llmha preserthtd to ibla work. We aWl meniy Indicwte for each »P»«« “ 
niouhliiig. wkat k cu B um m to all the operaltoaa i and thm dreeribe the fobrtcataat 
of a bw each moulda m appear moef pmpsr to giro gnirral riwwa of thk peealbr art 
AfomUma iu arm atmt —llie naaie gieea n girea In a mixtara of the sand so It 
coairs from ^ aadti bed, with aboot ooe twelfth ha balk of cool rtdaced to powd er, 
and damped m soeh a oioiiarr as to fom a porous caatpoand, eanuble of prwsertng 
thsftinasof ibeohjemlmpmsscd npoo it. 'This saad ought to he nightly argdkcaia^ 
wish particica not raneoBlag a pia'a bead ia aiae. Wfaca thia mixtan kaa oooa aeftcu 
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fiv » noold, ud btn BUai vilh BMii. b casaot b« <ai|ilf> 7 «d aK>ki cxsr]H (or th« 
coanm caMingi. tad it gntcrmlljr awd for •lUaf <•{> tb« bottom of fonb woold*^ 

For moutdiBg any ptceo ia gptrm auid. u «sae( pUtcra of tbc obiact aim b« (me 
pored IS owid or dWtsIt Ibo lattrr beiag preforobU. ao sot UaUo to aartuai. 
tocUinc, or ihrinkafg. 

A eoopio of tnm firamea form a caaa or box. whiob aema ai as aSTelope to tbo 
atoold. 8acb boss cimatitaio as caimtial aad rtry rapmaiire part of ibe Ainibsio 
of a foundry. It is a rtl^aognUr foame. witbou botlooi or lid, aboar toe larncal 
aidaa aca luulad by a aarin of cmaa bora, patalhl to caob otbar, and placad foam fi to 
8 laeboa apart. 

'Fba two balaaa of tlw box carry eara comspoodiaf exactly with osa asotbar) of 
whiob ooa act ia pierotd with bnlaa, but the otter baa poista wbiab aaler tmly lato 
tbaaa bolaa, mad may be made hat in ibam by croaa pina nr wcdaca, ao that ite pair 
baruBua ooa aoUd body. Within ibia frame tterc ia abandamwof room far cuotaiaing 
iba pattern of the piree to be monldad whb Ita encaaing aaod, which heiag nuniucd into 
tbc tranc, h retained by friccian againat the iatctxl fooaa and croai ban of the moutiL 

When a BMubl Is to be formed, a box of aniublc ditnenaiona la taben aauadcr, and 
fsrb half, Nn. 1 and No. 8, ia laid apon the floor of lbs foundry, lireen aand is 
thrown with a aburel into Na I so aa to fill it i when It at xcntly prcaaed la with a 
rammer. Tbe abject of thia operation is to form a plane aatnee upon which m lay hi 
tha pottera with a alight degive af preaaurc, Ttuyiag with iu abape. No. I bring 
coTc^ with sand, Urn (rame Na 1 ia laid upon it, ao aa to form lha box. No. 8 
being now filled earefiillv with the green aand, the box ia inverted, ao at to plaM 
No, 1 nppennoat, which la then detached and lifted idf in a truly vertical poaiiioa i 
carrying with it tha body of land formed at the comimceineot of Um nperatioo, Tba 
pattern Kinaina imbeddM in Ite aand of No. I, which has been exnetly nioolded npon 
a great portion of iia aorfhee. Tbs mooldar oondeniaa tbe aand in the parts nearaat 
to the pattern, be aprinhliag a little water opnn it. and trimraing the iO^ahaped pana 
with ipuUI iron trowela of difforant kinda. lie diaa duals a little well-dri^ finaly* 
lifted aand over all Ibe viaiblc aarfoee of the paticrn. aad of the and aurrooading it i 
thia ia dona to prevent adbeaion when be reptaccM the frame No. I. 

He next deatroya the preparatory amouth bed or area formed ia thia frame, eovera 
the pattern with green aand, replay tbe fhune 1 apun 8 to reprodnot ite box. and 
procewda to fill and lara So, 1, a te bad prwiooaly dona No. fl. Tbe oljcet of thia 
l•peraliaa ia to obtain rerj exactly a concavity hi the Anew No. I. having ite ahape 
or the part of the model hnprcaaed ooaraely npfta the aarfime formed at the begmoing. 
and which waa meant merely to support the pattern and tha tend apriidUed over it, 
till it gm hntedded ia Na 1 . 

Tha two framrt in their but poailioo, along wHh ttelr sand, may te eompoted loabox 
of which No-l ia ttelid.andwteaa in l e rkicti adfaatadcxaetly npon the anclasedpottcrn. 

li' we qpra thia box, aad after taking oat the pattern, daaa ha two halves again, 
then pour in melted metal till it fill ever y vnid apace, ami became aoUd. we ahall 
obvioualy attain the wiahcd-foc cod. aad p^uoa a pleot of east bwo omilar to Ite 
pattern. But many prrcauiiaaa mual uill be taken bafore we can bit thia point Wa 
mnat firat laad Ihrtmgfa tbe m aaa of aaad ia the frame No. I, oee or more coanneli Ibr 
the latrodueticai of me mellad mrtal i and ibmtgh one may anfiee far »>«i« parptwe, 
aj^har mow be made for letting the air earape. The metal ia run in by aeveral 
orifieea at ooec, when Ite pieca baa c<m«Mletablc lurihee, but littla thiekncaa, so tW 
It nay rearb Ite remateat points snSeieolly hoc hnd litjahl. 

Tte parts of the mnold near the pattern must likewise te pierced with anull boiea, 
by means of wlreu traversing the whole body of the mid. in order Id rmder tte mnald 
more porooi. and to fbeilhate tte eecape of the air and tte gnari. Tbra, before lifting 
off tte fraM No. I, are mual tap tte pattern aligbUy, otberwiaa tte aand encloaing n 
would atirk to it m aeveral pointa, and tte operation woold uot aoecMd. Tteae gratia 
Julia ara given bv mraoa of ooa or more piecen of Iran wire wUeb hare beca arrewrd 
veitieaUy tato tbe petiern bcAire finally rammiim the aand Into tte fraiM Na 1. or 
which enter merely into holea in tte paturn. Three pieces are HtSdeally loag m 
pm out through tte aand when tte box ia filledt and ia ia upon Ihdr xppar mda that 
the battioaial blowa of the hammer an glvea i their force being regulated by tte 
weight ate Bugnttude <ff tte |iattcra. Tbm mil ara then removed by drawing them 
■ienight out j after wbioh tte ftmme No. 1 may te lifted off anoothly from Ite pattern, 

Tte ^ara itaelf is taken out. hjr lifting it in all its psru at onae, by meatia of 
amw pina adjoatad at the moraeni. Thie msamavre ia cxeented, for large pieeai. 
almte alwaya by aeveral men, who while they lift the patteni with ouf^hand, «iike 
It with the other with small r*|icnted blowi to detach tte aand entirely, in which it is 
treoerally mm en^gsd than it was in that of the frame Na I. Hot ia iptte of all 
tbeae precauiiotia, Uuxe are alwaya aum a degradationa in one or ether eif tte two parts 
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at the aa«M ( vUcli «re hwnwi'urtHy maured hy tlw wuHcnsa «iUi d4Mip luid, 
vliteh ba ftt m a (rttUa *u)i liM trawl. •» u to rotor* llw tqjarcd form. 

Hitkato U baa born tnnxMad ^ all lb* aaiid rammed iato ibr box I* of lao 
kliBl|bulfn»ai«eo*omy, ibc poo aand iaaacd only to form lb* |ionloii of ib* noolil 
next tbe patlem, u a ttnunm of aboot an inch thick i lb« rot of tb* iurtvuiidin|( tfme* 
lailladwmithcnroJoftbcOotirwblchhaabmiuaHliafenanr aa a l l aga . Tboiatcrior 
layer nMnd tb* pattara la eaUrd in tbia caar. near muU. 

It aaay bappm ibal tbe lauam h loo eoatfUx to b* takakoat wltboot dataairia|| iba 
naonld. by two foam** aloo* i tbm tbm or aaor* an molmiUy aitjualnl to lira iba box. 

\Vb<n tb* mouU, takm aanmlrr iato l«« or mor* Mrta. baa bero properly rrpairrd. 
ita imarior «urfiM* aunt he ilaaUai orer wilb Hood cbatcoal nda^ to a rnj Aim 
powder, and tied op ha a amall lioeo b^ wbicb la abakoo by band. Tb* cbareoal ia 
tbni allM at tb* moment of applieatinn, aad atick* to tba wbol* anrfbea wbicb baa 
bero prrrkatiiy damped a UuW. It la afterward* poUabad with a Hoc trowal. Sutac* 
tune*, in order to aroU tubw too mark c b aro n ol. tb* aarbacaa are Anally dotted orer 
wUb aand, ttry Analy palrmard, from a ban Uk« Iba cbarenaL Tbs two foamra art 
no* rrplaetd with gmt exactnem, m ad * bd tonribar by ibe ear*, with wadded Wi* 
Uij ttoly larcl, or at the ro*|ol*ite alnpe, and loadad with coualderable walfbia. W bm 
Iha aestinn ia larga. lb* charcoal dtutiac, aa well aa that of An* aand. ia aapp na a ad . 
Erery dtlnf k now ntaity for llw introdoctinai of tba loaad matak 

J/eedfiactakaAtafaromaanad..—Tbe mrebaalral part of ihla praecaa k lb* tan* a* 
that of tb* pneading. Itot when tba eaatiaga are laiyt*. and aapaeklly if they ato tall, 
hydroalatic prcaaara of tb* mkled metal apon the ■IdeaaflbemiMildeaaiialbeeoaaicr- 
acted by the facec of eobaaiuii which lh< aand actjolrca by niuming. Wt mual in 
that COM adapt to each of tb*t* fTamca a aoUd aide, pkreed with aomrroa* amall bnlra 
to glr* kttw to tba gaara. Thu doea not form on* body with tba real of tb* frame, 
bat b atumbed cxtemporaneoatly to H by bar* aod wedged bolti. In general no 
omuDd real k mixed with ibk wand. Wbenarwr the moold U Aokbad. It k trsna- 
fori^ to Um drying atore, wher* it may remaia foam iwelrc lo lwrnty>foor bsura at 
moot, till it b* depntod uf all lu humidity. Th« aand k tlwn said to b* baked, «r 
anniwkd- Tb* expcricncrd OMmldcr knows kow to mix tba dHInwat aand* flared at 
bk M that the maaa of lb* moold ■ it coaae* oat of the ator*. may prearrm 

it* form, and be aafficlmtlr ponma Such moulds allow tbe gaae* lo pam tbm^b 
iham mneb more readily those made of prrmi asod; and in general tbs easting* 
they torn not or* laa* roalaalar, and amootber apon the aorfoe*. tieigttimra in a hrg* 
pkeo, the tbm kinds of moolding, that in green snnd, in baked aand. and ia loam, 
nr* eomblnad ta pmdnrc the beat iwaolt. 

Mtmiilimf k W- —Tbk kind of work k execnlad from drawigga of tbe piem to 
bo rnonUad, witboat baiof »t tb* axpons* of mmkiog patterns Ixie mnnld la furmed 
of a pasty mixtnre of day, watsr, aand, and cow's hair, or other ebenp Alaiueoloa* 
matter, kasaded together to whad la calltd tba binm mllL Tb* prapotiioM of lb* 
iofredlenb are (o aoit th« natorv of tbe caatiog. When the pasta nutwira to 

b* mada rery Bghi, borae dung or ebop|^ straw b added to it 

W* shall illastrau tlwmodeof fobrieatiogtaaronKmUa, by a almplo caa a . anc b u that 
of* angar pan. Fif. 870 u Ibe pan. Tbm is kid opoai tna Anor of tbe foondry, an 




annnUr pkatfom af mt-imi, a, 871 1 and apon ilseanltw e. mtatbslowrr extrs* 

mby of a rartical abaft, aa^aat^ ao aa to turn ftwcly upou iladf, while it make* a 
wondsn patiem «878, describe a aaukc* of iwrohstioa identi^ with lb* ialrnaol 
anrAaea t unm d of'lb* boUer intended ta br made. Tbe nutUac * p, of tb* pattern » 
(iubionrdioaaiodaacrUwibtaiirfhcwaflbridgaaf tbaseaacL Upootb* part itd, &,«. 
Jh. *78. of tba Aat eoatHtm ring, tberw maal nnit b* raaatmetid. with brioks kid 
aitbcr Aaa or on tbeir edge, and cky. a kind of door, ATI, fmm two to ftair 

Incboi thick, accotdiog to tb* aii* aod weight of ibw pieea ao b* mooldcd. Tba cs> 
temal maUin *f tb* Irak doiaa oogkl in be ercrywherw two inebe* distant M kut 
fnnn tba tnrfoea laarrihwl by tb* arc *,/ IWftwa bnildiag up tb* dam* to tbe point 
i, conk an tob* pkred ia it* inaad* apam tba Door, which may b* attarwank kindled 
for drying the nrabl. Tba tap k tbn formwl, kariog at a, nxuid the aprigbt ibafo 
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of rerolittioii, onlj a nsall o<ui«t. Tbk* apertsn*, aa abo •«>«>* Mhrn left andcr 
lii* vf the iroa riog, saabb ilia inoukkrr lo light tha Sr« wWa h beemiM!* oaert. 
MUf. Mai l» mduab ll to aa M nake it last loog rao^gb vllbnat nenUng mofr Ihrt, 
till ibr nnald be qaiie Baiibad and dry. Tha coaibuatioo iboold ba alwaja aitnaiely 
ataiv. 

Oarr tha brirk dotM a paaty laTer of loam iaap]>nMl, aad roondad wUk the namU 
f, t,/\ ibii aoribec la than ooaled with a mneb aoivotbrr loam, bp mcaiw of tbr cooeaTt 
odgT of tha aama nioiiM. Dpoo the latter lurlkcr, the iaaida of the angar pan ii eaati 
the Uae e p hating tfaeed, ia Ua revolaiioo, a ledge, m. The lire la bow kiadM, and 
aa the aorlbee of tba Bumld beraowa try. It la painted oerr bp a braah with a aaiaiitrc 
of water, cbaicoal powder, and a littla clap, in order to preemt adheatoa betweaa the 
aaribec almadp dried and the cnati of dap about lo be applied to it. The board ary' 
la now mane^ and replaced bp another, yfiff.fil- *74, whoae edge dcacrnbei 
the nofer aorlbee of tba pea Oerr the larfbee *,/, a laper of loaai ii applied, which 
ia turned and poliahed lo aa to produce tba aorlbee of rerolatioii e'/', aa waa done Ibr 
the aarfaee a/t oolp la the latter eaaa, tha line c'p' of the board doa not fom a new 
ahoulder. but mha lightlp ngainat at. 

The laper of loam iocfuiM batween the two inrlbcee a f, la an exact rrpteara- 
lotioo of the wgar pan. When Ihia lap er in well dried bp Uui heal of tha interior Urn, 
it moat ha painted iika the fonairr. The opnght ahaft ia now reiaorrd, leatiag the 
email rent hole through which it paa ft d to proaole the rooiplele eooitmntioa of tba coal 
Thera mnat be now Uid ho rU on t allp apen the aari of the platfurai d d^yly. *71, aoo- 

•73 *74 *73 



iher annnlar platform fa, like the former, bat a little larger, and wiihooi anp eroH-bar, 
7 ha relatira poeition of theia two platformt ia abuwn ia Jky. 875. Upon the enrlbea 
^ f >P9- •*■*. • new laper of loom u laid, two inohee tbieiC of which tba aarlnM b 
■mnothed bp band. Then upon the platform f^fif. •7#,ahrjek tanlt iacnnatmcled. 
wbcaa iaoer aorloee la applM lo tba Inper of locjii. TTaia cantrartn a atmng adhereoca 
with tha brieka which abawb a port of iia muialnre. while the coat of point apn-ad oerr 
the aarbre a'/’, prerenta it IVata atkkiog to the preceding hpeta of loaai. The brick 
dome ought to be bnilt aolidlp. 

The whole aiaaa ia now lo ha tborooghlp dried bp tha oamtinaanew of the fra. the 
drauxbi of which ia aapported hp a aanall eeni loft ia the apper part of the aew dome] 
and whan all ia nmperlp drp, tha two iroa nlotfonoa ote adjoated to each other bp pin 
tminia, and p f ia bfted oft, taking rare to kerp it in a bodxootal pnmtion. Upon thia 
plaiiaimarwreaanrad tbalail brick domr. and tbr taper of kmni which had bceo applied 
neat to it I the latter of which rrprrarnU axoctlp bp Ita inaide the mould of the loiifiteo 
r'y’. mot k. of the ootaideof the pen. The enut ooetained between c/and a'r U 
bmken awM. an nperatioo caadp done withool injnrp to the aorfaet e/ which repre- 
acala axactlp tba inoer mirdtec of the pan ; or oolp to tba ahonldcr m, co rre apo nding lo 
tha edge of retaeL The top aperture thrungh which the npright ahaft tat<aed mnat 
hr BOW rioard i cmlp tbr ona ia kept opeo in the portion of the moold lifted off opoa 
pqi been^ thraugh tbia opening the melted metal ia to ba ponnd in the proccas of 
*^**^"fr The two platfurma beiiig replaced ahore each oiber rerp rxacllp, bp meana 
^ J" P« po»»te, the aaoald u complctelp foimed. and readp lor the rreeptioo 

Whrn the object to be monlded preaenli more complicated Ibnai than the ooe now 
f w the aakr of iUoatratioo, it la olwapi bp analngoua procraaea that the workman 

t^oatracte hia bauai aaonlda, hut hia tagacitp mnat hit npon iiiodet of rxeenting aunp 
Ibiaga «l^h at ant aighi appear to he aearralp poanible. Thua, when the forma of tba 
lolenor aod rxtenor do om permit tha mnoid to be aepntated in two piecec, it ia diridad 
into aarer^ which an nicalp fitted with odjoating pitta. More thno two cactHrma 
nnga or pUtfonaa are aooactiaiaa orceoaorp. When oaala or angalar aurftAc moat ba 
ia^cead of iImwi of rvvolation, ao nprii^t tluft ia aiod, but wooden or eaa(*irtNi 
jiudw oa porpoar. aloof wbkb tbe piatfrni eotHmi board u did aoeordinf lo tba 
drawing ^ the ptcoe. Iroa wiraa sad elawa are often intaripmad Uaraogk the brink 
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- .n rjitintna. TTm tor*, kmirl. w iBB*r moold Of » hoOow k 

tia’b. »«rT •‘I'l't, .loct U ewntH bf atrd i« Ih* 

• ha Kart i-K-tiaa OOt of t]u IVtOtt tO»»rtU » •. I* 0*0* ^ IMUB, 

t»&« or • traiic.l«l fcoUo» eoo« of j 

„tlT rtopod for rrrry d'«r*««l eor*. Th* -rtkc* W |»rforBlrf *hhl^ 

hat/.K dln^. It i»Biwwii»lbjo««i«ofiroocn)ioh«ri,iH)OB»a iniomxta. 



^ with W/itall »r pTr«it»y th. l-n a-r. for 

M .I. mpumt «wihT dSh. •4Jo««K* « tb* ‘ ’*“*• ■“ 

iKlioo of .ho *ujr with uk 

to tho bokt ia U» tuthtr, far .h» mt to eKopc throagli m eootinf. ^ i •, 

*” %??.« 7 |!o b fauU «.d h« h«o po. into ^‘"VlTrioota :«hVbr^ 
taini OIU. ihen tbf imall oponino wbicli it War** »• '“• ??*“».*• ■ P".?*” 

Tbl» li dooo by rappimJap the «*• 

it BOO mdy » bt iotroduewd into the boUow o f the p kw. ^ .t-ulah-lr 

^ii moi^ executed in b«hed Buid «"*•*“ ?^*'**P^‘*'* 
tiX. «o topr-enud, to. ^ U-tbW b^ir. « r t. Tb. two «-i..r 

H»rt« ft, pmeol «*cb the loagiiadliitl ^ 

Bwriy cyliadriod portioB of the outer earfhee of the 
CM rriorti ID that when they «» brm|ht to^b^ 
the eyiindrr b Ibmed) r e coouiiu » tt» ei*ity tto 
hind of bemiephere which ftmot the bottom of the 
retort. Heoer. by addiBS thb pert of the moeld to 
the end of the two othrie, the rei«Uia|f eppmrMjii pr^ 
lentt. In ite ioterfor, the exact moold of the ooteito of 
the retort i an empty eyliodrical oortion 11, whom 
axil ■« the eame aa that of the oylinder e e, and whoae 
eiirfeee. if protonged. would be etrery wbrtr dlel^ 
from the eurtbee e e, by aqomtily eqaalto^ "*“7“ 
tK&ckMM of thtf reioit. Tn® diwotttf of ikt 
11 it preciwty e«|oal to that of the corr, ■ 

•riehtiy eooieal. la order that U may eater eadly ^ 

Ibm apertare »I, and clone U eery esaeUy when h b 
Introdueed to the collet or Beck. 

The three pane of the moold and the core hdof preimred. the two p«ce« »• f. t"~ 
tni be united, and lupportrd ta an upright poeiHoa i then tU core mnit hr let 
iBio the opening tt,Jig •:». Wbm the plate or diec e e of the core b mpi^d o^ 
the mooli, we muet tee that the end of the core b ererywhere equelty di^nt fi^ 
the edge of the extenial earfiK* ■ a. and that U doee not go ‘oo to beyond the line 
ShLKiId there be aa inaceaiaey, we muit correct U by iWadcr inm eCpe placed nad 


»:8 


c;« 
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<1m> rdscaftbt liic tboi bjranmi gfa eaM inM eron, and«err*boln at.wa ts 
tba can naaaovably. The «bala apparaioa ii iom aet du«a apoo r a, aad vt (a with 
acrrw bolii ih» pluc aar0u;e y f apoa r r i thro introdaca lha aaeltad aattal bjr aa 
Bpnttra t, ahJch ha* been left at the upper pan of the Broald. 

Wbe^ taftrad of the ciaiapl* now laUatMl. ih* com o( the piece ta ha caM maat ga 
brjond the moald of the exMtnal aarlhee. aa k tha ca*e with a pipe open at each ei^ 
the thiag I* more tiiaple, becana* w* nwj eaatl/ adjaat and fix the non bp ila twa 
•ad*. 

la caatiag a retarl, the aictal k pnared lata lha moald act ataight. It i* importaal 
tu mautlaia thia laiaikua la tha two laM exaaiplaa of eaatlapi for ^ the foreign matten 
which map •wd the aietat daring ha How, aa the •and. tha ^amml, gaaet. acona, belag 
l«*a deoaa than it, riae oooitantJp to the aurlhaak Tha hpdroaiatae preiaan prodarod 
bp a high gala, or filUajr ia apenara, coolribulaa mach to aoenre tha aouahwaa and 
aulidilp at the easting. This |^a pieee bviog auperfluoao. k knoehad <dl slmo** ia>* 
mnlialdp aAer. or eran before lha caating oouU. Verg hug. aad tomewhat akadar 
piece*, are nsnallp can at in onH* tot up obbqaelp to the boriaon. Aa tha nwtal ahrinh* 
la eonitng. the bkhiM thoald aiwapa be aamewhat larger than th* obieet inlandrd ta 
be eaal. Tha iraa foauder rechona la gcoeral apoa a linear ahriakaga of a aiaetp- 
sixth pan t that k onoKighih of aa iaca per foot. 

UMutg vf Ue aut-inm. —Tha aiatal k atuallp melted la a rnpola fonmee. of which 
the liiiaeniioni ant eerp eariwuL Ftf. Mi) npreaenta ia plan, laeitoa, aad ateration. 



A 



ooa of theee famaera of the largest slae; bclog capable of foanding S ton* of ea*t~irna 
at a tirae. It k ki m ll ed bp laptag a Jew china of wood opoo imbottom. leoTlng iho 
urioca c open, and it b ihnt filled op to ibe throat with eok*. Tha fire i* lit at r, and 
In a ^naner or half an honr. when tbs bodp of ibel k enflcieBtlp kindird. tha tnpfro 
actum. The fiaaia iaanei then bp tha month aa well oa the orifica r, 
which ha* baea left open on pnrpotc to conaolidala it bp tha beat. Witbont this pro* 
cmatio n.lha aidei, wbieh ore mad* ap in argillaenM* aaad after each dap'* work, wodtd 
not present the nrrrmarp tesiataaec. A ijiiarter of an honr afterwanla. ibnoirifieh c b 
cloBcd with a lamp of laoik dap, aad •oainiinc*, when the fhmnce k to ctmlaia h 
great bodr of mallNl metal, lha dap k •apponed hp mean* of a laiaU plala ct east* 
iroo txsa ogaia*! tha foraaea, Befiwe lha blowiBg amehine k *tt agoing, tha open- 
laga g g g bod baan kept (huL Thoaa of ikem wanted for tha tapira are opened in 

c I 
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t n. «1TU.U<< l« pUciag moc il— t»o tuy^ 
ij— ^ tW. TK^tr diftinrtrr ftt th* nowl# Tinw fVn* 3 to ft iBCMt* * "fj 

?rbto. wbr^Sirc^. tiA. L .h* fanw*. alumt. eharg*. rf 

»iut tM thrown liL Tli» mrttl hrfin* U> w*!* »• »h««‘ « 

•inMina lad _-^— 1 — ehnraiw »r« ihnn nude rrtrj 10 mmtrtrt oarijr ( rneh *h»rjo 

Thn m.wmt of the clarga wwiof eonrw w^ th« 

H-td r«|iiirnl for tbo op*r«i«i. pi#, 

mmrw w«rtlnit «l iw** I* <» •• poondA Tho .uw. *( tb. bhiwm# bn nt.k. ft»« 

S^TS. oJT^Ln. p« »»»!•. t^o enp^ ''S^l'^.iSi.Vtii^t”!Tt^ 

■loaBHl. in the pUn. m»? .nwlr mrh * J Ion. rf mtiid in 3| boor, t that 1. 11 
p,r tour. Thin rwit 1. ihm or foor umr. Rrcnlcr tbui wh.t •“ 

El .ImUar copobn, whrn tb. Nnrt wan thrown in from unaU notib* with ejUnile 

Ba Iti will coMtt»* »l«Mt 3W tom of eok* Ui mcliJoit 1**0 *«*• ^ 

5t.,#V."o^“|3#rordifcm^ ,«.li.i«.a»d SOO to»of h^« 

plMt% he. Thoa U apprar. that 49 pound, of «*. art cownawd ftic mtltln# *t«7 

‘ #^«ErtL enk. U c«>.on»d wbm tb. biioo i. poArd 
a #Trtt bod,of tarltrf mrtal tor eaMjng h«iry mtjcirt • ^hl^^kr^ 

Malkin# m«iy ■nail ca«ing^ tb. !«*«- rf fwi^. 

fft.m tiin. to time . otb.rwl. 1 % tb. o«taf wuoid rtomln ‘ 

uid prohnh), h««n. loo gold to afford .hjwp tn.t»«i»na«. tn b. 
h^rt.i« haiiwn. tkm in tb. 

COM wintainlng w»rtBi proportion, of diffrrmt kind, of iron | in which («;»»•« 

„ InbrmUtAt with ti.T^« « *, tl 

U ii.trrpo.rf. Thonjh lh«. bo thn. a littl. wmu. of fwl. 

improrrfa^pnuinn of iko main#, to tb«r uwctlc "hjf^ Tk to^din##. imn^ 
bc^ U abom 3 o'clock, K».nndgomaotm«or«o clock. On. fooadrr arfrf b, 
tour hbonirn tor ehnrgi.g. Ike., can man.#, two funtac^ 

Tb. foilowin# la the work of a w.Il-managrf toon^ in Why. 
too Ibi. of coke an rcqniait. to melt, or brio# do^ (in **'• 

I ton of auu irno. after tt.. enpoU ha. been hrooght to it. proper hrm, by 
bii.iii.B in it oft hndteu of coke, w«righ.n#. by ay tn^ 4<) P®"""** 

Tbcrhlcf talent of lb. foubdrr conusu in dUoor.nn# in. iw^ * 

tnm and » c.«np.«iidiiig thrm ai to prrfncc ih. dnirrf l«>P^ .VirfiT^tohSi 
On. pi«., for rxunpk. nay b. rwpurrf to bar. gr«m ur.i^ gi^ 

hrary wrighu or ■mini | anotbrr miat y»Id mdily to Ih. chl^ " ormi. 

thini amt rvuM tuddoi altmiaiioo. of temperatuni and a fourth nia*t b. ftrUJ 

nr.ng in of the meltrf natal ii managed in two wayfc 
mould, ran be buried in tbe ground it 7 or 8 yard. d^no. toom 
mrul may b. run ia gulttn, tormrf in the mod of the ffoor, ramaiorf by plaim «r 
■Often. day ping ia pimerf with an iron rod, when all 1. . . 

When from tbe «aaller tine, or gmar dutaae. of tb. ^nld., the ^ 

cannot b. ron along the tiooc from the fimia*. 
lined with a coat of ham. Thmir an .lUar earned by ib. kand. of 
or inmportrf by the crmio. Between the .ucoe^n earning the dlahaijr b^ 
tbe tornaee if cloarf wHb a lump of cUy, applied by mean, of a nick, hanng a tmM 

dia of Iron fixrf at iU end. . 

. After tb. metal in wmewbat eoolnl, tbe mould, .n tiikni .wnder, arf the e»^ 
mer. iipoo tbe edge, of tbe raiibg. we hi^m with a hnn.^. Tber^ 
ward, more eanrfnlly trimmed or <%ipprf by a ehiael when ijmta eold. 
weight in fi niidiog U about 6t per cent upon the pig Inn employrf Earn ran^ 

nlwaya rn,oirntb. mrlring ofconaidcnibly mor. tban iu own wngh^ h^ T 

exerm the gite., toW warn., &c t tb. whole of which being 

Uuu I r*t. of eoL i. eonnimed tor rrerjr 3 cwt of iron pot bto 

tor .rrry 138 cwt. of erwU metal tbm wOi he 100 ewt of caeting^ 31 of n 

snd ft of wisie. • - « «Iftt 

ji. ftiio. Oniofti fkrmff* w|tilrm «Ihtle ftirtlwr dewinpUmi. It » * 

wiibjLand IJH^fclgh. ■«, mlldbodyofma«Miry,i.abaalatoibetoni.oo. 
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i i, acttfoo*! platform of eatl iroa. «iili a kdgr ia ariiich tlia pUtea a a a a an 
aogurf. 

a a. tight pUin af ra*t Inai, 1 iacb Ihieli. ahaolatclf •uoUar { eoljr ooe of ibtm k 
Dotchrd at iti lower part ia c, to allow the melted nwial to ma oat, and two of the 
otbefi bare lix apertnrta, f/f. See. to adatil the lDtr^lTe. 

e, oeiOee fur letting the taetal flow oot. A hind of eaat iron gtttler, r, lined with 
kia^ k fitted to the orifice. 

d, hoopt ofhaainiered irac, 4| Inchca broad I oaehalfof an inch thick for the bottom 
onm; aad a quarter of an in^ Ifar the upper oora. The mtcrawdiate boopa dccrcaae 
in thickncna from bdow apwarda between them limita. 
a, oaat iron gutter or ■pant, lined with loam, for nmning off the metal. 

//. cjliadncal pkee of oael troo, for increaaing the height and draoght of the 
furnace. 


a, aale openiog* for re* 
celling the tur^rei, of which 
there are aia npoo each aide 
of the famacc. Each of them 
map be abot at nlenaure. bp 
meaiie of a amall eaat iron 
plaie, A, made to aiide bon- 
tnntallf ia groorea (link in 
tha main pktr. pleteed whh 
the hokappL 

i A inl^ar lining of the 
(iirface, made of aai^ (ome. 
what argillacaaac, la the fbl- 
lowiagwap. After hariiig laid 
at the botlam of ihe ftimaee a 
bed of (and a few iarbr* thick, 
alightif (Inpcd towanb the 
orifice of dieehargr, there k 
art npright, in the axk of the 
copok, a wooden epiinder of 
ita wbok height, aad of a 
diameter a htlW Irm than that 
of the vacant 10000 beiongbg 
to the top of the famacc. 
Sand k to be then rammed ia 
to ae to fill the whole of the 
fltraaer; aftce which the 
wooden rt I lader k w hbdrawn, 
and the fining of the land k 
color ahartd awap, till it baa 
tecclead the proper form. 

Thk Uaiag liuti geoeiaUp 
fi or • wreka, wbca then an 
aia taeltiaga wrekip. 

I i, cam Iran cirroiar plate, 
through which the mooih of 
Ihe furnace paaaet fbr pro* 
lectiag the liaing in A dur- 
iag the intradnotioa of the 
cbaigea. 

a a, level of the flooe of 
the fcandrp. The portiaQ of 
it below the running 001 oei- « 
fine conaku of mad, to thu 
it map he readUp aank when 
h k wkhed to receive the 
melted metal la ludka oe pota 
of large dhacuioaa. 


P'P* •" principal poista. hv three 
dittnbottoB. A rvgkler, coaualiag of a cbm ima pW^^'Sg o^ 
fneuoo bafraiM,acrvc( to Intercept the bkat at anp moment, oben it k not dmiraMe 
to (top the mo^g power. A large main pipe of tine or ahaet itmi ia fitted la the 
of the eleeU vdre. U k wpmn at^ brimmng. or m^TnJLmkd m SI 
aagleai but at a Uttk damaca it bccomea epUadrical, and eoniaett the hkitiothe 

1-3 " 
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point., n.-.. «rf. of th. br«..h« 

nil Jit- *1^ it pr««iu ■ circuUr of •) iTiliUS 

apricht'^pn 4w ih. oaa n*4 of «> .ftoa-toh. of W AhtoaJT^ 

tciMriT. .ad «b* alWr rad iwrtoot a uy*f. of »Toii^ ^ ^ throaK" 
Wrcotloo^if > ihift.n* boM or coDw of l«th.r t !!!..„ 

b<Kk l»«»nil»«Bdlk* WJ?™. Thr portion rreoMfb.rwjrf.w^.^t'^l'^ 

apoo Ik. pip. 4. ta ordfT *o bring th. noari. of ilS A 

pSrt of t^ f«na«. Tk. portion r ^ _ j??' 

of 4 botMi i. adrtpirt. to dnr. th» to. ftjr »PPjr»f laW 

foandrr. hn., oWnred tlnUtherfU. of li raw 
a.. .1-o.phoT.. .. H — wbon into ?$• 

ahb Iko .woo impaiA.. poaw. bemg eoli«d.raWy JV*" 

Tkirr ImMioa ihat lhi» eiixanirtaBC. nriMO from lh« btirt being t wbi ^ *° 

diaaghl of to fanun*. Md that lb. to then MppliH a grnlrt-lOMirty 

*^Tto foUowing eaperimonlal r«»rohe. thow to (allaey of 

.iplS:i:iiT:///.‘;L.d.«f gua. i-wao^ «f •» h^h i. 

H^l into to Wjrdre. eomaining *Mer ta to portion, 

WKnarnr. ft* B»a«Briog to pra-ur. of to air *.. iB«rlrd rt *. lbe«^ W m 
eentrt of to do«I«. tb. .!» of thto <IS 

MHiUa dMTM to ootlrt of to air. U tn* ^d tol -ban " — 

duebarxd into to open air, to nproditara by a noaai. of a cooalant diamrt^ ~ 
to ,h,l^hcT of to rtvoutinn. rf lbe«^ It ^ 
tbat ahm to aoeed of to rania wia roortant, to rap^Hor. »7 o^ or t»ti 
« inSMTto iotal area of tb— noiaba. iT- ft>Ho*inf ft*»nl- gl« ^ 
toiiiS^flS^fanuabod by to Ibn, when to nomber of taraa and tbo an* of iba 
noaalea an knova. 


Votanu) • 


Volama • 


«3«H»n 

|«(m.IMa 

0A«'6'7 S n 


(I) 


(*) 


1 . 000,000 

The Toloaia ia airtwnred at **« Fahr. under a prwanre of «•* iwtoo hnro*. 

S — ia to tncat an* of to oriUeea of to loyirro ia a^aan ioebea. 
o — th. nomber of rtma of to ranea In a minute. .it i.,~. 

After meanriag to .peed of to t»m* Wowing liM to 
dnee to noaale of di«;h.r<* Into lb. onflee of to «• 

tpeed immediately angmenta in a nouWa de^ »e 
■npm that to ftio ftuaiabi* more air m to aoeond “'V 

UnliMbetloo will ahow that U 1. not .m In ^ to air wbiob ^ 

Mate fnm to t.ydr. rtwoonter. inatjuiUy in to (bramm a Z 

which capoDd. L and nontribolca. along with to wilid matt^ wrth to 

fnmaee to Hied, to diminiah to IbeUity of to diwrharga. »°d ^ 

retard to e«u* br the noaalea. Th. oxTiten gaa eooamnnd to repiacnl by a ima 

^Xn.ofe«bo.le'«rid«a.rt,imlly..p«»Ib»,byhem. 

that lem air ftowi ftwa to mnule. iats the furnace than into to open umoapiwrm 
The iaen*.. ia to rtdocityof to rtnma ukea pUce 
when after baring mad* to noaalea Wow into to Wnma^re, w. 
onaiie. other, of a amailer dlawrter. intlead of direet^ to lar^ ^ 
nice. Hence we otay conaair. tot to piwlnnty of to ebaa^ Itonaoe 
to blaat lib. to oontraetlon of to ooaale* When to nu^g p^. r to 
and to reloelty of to ranea remaioa to •amt. to qaanuiy of onr dwebarged mnW 

al»> be to aame ia to two entea. .... _.j. 

Two tnyirea. one » inchoo in diameter, to other 4). and 
tctmrd a tial area of .134 •quare toebea, disebargod air uda ono of tbe <brao^ • 

2r::!.:rJLTn.rft.rL:3 .54 mn* W to -uant. two aoe We. brtng b ^X 

withdrawn from to ftinmce. and tamed ^d to to ty air. w^a 
board eooe af 3| Inebei diamoter wa. «heli^ t* 

to arm of efflai waa iwdacod to »'3 o,n« incUa^ to rdonty of. «>»r’*?!-”!.^ The 
exactly to anam. The iareia. openuioo h*;** > ?**** *• Titbef 

two origiael aotalrf bariag hors amartly mplaced la ^ 

or not to morlag power had changed ia to iaierrat of tho expenamnt, inby , 

BO DeranUWo alutatiaa of apeed. From to aMaoatet taken to oonnl to 
J^^Twid not exceed 3 rmWmlooa per mlonle. wkleb io almfetor namiportaa 
ItpOQ tbc otuobff 4Si« 
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II feilowt. thmfctr, dikt «1 mii th« rum of Uh Cm bart Um rdocitj at 6M tanu 
per uiautc, ihe rtpenditor* ky two Boule*. whoMi W«l um M 35^ Murr bclm, 
boib bkuriag iato a fanuec, ia Co Um aapaneJitara wbleb Cabo pUea, wh«a tbc uM 
Douka hioo iato dw air, a# H i ia to 3 i tbu U, a little nuuv than 4 Sftba 

U tbia br. la ia profaaMe. a (riKTal mk for arcaa aad aprrda eOBaiiirraUr dlflVrmt 
from tba abort, to flod tba aaamitr at air bluva into taa or uor* (bmarra by ibt foa, 
«a akoold ibe tulniBa by oot of tba aboro fomola (I) or (SX and taka 

a-dftba of tba rrault, aa tb« traa qnaiitity. 

Tba las a c; rrpraicsiad (jfy. MIX* of tba beat naantrie form, aa oaaainetid br 
Mraara. Otailbnm aod Krkaaoa. u ia tba circalar oriilca rooiid tba axb by wbicb 
the air ■ aduiMadt aad cc * it tba aacantria cbaaiwl tbruugb ahicb Clw air ia 
waArd towardt tbr laaia diaebarg* pi|ia B. 8<»r VaariLaTio*. 

fountain, a alraani at water riaiog up tbroagb tba aoperficUl atrata of tba 
aanh. Naa AaniUa W»jxa. 

rOXINO, ia a tana tmployad 1^ brewari to ehanctrriia tba aoormg of bra-, ia 
tba proceaa of ica fc n o r alaiion or npciupg. 

FRACTIONAL DIRTILLATIDN. Sea Nanrnia (BoauaaX 

FRACTUKE of miacrala. The-fraetore of miecrala baa baeo groaped iradar tba 
fidloviag baada. tbtra briag rrrr fav rariatioaa ftixa than ; — 

1. eWbaida/i foow (ooaha, bba a akdl, atbra a mineral braaba «itb corred eoa" 
eavitieai aaampie, flint. 

2. Kna I arbra tba aariaaa at ftactara ia mogh, vltb onmeraua tatail ckruiaaa 
and dapnaaiotUL 

3. SpluUvft wbra the broken aorfbee rablbita protruding poiala. 

4. tiarUft wban tba akruiona arc tharp or Jagged, aa inaa. 

FR AbllC a wnuM Ima. Sea Oac DaaMiao. 

FRANK FORT BLACK i la a blaeb oaad in rooper-plala prioting. It k laid to he 
a coareoni obtained Aom grape aad rlaa leea. pracn krmila. and beme abariaga. It it, 
doabcAal, whether the flnetc black ia not a toot prodneed trnni the comNaatioa «f aoraa 
of theta bodka. The prrparatioai ia, bowarer, nude moeh of a mjairry. 

FRANKINCENSE. IIm qwataiMoaa axudattoBa at tba Aktca txaUa, tba .Vorwiay 
tpractjir. 

FRANKLINITE. A aomrwhat remarkable miomU which ia fuond at Ilamburg. 
N. J., with red oxhia of xiiM: xad gxmrt ia graouiar linmtuna. lex oumpuauioa bM 
been detemiiaad to be — 



1. S. 

*. 

OxMa of inn 

• M-0 . U-A8 

- 66-IS 

Oxide of manganeaa 

• UD • 18-17 

. Mil 

Oxide of lioo 

- 17-0 * laeii 

- ii-;7 


Frenbiinita waa at flrat ratploynl for the prodnetioa of xioc t b«l for tbxt pnrpeaa 
if did not aoawer coramercially. It k, bowerrr. now rmpbiyrd ia cawbinatMa wbh 
iron, aa It ia aud. with nmeb adrantage. bLO**' Farriogiua of New Jerary tbua 
iprahadfili—‘■Many cxparimeola bare bean nwatla aadar my aiiparialradaitea apoo the 
am of Frenbiinita, and I bare alao wilnenaad aarerel olben of aa ialareuing aba* 
, nctar Bade by other portica in mixing Freakliaitr with tag iroo ia the pwldliug 
fnraaor. aad a^a mixtnre at ftnnkimila pig with cabrr iroaa in tbalr coarmum to 
wroogbl iron. Tba retail ia all aaaea baa bm a great imprornneui in tbr qaalby of 
iron aa mannlketnnd. Tba moat marked aad. aa 1 coaaidar, tba taoat raiiuibla re- 
anlt k obtained by aaiag from 10 to 13 per cant at tba wtighi at pig iion lo be 
paddled with pairrrifcd Freakitaiia ore m tba fornaea at aaab beat. Iron of tba 
moat inforior goality whrn Ihna traatad, b cnorerted into ao article of No. I grade. 
The rolatUe aatare of aloe at a high Icmperatore, enmbiaiag with tba aniphar. pbua- 
pbnrtu. aid otbar rolatiU oonatitaanu of tba ooai, or that laay be la tba in a, 
bring earrkd off nMchanieally, I aocaUer k one of the ranaw of tba iniprorrmcat i 
the mangaaree alao of tbc ore ooabiDrB with aillea at a high trtapenuore, aad pig 
irao that coaiaiaa klica k tbaa freed Ama it. The great adrauCaga to be obtained by 
naing the palnmoad ore la tba poddUag foraaca k. that a high grada at haa oug. ba 
wade t and wbere reheating baa bean biibnrto deemed indkaeanabk, ooc haatia^k 
Anind toSciant for toeb oaea aa wire bOJata, naca, boita, boneaboa iroo, and aaila A 
partiealar aelection of fbel k not reqatred. eoka and ebanool can be dupenaod wah, 
and bhomiiioiu or antbneite eoal iiai^* 

FREESTONE. A term aaed to denote any a to ne wbiah k capabia of batng worked 
Araiyia arery direction, aad. wbicb baa no irndoncy lo break in one djtartina more 
than anotker. In tbc eo nn tiaa of Wkbiow and liubliti, and alao la Cornwall, tba 
term k applied to granita nliieb worka Avely.—II. W. B. 

raEEZISG. (fkayeforiai, Fr.| Cf/ktermy, Germ.) The ikrea gram] forma, 
lolid. liquid, and gaaaona, aadcr ooc or othor of wbicb ^ kmda at matter cxki. are 
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Mrrribic to tha taBaeoee of hot, ■nBHyhift, Miariag, or mbBufaif tte Mtnedoo of 
robcokia. Kforty trrrj loUl »«y be lioeefied. wid eeerjr t^aid mey be eaponMd. 
by 0 certela iafnraa of beet, obetber tbie be npnM ec ■ atoiio$ povcr. or n 
rloMie nmeo. Tbe eramee of ibk propoeitioa h e<n^l7 I <«■ "““J tiO 
Ulrij eijled penBeemi, oiej be Itqerded, oey. r*ea wUdiBed, by dualnelioi of ibeir 
lenpcrBtere, cilbfr elocic, or oidrd by »teaeicol Becbaaiest oorwUiM o t b ^ »o briag 
tbrir oonlclce witbin tbc lybefe of eareKetirr euraetuia. Wbre e oolid ie tn»»> 
formedTnto ■ liqoM, aod o Ikiaid iato • ns or vapear, a iiaaatiiy ■«« or lese «• 
■idcrabte of beat is sbaorbed. or boeoBsa lateat, to asa tbe term of IH. lUack. W beo 
tbe opposite traiafoniiaiioo tabes ptacc. |bs boat abwrbed ia agaia cniucd, or abal 
vas btmt becomes amsibic. See HasT for tbe man reccot bypolbsaea. 

Tb* pmdonioB of eoM ia a carioea aad iawtatua( braocb <d pbyiital iai{airy. A 
law getmtal taos aiay be disdsctly aaaied. 

Ifa solid body taddaaJy li^acdea. wilboot tbeappiieBtioaafeateraalbcaUkabstTacU 
from tba sarnmnding bodies tba brat o sessa ar y tar ita liqa albrt io o . 

^Ilire a tall ia diasolred bi water cold ia prodocsd. 

If a liqaid eaponaca, the eapoor is prodaesd at tba expeaae of tbe beat of some 
aeipbbuoriag body. , ,, i. 

When spiriu of wlar, or otber, ia tbrown oo tbe body, a arnaatioa of eoldaesa ia 
proioeed tram tbe Uqaida eapariaiog by robbiii(^ the body of beat. _ 

By pUciag water io a poroos Tcsael, aiwl capoeng it to ibe sm^ It beeosasa eery aoM. 
Tbs solar bsat-raya occaaioB a rapid eraporatioti of tbe water which baa Btierrd throagb 
tbe pores of tbe eeaael, ami soau beat is labea by tbs pr oe um from tba Bud Mi tba 
interior. 

If air is allowed auddcnly to expand. It tabaa beat froan tbe aarroandiaf bodut, or 
pftwlit cf n ooMc 

The most fiuailiar awtbod of prodachig istrote mid la by meant of fraeting adatarrs. 
A great uomber of those weia laecnted by bir. Walker | tbc principal reaalla are coo* 
laintd la tba Mlowiag tables: — 

L —Table, ooneiatliig of KrigorUk Mixtnres, haring the Bower of geoera tl a g or 
eraatiog cold witboat tbe aid of ice, anOcieat br aU oaafal and pfaUoanpblcal purposca, 
in any part of tba world at any arnaao. 


Ftrfwifk itirtartM mtkmt let. 


MEXTEUSr 

TfcirwiMrtir flBJu. 

DfV nM 

Nitrate of atninooia 
Water 


1 part 

1 

From + SO® to s- 4® 

46^ 

Mnriatc of amoKioia 
Nitrate of potaab 
Water 


fi parts 
i 

1C 

From 4- 50® to 4- llf> 

40 

MarUle of ammonia 

Kitralc of potash 
Solpbata of aoda 
Water 


5 parts 
s 

8 

le 

From ■¥ SO" to ♦ 4* 

46 

Sulphate of audn 
l>ilated nitric aeld 


3 pant 

s 

From 4^ SOPto — 3® 

S3 

Nitrate of amnrnta 

Carbonataaf aoda 
Water 


1 pan 

1 

1 

From 4- 30® to - r® 

37 

Pbotpbate of aoda 

Dilate aitria acid 


9 paita 

4 

Frooi ♦ M^lo — 13® 

Cl 

Bglpbale of aoda 
tttdrneblario acid 


8 patla 

3 

From 4- SOP to OP 

SO 

BMphate of aodn 


5 parta 

From 4’ SO® to O' 3® 

47 

Oilala lalidiiaie add 


4 

Iplpiala of aoda 

Hnriateof ammoaim 
Nitmta of potash 
Ditula aitSc add 


C parta 

4 

1 

4 

From 4 SO® to —10® 

SO 

BoJpbata of aoda 

Nitrala of amaMwla 
Dilate akrie add 


4 parta 

3 

4 

From 4 SO® to — 14® 

C4 
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It — TsbU eoaudioK of Fripmfia Mutnm, oonpoced c/ ka, vUt ebcmical mIu 
ud acidi. 


Friforifie hfhtatrt wUk let. 


MIXTURUh 

tlMnBMMliV itokAa 

D«f oTcmW 

Soov, or iaa • a pans 

Muriate of tnda • • 1 

I 

e 

B. 

I. 

a 

j 

lo-S° 

• 

8 aaw, or poundad lee -ft parta 

Mariatc of Mala - • • f 
Unriaie of aannania • • I 

to-lt= 

• 

Snow, or pnnndnl ice • 14 porta 

Mnriaie of wida • • 10 

Muriate of ammonia - - S 

Nitrate of pntaab - • 5 

to-18° 

• 

Itaow, or pounded ice -11 parta 

Muriale of aoda • • 8 1 

Nitrate of aramonia • • 5 

to-25® 

• 

Snow . . . . g part! 

Uilnia aalpknrie acid - a 

From 4^ aa* to - la* 

5S 

ilaow .... 9 parta 

Muriatic acid • • . S 

From 4 ga® to —17* 

■BP 

Snow . . . . ; para 

Dilute nitric acid • • 4 

Froan + 82* to — # 0 * 

61 

dnnw . • . . 4 parta 

Muriale of Ihna • • 5 

From ♦ aa° to — 40 P 

71 

Snow .... a parta 

Crpat. mnriaie of lime • g 

From 4 81° to — #0° 

81 

Snow .... 3 |jairu 

Potaah .... 4 

FfOOl 4 31° to — 61° 

83 


N. B. — Tb* RMos for tbc oaiitaiDai in the Init eotomn of the preceding Inbi* if, 
the tbrnnomrtrr dnkiog in tbene nlxtnref to the degree mrationed in the preening 
ooloinn. and nerer lover, vhelerer mny be the lempcnture of the mnterUb at mixing. 

To prodim tbeac reralta in a •atiafacloiT’ manner, h ia neeaaaarjr to cool preeiootl; 
to the expcrinienia, the eeaacU ia vhich t^ mixtorea are made. 

The nMft inivnae coM that ia aa yat known ia that from the cTaporatiaa of a mixtnra 
of folid earboalo acid and aalpharie ether, br vbieh a lein|icrataTC of 184* Fahr. 
below the fiarxing point of water if pro d uc ed. Br meana of thu iatenae cold, aaalaled 
bp meebanical p n aw i re aareral of the gaaaooabodiaf hare been eondeoacd into Qiiaidf, 
a^ in MMBe inaixoeta foliditled. 

Str John Hetacbcl, tome peara fiace. ncommeoded the fbllovittg method Ibr obtain¬ 
ing at moderate eott targe qnaniirlei of too. 

A eteam rngioe boiler waa to be aoak into the earth, and tha qoaatltp of vitj-r 
which it waa dedred to fieexe placed in it Bp meana of a coadeneing pump, Mterul 
almuapberaa of air verr forced into the boiler, and then ererjthing waa allowed to 
rvmaia for a night, or nntil the whole had aei)iiired the lemperetnre of the aarround- 
iag earth. Then, bp opening a atop eock, the air expanding eicspcd with moeb riolence, 
and the water being robbed of iu beat to aopptp the expanding air, the temperature 
of the whole waa ao reduced, that a maae of in waa tha reaolL 

The fbHowing prooaaa for prodneing cold haa been patented and ethibitrd in thJa 
cooBtrp. 

In a reaerroir, or what amp with p ro p r i et p be called a boiler, waa plaeed a quantity 
of aalpbnric ether. Thia reaerroir waa pUueed ia a Irag re me l of aaliae vatfp, tkia 
Bttid the arrangement being mite to Sow (Vom one rod of the trough to thadtber, 
that in to and from the re a erroir. Ia thia water waa plaeed a anrober of Teaaeli,'tbe 
depth and breadth of the troogh, bat of oolp two iachea la width, and thcae were 
filled whb the water to be (Voa^ 

A ttcam rogiaa was empioped to pomp the air ftrora the rt a c rioir 1 thia being dooe, 
of coorae the ether boiled, and the raponr of the ether wae remored bp the engine aa 
fimt aa It waa ibrmed. The heat imjiuied to raporite the ether waa d^rad ftom the 
aalina water ia the trough, and thia again took the heat foora the water in the etlla: 
thni erenmnllp ererp cell of water waa e tan ail e d Into lea. The ether waa, after H 
Ita^ paaed through the engine, coodeiaed bp a refHgentorp of the ordinaep hind. 
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Tb« Matranit auk by lb* paunlM vm rwry mlkHtetotj. m it rr«*rd«) tb* cod of 
praductloo. An BlitiKmiio of tbi* kmil ia of eoaiw iBirodod for b«« cooBtrics ooljr, 
«brr* bcrooM* acfaBlly im of tba b it o wWb of life. 

A r^entiBr pbjiaoal fiun rosacctrd with tb* froofls^ of wmltr ba* booB mad* araiJ. 
abta lo'wMBB iaiportant aMa Vfotrr bi fbroitng really reject* OTerytbioR >t nuy 
Boatain —rem a4r, and haUB* aoUd k* la aciaaily /Mr* water. Tbi* may bo eaaily 
proTcd. Mak* a good frening aiiatarr, and piM mibw water ta a flatk. and wbtla 
U la oadcryoiag eoaaolidalion by being placed in lb* ffigoride eonpooMl, (rently 
agitat* it with a lieuber. Now, if tbo water eoMain* (pint, acid, adt, or catoariag 
nuttar, eitber of tbem an alik* rrjfctod, and tb* Kiijd otataiaad, wb*a waabed from 
tbr laallrr adhering tu ita aorfliee ■ abaointely pare aotld water. 

Tbi* pbilosophie 6u% akboagb it baa ooly b«ca aal^iected to caamlaalUm witbia 
tbe ban few yoara, baa bm loag Imnwa. 

Oyroci. in bia 13tb Canto of lion Juan, baa the fbllowiag allaaion to ill — 

" m tiaCf ■iH*lwr •*«»• a trm ’ 

Whela«r t*e toeUittleaia n aw p aaner 
rniten lota a ten taaiua lea. 

Whua laaret lOw area* at tOat nmnottal tala. 

Tat I* me aerr enura, *a« aH felea, 

AlaMt a naaie (lawlul wIB raiailai 
An* mia la Mnia a et Uua Ula WfMiaMt *010* 
coal* a'ar eaiaaat la aa a i irae t 'i t •aaoa " 

Tb* eld noble* of Huaala, when tU^ dodrad a awin inloiiratiaf drink than otinl, 
placed tbeir wiact or apirit in the ice of tboir ftoaea rirera, ontil all Iba aijaaoua 
p^ion wa* fhneo t wbtm tbay drank tbe nnlant fluid nceamakted ia tbo eaotm 
Tbi* plan kM been enpinyad nlao fbr onwantmiDg lemon Jnioe aod tbe lib*. For 
anae fnrtber matter* eooneeted wilb tkia peenliar oaodUioii, aae Stkaw »«« aod 
Watkb. 

I'RCNOn RERRITA Tbe barrien of tb* fUamata nUiarticta, and otbaraptele* 
of the BaehilKim. Tb* troa Knnck berrien, which ahoold be fonr-aecded, baking to 
the Irat named i nil tba two-aeeded betric* an obtained Arom otbar nod inferior kimU. 

FRENCH CHAL.K. A atritit* ) a loft atagneiiaa mineral. 

FRiiiNCII POLIHIL There an nurnmnia mrtbodi ^ren for tbr pnpantiim nf 
tbb puliab, on* of tb* beat ia probably tb* following i 1^ Iba. of abrll Im diiaolred ia 
a galloB of apirit* nf wine whnuut beat. Another rtcip* ia 12 onneet of tboU Ue, 2 
oaace* of gametefai, and fl mincn of eopd to 1 gallao of apirit* of wine. 

FRlC*riON. Tb* miatincc to motion whieb depenu on tb* airwet n rr of tbe 
aarfbec* ia aoetact. Frirtloa k aanally dWided iato two kiadai afafow fricHua and 
nffiay flartam, Tb* ipieationa lairoivcd In tbe nontideratka of firctma an portly 
t ii|[ 1111 rrigg and eairoot thenfon be treated here. One rery iraportaal rkincnt may 
bnwcnr bk MBied, a* abowiag tbo laiportanec of caaet arlmce in mnnaiMiM with 
tb* impiRteaieaU in meebaaica. Hy fhetino Uat k evotred. It b found by aecriiraM 
eapenmenl, that tbe enmitiiy t/kml inthtd ii anellif nffieitat to wye odafe Om rfmi 
eweaarf im a rr reaa n' ay iM Jnelim. — Jamli and TTkwiaaii. 

FRIT. 8e« Cbawicl aod OLaan. 

FdClTS. 6a* Auim In tbe Fmnt trrratmi and aramoiJta lilrer baa been He* 
tccted. Mnluymio baa atated, to the extent of lailga. in tbe aabca of theta plant*. It 
baa ilao haaa atated that thiwe and aome other plnU ooatain lead and copper. 

FU1>. or Vi'OOLXtiN WASTE, k the nfbae of the new wool takea ant la tbe 
Krihbnng proeean. and b mixed wiib tb* mnago for oa*. Sec Moimu. 

FOEIj. (ComdeitiUe, Fr I Bmiutrff, Oma.) 

Sock cofabastiblc* ai an oaed for Ana or ftiniaeet. Wood, TirrC Cool, an Ibmilbr 
cxamplea. Faeb dHIbr fat tbeir mttan, and in llwir power of giring beat, it it then- 
foro of much bnpnnaoec to aarcftaln tbo beat-gning power. Nomerooi excclleat 
ex p erime n t a bare been made fortbe ptirpato of datermioiag with rxactm to the betting 
exloea of fhcla of diffemit kinda. Larobler and lAplacr,la an extenairr examinatka 
earriid oat by ibera, aaed the well known rbAwnaeter, that they determined lb* 
wabiew the hoot by the quantity of ko malted in a gim time. Conal Uumford tab- 
neqinntly aieaaan rt the qaanlitr of heat by tba inrreaor of temperatan la a giten 
qoMtity of water. Tbe naantitr of haat wbkb will meh i lb. of Ic* at V Cent, 
bring jM aallleknt aeewdmg to LapUee to rnbe tbe tenpmuure of a ponod of water 
to Ta* Cent., or aecordiag to tb* expenmania nf Ttrgnanl^ to 72° Cent, Clemeol and 
Deanrmca bm alao abowa. that an equal weight of aqaroo* eaponr, whxleeer may ba 
ita tempetstaga and teadoo. b alwaya ptodoewd by ooe ted tbe •am* amount of beaL 

At far u we eaa within the limit* of tbr peraent wnrii, w* ahaQ codcaronr to prearol 
a fbli practical eiaw of lb* aobltcC. grring each ciam of fbeU ondef tbeir aereral 
bmdx 

L tTaod, which b dirided lain hard and tofi To the former beloiif the oak. 


mx. 299 

tha brccb. Um aUar. tlw UteIi. nd Uw aim s Is tk* latter, tba fir. iktpioa of dlfirmrt 
tortik tba brek, ika lindan, ike sUlss. aod tka pofitir. 

Under lika drjniaai asd vrif^l. diffamt woodM art ftnad to afford riry diffnvnt 
drfm at brat and cu u ib na tins. MoUtarr dhnloulia tkr kcatinji powrr ia tkrer 
wart t by diniatakinf iba ralaliaa vaifhi of tba ninumoa wttar. bjr waatinf bail in 
Ha rraporalioa, and bjr earning alow a^ un|>arlee« eoaibantias. If a placa of «ood 
eoolain, for ciampta, IB par rant of aratar, thaa H cnotainB only 7S par cant, gf inal, 
and tha cTaparaiiaa of that valrr will rrquiro ^ pan of tba vclgbl of tba oood. 
Uanea Uia damp wood ia of Icaa ralna in eoaabaaUon In ^ or f than the dry. The 
■laanuty of aaoularc in orwiy fiellcd wood amoonia to from K) lo SU par cant, t birch 
enolalaa XI, oak BB, beach and pina W, alder, 41. fir 4S. Aocordiag lo ikair diflarent 
oauiici, wooda which baaa bean fatlad and elafi for II tnoolba eamtain itiil Amn M lo 
13 par cant, of water. There ia narer lam than 10 per east, pment. aren whan it 
baa been knot long in a dry place, and Ihoaigh it ba drM in a atnaig kc^ it will aftar* 
wacda abaoro 10 or II per ceaL of water. If U be tao nnaigly kiln dried, Ha healing 
powan arc Impaired by tha oonunireeemant of carbodfaatioo, aa if aonm of ita hydrogen 
were daa tr oyad. 

The following tahlr, etmpiiid from the rcanrclm of Count Ramfiird, will place 
tbcac puinU cle^y before un 


Om mwI af IW MiMriag ««mU 
alwa aural alU baai i 

af vicar frwiai^ta MKP Caaa. 

Ox4imri iiiWIiBi 


MraavlrMiL 

LHnt tree 




M'70« 

S8-S38 

40*181 

Rrech 

• 

• 

• ^ 

ia-rn 

• • 

08*7 4« 

Elm • 




aa-vn 

• • 

94-089 

link 




IS'BOO 

M-llO 

18-89S 

Ash - 




xr««8 

33'7IO 

99*448 

ftreamore • 

• 

• 


• • 

• m 

3«*II7 

Fir - 




so-sn 

BfCMO 

S7-37t 

Poplar 

- 

- 


»4iM>l 

• • 

97*181 


From rrrr^ cooilautibla the beat ia dilliued either by radiation or by direct cornmnnl- 
catlon to bailee in eoutact with the flame, lo a wood fire the quantity of radiating heat 
ia, to that diffuaed by the air, ae I lo 9 1 or it ia ona fbarth of the wh^ beariiig powrr. 

II. ChamaL —TIm diffinrrni cbareoala afford, under eqoal weighla, eqnai qnamitiM 
ofheaL We may rachan, npon an aTcngr, that npoondof drycfaaicoal iceapableof 
heating TS pounda of water from the frceeing to the boiling point i hot when it baa 
been £r come tune eipcaed to the air, it eontaint X leaet 10 per cent, of walar, whicb 
la partially drcooipaaad la the cambafticra into carbonttrd bydnigm, which cntiet 
lame, whertaa pore dry eharcoal cnilte oona. 

Wmblergiart the follow ingaa tba reanlti obtained by him with eharconl from mrioni 
aooTcai: 



A cahac fi>a4 of eharconl from lofr wood wrighe noon an aaenge from 8 to I poond^ 
and ftoan hard wood 11 to 13 ponoda t and hence me istler ia beat ndepted to main¬ 
tain a high beat in a anuU centptaai. The radbuiog beat from charter* firta eonati- 
tniaa one ihiid of the whole emmed. 

IIL Tv/V fvU. — One poond of ihia And will hcM acconliog to ita quality, from 
18 to 41 ponndt of water from frceeing to boiling. Itt mine drpenda upon ita com- 
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■wtMM mmI from ortiir putklMi aai itt ndiatiaf power b t» Ike whole 

uni it emttt ia baniinf ae I to a. 

Accoriiaf to Benkirr, the fallowiog reuUu ware okuiaed from peat i — 

■mexfiaarML ruaae>«rwiurk<«M to leneo 

■f toW bwm iWiB MaO UaL 

FremTfoyai lg| 

M departoMiit de U Soa ipwi • • • • 17 P 

„ K de b Marne .... 191 

K H de la Vnagct .... Sfl 

. « del Landn ..... 344 

VTmklrr gim 11 • la tbe •nporatira power of the worn Uanorrriaa peal, aad 
41il aa that of the beat. 

Peal oblaiaed from Um Bof of Allen pave, aecordiag to QrilBth (Um diicrrpaDriei 
hetwecB the rctolu we do not aadenland);— 

f iaati ml mim luaoa toaa 
•Ohiiaaeuai. 


Upper peal.- W 

Lower peal ....... M-d 

Preaatd peat ....... lH-0 


IV. Cool.— Tbe rariatiee of oual are almeat iadefiaile, and glee oat eerp eariool 
dBaatilifa of haal ia tbcir eoaibsetkin. Tbe earboa ia iba bnl-gieing enoMitnrnl. 
and It aoMMala. ia different eoaia, to from 71 to 15 per cent. One punad of good enal 
wiU. apoo aa aiorage. brat 10 pounda of water frnm tbe freaeiag to the boiling point. 
Snail coal gina oat tbrae foa rtha of tbe beat of tbe larger lanpa. Tbe radiating beat 
aniilcd bjr Wwiag pltcoal it greats than ibal bp rbareoal. 

V. The eale «/tool — Tb« beating power of good eokt ia to that of plteoal aa 75 
Id 19. One pound of tbe former will beat 15 pouade of water from 51* to IIIO) lo 
tbat ili Mwer ia eqnal to aiae-ieatba of tint of wood charooaL 

BertbW giraa aa tbe reaalu of hli triala i — 

P oi n iOi etmwnehmtet to I a e un d 
•I coal Unw n to too C. 


t>o«taia coal ...... n-C 

Glamorgan ...... 707 

Keweaalia ....... 70'0 

Derbpabira • • . . . .Ill 

Lancaabire (eaanel) ..... mi 

Darban ....... 71 ^ 


Coke (St. Etkwne) ..... g 5 .g 

Da gia frnm Parie ..... M'S 

y L CaTbortUei hjJrom or tool fat. — One paond of Ibia gaa, eonal Co aboot >4 
enbie feet, diaennra ia burnlag aa mueb beat aa wiU raitt 71 pon^ of water frtaa 
tha frening to tbe boiling temperature. 

In tbe following table tbe fonnb column coatatna tbe weight of atmoapherical air, 
wbuae oxpgen ia required for the eompleic eambumion of a pound of ca<m particular 
aubatance. 


aoedM eT latolinntMa. 

rwui4>er ntor 
vhtca a eonae cm 
baaontoeatoflte. 

l*Mto4iar tolitoa 
natoc eneomW to 
IrmnL 

Waiebi atwaiinaaita 
an at 11“, le ton 
Itoeto. 

Perfoetip drp wood 

55-00 

1-51 

S-M 

Wood ia ill ordinarp Mate 

11-00 

4-71 

4-47 

Wood charcoal 

raw 

15^7 

11-41 

Pitcaal .... 

•0-00 

I01K> 

•11 

Coke .... 

15-00 

ll-SI 

11-41 

Turf .... 

30-00 

5-45 

4-fO 

Tarf ekareoal 

■4-00 

11-15 

• •• 

0»riHirvtt«d bvdroMn cm 
O il 1 

71-00 

13-81 

14-M 

Wax 1 . . . 

TaUowJ 

7100 

14-11 

15-00 

Alcohol afghe akopa 

»-io 

9-51 

lt-10 


Tbe i|aaotitp of air atited in tbe fourtb cotnma, ia tba amaUait ponaiUe r e q u ir ed to 
bunt tbe cotuboitibie, and ia grrallp leaa than wo^ be ni riaaarj ia practise, where 
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vnoeb of tlit air orror ttmm into contael »i*h tli* Varalaf bod;-, tad wfare it eim- 
iri|aeoll]r nmr lu« ita whota oxfgra cooHUMd. Tfca h<Mmf powrr ataiod la tita 
McofMl eolana la lUo the maaimnai rlfcol, and can tcldon W icalued vitb ordinary 
boilrta. Tte dnugbt of air aaualljr earrica off at htnal 1 of ika heat, and miao if Ha 
tmi|irratara be wrry Ufh whan it liaTca the ToaeL In toia eaae H nuy aamnnl to oaa 
hairoftbe whole heal, or aaorat without rrckowingdiehiaa by radiatino and eondaelioB. 
which however any be rendered very amall by eacloBOf the Arc and Aaea within 
proper non-condnetin; and noa-radiatiag matenala 

It appaam that, in practice, the quantity of heat which but ha obtained frou any 
cotnlKUMiblalna properly iBoaalrdappnrataa,noat vary with tbcnaliiTeaf the ohject to 
ba hvatad. In baatinit chaubera by atorra, and water boilrra by faraaeca, ibe ctBaent 
heal ia the chiianey, which eonatitutea tfaa priixipal waate, nuy ba rednead to a erry 
maderata quantity, in enuMriaaB of that which eacapea fraan the beat eonatmeted 
rererbrntocy hearth. In bcauof the boUera of ateam anjttnaa, ooa poond nf coal ia 
reckoned adequate to conTcrt 7^ poonda of boiling water lata eapoori or to but 
poonib of water from the frreiing to the boding point Ona pound of fir of the asail 
dry Bcn will eraporate 4 nottoda of water, or brat SSMonda to the boUiog temperature | 
which is ahost two-thinU of iba aiatiroam effect of this comhuatiMc. Acetading to 
Waii'a eaperiaasiita upon the gmt scale, one pound of coal ran boU off with the brat 
bnilt boiW, S poonda of water i Iht dekirary fron the maxbnnni affect being brra 
if, or orariy on# sixth. Seo ifir TadJrt at the rad </ Mia artick. 

la many cam the hot air which paawa into the finn or ohimocya may ba hrtia* 
fleially applied to ibrhratiag, drytn|tor rotailagof ohlceut but caminght to ha taken 
that tna draught of lha lira ^ not Iwnby impaired, and an iraperflect combaMtoo of 
the friel produerd. For, at a low amotherrog tratperatarr, both carhoolc oxide xnd 
carbamied hydrogen may ba generated ftota eoal, witboot the prodartlaa nf much 
beat ia the krrpUM 

To determine exactly the quantity of beat diaeagaged by any romhoatiUe la the act 
of burning, ihrra diffmnt ayatraia of ipparaina turn been emptoyed t I, the calori¬ 
meter of Laroiaier and Lapiaee, in whi^ the aobatanea la burned in the emti* nf n 
TcaacI whoae walla arw lined with ice, aiid,tba amount of ice melted measnrra the 
heal reolaedi S, lha ealorimeler of Wait and Rumford, in which the degree of heat 
rnrnnunioattd to a giran body of water afionla the mraaure of te«|icrBtiirp; and d, by 
lha qnantity of water evaporated by ditEtrenl kinda of fncl ia limiiar circnmaiaBera. 

The firat and ntuat celebrated, tbon^ probably BM lb* moat arearaie appanMua ibe 
mcaaariiig the qnanti^ of heat tnumratde from a hotter to n colder body, waa tba 
calorimeter of luvoiaier and Lapiacc. It cootiated of three eonceatrio ry lindera of tin 
plala, placed at eenain dittancea aaonder s the two outer lotrratitial ipacra bmog filled 
with whUa tba iniwriniMl eyirodrr received the hot body, the nhirct of exprniaml. 
The ouantity of water diaebar^ from middle apace by Ibe melting of the lea in it, 
aervea to mcaaora the quantity of heat given out by the body ia the central cylinder. 
A limpier and lietter Inatrament ou thia principla would be a hollow cylinder of Ire of 
profier ihickaeaa, iaio whoee interior tbe hot body would he Intmdn^, and which 
would indtente by tbe quantity of water found melted within it tbe qnantity nf brat 
abanrhed by the ice. In ibb cue the rrrora oeeuioned by the relentino of waitr amoog 
the fragmenta of ice packed into tbe cylindric ecit of the tin calorimeter, wirabl be 
avoidcil. t»oe pound of water at ITt“ Fabr., iatroduced into the hollow eyl'inder 
draeribed, will melt rairtly one pound of iee t and one pound of oil hrated to ITX' will 
melt half a pound. — Vrt. 

Tkt mAud Iff r^rigmiim, coulrived at Aral by Meyer, baa hem in modem timea 
brought to great perfeetkm by DoJong and Petit. It rrata no the principle, that two 
aartbeea of like aiae, and of equal radiating (brae, kwe la like timea the aamc quantity 
of brat when they are at the aame lempmlnra. Suppoae, tar example, ikai a veaaal of 
mliihed silver, of amall aiie, and very thin in tbe metal, ia sneccmlvcly filbd with dif- 
lermit polveriaed aalwtaaraa. and that it ia allowed to enol firrmi iIm aame rlevaiinu of 
lemperalarr i the quantities nf best lost in tbe first mstant of cooling will be alwata 
equal to each other | and if for noe of tbe aabMancei, tbe veloetty of cooling ia doul^ 
of that tor another, we may eOuclode that ha capamiy Ibr bent fai one balA when Hi 
weight ia tbe aame i aince by hwing Ibe tanM quantity of beat, it aiaka ia tempeiatura 
doable (he Bomber of degrera. 

Th» mrAcd »f rrixtoxn. — In this method two bodica are always employed i a bat 
body, which brmmre cool, and a cold body, which becomn hid, fai aneb maaner that bR 
the caloric which goes oat of the ftwwirr ia expended in hrating the LaUrr. fiappnir 
for example, that we poor a yotiad of ipdcksilver at lit*’ F, into a pound of water at 
as“t the quickailvcrwill cool and the water wlU brat, till tbe mixture by Mirriog ae- 
qairra a common Irmperatate. If thia ten pern tare waa III®, the water and merenry 
wonld hove equal capneitin, aince tbe lame quantity nf brat woald prednew hi in eqo^ 
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■aa c4 tWa t*t> a^il chugrt of uapcrkturr. Ti*^ n ikTalMof M* hi 

Uw vaMr ka4 a 4*pranha af to*’hiUu aficiirT. Bat hi rwlitjr. Ik* aizta* la Aai4 
to laTf a laaaantaf* ttoelr >7(°, ibowhi^ tha «Ula lla aercary iosn irtk^ tla 
vairrgahiaaDly tvo nuabrn iadw ratio of abcwt SIM 1 1 vbain h ii rooclailcd, 
that tk* oarashy of aarcartr 1* loftka of watrr. Cartaaiaaa aal ba aa4a Air tka 
iaftaaMvortka rtood oad for tlw ImM diaipaud dnnajt tk* thM of tb« raprriaMat. 

If oar bt a aMTtahi tba rdaia kMiof poir<fi af difTrrtat kiada of fori, «a 

nord ml earr m anek akoot tkr total vaa* of kM M tk* raiMTiapla. prootdrd It fco 
lh« (omr m all i and ikrrWnta tka* akoald b* bomod ia tkc loaa Nmaor. ai^ la tla 
anw oraj. Dot Um aorc rotaatateallj Um kra it app l i t d, tka groalvr rortaiaty will 

tkciw hr a tke malto. Thr afipantia,>p. Wf. 
ia aiapla oad vrli adoMrd a aokr tock roa* 
paratirt Iriaia of (orl. 'rkr litlir foraart ia 
tor a o d W lo{i,Bad tnoaaia ita borord tv by r, 
Ihroagk a tpiral Ubt iatarrtrd la a ciairni of 
volrr, karma a tharan m o tar iarrtrd arar ia 
a& aad aaouwr near la b otaa. las littlr tldr 
amira. a a, while tkr efllimt air oHapto (Van 
the oprigkt end of Ike take 4w Here alao a tkee- 
manu ter balb may be pla c ed. The a«rra |0 In* 
dicotioB of the two ikenauOMten girai tke aaoa 
tomperatorr of Ike waMr. At Ike water rropo* 
rata from the citlem. it la topplied nroaa a rr m i 
placed aloaglde of It. Thr eaperhneal tboiild 
M bagoa when tka (kmaee hoe aaqnircd an 
eqaabtlity of lewperatitre. A throttle ealro at c eerrea to rrgalatc the draught, and 
to njnallae U la Ike diflrrrat experhaeata by BMtat of tke t a nip t r a t Bn of Ike eflornt 
air. Wbtn tke water haa beca Wied Ike gieen aomber of da g re ta , which aboold be 
the tame In tke diftsiwat experiamta, the «a may be extiagwoibed. tke rrauiaing Ihd 
weighed, and compered with the eoiglnal i|anatiiy. Clare dtuold be lohea U> m a ke the 
cumbwttion or rind and IVee from imoka aa poaaibla. 

The fbUowlag calorimeter, IbiiJitUd npuo tke aame principle aa that of Cooni lioai- 
Aitd, bat with eertalB improTementa, amy be eanaldcr^ it aa eqtatlly eorrect matm* 
iBoat for meae or iag heal with any at tke pcrceding, hot one of laaeh bmcw general 
applicalion, snee it eon determine Ike quantity of neat diwagaged la eotubaation, aa 
welt aa tke latent koat of atenm and olber rapottra. 

It ctmaiata af a large eopper hath. MS), capable of boldiag 100 galhaw of 




ObiJe a towt | tach le Ihetquan Ihaa. 

WBler. It la Irarerlad fcor tlmea, borkwarda aad fia-warda, la foor diAerent ler^ 
by a xig-iag boriaontal flue or flat pipe d, c. aine inchea broad and one deep, ending 
below in a loCnd pipe at r, which poaoea ikroogk tka boltoia af tke c^PP'*' *•/' 

tad rtoeirea there into k tke top af a email Wek lead Ciimam K Tka iaaertnak 
crueibit oontaina tba fbeL It la m rro o uded at tbc dktaaoa af tarn inek by a tecond 
cmalble, which k cnclomd at the aatne tinw by tba wdra of tke oot tr maa l Ikroacei 
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ttx MMaaf Manaat kir batwm UMcractUn (rrriu to prtvoM Um hat ftM htMV 
diMi|Blc4 ialoite atmaphcra roaa> iht bodj xd ih« Ihmic*. A pipr m, tm • 
ut cylimter bellinit, aUn the aib-pil tt the tomaer at otia ude, and Mi^lica 

a ataadv bat gratU hUat, ta eanj am the e—. b—ton . kindM at tm bf hatf a oaaca 
td nd-bM cbannaL So ampitiety » Of boat vkicb ia diararaed by the baraiair 
ftwl abaorbed by the valer in iba bath, that tba air diacbariad at Uh tapon6tmf baa 
oeoally aome lanyeratara m the ai am a|»li e nu 

The Toiacl ia otada of r«|i(>ar, watcfaia« two p oond i par ai|aaiw Uadi (t la Cm 
l<mK. I| wide, t di<rt>. with a boltotu Cm loaf, and I] broad, apm aa nvann. 
Inclndtaw the aif>aaf tia plate toe. aad a not at wioafht ifoa, d wetfha altofetaer 
M poaadik Siaee the apwite beat of oopprr la to that of water aa IM to l.tMM. the 
ibcctte beat of tbe rcaael ia a^oal to that of • pouada of water. fi>r which, tbmribrr, 
the ctact eemotloa ia taada ^ loariaf t poiuuU of water ool af the MW or |,000 
puuada oaed ia each esprriomit. 

Ia the exparfaaeata aiade with fiwiaer calorinateTi of thia bind, the eombaatiaa waa 
tnainniiied by tbe rarrent or draft of a cblmaey open at batteoa, which corned off at 
the top oridee of the flue a rariabie qooatity of he^ rtry ddBoolt to eetbaatr. 

When tbe otjlcct ia to detemine t^ laleiil hoot of oteant oad other aapoon. they 
nay be iattodoerd ibrDafb a lobe into the top oridoe y> the latent beat beiaf dedaced 
ftom the cleratioo af temperatare fat tbo water of tbe oath, aad tbe rafaune of rapoair 
rapaodad fron the qaaatity of Ihpud diachoffad into a tacaoiirr fiaaa from tbe bottom 
outlet 0 . In thia caae. tbe fnniacc ia of coom rvmored. 

Tbe haatinf power of tbe fhei ia maaaand by tbe number of drgrrea of tetnper a t a rw 
which the combuation of one pnond of it, raiaea 600 or 1.000 pouada of water fat tbe 
bath.—the copper eabotance of the rroael being taken hMo aeeoaaC. 

It niut be bonw ia mind that a eoal which gieca off mneh nalmml carbarrtted by* 
drogen sea dura not alfned ao mueh heal, alnce ia the production of tbe gaa a great 
deal of beat ia carried off in tbe latent atatr. 

The acoatany of Ctrl, oa eabibitcd in tbe rcirbcaled pompiag ctifiaet of ComwaU. 
will be dealt with under the proper bend. See i^rnati riauun. And in refenoKW to 
tbe oidioary oaea of foci fw dumcotic and other porpnata, aee ^roTaa. 

raTnuT Feu. L'odcr thia nanm a great many attempta hare been made On ntiliae 
wa<le material. In oountriea where cbucoal ia nbaodont charcoal duit mixed wuh 
pitch baa bora employed, and attempta hare hem made to ntiliae the immeiiie qwmtitim 
nf aawHiuat pmdnred in the nortb of Compe, by mixing it with clay and tar. Ihwatng 
oTcr the oereral kioda of artificial farl which bare made on tbe ooniiDeat, ilw 
pfodortiont of ibia cboncier made ia Ibia country muat bo deacribed. 

Wy lam'a patent fact ia tmall coal and pheb moulded togetlier into bricha br pmaotw. 
Tbe pitch ia obtained by tbe diatiUathm of coal lar from which naphtha and a Mcalmr 
oil are aepantted, Icairing tbe piioln Tbla pitch ia grooad fine oad mixed with omall 
cooL and in thia state it la pamed, by a rerr laicoiaim oppitcalimi of tbe Arrbtmrdtaa 
tcrew, throngh a raton nuintaiiMa at a oall red beat, by wbicb it is aaftroed Cw 
being monld^ wbkh ia effected by a bind af brick-making marhine nader eaomioai 
prratarr, 

Warb^’a poteat foal b similar ia chameter, bat be adds a little commeat aah or 
atom to p f wri ia i the eroiathm of too morb atnoke, and tbe fnri bricka ntw aaloected to 
, a tewipemura of 400° K. (be eight bourn, by wbicb tba more roIntUa oonatilumta tir 
drirm oft 

Wood'a fhal b prepared by mixlug amall coke or coal ia a beatod tiatt whb lor or 
pitch In a coauano pag-miU. after which it b moalded in the ordinary manner. 

Bememer'a praecaa coaalala merely in exposing coal-dnat to a tewi pe rntui a of tocP 
F. By tbb the bitiuuiaaaa matter of tbe cool bmomca toflened, aad tbe wbolt can be 
preaaed hrto a firm block. 

Omntb potmt. Tbb fttd b e oro poeed of eeal-dnal aad coal-tar pUek i ibrae nmte- 

riala ate mixad togatber, luder the laflocnee of beat, in the fuUowing pro port ioaat_ 

Ml Iba. eff pilch to I rwl of coal-dnat, by nppmprioic maebiacry, nnabitlng of eruh- 
irg-raOem fbr braaking tbe eoel la the flml inamnee aaflkdently Maall so ihul it nmy 
pam ibmogb a arieen, tbe maabca of which do not exceed a quarter of aa inch mnaderi 
Smtly, nf mixiag-pona or cylinden, bcoted to the lemperalure of >90°, ehber by aiemm 
or bmtad airi and. Sidly, of mantding moebtaea, by which tbe fiwl ia cumpmord, 
nndar a pnoaiire equal to fire tono, into the aisa of a rommoa brick i the fuel bneba 
are ihm wbhewsahed. which prrrmta their otieking togetber, eilbtr la the coni 
bunken or in boa efaamtts. Tbe adroniagea of ibesc onift^ faeh over canl may be 
stated to emubt. first, in bs sHcaey in gsnentting steam i secondly, ii*occn|ars lem 
spaew) that b la say. Mo loai of it may be slowed in an area which wiU coalaia only 
4U0 tons of cnnli ^hdly, it b noed with mneb greater ease by the stakms or firemen 
than ctml. aad it enntrs little or no dbt or dnat, e onsule r aiMiM gg aonw importance 
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«b«i ***.ffj“*V^ ^ ihwiUb far Wm li«W« •» «*»*“ i*Mity 

iluui «»l i IftWy. Um l««i«io« “ 

MistitdT UtlW unkc. •wl ooly ■ ■b« 11 ^luawjr of »»^ »"• 

SJJJ^iC.’loiMiire of iW potrot fad, «*l the oiMU-r of tu nuoofaetorB. U ■ do« lubfa 

onUwTftiri pohlkhTdl^o-. Tb«e .re « i«rl, dike thol . fa* of .he- 

"*O^Sd*o^lilM'jN*l l« *«trr «» •eporml* the eortby •dter. uul »he« aUa«l the 
pal to tubdde, sod eoowJUde* it , . . . , 

Oud»i« io»h»* bridiof «Bd*r«l«y with ptithoceod. 

^Ti—U-'roSkml^iMaer «fte» the datilUtio* of pmU owJ otUef U with pitch. 

UolUid nuxecliioe or c«»«*ot with Ur «nd nodi eoofa 

KuMm ertoeot. coull cod loKrther by » coliitMio d ^ . 

Fnim the Admirdty Cod loquiry'o Rywt *• ohimo the (uUovuif mdywc of 
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FITI.nrnATlOK dcupumth* naUa* fari<litaciia( of iIm mciifd goU tB<l»n«rr 
bi tbe npcl of tb« Mnjrr, okra Um UM tlaof vitnuoi bad and cofixr InTB Utrir 
MffiliNe. 

Kl'IXER'H EAltTH. (Ttm i fiulam. Arplf, Saorbw. Fr i Vi’itUtTmU, Oona.) 
In gcotng)' ibi* lam i* oiiiilwl to tba oUjty da|>aait vbich mlcnttaco bH»on ibt 
aalramda atrata cooiiaa^ kaova M iba Hath or Ortal Ooihr, aad tba lofrriiir 
Oulita. A aaady argiUaoMN tarth ia met with fat the appaT (aut of the eU; ia 
qiwatioa, to which the oaoaa Faller'a earth waa girmi from ita adaptability fiir /uOmf 
or I l aaaina eloih, whaa dnt aroesa, from grraaa aad ether imporitiee. The tena 
thoa luattM origiiia^ to a wuralar atratain waa aobaeqaeatly applted t« tba rstirw 
Ibrataiioa by Or. Winiam Saiith ia hla fla a aifl catina of iha luitiah airata. aad 
baa atrr aiaaa retaiord tta plaee ia nologieal ooioettelatnTa. The fklltr'a earth 
ahora awothaied waa tormoly procarcd ia roMidtrahle qoaatitica frnai Ike O<iotia, 
to the Mwth of Dath, wheMa it waa arat to the cloth (hctarim of Giooeeaterahira. 
Of late yeara, howrecr, an artideial Mbatitale haa been Ibnod ia a rbrmica] prrpa* 
iBtioa, arid llte deauad for the natoral prodaetina haa denraac<! ao lar, that i'ltlc or 
BOOT of it ia DOW procaied ia tba Waat Ppagiaad. The faller'a earth af Rvigate ia 
found ia airata of a miKh more reecnt date thaa tboec allwded to ahotc, and lietoa a 
part of the Irftwar Orecaaaad. — 8rc Gawaaaaao. 

Fran Reii^aie IS,i)iW Hioa of dried lUJer'a earth are ratard aaoiiany, Thrrc are 
two eanclim, callrd the biue aad ycUew | their aoalyaea are rcapcctieely — 

Mmb. THtee. 


Alumlaa • 

Silica 

l.imc 

Mafucala • 
Oxide of Iron 
Soda 


II II 

49 4t 

4 • 

f 1 

• 10 

’9 S 


The other plarea from which fuliet'a earth haa hcca obtaioed, arc — reamdra 
IlrBih, Majdatcma, Frame, lamadale, Cnombe Uay. Eaeliah Ciiotnbe, aad Ouacora 
Uill la UluaeeateTabire, and at nnr hKality ia Bnlfunlihirc. — IL W. Q. 

Fl'l.l.IhU. Tbe art af eleanaiag, acoiirlng, aad ori'taiajt woollen nianufhetinwa. 
The olfect ia lo reader them atrnojp’r and fliwr. It b called alto mitUmf, bccaiua 
the eiiriha are tcoored by a water mill. 

priaeipal parta of a Ailling mill, are the wheal with ita Iraadle, which pteea 
BHdion to the tree or epiodle wbuaa teeth commuaicate that mntioo b> the ^mpen or 
braieia. which ihll iato Iroogha, wherein the cloth b pal, with the faller'aVarth. 

WUliaai and Ogit iatrodo^ ia 1899 aome new fbiliag machiorry. deaignrd |e> act 
ia a limilar way to the ordinary aloelui. ia wbioh doiha are brwlea, ibr Uia pnrpuae uf 
wartlaji aad ihiekeBtaa Iheta i but the Maadanl and the bad of the atockt an made 
of iron uatead of wood, aa haiwlorbre i and n •leant enaal b piaeed ander the bed, fur 
heating the clothe daring the t^raiion of fulling i wbenby their appraraacw b taid 
to be gnatljr iniproved. 

F9. W4 la a trelina of tbe fulling nteebtat or tioclu 1 a, b a cait-lloa pinar, made 
hnllnw for the aake of lightnnai 8, b 
the bed of the Moclu, made alao of iron, 
and poibhed taMoih. the bda of the •loek 
being mnoTed to ahow tbe interior 1 r, 
b the beer that carriet the bewter d. 

The rUitlit are to be piaeed on the bed 
8, at bottoiB, and water allowed to paaa 
Ihrangh the itock. when by the repeated 
blowa of tbe beater d, which b raiaed 
and bl &1I b the naval way, the eioiha 
are brntao, aad hccoina d und 

Allied. 

A port of Iha bed at e b mada hollow, 

, porpoae of Awning a Mrnm box, 
into which aleam from a boiler b Intro- 
dneed by a pipe with a aton-cock. Thb 
atram beau tbe bed of lh« atoch, aad 
greatly bcilltatca. aa well aa InproTta, 
the proceaa of clranaiag and fuUmg tha 
elotha. 



_ Tha noobaeat of the aarfhee of ^e potkhed metal, of which tha bed cd the ■•“fb 
w aa i d to ^ awry moeh ptcfreaUc to the imgfaiMaa of tba aorihcc of 

Wood of which oidiaary fiUliag atocka are made, aa by thete inia Mocha iem of the nap 

a 1 











fulminating silver. 
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Width of lb. brd. »»d brim? ««»«1 bito . ! ?u!*L„JS XI r ^ilh • 

. I .mm 1 & li ■ rod .ttaolirf to lb* b».h of ih* e«Tf«l pw* J. .• 

Ktrwx^^ «p<w u’l Sl» rod |iM»* Ibroiifh B buI *. M»l 
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*'J?S.".rTS<r5"E!Sffi. rTinfCA,. MH.A ...W 

to«bcS. pBbTblKd. Th. foUnwinf .r. lb. b«t B. m-** «—-J 

^Uio b.lUMoIrvd In 10 BBThi of nitric BeVd. ip. cr. 14 . .nd 

ih-'-XSaTS r^rt^al^ H, pr. 

"ToA^Iitrtr^iwrciiry b lobedi-oircd in tJ o«T A«^t^ 

Ihick while fum*. begin to fom. TU *bol. u then Kt in B oool pUc. lodep-Uth. 

in 1 * pBri. of ni^ 

S^^i-TX.-Atn tb. liqoid bec-o*. buck (h« 

XAry. uol « «t«tnely .ioient «aion (. «d "^ 

•.noor'uid tncM rf iiitroM Bcldi thl. *ct>o« nimt b. modnnled by |n-dwiy P"- 

I^«n. ^ c^wbU of ftlniBBting ntereBpr brgta to ',^",^,W 

eoU. Bll ih. fnlmlnBUmt mercory a toond Bt lb. bottnot. Uy IhJ* 

not B tneo of mercury r^M » ^ _,j^ ,Uli db- 

The fBlm-.BBt. in Bll the« proommr. i. to of 

tilled wBUr Bod dried. Tbe »iol«l twetion which tBke. plBce -ben lh« loiiiiio- 
ILmin raiiet* on tbe .Icabat b eoMWtlBl to lb* toceeM of the opernl^ 

to rAonomy of tb. .bo*. »ab^ H b- bee. foond d-t 1 P-n 
of toerenryj ieUU lb. faUow ing proporllooB of fnlminBto t — 

, _ ....... j-ao 

iMpraeoB . - -. 

»d« **I.i-sa 

8 rd n ,••••• I^O.""- 

m.MfNATINa8ILYKR.C*Ag>N*0*. TT*- 
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To tlio talmtiai i» to te idded okoboJ mmI la lo aitrie aetd. TWiirf. 15 

MrlaariUmiiiatiiiffiilTar. t, I part «f fa»*r k to I* diiwlwd hi to parti of ailria 
acid, nx gr. I’S*. To Ui» tolatioa b to bi addrd 17 parti of aloobni. *r. irtas. 
The mixture b to he heaiad to baaing, aad. ai looo ai b ihooi ligni of bec^iog 
turbid, it b to bt remortd from the Are. lod a qaaotiitr of akobol. oiiaal ta oeiltbl to 
the Brtt, b to be poured la. The liquid ta bow to he allowed to beeotne perfeett/ro^ 
when the fniminate will be ftiood at the bottom of the eeawL IWarr, t<^I to ^ 
lUlTfT cnpkiTfdt Sa I pMTt oftiHrur ^ to be dieenlted lo tfo tinne It* weight of oitne 
acid. ip. ar. I S6. To the inlutiaa b to bo added «0 parti of aleobol. ip. p-. OM. 
The mialure b to bt treated ai ia tba aeeond ntoda of preparaiioo. exc^that to 
aiore aleabil b to be added. The prodoce abooM be in Am crritala. Wbirberer 
mode of prt paratioo be telaetod, h b abnolatel; a rretiar y. hi orJer to aeold fearfU 
aceidcata. !*—« the faUowiog ptecautioiu be attended to. The bcakert or tl^i cm* 
pbiied muai be two or tbiM tiam brger ibaa b remired to bold the mgiedirata. fur 
nwiag to frothing or heJfing oeer, any of the fluid bappmed to And hi way to 
oulaide, and dry there, aa expioaiao might raaae. Car* mnat alto be taken that ibo 
highly Inflammable eapoon girea off daring the preuTBtb’B do not eome near any 

flame. Tba wdt. when ftirtBed, mnat be reeeieed on a lUter.airf well waahed with cold 

water. It b mfer to dry it ei>ootaneaaal|, or orer oil of eitrioL far oltboogh b wiB 
endure abeto above that of boUlug water beftrre eaplodiag, yet whea warm, the allgbtrM 

loueb witba bard •nbetxiiee b aRreiaaeieBC tocauica teiribbdetoaatioii. A ipotnla 

of Maubnofd or eery ibin wood aboutd ba employed 10 tranafl^ it into ha reteptocle. 
Fulminatisg dleer aboold not be kept ia gbue ecemb, for fear of the wdi flnding ifa 
nray between cork or Mopper, the aiigUeal moetmml with a ibw of openiM the 
eeeeel. bring iben ittllcicDt to caoM aa aeeidem. Small paper boxi* are the wucet to 


kera it in. 

Falminatiiw lilecr glera a mote eiolml delunatioa tbaa the eorteipaoding merenrial 
compound. TTw preeenee of riragbneM or gmanlar portieln on the aufaatanccl whU 
which it may be in contact, aaaiati greatly in earning it to explode. 

Allbuugb gieing ao tioleal ao eipkwkia when obma. b may be buml witboai 
daoger when mixed with a Urea exeem of oxidt of copper, aa ia the ordinyy prooewi 
of argBiiic analyiia. It then gieca off a mixtare of two eolamea of carbanie aerd, and 
cma Totume at aitrogen. Gay-Luiaae and LbUg maile an anolyab of the lolt ia thb 


manner, with the nnnexed lesolis i — 
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For ftirtber renuriu oa the fnlmluatra, tee FeuttexTiwo SIxBcrar.—C. O. W. 

FIT.MINIC ACID, C'N'IPO'. Tba acid eimtaiard fat flobamatiag merenry i 
which lee. 

Ftrklia.kTIOX b the employment of frimci orenpoun to pnrUy articlci of ap* 
parel. and gooda or aponmenta aappoard to be Imbord with aotne infeetinoa or coa* 
toptoi poboo or finiira. The etpoori of Tinegir, the frimea of bomtag iDlpbor, 
fiploalMi of gttopowdiT, have been long peeirrihed and ptxctbed, but ib«y baei ia 
all probability Ibtb or so riBcacy. Tbe di ffni loo of each powerful agentt aa cbinrinc 
gaa, muriatic add gat, or altric odd eaponr, should alooe be trusted lo for the 
deitructioa of morhifle efBuTia. See DuiaracTAXTa. 

FtJB, (Awreurr. Fr; iVIc,Ccm ) Fur may be atrietly dinioguhbed aa the abort 
fine lofr air of certain animala, growing thick on tbe akin, and diatiogniidicd from tba 
hair which b longer and coorier. The term i^ bowetrer, nsed inttictiinca eery loocrly, 
and inclodei iboie akina which are eoreted with hair. For b one of the moot amfrrt 
nao-roodaeton of heat, and con aegwently ww find the anhuali of tbe eclder regnma of 
the earth clothed with thb snhatance, and bcoee "mu baa adopted b as tbe warmest 
of etotbing. 

To the admirable rej^ made by SdeesraJ. A. Nicboby and Jamee B. Iteringtrin, oa 
tba flux at the Great Exhibition, we are mainly bubbled tor the futiowing panicnlora 

Tan Rcaalaa Saau (Afaerob siMUaw), la the riiga of Henry VIlL, by a bw 
fu regnlate the eapenaci rf dii&reni ela a iea. aad to dbtiiigniah them by iK<mllarky of 
costume, the oae of uihW was confined to the nobUby ab^ the rank of ^beuent. It 
b staled that 15,000 skins are aaaually eoUerted ia the Russian tetTitorbi. The fur 
b UHtwu, with some grey spots on tbe head i the darker varieties are tbe moat raliadib, 
a aiugb skin of a fine d^k colottr being sold fur aa much oa nine punisda, tbuugb tbe 

x 9 
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■«m« Talw iem aot cxcMd two or tbraa. Tbc RMiiwi mU* is KMHtima tom- 
TooikM wiik ifc* Hod»ao't Bay nistr. but to iIm fUrmr »)>* fornwr b rtofly 4ia> 
tionUliabte tnm Um WiHtth and fldlaaM, oa veil m tli« diHicr onlnw, of iha far. 

fli:p«a.a'* B*f lUaut {Uutltfm CamaJtamt). Ai tke natanl (olcmr at tlu> »kl« to 
mneb Itohtor Uun llw iwtailing laila, t» to th* |»»c»to» to dja many of ibeoi a 
dorkar nibMr, and Uic htn Uih troiad art tcairafy infrr^ to Uw Romuh or tnv 
Mbit. Ni< Im tboo 1I(1,00(» tluaa mrr aaaatUy mpond uUa tbit enurtry. 

rias bUmn or Baca (A/otttoa otofina). Tbt i n i —j « produce tbto okia tr* 
foMod in citonoiTe Ibrctti m tbt aortb of Earopo. Tbt tbiot art dtoUagiiiihtd froai 
lilt aoat luortin by tba ytUow ooiaar of tbt tbraooL Tbttttbtoaaitdjtd to uoiute 
fMl Mil)!#. 

SToaa Mxbtks (Ututtia tanraa). Thto to fttqntatly called Frcarfa aiblc, (bna 
Uu> fact ibai lb* Fraoab fbrritn asocl in dyrbg thto tkin, Tbt t t ont aisrtea it dit> 
tribotnl Ibroogb moat Eumptaa coantrita. Tbo uoiWr fur to a Uaiib thito, with tU 
top boin a dark broita, ibe throat btiag gaocraily a para wbiio, by wbicb It to 
Aiff toftti bIimL. 

Fitnaa. Theta ikioa art farfer ihtn the bUci. aad ibt far to hiagtr aad folltri 
about I l,U00 of tbete tkint art annaally brought fnua Aawriea. Tba uU. wbicb to 
long, roaad. atal giadaolly toporing to a poul, wia foraurrly utad aa tbe eoaunMi 
oniaBwnt to a natwnal rap worn by tbt Jew auirtbaau of FulimiL 

Miaa (UrntuLt n'm). Tbcra writ fiS.OuO thini of tbto Unto aniaia] bruaebt to 
tbit nautry la IdM. Tbe fbr reaembtoa atblt in cnloor, bat to c oa tu t er ably aburttr 
nnd nrara gbaay, 

EnMtaa (Afatf<£i trauaea). Tbto animal to timllar in fi.ra nnd bnbit to tba 
tnmman wcaarl of thto eoantry, hot la Siberia, Ruala. and Norway, ftona a henct iha 
tkint are iroponed i tba Unit animal daring winlrr beoanua at whht at tba taowy 
ftginaa It iahabiU, and to nteemed tbt whitett for known, tboo^ in anmmtr kt 
droa to a dingy brown. Tbt tail af tbe tkin. of wklck Ike lower kolf toirt block to 
utiiaUy Introdiired ta an ornament to ibe partly wbito for. lo Edwacd iU.‘a reign, 
tbe oee of rnwine wae raetncled lo the royal (kmtiy. 

fiTcii or PuioSTAT ftmiarim), prnduofd Kampo oftd m onr 

own couacry. Tbit animal baa a toft hloek hr with a rich ycUow gnmod. Tbe 
natural imeU of Uito hr to anpl eo ttal aad diSeult to orereame. 

Norm AnKatctH Samn {MrpJkilit AmeritumM). Tbete thint art imported by 
the HadMn'i Bay Company. Tbe animal from which U to oblainrd to aUied lo tlw 
iMilreat of Europe, The to to a tod black, with two while etripet mnning fttmi the 
brad to Ibe talk Thto hr to not mneb oted in thto coaniry. 

ICoLUfKT (Ifeindi SHtrm), Tbe Tartar oabte, which to of a bright rtllntr 
rotnor. It to oometiinet naed in hi natnml otale, bat to mnit frequently dyed Wown 
to Imitate other able, to which it been a ttrong raemblaace. It to remarkable for 
tbe naifiHinity of Itoeoloar, barliig an tpot or difference of tbadc in any part of tbe 
body. The t^ which to of Ibe ame coionr, to enclniieely nacd for the beat aititoh 
pmeilL 

SictK Bar or kfcaatrioH (Fiher tUttkiemtX aa hihaliitant of tbe ewnmpe and 
rienn of America. Abont a nuIUoa tkini are hroogbt to ihif ctmntry aonuaUy. 
The to rroenblet that of tbe beater, aad wa oard by bat nianufoetarrn. Tba tkiM 
are alao dyed by the hrrier, aad aannfactnred into many cbenp and niefal nrtielct. 

Nirraia or CoTroa (A/peputtawiu cappat). Thto aaiimd to larger than, but oome- 
wbat limilar to, the aotqoaabi It Inhahha the bnnkt of rltcn la Bocaoe Ayret and 
CbilL Bat fow of thrtt tkiiM an nnw napofteiL 

namma (CnreCa n^rtru), a nntiee of Germany, where nnt tea than 100,000 
akint are aannaUir eolleet^ It ha a poor, abort, and coora hr, whieb to almort 
exclaaitely need for cloak linings by Ibe Greekn Tbc colour of the bock to a RibUth 
Jmiwa. the belly btaek, with n fow light tfou. 

FanwrntgT. The ekln of tbto animal to marked like tortotoe ibetl i h to broogfat 
(Vnoi the ooutbem eatraniittoa of Aiiatie Boain. It to chiefly oiod by tbe Kuaeiaon 
for dnab lining. 

Haarnn (Catfer AaurieanaM). This beantihl to to fonetima naed for articlei or 
drea In order to pirpare the tkin for tbto approprintion, the eoane bain are n* 
rooted, aod Ibe arfbee eat by a eery iogenioos nuebine, tomewbat aimilor to that 
ooed in drrtilag elacb. The akin tba prepared bet n bcnatiAil appeoranea, oiX 
nnlike the cnttly South Sen otter, and ha tbe adetulagr of dnohilily uiul ligblactm 
Orran (ZaCrw rafoorit, Lmtra CbwuInMtt), Of ibe Rritiak otter aboal MW 
arc coUeciM aanaany. The large qomotity naed by the Buaiaiia and Cbiaea to 
drrieed priocipol^ ftra North Ammca. 

Sax Orran {Kakfirm oarimi). Tbr tea otter ba a eery tbkb, toft, wrooUy hr, 
and to matt bi^ly priaed by the SoMiani and Cbrntat^ lo wboa most of tbo akiat 
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■re npoftea. Tb# bi'iibbI U fmii"! « ‘be P«e'll« fro“ K»m<«ebMV« lo the 
Y»now See. on the Attatic eoMti, «iid from AUiki toOdiftmm o« ibr AmericM rt^ 
Seil. l Itxeuy. Thei« nr noinerou* of ifaew ob)eh «r» ftwtMj on 

lb* onteni coMti of Ihrn uUndi, ■oJ lo iiomniie nnmbm on Ibe tho»«« of Labrador, 
Grrmlaod, rad NrwfoundUnd. The pvatrr portioo of ik« eiioa teraoned are 
traoed rad enaiiMdled oitb bUck Tarmah for Udi«’ e^l otbrr dfaCTiptione m 
«oU •dapfod for fhr- IWfof* ihrr era be nwd aa a for. h ia n«etam7 to raaore (be 
erry ran* boira wbkh corrr abaaotifonv lira and iJIky for. My abar^^ frU 
to half Ita natural rebatraee, Ibr roo«a of tfie enarar bain are nil ihrtmjih, and they 
emiaT foil out. bot tbr araw r«ort )■ predueed by the natural proeeaa of feroanlatjon, 
vkioh cuaura «h*n tba akiiia are properly orepoRd and aUooad to r rmaai foF«h«f; 
Thia for ia rarely uarf in ita natural aute, Iml ia dyed a drop randyke bnron, wnen u 
baa tbe anpearaoee of the rkbeat Tel»el. 

Tba iklni of tbe fox. tba wolrerliia (Calo ham), tbe bear, tbe bare, and tbe rabbit, 

■earrotr require ratieo. t. u • i .a • 

Tbe'iViinaaxu eaprolany tbe StbrriaB iqmirel, la murb loogbt for. It iaaaid that 
15,ona,oi)n of tbeae raina are annually eollrotcd in ntuaa, and of tbeae. .\000,000 are 

**CMiacrtl^cSnie*.fti »a«S*ra). There are two rarirtiea i/ Cbincbmij foo 
produoa of Sooth Amarian Our aiief aopply ia from Borooa 
*rba ikiiu from tbe former locality are of a ajlrery grey. Tboaa from Anca are tbe 
darkeat rad brat eolourtd akina. .... 

lUrcoon (/Varm nrfor). ibia for ia naed for lining erota. , . , , « i j 

Cat (Ffia imaUtm). In llotbrnd, the cat it brad for >la for i it la frd on flab and 
canrfiiDy tended untU tba fur arrirea at p^eetion. 

ranana Ltwx (fWia CBJKi*»n»> Tbli ftir ia not much naed in tbu country, 
but it ia prepared and caported for tba American market. 

A’mnfor i/s/biu nwf ffora impa-ltd h tht yean IBig te l»»7. 



IM. 

1114. 

im. 

IMS. 

tmg. 

'ikioa 1 — 

Kbeepaud lainfa 

Goal - • • 

Kid - - - 

Seal • - - 

Foris — 

Sdartrn • 

Mtuk - - - 

Kaeroon' 

All cuber akina and fun 

3,372,855 

e6ld>94 

bbfoaat 

8S0A50 

1.54,671 
164.532 
475,»6 
. .• 

»a. 

SAIO.UI 

911,925 

7265)04 

661.552 

I63AI6 

100.203 

505A65 

286.126 

We, 

IAO6.O0I 

308.918 

695J5* 

BOidxn 

283.163 

16751*1 

394455 

27^764 

na. 

3464493 

1419449 

439,910 

681434 

206.777 

IIS5>46 

428,121 

4485M9 

Vo 

8,483,681 

l.lfi«4T7 

400460 

805,438 

137418 

146.640 

49t,l» 

4.‘t947» 

Talul Volta n 

f SHiai aoJ Flirt imforUJ to *» yean 

1154 to 1937. 



no4. 

IMla 

laac. ' 

lur. 

Skiiw * * 

«. • 

£ 

15)17.453 

£ 

041435 

/ 

1,436468 

£ 

1,432,974 

yumitr nf Siau mid f'ara erporbif la lie /tart 1953 to 1957. 
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1M«* 

tM. 

1117. 

ukioai 

ttbeep and lamb 

Gc*t - - • 

Kid - - ■ 

Seal . • • 

Fura: — 

Marten • - • 

Mink - - - 

Baeeoon 

All other akina and fora 

■a*. 

96A89 

240,245 

48,749 

12,163 

29.677 

74A09 

4S3,8«.5 

ICn 

.W4.622 

295,548 

fA347 

t<5>l> 

24.253 

61,957 

5075»*7 

I1V<8 

221.752 

129,681 

174»» 

1,983 

29.476 

78,744 

823,228 

141,419 

am 

81T5W1 

283.486 

4494 

8,693 

465167 

40,748 

8SU470 

225,904 

ten. 

271419 

899.140 

19441 

55:21 

*95139 

1 84.791 

t 489428 
228420 



a 4 
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tM. 

IMA. 

IMS. 

latt. 


X 

t 

t 

/ 

Skina and fiua ... 

147469 

970407 

396461 

469.764 


Qwuaiifw* oW y^m ^ Skiiu mad Fun tsftriid m At ywr l#ST. 





OMelttaM. 



r^m$. 




«k 

9atv4ai 
md CV 
iMliil fm- 

IM. 

•niAMMe 

ra»«c« 
MS 4V 
tatlAl Pm- 
dmm 

TmaL 

Um 


K*. 

N«e 


£ 

£ 

£ 




67,440 

17,440 

*o* 

41434 

41.634 


* 

101403 

399,140 

601,643 

9409 

41459 

61,111 



tt* 

60481 

104 at 

• 99 

66,144 

66,144 

Mittqimh • 


68l.705< 

448440 

1431,945 

36471 

13445 

69417 

• 

rtr 

465416 

465416 

eta 

91.036 

91436 

Sheep and lamba 

• 

1411.761 

171415 

1486496 

76.681 

16,919 

93469 
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Betf • 

{^t - 
CfaiiichnU 

Coney 
Deer - 
D^ - 

DoiriUh 
Kk • 
Ermioe 
ruber 
Fitch- 
IIm• 

Kid . 

Kotiaiky 

Leopard 

Lkn 

Lynx 


QiMMMll 


Ha. 

T,tl7 

4.570 

t4.7V5 

is,n)s 

43,607 

144 

3*7 

Ifl 

HO 

l.lll 

S.60S 

40,535 

It.54l 

1,505 

99 

91 

97451 


:il 


* 

14444 

i/Me 

1.679 

375 

6.664 

1 

17 

II 

103 

11437 

4V6 

936 

3,109 

963 

43 

99 

17,466 


flktM:— 

Martra 
,. taili 
Mink 
Kotria 
OlHT- 
Prhs 
Babb' 

» ttlU 
Beal > 
Bquirnl 
e taiU 
Svaa 
Tiger 
Wolf- 
Wolrcrlom 
UDenanemted 


rMH|»dlnl 


rj»dlnl 


••,03a 
1.M0 
64,7s I 
36,436 
1U444 
660 
114 
970 I 
6,711 
650 

’t90 

T 

5,715 

656 


* 

71443 

46 

33.659 

1413 

15490 

6 

no 

17 

9466 

7 

601 

81 

II 

1.715 

493 

17.663 


Tka imp«»rtanc* of the trad* in ftin and »kla* niU b* rendered eeideot from iba 
preeedinff aeeoonta of the Importa and F.xporti. It woald hart been dealra^ » 
hare leparaled tha fur*. atricUy K> called, ftwn the iklna, hot tliu kaf not been foairf 
praetiraW with anyUiing like accotacyi the muraa are tkerciote giean ander the 

baad* adopted by the CuMnm*. ... 

Fore ara anl^ccl to itjary by eereral i|weie* of motki, whow xnitinet Icadi thnm to 
depoait lhair egga at the root* of the line hair of aatmata. 

Uunant mmtioiu 6ea epecire that prey noon cloth and foil, of *^h Tiaew pe^ 

_ a- y, ffttimntlln n"*! T. taftbtllt ara tha moat detirueuee. Mo aooner ■ M 

worm haiehed than it eala iu path through the far. and crmllnnea locrenalogV 
deMmetiT* anlil h arrleea at ita faU growth, and formi iuelf a ailken eoetnne. fro* 

which. In a ihoet tln«e. U agaia etnergea a perfrel moth. , > . 

Another dome of the decoy of (hr ia. In* moutara to which they are fteijaealiy 
eamaedi th* delioale eimeture of the fine under fnr ennnol be preiereed when «y 
dampM ia allowed to remain in the ihin. Thle bet k weU known to the kmitar 
manobetarcr, who, hneing wetted hi* ekina, allowt them to ratnain in n damp cellar 
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far B frw d»n. fnr porpoM rf mnoruic 

mttiMi l^ciW. «ft»r rvmaminc oftly cnm w*ek m • moiM cooduwtt. h from 

fl* iU.Me«-rT«o w 

pMeet tiMnn tna bmiIii * J^ipoLd to roio ^Ir<U«^ tiui) mo« be 
fro-ith. 4», Md wben fmi by far the 

beion with « -Doll coiM. «id W ^»Uy eeairH » * ^ 

iolo »bkh notbi emoMit rotor. Dunn* the Mnomir they iljKiU be 
o »Diilh to be onio hooteo mad oindT?lb« iitaotaio 1» wlueb Ibey ^ Te beoi p h^ 
be at «U lUmp^Wth Ibaee jeeconlione. the miMt eolooble fun Buy be pewerred no 

*^> Ulli^CE ^ ^5e*^r»riooe d^eriptioo* at fitmoeei cni|iJoy«d ta 
oietollB^ba peWMeee win be fcoSXeeriW ia the erticlee devoted to the mettU. 

dried euie hi eloeed tafae *Hb ■ Utile eelt hotter, where t^ nade^o ■ 
^tuTwitb ueB-. feet -itil they i« «meleBtly ^ ^ 

3um ere eewti up. the fur beiog turned inwordi 

irTSLg dfreeed, Sey require bo eewtag. Tble eewiagii to«he 

• >th Imtier or tanl. and la intended to proteet the far ftom the grcaae. and t o pTM oote 

rbfw^-gV3i 

ihrir Oeah ia reuwredi or they are fleebrd. See CoBBriaa I n»y ^ 
trcMd aXvadmg fa tube cootainfag eawdoat, that frooi Mbo^y 
«ba contBfafag ^ «t Pari, or 
the The BiaiB oldeBt of ihi* le to rmiort ^ gtw w^ 

SI prSIoo. pmeeareu^They are then beaum with a dick, a^ 

dreeSng h etSI^SIw4 *‘^m*'’ThS^^^ 

orated et lfader fa a atate of rotation, and then eooifatl by haoiL 
*^-USlit OU* During the rKtifloaUoa a“h2llle -hU ia 

arpualcd a ttcry fafad oil eT«, a 

thecaoae of the oapleaBuil dlwda w^b wVieh pro- 

prelcd to eonlain fa "J'S efale akohol COTTOO. 

r—l oil iaeuriahly eoo.^ of ?? ".eetr. The nature of faeel 

mimed wUh That which i. ordiaarity 

dJSpa ijurf 

i.« bii*12. "^0*1 .u«“ •-i“ "“™* 

'“¥r.s£s“jsi2r5“^:.f«'!r«^ 

Si 

K 2 SSS’l2ri,?raSS5; 

prepared. By didUltng amelic alcohol with aulpbarm and and 
I- ,,.? HT^htafa tl^eetnle of amyie. oommerciaUy haown aa i«tgwl fa p y ay^ 
‘ The forriga faael oUa obauwd ftntn the grape marc cooiaia aerertl homologara 
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Ultkvr 04 biwCT ia iIm Kftn tku itw os^lie alooliol. !■ &«. k waaM that 

dorfaif (b* frmtMalioa of gnfta ibcn u* fcouk. Ml «ol; alcnhak, bni MWn u4 
•cida. 

M. CkmaA, bjr lypo t ic D y mt ii y ii nt Ow dahjrdntod ud otr* TaiaiJb |Kirtin« of 
tbr w iiitf of tW dwlSIatiai of KrB|w auR aieoknt. o f t a r di d ia tilatiBf a fluid 
builiiiK al Fakr. Thia prorcd la tw parr propioaia alealiut. M. Waita haaalM 
Imti ahta ta obtaia tba batjrlla alenlial bp Kctilpiaf cartaia laaelaMaa of potaw oiL 

AUflualaUaifa aotaacooipiaa. Tha aathea of Uite aitiata baa frpaatadlp aaawiaad 
apta i aaiaa at Ra^liab and Hooick ftNal oil, whicb did ao( aoolaia aaptWan o«a tba 
atbylie aod aaiflM otooiicdi, aacmmaiad bj omII portioaa at tba aeldi, ahiah ata 
praa u ra J bp ibair a aidathia . M. Claaeid ha* giaaa tbr fldl a wia g MOtma^ ahkb 
aaplaia tba auutaar ie abieb laecbafiaa auttara hraab up farto ho ai a le fu aa oladudi 
andir tba hiflavaea at fcnaaata. I ha*a radoctd tba aaiiarp aotatiaa oaiptopad bp 
bioi iaio tba otdiaarp flmaaba oacd m tbia aoaatrp, la ofdaa ta nradar tba nlatiooi 
at cloor M paaaihla to tba readar. 


flC’TI'H)" 

» j 

Glneoaa 

t0"H"O“ 


-ICO* + dCIlW. 

AteoboL 

- tco» + eipo* ♦ *c*iro» + ina 

Pnipioaic aleoboL 

-- SCO* + jcii-o* + too. 


Oatplio alcoboL 


fCTTHy* - dco + ciiHj* ♦ eni»o« ^ ano. 

, - 

AmplM alaoboL 


M. Cboaal appoan to aoaaidrr tba laat aqoatioa aa iodiaatiaf (ba aacrautv of mti. 
pioala akoboi baiap alvapi flamed abaraTcr amplla aloobol la gaaaMMdi biit Ihta ia 
not hi aecordaaea «hb tbir laaalla at tboM abamifta who baaa aaaiaiiiad crude ampUa 
akobot rapcatodlr Ibr prapioaic aieobol, bat without Bodiag aap. Tbp tatmuiaa at 
Ibaaa tatcmatbif hoamiaguoa appaan tbenfm to do^aad apua ipoaial eircaaiataaoaa 
aoaaaeiad wUb the fenacalation. 

The caprnie alcohol la alau cootalacd la eartaia aoriatica at fhatl eU. 
la order to amlat tbooa who autp wiab to rzaaiiaa tba flald aUaM M^lba fcDowing 
tabla at tha pbpgieal propmiea of tba alcobola op ao bi^ oa tba oapnie baa baca 
iaaerted:— 


TaUe tf lie Pkfueal PraptrtUt 1/mar / T u ai i Jiyau .Gndili fimmi ia Font Oift. 
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MKlirilB 
KtlifUi 
friiy^wle • 

BtftvAa • 

AmfUti • 

OwM and ftilfH 

GafwtiMMC • 
CHiWfl 

Worti • • . 
■aUr4 mtA DtfSM 
Fafvt * • • 

c»u*o» 

C<t||>«U> 

17^ 

wo 

•TOO 

•M* 

• wofliaio 

vtn 

tw 

1|«T 

• Mi 

MflTl 

vmH 

rmm 

1 Mrt4 
i-MM 
• MM 


Foarl oO. hi addtdoa to tbror baataloKoo ateobab, coolauM laTanl flittp arudo. 
Tba fldlowiaf IlM ooulaiiM the aetda fliuod la fatal oil, with tba M»nr of tba obiarrar. 


KaoMoraoU. 

FvnMiU. 

Odwmr. 

Fororia . . . • 

r*n*o* 

Weth.riU 

AMtio • • • • 

en'O* 

Kent 

Valcriaaie ... 


Krot 

Oapndr.... 

C’lfHF 

Wrtbrrill 

fEnuitbplIe ... 

c-ii»o* 

Maldrr, Wetbrnii 

Caprpile ' - 

Cll-G' 

WnheriU 

Caprw .... 


Ilownrp 

1 VarpaHa ... 

c«u*o* 

Kutba 
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Ttml oil liM b(«a jateatcd m • lolrMt br qataioa, b«t to odaor. nd non oipe- 
eUUy lli«l |>nida«»d bjr to ovitotUM. oo {leniarati; mUkko to ujtlung with which 
h hM be« In eontael. ih»t gnt tan in mqttuto ia tha inrificali^ It in rnanrh- 
nUn that nt ihr flrni iantnnl of onwUiof moot ipnoinMon of ftonl oil, the odonr b not 
■npkanuu, hot in n Tory few occoDdn it bneoratn onecodiiigly irpoUitc, ml |m>. 
Token cnaichiRK.—C. O. W. 
lr'(l9E& ibo &trKTT Fcnta. 

FDKIBILITV. Tbnt pnifercy Vr whbh noBdi aman the flnU Mate nnder Iht 
inflnrncT of hnni. With n few cxocpiioio. nocb at oaibon and loaw organia boiWi, 
all mbManMO apptar capable of noanmiag the flaid itetc. Ahkoagh wa do not ap¬ 
pear to toTT Bttaally fated ctonoa) by meant of the Tohab battery, thi diannmd haa 
Urn Ibaed and coaemad from a cryttalliDt gent into a maai of opM|a« ooke. 

Tbeoard ban that gruoprd the tactabi— , . , . i. 

I. Faaiblcbeloaramlbaati —ifemey. peteanma, an/ua, ta, kuatalk, bad, kOf 
rnMB, ur araif. riac. mmlaumm, codw/am. .... ... 

f. InfltiiUe below a led heal i — SiW, otyper. pr«, cidoft, wmi. aaiapoaeta, mM, 
puttW.ina,me4«dmina. nrwaMoa, teaftka. ch-mamm, hltaow. eeriam. amiein, oWiaia. 
rkadimm, rittntwm, tmUmhimm. , . „ . .. i. 

Pooillet hak fat hb admirable treatbe oa heat, gtraa the fiiOowuig table of tha 
(luiDg poiau of Tarioot aabataacea: — 


Mrreary • 


• 

CwMigraiNb 

Ud of tarpentiaa 


• 

— 10 

Icc • • • 



0 

Tallow - 


• 

S3 to 38 

Aretia acid 


- 

45 

Spannarcri 


• 

49 

Siaarine • • 


- 

43 to 43 

Mainrir acid • 
rabTrnchrd waa 


• 

33 to 80 


• 

Cl 

While waa 


• 

68 

Stearic and 


• 

70 

rbotphonu 


- 

43 

Pnta^um 


• 


ScHliaM 


• 

90 

loirinc • 


• 

107 

Sulphur • • 


• 

114 

Tin • • 


• 

130 


XaOM. feellrrab. 

Bbmnth . • - • *oa 

l.ead . . . • ant 

JCioc . . • - SM 

AolimoDy . - - 433 

Brooae - - - - *0« 

surer. Tciy pore - • looo 

Sund^ptld - - IIM 

V-ry fiae pJd • - - 1130 

White cat! iroii, rety fusible lOSO 
While caal 1100 . tec^ IW tti 1100 
Crey catt Irmi. my ftoiUa HOO 
Grey cat* Iron, tecond foaUm ItuO 


MangaacMd cast iron ' l!30 

The more faetfala Herb - 1300 

The le« ftifible Merit • 1400 

Soft iron (French) - - 1300 

Engibh hammered irmi • IMO 


rrSIBBE METAL. Sre Aturc. . . , , 

ThU alloy owea ua peculiar properly of meltiag at a eomparatiTOly low lempc- 

ratare to the prtaeaoe of bitmalh. 

• partt of bitmnth, 5 rf Itad. 3 of tin - melt at *13^ F. 

1 do. I do. I do. - do. 10^ F. 

I do. 8 do. 3 do. • da 131* F. 

• da 5da4oftiii.aD<llof type mrtal b an a lloy 

ranch need on the cootioeot fnr prodoeiog oat» of imtob ly the WwAiV^o^ A 
teletarr of fabmoth. lead, tia and antimony ta tmed m tbn coaatry for obmm^ 
oopica ftom wood hloeka. Mr. Cowper need I of bbnrath aod 1 of M to 
rikjr*<^ tntoble for rone engine and accenlric turned pattern, to hr prmtal from 

**TTi?io^tSdOT med^^pewtemt cimtitt of tin, lead, and biTOth to 
pn^pti^ , to"lh «ter. to a grrotcr or a leta eatmtt iato aU the roll 

*^FMi^ metal hat alto berg rmplcyrd at a tort of mfrfy ^r* for beam honcra 
Be adjottiag the proportioot of thr thare ntined bmuIi, a alhty aaa he mato which 
will melt et aay required temperature 1 therefore, butler rote to thb tem- 

neratarr. the metal plaf garc way and the item recaped. _ 

*^Fr81TAJf b a i^rt of eoane thUh rwetded conon. ^ b ^ “ 

oUea leaden, or ottoTdark eolonr. Braidiit Ih* eoa^ whmh » 

the naair of pUlow (mnhebly ijOawX the cottoa TW 

veteen. thkhart, uM far men'i weanag apparel, betatg to tlir tameTthne. Tto 
enmnoarat kiad b merely a twrel of liior,,5*^ 

liout teatare, and rarr narrow. icUam rareefang I. or 1* htebea in br^lfa It ■ 
tut from the loom hi half pircea. or rndi a# they are aiuaUy termed. ahoM »S yarta 
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kM|r. uMl •ft«r «a<rrfo<iit tlM folatqanit opentioB* at ijtiog, JiMUf, ud fcUiaf. 
b rmij fbr ih> mirkitt. 

Tlw dnoxiit ud eordiag at eommao ftmiu b rarj liapb, briair irnimll^ • n- 
pibr or ubnikra twcvl of (bar or firt barea. B«lo« ani tXBm|>ba af a (r« dideroal 
kwdii, Kbctad frmn thcac no« Rrarral b laarthtre. 


Tk# BOBibar of barra of IwiUbt air rrpmciiud by tW lima aeffm tha papar, and 
Iba rordiay by tba dphan la tbr littb aqaana, ihoaa whbh raba racry Ut batag 
dutiafnialud by Ibeaa anrka aatl thoae abbb aiak Ibaa bft bbak. m man partiaa. 
bfia aaphiaad ia tba arlitb Taxma Paaaic. 

wbeo Iba autarial b tUk. b b calbd aalrri. whan cottoa, aalaataae. A aoa aa aa 
Iwcabd clolb, ahaa etaapoaed of aOk b eaUcd mtia > vbaa otcaUam, foatiaa or jcaa t 
of wooDao, pbidiof, MTp. or kam y nata. 


No, I—PUbra Faatian. No. JL— PUla ValarfrL 


liLL 

1 1 1 « » 1 

1 

•1 


i 1 

1 1* 

1 i a a~m 

1 

8| 



u 

r| 1* 1 ~i 

1 

d-p- 

• ri 

1 1 

—Vr 

ia 1 » T I 

1 1 


i'll 

■FT 

1 1 

- 1 -J- 




Of tba abora. rack eoataiaa (ber baaaa of baddlaa or baaWa i tbat rrpraaaatad by 
Ho I b vmapkt by tour traddba. ud that whlefa b diatiaipiialMd by No. f. by dra i 
tha aaceaaikn of laaartiim tba tbiaadi of vurp htio Iba bcddba vill ba dbmvand Ky 
tba Itrutaa batvara Iba liara, mad Ibaordar ia «hich tba traddba ara to batacoaauraly 
priaaad dowa by tha Sfaraa balov. 


No. Sr—Ooabb Jaaa. No 4.— Plaia TUckaatt. 



L!.i*..;.j}i 

lut 1 1 1 a 


i«i t111 

1 c « 

u 

lai*! i 1 1 I 

1 1 I '• 1 1 » * 

u 

1*'J** « ~r~i 

I* 1 » <6 i 6 1 1 9 1 

4 

» i 1 

■i'a'alV - ■ 


t 7 


. Tb*vJ''“ ‘i; former, ara wroa«bt with laaaaa. No 8 rtqiiiraa (bar. and No 4 
«Te traddba TU amxamma at !aaartia|r tba thrvada of «ar|>. and of workba tha 
traddba, ara nurkad by tha mpacliira oambara bataran and andar tba Kara, aa hi tba 
lormrr exaaipb. Bolb ara ikbrica of ebtb ia rrrj cioml aaa and aatimaticai aa low 
priead artielca. 


No 8.—Beat TbbkaatL No Tabat Tali 


- r 


a 1 

1 1 1 * 1 1 1 1 • a 1 


- aij 


i 

1 1 i 

i 1 


1 


1 loi 1 laiat 1 I 



1 

« 4 

1 —r ‘ . iat t - 

— 4 1 r 

ft 1 s a 

1 


i 4 r n-^ 



TW are (bnWapaeli^ of what BUT ba. and kneealad with fear baara. and 
ia both rxraplu laa traddba uc turd. With two otbar apaciaiatia wa thall rooclnda 
wir riampba of tbia daacriplioa of work, and ahall then add a »rry (rw apeciaana of 
Iba BWfa eilenatra kioda. ' 


No 7.— Cord and ValTerat 


No t.— Tbickacu Cord. 


mu 


t I I l»l I laiai 

* I I l»l~i I r 


I i" T 


_ Izii i«W“H 

* , ; • ^ a a I a r 


4 a 

—r-T- 

-»•If — 


In theae lb* aaeeeaalcia of drawmft and working are narked Uka tbr ftiriarr. The 
^ aiw etanplea af pauamt arnwi^ whb tin barca. No • baa eicbt, and No 10 

ftTebcddbo ’ 
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No. 9.— Doabk Cordsroj. 

No. la— 

GnaaTbkkaett. 

1 1 1 Id| |a| la 

1 1 

1 1 1" 

•1 1 

t Ml 1 t lei 1 

» 1 

1 let 

1 1 1 

!• lU |tt le <«• t 1 1 

• I 

Ti lb ' a 

1 a 

1 1 1 1*1 1*1 1 

i I 

(•1 i» 

» ] « 

1 1*. 1 1 1 fat 

» 1 

*■ 1*1 

■ 1 I 

T 1*1 1*1 1 1 1 

• i 

t'!-' iJ- 

1 ■* 

lift i« IS 4 r 

7 ft 

11 f 


1 f * 1 

• ft It ft 

1 a 10 

7 


In hoili ikMr tb« wyf if Ifuntcd into Um bcddlit tbo •um’ muj. Tlut diAmc* 
k ralirtt; in Ikr fjipplKalloa of tlie eordf, nod in th« Hucenion of preuin^ down Um 
tn!iMlc& W« now gt<re fbmt (pecimaM of tbc flulwd and cnt work, known tot tlw nan* 
of TviTftMO. Tbc]'an alaonpoatU leaT«a,aad Um diAfwanlafnkl/bi IB* ennlinf 
and in lb* Irading. 

No. 11. Qiwou'i Velvciecna.^ Ka 11. 


1 I*! 1 


1 i lai 101 1 


1 lai 101 1 » 


1 

i 


lIIAI 1 1 i 


1 1 ifttoi 

i 


TTWiTm j 


-W i*iiL ! 

4 


i*i 1 • 


1 1 1 Tbio 

i 

lai laiai i I a 

' 1 * .i am' A m* ‘ ' 


mna- 

ft 


a f 

• II 


a 

If 


Nok IS.—Plain VdTctcM. 


fax a 

M II II f 

5o. 14.—Geenn Vcltrim. 


— r 



Ift 


I 

1 1 1 |l> l»l |M 1 

1 


in 



ei 


• 

t 1 I0|0 

*<1-4— 

1 


—r 



Tii 

i 

1 »]«| 

4 1 IT 

1 


1 i« 

tt 



a 

1 1 1 lo 

"11 1 

4 


i 




ft 


■ s 

1 ni« 


4 


— 

• 1 

-rv 


ft 

1 1 iai 

14 1 

• 1 1 1 

11 1 1 

i 



ill * a * ♦ • H J I 

» 1 • S. 7 , *. 


TW additional Tarktica of Ignre whkh micbt bt pirra an almoat rndlcaa, bat tkn 
limlta of thia artick will not admit a fttrtber dataO. Thof mlmiy fiacn art lb* arti- 
den in BMWt pinml on. Tbe raridia* of tbarjr may be Indolpcd lo ktou exlrat. bat 
it k aniretfall; kiaod. Ibat lb* moat timida pattern* in rrrry depaitiaasl ofomanMatal 
waarlnc, an thoae wbicb attnet attention and oommand parrbaarf*. W* aball tbere* 
for* onir add an raample of king'* eotd, or cordnror, and of Ihttch cord, with one of 

Calm o» af c«m!^ rdrtt. to fb^ lb. p^krhWn. 


Kn. IS.—Kingf Cotd. 


No. It. — Dolcb Cord. 


i iJ“]“iaTBi 

I'l 


t 

“3— 


Xii 


I n 10 I i_ 
I If «l 


ttsttt 

JiLi m 

■! I lij. 


T«T 


a a I S I 




a 

• T 


• 4 t 


Ka 17 .—G«ooa Ka Ifa-^PUIa VdfcC. 


1 

4 

“! 

Ti i 1 TTTTTT I 

« 

410 I 

' 'In 



a 

fO 

0 

■ 

1 1 

1 * i 



! 

1 

risT— 

1 * j 



•JU! 

i i»1 io 1 

' * 1 



-IJJ* 

1 l»l |ot 

1 »1— 



..Ml -!- 


w II « 

After tba ftiMUo cloth ii taken frtMB tW toom-be«D, tt ii cnrrk-d to the cotter, vko 
ri])* up the sarfiMreHhmda ot weft, and prodnoef tberehjr a hairjr-kxikint sUtiL 
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PrrparalBry to Ua Was c«l. «W eledi ia tpnal r*««l]r apoa ■ uU» alnat aU feat 
toox, «poo ttira riMl of vBtrli a roller moaMed «i(li a raMbrl'obaal ia isni < Um «oa 
to Aea oil, aad i)m Mbirr to wind ap Iba pkea, ia ike abore lia-feat lao^ba. 

TIm kaiik k a ataal rod akuat two Ibal tomf, aod ihraa.aicklka of aa lack wiaatav 
kaviaf a aqoara kaadle at tka oaa aadi ika otkrr ead ia Upend awar la a Uade, aa 
tkia aa paper. To pmrrat lira porat froai laraiaf dovewarda aad iajariaf ikaehitk, 
ha aader aidr la coe Vr ad bp a (wide wkiek aarraa ta atiibo it, at well aa lo preraal tu 
lower adfa frnoi ewniof tka fkicioa, 

Tbe oprratiea (nal* or female) xnapa ike handle ia ibe riahl bead, aad laaiaaatnif 
Ike pn^j^tiw petal ad the fpuda an^ Ike well, poabaa IM kailV imanl/ ftarward 
ihnoah the wboie tenpik od eix bet, with a certala dealemtu OMieatnent od ike akoalder 
and riplrt aide, halaaeinx the bode OMwawbile. like a feaccr. opoo the tcA AioC Tkia 
peweea la repeated apon eerrp adtndn Uae od tbe weft. 

The next prneeae lo wbiek ruatiaae are aap.aed ia airrptat; to hot water, lo lake tm 
the dmeiofr paetr. Tbej are thea dried, reeled, aad bnuked bp a aucbiiie, feOL 
Ffom tweelp lo ibirtp pleeca. each eiabtp parda loog, aup be keweked la aa knar. 
The heradth od Ike cloU la Iwaait ladiea. Theauerraiioa te perfbnoad bp imawn* 
hijl Ihc boadkd pieeee ia taaka of water, bested bp w ak e acam | aad the waehinK bp 
lanaae of a reel or wioeh, kept melriaf rapidlp aader the octioo of a atreoai ad f"ld 
water, Ifar SB boer or loonr. 

After keiaf ikas ripped np,H ia takea to Ike brnthiof or tvaaling auKkioe, to ouka 
it ehaggp. 

Thia eoasiau od a aeriet od woodea roUere, taniiBf ftedp apoa in« aalca. aad 
coeend with tio-plate. roogh with tka ban of ptuekrd koUa | and blntka of waod, 
wboae coocart aader aarfatsai an eoeerad with eard-ciotfa or eard-braebea.aod wbiek 
an otadc to traeenr backwatda aod fitrwarda ia the dirtclioo of the asn of tka i«. 
mlriBg foUrra, doriag the paiiaga of the riuth orer tkroi. 

After ihep are brndtad la the maekinr, Ike good# ore aiagnd kp paoeing tkeir cat 
■arfeee oeer a epUader of hwo, laid ia a ka rir o nul dtreelloa, aad kept red but bp a 
flat. Tkep are now beaehed a^a bp the maebiae, and oooa oxire pa and oear Ike 
aingeing aarlkee. Ilia braaklag and eiageing are repeated a thinl or cewa oera* 
aioimllp a fbturtk tine, till the cord aaqalire a tOKWih pnllekrd tppeanoee. 

The gontb an oe»t steeped, wtekeiL eod blett’hrd kp iaiaunHia ia eoleiitici ed 
chluride od tiwM. Tkep an tiitra dped bp appropriatecbeniral ateatte. After whieh 
tkep arr paiMrd (iatboed bp the poddia]^ ataebiae odiba calico prlulcn) with a toJa- 
aiiira od glue, aad paeaed oeer etran cp liaden to etilCea Ibeia. 

aouMitb ftmiaaa, when cropped urtbora before dpeing, an called noleekiaai but 
wbrii ibom after being dpe^ are called bererteea i ibep an both tweeird fehtirt. 
Caainoa Us flulkni with a tne cord rialMe spon ibe ooeBde, aad a aetiop mribee at 
parne ninniag at right aaglea to tbe conh opoa tbe other eida Tbe uliap tkle m 
soatHinn nnoatbed bp cingaing. Tbe etnlT ie atroog. and has a eerp fine aapeci. 

FUitTIC, or Yauow Wooo. (/Um toeae. Kr.| fMUaJt, Ueno.) The aU fuiiie 
of Ike Eogtiek ijtr. It is the wood of tho. Adarw* Icartaru. It ia light, sot hard, 
and pale pcUow with orasge eeiaai it eoataioa two eotouiiag msilera, me miotma, 
and another mloblc ia water. Cbeenai has girra Ike aaioe of nuria to ike roinur* 
ing matter ebiaiaad from ftmia Ii it procured kp boitiag gnmod Awk ia 
water, paaaiag the decoetioo rapidlp iktoogb a Oiler, aod ulowieg the Uoaid to tuad 
for aeeeral dan wbeo the colooriag antur f aHeia) it preeinluted. 

Tbe deooc^a of fnatk ia water an brigbtroed bp tbe additioa of a Ultk gior. and 
ftui more ao bp canited niik. Thin wood is risb fai euloor, aod iapsets rmoaoeol 
dpea to woaUea MoM^ wHea aided bp proper mordiau. It aailn well with tko Uae 
of tbe iodtgo eat, aod (Isaud btaa, ia peering gmw of eariooa ahadca. Alnoi, 
Urtar, and tolothn of tio. render in eoloor more eieid i ccs nil aad tolpbale of itoo 
deepea iu hue. Fran 9 to 6 paru of add ftank an anackal lo gin a l«^ coloar 
to U paru of doth. This wo^ it oftea anptoped with aalpkate of iroa in producing 
oliTtsod browuiak tints, which agrro well with iU dall pellow. For the nne rvaaoa 
it ia nacb aaed for dark greeiu. 

The Urbromalet of pUath and of laad, bars nrarip topeneded Ibe IM of ftialie, 
bat Mill, h ia enploped ftir prodacing toaie green in eottoo pant, and in light eoiun 
fiibrica, as noaaa a^ araaliin, 

Fl.*dTI^ lamp. (F'eclet, Fr.) The wood of the Jfdu catiaee, a tbrab which 

grawa prioripollp io tbe aootb of Fraoee aod in balp, called alw Iceeciee -*■ 

Tbit wood iwlaini a large qnaattlp of pcUow redoaring loatur, named /tmtme. 
This eoloorfaig matter baa a Mrong sltradiM for oapgen, which ifferu lu itte aa a 
dpr, rendering it terp IVigitiTc. It k tarelp oacd akor, bot as an to airtke 

tutor partintlar lioL 


GALLIPOLI OIL 
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OAllROKtTC, if f jvOovub iton^ fuhitfiiM, ot f grcsfj lutre ip. rf. w 
114 I affiiniio^ no nrfWr bjr cfJrinaiioD i fniibl* ■! iIm bio*pin* htto u opaoM etiHi 
rnnhlf in mumtie acid i •dution afllinb haidljr nny pnciplut* by oxalate of aannifiia. 
Tbli mineral It ilutia|iiiabr<l by iIh birse qaantily of loda wbieb it roaUina j tti ano- 
Itltornti balag, filiea. Mi alumina. 94 j aoda, I7-»5| i-y, of Iroo. 

I -Sli water 9. It if aMMt |irohably a raririy ofSeapo^. 

GAD. A mlofr'f tool i a ywintMl wr^ Wing fu aldcf of a parabono figni*. 
OADIIt.K. 'Hi* •od'dab fiuaily. Bryond ibo Tain* of tbo ood-fiab ai an aitkl* 
of food, thn cod Iittt oil if now an imporunt manufarlnre. ^ Con. 

GAlRtLINITKi ealkd alio Vttrite and Yitrrbyliii U a minrral of a bloek. tonwn* 
Uh. or ycUowUb onlonr. panotar. or compactly tilrvout, and coocboidal fracnirri of 
•P gr. 4-0 to 4 S. lYidUy arraicbing flitMt at lL blowpjiw it fuema an opaiinc 
fbua. aomrlimra witb intomcscctMrr, but doi« not into a bead. It a&urda. witb 
aci^ a aoluiian ibm Irti <bH, with rauitio aoda, a precipitate partly rr«olnbU in 
csrbooale of ammonia. It if rmiarkable for cootaining fran 49 to M per cent of 
aanh yitrin; ita rrmaloiag moatitiicnU being fUic^^ 94-8 1 oxida of ceriam. I7-9S i 
o*id* of iron. 11*43, Tbit mmrrml if Tory rare, if found in tba neigbboorbood of 
b'ablao and Vilarby, in Swedeni alao at IMtko, ia Gnvnlaodi m trap, nmu* Galway | 
in granite, ia Otybm i and In tbe loutb of Norway. Ita peculiar wu 

eoTcnd by ProA^r Gadolln. aAer whom it ia named. 

O ALACTOMKTKIt. or I.AtTOJIETEB. ia an inatrnmrnt to ascertain tbe qoa- 
lity of milb I an article often aophiatliMed in Tarlooa waya Ficib milk, rich fat otenm, 
baa a leaf apeetSe grarrty than the fame milk after it baa been akimmed; and mUk 
diluted witb water baenmea proportionally lighter. Hence, when nor purpewa is to 
determine tba qnaatity of cream, tba galaelouHicr may eimaiat merely of a long gra. 
daated glaaa tnbe atanding upright npam a aole. UaTing Ailed 100 nuisarea with the 
recvol milk, we ahall acr, by tba nwaaurea of erram thrown up, ita ralue in tkia mpaet. 
A dclknie toag'raaged gbua hydrmnetcr, (tradttaled from ItlOO np in I OOO al^a 
the moat eonrenurnt meana of detecting degree of w at er y dilutioo. prorbled tbe 
ahaenea of tbickening matrriahi baa bent prerioiiaiy aaeurtained by Aliratioii. Geod 
fraah milk indicaira from I -tOO to 1*0391 »ben the rrcnm ii rrmored, 1-OM to l*tiJ7. 
Whrit ita drnaily ia hma than I ftia, we may inlkr it haa been tbmnad with water. 

OAl.nAJfDSI la a gnm-rcain, which ocean aometlmr* in yaltow ^iaiag lenra, 
*^•1? agglutinated i of a ati^g dunblu aiaell i an acrid and Uttar laai*; at other 
llmea ra Inmpf. It exndea eitb^ apaataneoualy or ftrora iociaiona mailt into tba atam 
of ibr Aaiun pflJbaa«a^ a plant of tbe flunllr of amieU^/nw, which gnrwa ia AMra, 
partjrnlarly in Elhbipia. ti imataiiia <7 of reuin i 19*3 of gumi 9*4 of eolalile oil 
aad waleri TS nf woody flbm and other imiMirilief t with tnea of tcU malaie of 
lime. 

GAI-ENA (Plamt mJ/krt, Fr. i Hlfialaai, Ocrax) If a anlpbldf (aulpharet) of 
lead. It ia ofa lrad>gT*y roloor, cryalalliaea in the cnbieal ayawm, and ia aaaeeptible 
of etanragea parallel to tbe (beet of the enbe t ap. gr. 7*7589 i cannot be eat ( ftuihle 
at ib« blnwpiiia with exhalation of aulpbareona rapDorai if catlly reduced to metxlba 
lewd. Nitric wrtd Ana diaaedrea it, and then Ihrowa down aulpbfit of Und in n wkitf 
precipitate I the aolatma affurding with plain of fine brUIiaal lamina* of land (arbor 
Saiurni), It eoiuiala of atUphor 13 1 lead 99 1 with a litUe iron, and genenUy n — 
•luantity of ailrer. Tbia ii tbe ricbral new df lead, and it oecnn ia almoat rreiy gai>- 
Ingiral fiirmathwi, In reina, in niaatei, or in beda. Galena in powder, e«l|a * d Aloufou. 
in employed aa a glue for coitm aioocwaru. See I.naiK ‘ 

O Al.liN>T. b a name of a white aemi-aolld wiacld min. found oat Ar.treef i or aa 
InArior anrt of laiiiantiBe. poor In oU. 

GALL OF ANIMAT.S. See Ox Gxu, 

. GAI.t. OF GI.A.SS, called alao S.ANIIIVER, la the nentra] tiU ikiinmad off the 
tnrftme of melted crown fbutt which, if allowed In remain too kmg. ia npl to bo ra> 
abforbrd in part, and to ipjara the qaalily of the aiat^ u the woilmen ealllt. Sea 
Gutaa. 

OtAULATESt aalta ctmaialingof gailie acid combined with baaeai iba moat im- 
ponant beiog that with oxide of iron, ennaotating n prineiptl pau*t of the blacb dytk 
O.AI.I.EII Y, in MittM la aotne diitrieta, an andergrmtnd hnriiontal cttcaratioau 
U A 1.1.1 A RI>. a mirth of England term for a hard, amootb, ftinty grit. 

CAI.I.It' ACIO ia tbe peealiar tohl extracted ftom gall>auta 8 n Gau..|igTm 
GALLIPOLI OIL la a ooarte oBre oil,coatainlng more or lea macilaga, imparted 


aao 


GALL NUTS. 


IWbo • Kapwl ID BiMrd. el lk« arotlim el Otiaalo^ in tka liingilow of NspktL 8ca 
Uura Uu, 


GALL-NUTS, or GALLS fffeit dt G^k, Fr. i GoAb/U, Orrm.), arc tx- 
mtetaeee Aiasd ngpo lb* iravci ud laafawlki el a ap**^ of oak. calM ffomm im~ 
Jertm^ wbich |p«va ia ikt LnaoL They art prodacad ia caetMpHoct of ika 
paaotare of the fceula of tka gall ntv (Cfmt/mJHii gawrai), arada la nrdar toiUniatt 
*CT* • rooid vhieh tke Joie* el tac tita rxndca, aad drift ia oeenatiic paruaaa 
Whan dM iatectgrta (kUr fonaad. it cata throagh ikt aat tad flin dC 

Tba Laraat a^attorrao dr&ml appeanunaaad qaaihlaai tka BrM art keavp. 
coBipart, iaipcrnrataiL tka bucct aot hariiiy bare aaSk-kMlp adraacad to aat ita tap 
throogh ika thtlli pricklp oa tka tarftfwi of a klafkiak or biukdi f nm kaai alaiai 
lk« ^ of a maUft kaH Thaae an tsallad Uadk, Mat. or Abppo plk. Tka ataoad 
an Ugke apoogT, pit retd witk eoa or aian kfdaa t Mnootb apua tka aar&ra. el a pala 
grrpHk or nddiah palbia ooioar, gnmaOp iargar tkaa ika firai, aad an eaiicd rkikr 
galia t bat ibrp an inferior to Ikt fonnar, aad gmi can akoold ka takra ia tka par- 
chaM of Ika beat qaalitp, fcr tkcaa an oAeii dped by diaboont mdm lo laiilair tka 
kot Uar AWppn (alia, kirt tbtad- a a’I map ka drtnetod bp Ika amall bolt nada bp tka 
Marct IB tka wkita galia, ao that if Ika blaa galla hart kotea, va nup ba inn tbrp an 
aot gctmloa. 

Ucaidn ika gaUs of tbr Lrraal. olkm entaa fecua Iktlmalia, Illpria, raJakria. 
Ae. I bal tbar an of iaferkar qaaliip, bring fuund opon tba (famiu etrritt tbrp an 
amallar, of a bratniib colour, and of inferkir Taiaa. Tka ftirthcr •oaik tka galM an 
gn?^ they an iMkonad tkc batter. 

Gada comiat prioeij^p of three aabatanoca} tanain, or laanie acid | prUoar txlrac- 
thta: and gallic acid lliw decortioa baa a nry aatringviit aad ooplraiani bitter laala. 
Tba fbUmriag an tkoir babitndaa aiik Tariona nagema: — 

Lhania paper ia poweriklly ntUrned. 

Suoooua ekloruki ( prabmmrmUt of tie) prodnect an laabtl pcUow pracipilatc. 

Alum I a pellotiah gm preeipitata. 

Aerlaic of lead t a uick pcUovlak vhha pmipitala. 

Aeetme of eopprri a ebocalala brown pnidpiialr. 

Ferric aalphale (nd inlpkotc of ino) i a Not precipitate. 

Saiphimc acid > a dirty pallowiih pi^piUle. 

Acetic acid brigkiroi ika moddp dccocnon. 

The gada of Ike Qaairaa e»»TM aad eoauaoo oak (GaBra d ffpiat, Fr.i Xmeppere, 
Gena.) an of a dark-brnwa coionr, pricUy aa the aurikee, aad imgalar ia ritape and 
aiac. They an oacd ckJafly fer tannfaif ia Iloaaary, Dalmatia, tad tka aoatkera pro- 
nmoea of tka Auatriau alatca, when IIict abouadT 

Tannia or taaole acid ia pnpaied aa fodowa t lato a laag narrow glam adnpbrr tube, 
abut at iia lower orifice wiib a cotton wick, a qaamity of punnded nlla an put, and 
digbily pnmrd down. The tapering md of ike tube being inaerted mto a matrnm or 
bottle, tkc racanl upper half of tkc tahe ia filled witk aalpharie rtber, and then ckmrd 
wjtb a grottod-gitaa atopper. Next day then will ka (bund ia Ikt hottla a liquid ia 
two fUatmet MruUi of whicb the auwe limpid oecnpict Ike upper part, and the ulker. 
of a aprnpy eoamalenee and amber eoloor, the lower. Mon claar mnal ba filimd 
^niogh tba gada, tiU tka tbickar liquor oraaei lo lagmenL Both an aow pound 
i^ a fiuiyl, rio ee d with tba finger, and after the deuce liquor ia actllad at t^ botuxa. 
it la maadily rna off into a ea pan l a. Thia, afker beiag waobed repeatedly wUk ether, 
la la ba tranaferred into a Mora ekaaibar, or placed ander tka ncairer of aa air pomp 
to ba craporatad. Tka rraidnary mattar twelia up in a apoogy cryttaUiaa fiam of 
cooaidftnbia hriUiaacy, a nme ti me a colonrlcoa, bat atnte fecqocallp of a fkiaily pei- 
lowiih hoc. 


niia ia pan tannin, which exiiti ia gada tn tka amount of fiom *0 to 45 per cent It 
la iiuUapcniable that tho etkar emplopcd in the preceding pnira m be pnriooaly 
aghalrd wkk water, or that it coouia aotne water, faceaaae by wag anhpdrooa et^r, 
not a partkie of laania will be obtained. 

Tannic acid ia a wbita or peUowiak aoUd, inedorona, rxtnmclp aatringint, my soln- 
hlr ia water aad akohol, muck tern ao fat mlpkarle etkar, utd oacrptfalUaabm Ita 
watarr aol atin o. out of contact of air, nadergoaa ao ehaaga i but i( ia a eery dilute atate, 
it tw left expoaed lo Ike t tm oa ph crc, it Ions gradoaUp ita tnaaparenry, and Ida fell 

a aligktlp gfeyiab eryatalUiia matter, ootaaiatiag atmaalentinly of gallio acid. Far{^ 
enriag ikia acid ia a atrfeeily pun Mate, it ia merely Dwemary lo treat that aolutioo 
tbui changed with aninnl okanxial. aad to filter it la a boiling Male, through paper 
prrainualy weakrd with dilute niaiitlie acM. Tbr gallic acid will fidl down ia cry ttali 
aa tkc tiqoid coolo. 

If tbr precediag experiment be tnade in a gtadnated glim take contnining oxygim 
«Tcr amreary, tkia gic will ka abaerbad, and a carrrapcmdiag toIubm of earbonic a^ 
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gM will bt diM8|t»frd. loUkcaMdMliqMrviUaptnriolhaecmicafkirw vrak< 
M if tn**ntd with nmeniM er^tcaUiiM eotoarlMi ac«Un of gallic acid. 

Taanni or Mudi arid rona i wa of carboa.SI 9«( b^djogcn, oajgn. 

Fnao Um aboa* fiKta U ia obrkxta tbal gaUie acid data eai^ mdj ftirroed ta 
gaU-oau,bnl that k ia prodnord b; thanaftinnofatBioipharictiaygbmiawtbauaala 
of tUf^ COBOTVtioiMa 

Gallic acid ia a aoUd. bvbljr aoidahaa aad at^pdc to the taatr, iaodoroa^ cr]r«aUia. 
lag in tilh; nawllea of tb* grratoM whitriwaat mluhtc te abmu 100 iiawa itaneighi of 
eohLaod la a amch laullrr <|naatitj of bailing watcfi more aolubla inaieubal thu in 
vfttcr, btti liltW io la iulplmrid ocbcr. 

Gallic add dsca not d«caaa|iaK the aalta of proOnide of inm. bot it foniu. with the 
igjuhaia of tba peroaidc, a dvk bine pracipitaia, ranch lent ianiilBbte than the tannata 


aflna. 

Galla impdHtJ ia 1857 >— _^ 

^ C— f Wi i 

Cnti, Ml »!«. 

FromFranee- - - • «7 - - - «.0M 

^ Gnna . - - mS - - - 1.591 

„ Torkey Proper • *9,113 .... 10,116 

„ Syria awl Palcattae -8.133 • - - - I5,008 

« UnMrdStalja - * i»9 - - - - l.89» 

„ Ilritiah Eaat Indiaa • VJO ... - 1,481 

„ Otberparta* - - 741 ... - 8,548 

8,0*0 «»,l!*8 


OALVANISF.D inON. Tbia k the muor, irapropcrly girea, •rat in I'ranrr, and 
aaharfjnently adopted in this country, to iron coated *ilb aipo by a peculiar patent 


In 1887 Mr. IL W. Crawfliid palmed a praccra for rinrin* hoo. U the “ tit- 
aerlwy i/ I'attmt Ittmtmmt " hia prodna la tbila deacribedi —Sheet Iron, iroo enotnipi, 
and can^ other otjecta In imo are oleuned aad Mound by imnenUra in a Wtb of 
water, andolatcd with iulphuric acid, haaled to a leaden macl, or UKd cold m one 
of waul. JnU te rrmocr tba oaidr. They are then ihmwo into cold water, and taken 
ool one at a time to be aroand with land and wairr with a pirec of rath, or raore 
uauaUy wUb a piece of the huak of the coeoo not, the rwU of the eiirtaof which aerm 
ai a broih, nod the platea are aflcrwanla thrown into cold water. 

P«re ooT«THt wiik a thick UjrT of nd'OBttioniM hi Uues sicltid ta a batse ood 
the inm, if in ihccta, b dipped arreral ibeete at a tl» ia a or gratlog. The 

obrH* ata tkmlv ralofiil to allow tbr taperliaoaf tlaa to drua oa, aad arc ihrtvwa 
whilat hot into cold water, on ten ra ral Irvra which they only require to be wiped 


are healed beibra hnnwtekui la a friMhaialaiy fhmaer, Iw 
mniine the ahw. Chaina are aimUariy trrated, and on rmnrral ftera the ante ^anw 
to betaken mita ooU to amaid the hnka heiaf aoldi itd togrlhcr. Kaila and woaU 
artlelaa are dipped ia nuriotic acid, and dried in a rtrrrberatory foeoace, and then 
thrown altncetber ta the nine, oorered with ihraalwatmooiec.lefl ft» one ninulr, and 
takaa oot alowly with an iroo akhnmeri they ewoo? oat ta a owit anii lercd topthcr, 
and for their leparatiaa are aflerwarda placed ta a cmeihle and lanonnded with 
chaKoal powder, then heated to redneea'anU ihaken about naril cold for their arpora- 
Win hi reeled tbrouab the atae. tato which h is caenpriled to dtp by a fcrh or 
other coatriiencr. It will be uaderatood that the tine ia racUud with a thick coot of 
aalHUanooiac to prerrol the hna of aioc by oaidatioo. 

Mr, Malletl coated inai with atae by the fbUowiDg procraa: — _ _ 

The plate* are iramrraed ta a elcanaiog bath (^ei|iial part* of colphuric or anuriatie 
acid and water, n*ed warai i the wocki are then bnranerrd nod aeruhlicd with traerr 
aad rand to detach the aeal^ and to thorooghly clean them | they tta Ihea ianaeroed 
ia a “ propnriog bath* of rqoal pom of ntnrnted nolaltao* of muriate of atoe tad ral- 
aranwniae. ftnra which the work* an InuxiiMTcd to a fluid raelallic bath. coaaiRing of 
KI9 para of rarrenry and ISM port* of line, both by weight, to eecry ton wrighi of 
whiita^loy ia added ahnae one pound at cither pouraiara or *odian^ the tatter bciog 
prHbrred. Aa «ooo aa tht eleaard iron-worka kart allaiaed the neliiag htai of the 
triple alloy, tlvy are rratored, hawiag become thorragfaly nated with aine. At the 
proper (hiing Irmpeniur* of thk alloy, which k abora 6tMr Fabr., k will diaralec a 
ptale of wrought iroa of on rMlh of an inch tlnch In a few accoada. 

Monwood aad Kogrra'* gaivauised tinned inm k pre|iared under lercnl pnleati. 
Their proeesa k aa fhllowi:— 

The ahccta arc pickled, acoond, and cleaned jnat the ramc aa for otdiaary imaiag. 
Vou II. V 
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A Urge wodcB }mA U i1m» Italf filled «ltli m dilale (ulmida at ■wriato at tla, 
pemd hf diiialTiiig nietalik tia la osoMntnurd anuiatlc acid, vhirb mtairra a prnnd 
of t«o or tkne dapt. Tao oaarti of Uw aUaraled aolMtloa ara added la aOO or 40U 
gatbiBi at iHe aal^ eoataiBnl is the WU Orer the boitoai uf Um Will k fim epraad 
a tbia U;er of fiarip paoalMed use, ibni a eltaaed iraa pbMc, and w oa, a layrr of 
graanlued aine ud a cleaned mw pUle Bllematrlj, natU Iba hilb la fall i tbe aiaa 
and iron togcibrt «iib the field mutilate a veak galeaaie baiure. seal lie* lia It 
depooiied frm tbe inlatian lo oa to ooat the Iran wUb a daO nnilana uijtr et aartollie 
tia in aboot t«o boon. . 

The liaaed Inia U Ihea p aet n l tbruagh a faatb oaalaiaia^ fiaU aitie. roeerad with 
aal*aiimKmiac mixed aiib canbjr matlrr. to haa a Ike CDlauliauiao of tbe «l-aaiaia> 
ntae, whith heeamn at finid M treacle. Two tiM rullen iauncioed brlmr tbe euii. 
bee of tbe line, are fixed la the both oad are drieen by macbioer; la can/ tbe plalca 
Ibrnogb the finid metal at aa/ eeloritT prreioatlj detenalnad. Tbo (dmea are wo iii eed 
ooe fa/ tiae lymn tbe linniag tmlb, drained for a ebart tiaie, and paterd at uata, abibt 
■bit wet, bj auani of tbe mien, ibroagh the baib oe deietlbed. Tbe pUtra lake op 
a my ngalar aad ■Booth U/er of xme, whieh, owing to lb/ pmiiina of tbe tin 
betui^ amnawa iu aalural ti/atalUna charaner, gietng the pUm oa apprnranee 
reannUiag that known oe tbe aaim ■ekifftyac.—Hre Unt» Woedbuud a« the frcaaf 
Hthhitiim. 

It la tuted t^ nlranbcd irno pUtea ent with abcon oa at to eanua tlw ccatrel 
iroB befomr ainead rooad the adg^ aad at the halm where the Bali* artn drlrea. 
We are ilao hilheaiid that a a/alrn e u «d uaa will, 'if moiei wbm near gnlcnniaad 
pUia, beeocae tineed, and that icIrgTnpb wim, where cat tbraagh, beeame coaled b/ 
tbe oetioa of the nia-waier op ibe galnnlaed wrtina of tbe nrUcca. 

It hu been ctaied that tbe ^raniied Irao la not more durabte tbaa aapndected 
iroo t that, iadred. adagb ibe mac ■ b/ an/ icrideat re mu re d ibe dattruetioo ia more 
rapid tbon ordinaijf. We bare nude ctpeelal io<|niriea, and find that la (atfrt where 
Ibere 1* an/ eacapr of Milphar npoar lim galraa'acd iraa docs not ataad well i bat 
that asder all onfiaar/ cirotunMaaec* It baa tbe aauit of great darahiUl/ in addliioa 
to Iti other good ntulirlea. 

O ALVANO-pLasTIC. Tbe German natae of Beetro-faetallnre/. 

OAUBIR, or OAMRIER. Tbe UaU/an oeaw at an extract obtained from tbs 
Vacttria Gamiiir. It ia the Terra Japomira at laanere. 

Two mrlhotb erebtaloiag gaatbir are deaaribedi one coniiia la boUiag tbe learea 
la walrr, and huplaoting the drctMtlooi tbe oiW, which /ieUa tbe beM gantbir, 
eooanti in iataiiix tbe kan* ia warm water, b/ which a fecaia ia oblaiacd, which k 
iRtnU^cd ^ the heat at tbe atm and formed iato eabca. The beat gambir k made 
at Rhio, in rae Itle of Britlaa/, ia the JUatern Archipelago i and the aext bnt it 
that of Lingin. It la principall/ uaportnl from Mpgapurc, and ia aied priocipoU/ Aw 
tanning, aailer the name of Terra J tp mmt . Tbe jJimom tmtrrku /ieldi a difikitM 
extract Anm Ibe gambir, bat fwteeba and gambir an oAeo roafouad^ 

Tbe bare bora ItSfl, SSXg Inna | I8d7, 11,017 toiuk 

CAMRIR CATECUG. See CxTxcac, 

UAMROGB. (fraaow CafAr, Fr.i Ga^UerBL) Oambogs appaart ki bare bets 
firat broogbt from Cbini aboal IdOl, sad ill oriaotal name waa laid to be GdfMateamOk 
It la getwran/ toppuard lo be pndoeed born the //tdradWraa tamtrfinitm at 
Graliara, aad iba .YeatAndiaenie amutfubta of Hoxhorgh. Ia Ce/lon Ibe gambof* k 
obttlocd by woandiag the Wk of tbmtrew ia rariona piacei with a iharp atooe. when , 
tbe fliiwan begin to appear. Gamboge k Imported from Siam, by wgy of Stiinporo 
and Penaag. It k kaowa h> three rntma. In rallaar aoUdr^lindsn t ia fdpetor Uio« 
c/lioderai ia cakoa or amorpboaa taaomo. Oambe^ ta amail uneiuiiuw k oko 
obtained in Ceyloo. 

Gamboge coaaki of— 

Rnio 74-g 

Soluble gam ..... g|-g 

Moktare ...... eg 

luo S 

Gamboge k employed oa on artkt'a coioor t it ia aied to eoioor raraiabca and Uc> 
qam, sad it k admiakiend medicinally, 

Wr ramrtaf U 1837. (48 carta. 

tlAMMAM. A dye aiair, ao called, fhnm Tania. Exxmpbs were aentlotbkcoon- 
Iry in 1831. btu it den ant appear to ban been iatrodneed aiacc ih«t time. 

GANnl'E. A word derireil fhun the German goag, a rrla or cbaonaL It wg* 
aifica tbe mmcral aahitaaca which cither ancluM or aia^y accompoaiei any twrtailie 
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on fai Um nla. QurU, IudcHw earbouito of Unio, folpltiie of Wjrta, ralphato 
Bod floote of Cbm, fownlly form tke guigna i bat a grW namj oiha nbcUBeca 
bacon* tocb vbco iboy pr^locoiaal* fai * arts. Ib miaanl woriu (be Snt Ihisf to 
to bmk lb« Buzed on iato laun piccoa, ia order to MjiarBl* tfao nlBahto frina tlw 
BaclcH porm br p r oo ei on called ptobJoc. lortiiif. 8r« Unua 

GARANt'IH. SeeMADPaB. 

UARANCEUX. SeabUotiBB. 

OARUC. Atimm MfiVgo Thi* (daat to vrU kaoirB, lod to anteb uood la fliroar- 

iaa nBcra 

It to fooBd br aaaljroto to comaia aa acrid eolatito ad, gam, woody fibn, olboaica, 
water, with ntlpbar, olarcb, and ■ocharine Biatler. Tb* otl yf gmrbc to a Mtlpbide n< 
oUvIr. AUR - Oil'S. 

GARNET. (Greaal, Fr.) Gaiarl to a ailicala of aane baoe, wbkb tua; b* Itoa*. 
toaoMia. uaid* of iroa. kc- 

Tberwari: tia aab-oprcto* of KuaeL ria. >- 

L Alwmima limt poeiier, raaatotiait of ibe ailicatr* of alomiaa Bad Ubw. 

U. Almmimo a»iip«m'e yaratt, coutottoig of tbr lUicate* of alaauaa and Bomneiia 

lit. Alomiaw-wom foraet, eoBato tt ag of the ailloate* of al nai i a a aad iron. 

IV. Afamuut-mmaguwm garner, eonatotlag of tbe ail lra t ea of alua iaa aad aoui* 


V, ftrmtt, Oo n g to tl Bg of lb* eilkaM of iraa aad liine. 

VL ttow-ftnmo geraef. enoaialiag of tbr atUeale* of bsM Bad oaide of cbrnaiiaak 

L LitBe-gnrnet. or graeeabir, to a n ai pn a rd ofeilica, 4n-l t alaail a a. M-'i liaut. 17-3 
_ lOOiti CokMr, pal* grveaitb, elrar red, aad reddtob orange, emaaoKia colour. 
Bel^ tbe blowpipe, foaea to a eligbtlp grtwatoh gloa* or rnaawl t aolabla, wben pow¬ 
dered, ia coaceatinied muriatic acid. 

Thto McttoB oonpriaet eimnuaoB.MoM or EeeooUl^ niraiaTin’ or WUnit*, Rianan* 
aurile, lapaaolita, and aaeeimte. 

IL Magnrata-garnet to of a deep coal-black colour, with a rraianu loatrc. Tbe 
varietj IVoia Amida] to oatnpoaed of iitoca, 43-AAi alaadao, 33'47 1 protoaide of Irua, 
Sit t pratoaU* of Bungoneio, 6-37 < magneeia, IS'Ad | linte.O'Sl — 1(I0-4A—{irdcAt- 
■uuter.) Befon lb* blowpipe, raiiljr fuaiblr, forming with lamaieKcace a dark 
grey tobterwea gbtbale, wbiu to noo-magoetto. 

Ill Inm-garnet oonpriac* tbe almandiae or prccioa garact, allocbroilo, and caa* 
moo garnet. It to compoawl of ribea, M.1 1 alamlna, SO-it protoo^of iroa, 43-1— 
lOO-tt. Bcfor* Ib* blowpipe, fnae* raibrr eaaiijr witb an iron reartioa. 

IV. blangaa«**.gan>et, or epnaanine, to of a brawatob-rrd ooloar, and to rompoard 
of lilica. SS'Sa I aloBuna, l8tM| protokid* of irao, 14331 protoaid* of ii i engaa aa r , 
30-D6-93TI. ( Aaalltto of M- garaet from Haddam, C. &. by Nr pdwt) Itobn tbe 
blowpipe, give* a Buagaaetc reaethu. 

V. Inm lime garnet iaelade* aplorne, culopboaite, nelanlie. asd ppreaeilfc Tbra* 
tary in coloar front dark red, hrnwaiab-bteck. to b la ck , toH poomaa a akiaiog loatr*. 
which to MtaittaMa reeuoat, M ia eolopbonlt*. 

AnalyrieiifUtoaplooieof AJtrnaa.—flUka,8S-M» Inac, W39t pentoside of Irao, 
aOitO t protoaide of m i npnrae . atll > p a n t h , 3-33—10031.— ITAcAtairuarr. 

VL uatr-cbmne garnet, or onrarnrife, to of on emnwld-gTera cokmr. flp. gr, 
a-4tlL Before the blowpipe it to Infueibl* okuw, bot witb bona afiurde a cbioeae* 
greea gton. It occara at IliMenb, is Rneeto. 

AnJrtto by riitoniiin i—Silica. S&33| alutoioa, S-*}; peroaida of iron, Iddt oaide 
of ebrunte, 31-84] oiagiMHa, 1-54 | earbonato of itmo. Sl-M] oabto of eappor, a traoo 
«B Ml 56* 

Tbe garaet rarto* greatly la trannairracy, flractniw, and eolDort bat wben Ibe 
colour* arc rich, and tbe etooe to frw from flaw*, it cooeliutica a talnablr gma, wbieb 
may bo dtolingaiebed by tbe following propertie*:— 

Tbe coloar abonld be Idnod or cbcrr}>r*d| oB tbe on4 band often mlatd more or 
tona witb bine, *0 at to pteaeot Tariooi ebwln of crimaon, purpla, and nddtob riolrl. 
aod on tbe otber wUb yeltow, to aa to fbrm orange-rri ^ byaciath krowa. 

Tbe tioan vary ia tiae from tbe itnaBcit pircet that can be woAed to tbe atoa of 
a not. Wben abort that iUe they ore •carecly erer fraa from lawa, or iaSeuintly 
tnaeparvat fbr tbe purpoM* of tbe Jeweller. 

Tbr garnett of comnwree are proru^ from Bohemia, Coy loa. Pega, and tbe BraalU. 
By JewrUrn they are ciaaord aa Syrian, Uobrmiaa, or Ciagoitar, rather from ibrir 
letotirt raino and flaaocu, iboa wlib aay ndbreoca to tbe cooatry froarmbieb they 
are Mppoard to hare been broagbt 

Tltotw nioet celrrmrd are ealM Syrian garneia, not becanae they eome from Syria, 
but after Syriaii. tbe capital of Pegu, wbkb city waa formrriy tbe chief mart for tbe 
Oueat gsractiL Tbe coiotir of the Syriaa garnet to riotot-pw^, wbicfa. In boom rate 
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vica vidi ihal nf tb* Sbmc orivMal mctlijM ( bet it man b* iH-tnupilibwl 
fpim lb* laltvr far lOimTiaK an orwDf tiat bjr audt^llftrt. Tbe ^rriaa |nra«( amj 
ba alia dxtiatpittitrd Artmt atl ibe lahcr aanrtira of jrtnat ia y na artiy it« celoar 
(rtcB when of (oaaidanfal* tbieknrai aad atuatMad hr Ml k BaiMw4 >'ub tba hUak 
tint «Meb na wl lr obaeofea tbia gtm. Tba tfajhamian ganat ta anirfBlW of a datl 
|M>]>|>r-'*4 raloar, *itb a rrry prterptible b}aehitb-araB«a tial wWa bald batoara 
tba ar* aad tba light. Vfbra tba coloor ia a IbU ctiaune it ia caOad prropr, or tn 
garvan a atooc of (n oa ld t fab U vahw «bn gcrlMt aad of large aiac. 

Tba bait auaaar of ratting tba I* nt da rlia i. vitb oaa oa tvo rowa of tmaU 

farrU round tba girdia «f tba atooa. Tba ooloar a^paara moan or laaa btark nban 
Iha «ooa ia ml ia aiafia, hot abao eat an rnt aedan, tba puiuta an vbiefa tba i%bl Ibita 
dMj^r * brilllaal Srv-rvd. 

Oai^ ia madr "orhad, aad obrn finat-col ia aanrlr alwnra (oo nrcou n t of tba 
drptb of iu aoloor) faroinl into Ihhi tablaa, nrhirb an aonwrti n iaa eoMia or boUowad 
ont on tba Bader aidr. Cat •Mora of tbla Inllar draeriptiaai, jtbea abiifallr act, «<tb a 
bright aiircr foil, hara oAca been anid aa nibtaa. 

Tba giraat amt ba diaiii^jiibad from enrandan or atiinri br ha daller cokmr. 
Cuane guata ndooHl In a fine povdar an aumatimea naad aa a Babat4lala for cnwfr 
is n^iabiag nutala. 

/?.!*«■ inn a amt . boa Praor*.—11. W. B. 

UAS. ( Cni, Fr. I Crcr. Oana.) The aanarie aama of all each idaalin flaida aa an 
aarilurmasdaraeoiMidenfalaiircaann, atibaiprouf Fahnabah. liargm, hrdngaa. 
and aimina. arv pennaneni gaaai naor of tba oibar raporiliirai bodaia bavr been 
eondeaard far Ibe joint puw of eold and nunUaieal fona. Sea CVe'a Umbmarf tf 
CfooMta. *• 

GAK UOLDEH A'aaael forcootaimogaiid prcaerTkggaB,af wbieb aarinua funai 
an dearribrd fa) tbaio Kal vriten 

GAK LAGOHnilA /Vfib oifo •/.Vitnyrai *1*0 /Vnawiide Amtt, aad AVrme 
<|ndr. Tbia gaaiaalvaraprepandnoai tbe nilrata of ammonia I h an inedarrifard 
b) IViMtIer. in 1771, aniteanfoUr aludied bj Darf' A** ^ ebiefl) tanatknfair 
tar ibe pcauliar iatoaicatioB wUeb h ptodana vfaeo breath^ (i ia not to be oard 
wUbooi much caatioa. If it ia hoc «ere pore, aarlooa rooaaqaeaces but anuie ( aad 
eran abrn abaoloulr pure, tbe editor oaa eren the oitnma oxide o r od a ee rtrj die* 
tnning dfeeta It ia nM need in tbe arte. See Drtr I>ttttmuuy ^Ct^rmutrf. 

OASO.MirrRR, larant properir a meanrer of gaa, ibongh it ia ampiojed often to 
dmoir a neiiiicat of na of anr bind. Sue CoAL-Gaa. 

G.AH-PIPEA. When tbe iUaininaiian br M saa flm iiiliialiiiail in tba large ear 
by Aaron blanbr, Eaij, tbrn of ibo Honley Iroo Worbt, tba old mnibct bamla. laid 
far in ipiirt ntiimeot ftum Ibe fttigim of tbe latt war, wan empinrad for tbe coo* 
Toraoer of gaa i and br a earkwa cniaddnkee, rariooa iron foondriee driietad in a 
grrat meaeme Aram tba maubetun of iron ordnanea, and took ap tbe paaceAd cmpbiy* 
meal of ctutiag pipes fur jm aad water. 

The bnaeb-ende of tbe naekH-liafTeU wera braaebad and tapped, aad tbe mouWa 
wen icnrwed cxWrnallr, to cooDect tbe two wiiboof detached eocketa. From iko 
naiJ iaereaw of gu l li nmi n i t ioti. Iha old gim-hamla anon bteame eeami, and new 
tnoea whb dttacbed aecbrlt, mede by Ibe old homt-forfcn, wera Aret reaerled tau 
Tbia led to a eeriee of eglaable coatmaaora Anr tba maaafbrtan of tbe wnaigbl irnn 
label, eamraenriag with tbe Bnmell't paleol, la lBt4, oadrr wbiab the label wen drel 
brat op be bead bamaien aad ewagMk ta briog tbe edgee sear towt-tbert tad they 
wen welded betwrvn eemi-«irralar ewigre. Axed reapectiedy in the anril, and tba 
Am of a email Ult-ba mm rr worked ^ mackineiy, by a eerlet of blowe along tbe tnba 
rhber with or witbowt a amndrcL take wax ctnaplrlsd mi beiag paaecd betecen 
roUen with baif-romid gnioere, wbieh forced it oerr a conical or egg-ebaped piaca >> 
tbe end of a kmg her to perbel ibt faiteriar turihoe. 

Virioae ttepa of improeminiii hare been tiacc made t thr Inelanee, tbe ebelpe were 
beat at two a<|iieeaca, Aral to tbe eemi-ryUndrioal. and then to tba tabalar form Pj^ 
psrabwy to wrUiog. between a iwage l^ Are Awt loog worked by maohtiMry. The 
whola proerm wae aAererarde carried oo by rollen, hot abaadooed on aonwai of tba 
naeqaal eiloeity at which tbe grraleet aad Iraal dtamrtm uf tbe rollan traeeilad. 

In Ibe prteeat arntbud of manafortnriag the ptimi welded take, the cad of tba ekelp 
h beat ta the circular Awai, in mtin In^b it raiacd ta tbe wcUiag beat ta aa ep* 
propriale furaaec, sad aa it leavea the fanmcc ahnntt at the point of Awlao h iidnfl^ 
by Iha ehaTi of a draw-henah. xAer tba manner of win. tbrongh n pair of lonB with 
two bell-OHWtJttd Jawe, thaar an opracd at tba momeM of Unrodneag tba end of tba 
ahrtpk wbiab it wcMad witboat the agmiry of a maadrcL 

tl) tbia ingraiooi arraonviiMnit wnmg^iron tubee may be made Asm the dbuarier 
of iix ineba inleraany, aM aboot ooe-eightb to tbTrr.«igbiba of aa inch tbirb. In aa 
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■mil M OM qnAncr Inch dUiR*t>r »t>cl ooe-tnlk b«fr ( tnd w i^'ihiNt I« Uw jois' 
■•K rffirrtfd ta tlmw of dw bnt drarriiitiaD. tkas tkvj vill vitkititid tka pra tw t 
poMMicat af gaa, itcaa, or waur to abicb Iho; baa* bM aobjactal, aod ibrjr admit 
of baiuf baal butb is tbe hctHed aad raU atata aloMMt with inpoiiitf. SaaKtiawa 
(ha tabn ara mada ana opcai tbr tuber vkao ftrairr ibiabiwaa la (saalml. bat 
Ibata ainut pipaa sad tboaa larger (baa three iaebaa are compamiTeljr bat lutb oaad. 
—< ) 

a AiiSIKQ, la order to rosoirv iba bairp filainenta iVam ertlaea aad otbar aoraa 
tkbrica, tbap are paaoed over a faugc trambar at miaota Jata of gaa. and betaeca 
roUera 

<> AtTLT. a Ideal Irna la totna nuti of Koghad for elar, baa barn adnpird lata 
grologicBl nnaMBcJatare to daaote tbe argillaranoa ttnua wbirb aaparatc iba epper 
aad lower {treeuaaoda It ii a dork bine or irrry clay, oieil fee making arWka aad 
tUea; it aflorda a poor acricalbtral toil, wbirb tt etnrrally eoimrted into poiture.— 
U. W. B. 

il An.Tlir.Rt A niu WiMrcaoBcax On, whtcb aae. 

UAlj’LTHERINE. When the powdered barb uf Into la ethauatrd with eoH 
aleuholor 95'* it roa allbrd BO BMwT oil. Tbr Hold aWch ruidaiai tbe (soltbniae baa 
a aligblly biitenah tiate, aad by evaparation it farm a dry jpoany aiaai, which at a 
biab heat Icsaea a coolly reaidaal. Oil of riiriul dioBolTea tbe patJAtrimt wUb a red 
etMMir aod tbe flaroor m tbe oiL 

GAUZE WIRE CLOTH ia a teatile tkhrie, eilber ptaia or twrricd. atadrorbaam. 
iraa, <ir copper wire, of eery rarioae deffnta at Unrae ae aod opraairaa of textaretk 
lu chief waea arc Ibr aierea and aafrty laaipa 

<<AY>LUfi8ITE, ie a white laiarTal of ritrcooa fraotorv, whieb erymtaniMW la 
obliqae rkombnidal priaau i tpeclBe grarity bom I -93 to I -td i teratebea gypeom, bot 
*fa acratebed by cakspart aflbrdt water by rolcinaiiaai it Mbaiala of earbooie acid, 
ta (Wt euda, 30-44 i Tmic, 17-70 1 water,3f-au i clay, l-oa It %jB flicl. by aiy ana- 
lyaia, a hydrated •oda-carbooaU of lioie in aioinSc | ttipartioR*. raioeral ocean 

abwodaotly ia iaaalatrd cr) atala, diaaetnioated thmoith the btd of cbiy wbicb oorera tbe 
arou. or oatlrc eewaiearboaato at aoda, at LognniUa ia Cabanbia. 

(lELATI.NE (Eoipaod Fr.j f;«llrrt.Ocrai.) it oa animal prodact which b 
aerer fnoad in tbr haauam. but it may be obtained by botling with water the toft aad 
aoiid (larta t aa tbe mnarleo, tbr akin, tbe cartilageo, bonra, iignawiita, tendona, and 
membranea lainaltae cooaiata of ftoai 96 to 93 per eeiiL of grlatiar. Thie aalwbioec 
ia eery aoiable ta Wing water t tbe aotntiaa brnaiat a tmauiooe moot of jelly when 
it coolt. CoU water haa little aedoa npoo (tclatitia. Alcohol nod tannin prrtHpitote 
■elaliae from Ha aolstloa t the ibiiner by ahettartinit the water, tbe latter by eombin- 
tag with the aobatance ilaell into an bmolnble campoimd. of the natnrr of leather. 
.No other arid, eacept the (aank. and no alkalL p naa e aaee tbe pmpeity of precipitating 
grlatiao, Butehlorioeand eertaiaaalta lender Ha wdutlon (note or leaaiarhidt aatbe 
nitrate and fai-ckloride of loercnrT, the )iro(n<hlorid^^ da. aad a Gw othna. 
Sulpbaric acid conreTta a aolatkai of gelatine at o boilit^ beat into aagar. Oelatmc 
eoaaiatt of carboa, 47-a6i hydmgea. f-*! i naygen, 97-tl. 

Uelatine la produced hr boiliBg tbe akia at animila ta water, wbinb ia ita rnide 
hot aoiid atate hi called glee, aad when a tientaloaa teaiMi<)uid. am*. See tbciee 


A 6ae grletiac tar ealinary naec b pr ep a r e d and aoM aa NaUoa'a palml grlallar. It 
iatkua prrtaurdw—After wMhing the pariaga. Ac., of akin, he acorra their aaribera, and 
(bra digram tbrm in a dilote eameit aoda lye dnring ten days They are Beat plarcd 
in on air-tigbl rat, limd with ecneeat. kejd at a tampentwiv of 70° Fafar.. then waabea 
in a rwTol^g cy Under apparatna with ph-nly of cold water, aad aftrrwaida eapoard to 
(he ftnaes of boniieg anlpbur (laipbnroea aetd) in a wooden chamber. They aiw now 
Bjneraed to rapel the maiatnt*,Biid Snolly eoarrrted Into ladable gelatine, by water in 
rnrtben rem^ eocloaed ia atram caaea. Tbe fluid gdotine ii pinrifled by Hraiafaig it 
at a temper a inrr of 109° or 130“ Fahr. 

A tparkliu gclatiae haa bees prepared under a patent graalnl to Metera. J. and 
n. Cos, of Eduiiairgb. Ity tbeir peocraa the tafamaacc it rendered perfectly pore, 
while H pc e r w ea a ^attniaing farcemperior eren to nagiata. It nnAei a •iilmdid 
ralm'-fM jelly oiM a milk-white blanc-mange. Tbe tadeatee* almt prepare a trnil- 
•olid grleliae, rcaeadiiiiig jHjnbea. whieb leaddy dioanlrea la aratm water, aa alio ia the 
inowtli, aad auy be cmplciyt'd to make an ealemporanruoi jellT. 

The gelatine of boiin may bo eitiactml heat by tbe oomUned nctiM of atram 
and a ramot of water irickliag over their crnaM (higmenli in a ptoperU ooo- 
atmeted apparatna When tbe lielatiBe h to be naod aa an aliiaeatBry onicie, tbe 
bonra onib to be qniic ffcah, wril pmerrod in brine, or to be dried atruagiy be a 
atore. lloiMa art b*wl rniibed liy {auaing Ibetn between groorrd Iroo rolla. "fbe 
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rsB-tnm ejUndcn in »Iile]i ibcjr m ta be MnuanL (boiM be Ibrr* tiavt gtfmtrt hi 
Imirth thm la dbrnetor. To obuia IDOO ratkoi of grUliaMM wap daily, a cborga 
of foor cTliodna b re«iaired i eoeb being 114 fee* Icwg, by I * belwa *jde, ea|«bb of 
bolding 7*0 Ibo. of booeo. Tb«M will yietd eneb bow aboet 10 iprilona of a ttraag 
Jelly, and wUI n<{iure noHy I galloa of water la tbe Ibrwi of neam. oad 1 fdlooa 
of water to b* poawd tbroo^ iben ia tbe liquid Mate. Tbe i qaam of Jelly pro* 
doeed boarlj bjt each eyiiador procecda Am tbe I quart of •icaai>waler aad 4 qaoiti of 
pereoUtine water. 

Tbe baler •boold (bmiah Mam of about 113° Fobr., at a pmanru of about 4 tba. 
on tbe nqaare iacb. 

In /tf. BOS a, a, a rrpnocttti a eertieal aectioa of tba eyiiador | o, a, t, x. a 

oreikm of the baoket or cafo. ai 
•Hod with tbo brabed boooo, 
iaeloMd in tbo eyiiader i K. C, c; 
tbo pipe wbieb eoodacU tbe 
ntoam tewn to tbo buttian nf tbo 
cylinder t U a, a pipe ftir Intro* 
doeing water into the nttrior | 
M, a ilopmok for ragalai^ 
the quantity of water (according 
to tlw ferre of tba ateam pru i n ro 
within tbo apporaittoX wbiob 
ibould be Bj qnarta per hnari 
a a tube of tin plate •ittng 
tiobtly intn the part a of tbe 
p^ Lt it ia abut at a. aad par« 
Ifaraoed below with a bole t k 
ia hnerted la iu place, after tbo 
caira fall of Wioea ban been ia* 
trnilared. Fif. BBB la aa ele* 
Tatirw of the apiunratna. A, a, 
C, t>, irpnaeni tbe four rylio* 
dm, raiwd about 10 incboO 
aboee the Bnor, and fiaed fat tbeir 
orata by acrawai 4 d, are tlM 
lida 1 f p, labulurca or ralTaa in 
tbe tidai (, ring Joactlon of the Iid| p. a tbennaineteri//i atop-roeki tat drawing 
elf tbo Jelly | n a amalt gnttera of tia-pinta; at, tbe gmirral gntter of diacbarge 


BBB 



Into the ciatem 4 i o. a block aad tackle for hmatlng tbe cagefol of booei fat 
Fig. BB7 ia,Bn end view of tbe apparatoa t a, tbe mala iteam pipe lO, b. e, e, 
iliat roodnet tbe ateam to tbe buttoa of the cylinder t a, tbe tackle for raialag »bo 
cage; a,stoprork| a. unall gntter; at. main col^ait ; 4, ciatem . 

When a ftroag and pore JcDy la wiabed (hr. the cylinder eliarged with the b nnro » 
In be wrapped in blnakot ataff , aad wbenerer tbe grvaar ceaaea to drop, tbe tti*peeea 
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wbieh adalu tb* eold vater it to be ilitti, at aka ibat at tba bottoia «f iba eati^r, 
wliicb ia to bt ojwoed mljr al tba rod of aval) boar.aadioUulaai tokttbagaLuiiiou 
nm out, vitboat alloaiBg anjr of (he itnm to nctpa viib it. 

Bulnbaia’ meat eoataias na an arariin! in lUO 

C oda, 14 at dry Hath, &4 of waur, aiui lo of 
ea. Tbtfc SO poondi can Airoiih t povoili of 
aluocntar} aabataoce io o dr; autri obeerc it 
apfioarf ibai. by tba tbota OMrooi, ooa fiHirtb 
aiim nutritiooi maUcr cao ba obtaioad tbao it 
oamll; gnc A braa dia;into baa hcao canriad no 
for acNM liata ia Parit, batvero tba |wtiaaai ai^ 
adrmaiin of Kctattaa aa an aitkk of fixxL It ia 
probable that b^ partita bara paabed tbeir arn- 
DCDti loo far, Ctoradbot Jaltjr li ttill daenMn a 
oumtiana aitiela br tba medical man of tbia cooo- 
ti;, at Iraat, tboogli h la not to be muted to alooa, 
but ihoold bara a daa admiatnra or iotarebaage of 
dbrina, albamao, eaaoioe, &e, Sea Ntrrainon. 

iVeidi Rafaiiaa ia told io eabet. marbed, like 
tboaa of commoa ^oa, wilb tba Data on vbkb 
they hart bean dntd, ‘Pbia galauna ia nunla at 
Paria, from tba oattion of ikina nacd for makino 
vbltakid it m c<ilout«d red, gneo, and 

tdoa, aa wtll aa eotoorleta. 

fi^toamaV ymUnt urnpdMa ta a para 

ftmn ipf grlatior.prurortd fttm tbe tkina ef cjUtm 
cut Into ytty thiD alirct and trratad tinip]; with 
wau r at c* aboal SOO®. 

D'Arcat, io bit/tewivkea »ar lea Smitta»c*t nubilim^at m/vwoHln Oa, tlatea,lliat 
lo Park, bonea of aD kioda an flnt dignud nilb bjrdrorhlorie acid to txtrart tbe 
pbiwphau of lime, and tbao' boiled to water under preaiura. Io Ikia wa> a nntritiooa 
miop if prepared for tbe hoapitala and otber pauper catablUbiiiauta Sea latHOlitaa 
<>EbU arr precioot atonea, wblch. by their cnloor, limpidity, loatn, briUiaat potub. 
imritr, and rarity, an toogbl after aaobjecta of dreaa and dacoruioa. They form the 
urlompal part of tbe crowo jewela of kiagi, not ooly ftwn tboir Iwantj', bat beeanto 
War arc uippoted to compriie the gnstetl raloe io the tinalleat balk; tor a diamood, 
BO Liriter than a nut or ao acorn, way be tba repraeentauee tiga cd the lamtorial ralun 
of B vbola country, the euuiTBlent io eoenoieRial exchange of a hundred fununei 
acquired by irveic toib and privaliona. 

Atno(i|t tbcM bnuitiAU nictfrsli toaibkiiid Iuits i^fn^ in iofninf a ^tuRa to 
wbieb tbe title of oom orynrab bat bean tppropruuedi while the term yuerwiaf eaMe It 
more partieolariy gieen to tobataneai which often ooeur under a morn rontidenbie 
volnma than Jiae eCuate ar«r do. “ 

Diamondt, aapphirei, emanddt, rubiat, topnaei, bytciniba, aad cbrytoberyli, aru 
reckoned the most valiMihU) 9***^ 

CrYttAllitt* qiuro, pclIocU, ofi«Irfcmt, or ci vmrioiM harf, •nwthvic, tacatli 
malaehita, Jaener, agate, Ac., an nudird m the much more dumarout and inferior claaa 
of ornoiumtal ttdoea Tbemi ditiiorttootannot toimdcd upon any itrkl philoaopbieai 
priocipta, but an rrgulaled by a coorantiaoal agreemaot, not eery well dcftoid; far it 
it impoMubla to tobjwt tbata erratoraa of Cuhioo and taste lo tbr rigid tabdirwloaa of 
telcnee. tVe bavr only to eontlder tbr ealoa cnrrcntly attached to tbem, aad tahe can 
not to eoatouad two atoaee of the tame eotoor, bat whiob may ha eery difteraiuly 

priaed by tbe iTrraiiiio. , , , _ 

fUnor It uiiially happeot that the true gema an in a rut and polished atate, or em 
aet in gold or tileer, we are thereby noahle lo apply to them tbe crilaria of minerainmral 
and chcfnlcal leieacw. Thecaltingof tba atone baa rrmoeed ormaaked lu cry atiJUne 
ebanetrr, and eircumataneet rarely permit iha pbaaomona of doable or tingle rvftae- 
tioo to be olwemd t erblle the leet by the Howpipr U inadminibtei. Hence tbe only 
tcientifie neooma ti^ tcmaln an the trial by electricity, which it uflan iaconclniiee; 
die degree of haidaett. a eriierton requiring gnat eaperience in the penoo whoeffi|>lof a 
it I and, bully, tbe proof of tpeeufie gneity, aoi]natlioniUy ono of tbe onreet meant of 
diatiggaiihlog the nally Bno grmi ftom amamental Moaca of timilar oohnir. Tbia 
proof can be appPird only to a atune that ia not let t bat the richer genu an ninally 
ditmountet] when offerrd ftir tale. w 

Tbit ebaracter of tpccUlc meitr ina;r be applied by any penoo of coonoon InietlU 
gence wilb tbe aid (d a tmaU hydroolatie bala^. It, for examptr, a ttoar of a Ana 
crimaoB'lxd eoioor br offered fnrtole atan oriental ruby | the pnrelitter matt itcrrtaia 
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ass 

irh baM(»S»brrtu toamaliiK.er mbjripiacL Bamoiinf hivaBluIa airtob* 100 
ICnuaa, it tir ftnU h nitaml lo <• (niu «Imri wiffM is vaor, W raadaifa* that iti 
balk i* cffoa] to iku at II grain of walrr, wbtcb ii in Ism of aciglM. Now, a tval 
naphin whieh woiglu 100 gtaliH ia air, wooU barr wrigbol 7* 4 ta wanr i a iiiaHl 
ra^ of 100 grain waaU lura wrighrd Tl-f ia water, aad a Sawriaa umnaaliao of 
lou grain* wdbU bare weighed noljr 4f mia* lo water. TW gaalitj of the tume ia 
ijBrftana. i* tber r ' for r. ditermiaed bejaaa all ditpale, aed the porekncr mmy be tbn 
prnteetrd fhaa fraud. See the Gaa* mpreUvety. 

UEMSC ARTIFICIAL. Tb*** glun*, the taaterial at which tbrjr ora caok* 
|io**d being called 9traai. 

StrwM, paste or gian which geaerallr Awns the priaeifal iaipedieM of hal. 
tatioa ismjf. i* called anar the naaw of a Oermaa jewolln, bjr vboaia wn iarcaled, 
at the uaflBLnecBMBt of the hut ee a ta ry. It i* eoiapnaad of silica, potash, bneaa, tbs 
Tariant oxide* uf lead, and toraetiraca of siamie i chenkally It map he re gsr dsd 
as a doable sUicats of patnb aad toad. 

Tbe silica may he ftmiiahed cither by mek crystal, whin nad, ar dial t hot. of these, 
tbc lini ia to he preferred, <>•■ of ib* nriaeipal eoaaidrratioa* la three lot Twr ali oo* 
brtag the * a t re a l * parity of tA nalrml* or iafredimta employed, la this maao. 
thmane. whieh is of aaire importaare, and atleinM with grrwter Htfiriiky thaa nuist 
persons iaugiae, prrfret SBceeai findepvndmtly of the eholca of laatrrUls) depends ai<oa 
the care lakra, a^ the prseanttna* to be obsereed. No crucibles shooid be used bat 
tbos* whieh haea been proeed. both n regards their eoatpositiaa. their power of with* 
standing the ftroogrM h^ aad their Impenetrabtlily lo the actioa of m e t a l lic oaidaB. 

All tac anhsraiw^ to be airlled ahould h* Ural palreriasd. aad reea gronad with tbs 
grralast cam. It sboobl bt remambciTd that the most psHeel adxtare ran only ha 
effected by au m s r n u a sMaga, aad tint a separale alove ahoaU bt oaed fcr each fat* 
gradient, and aeeer bmmada to arrec lor different aabelaarei. When aUaed, iba 
Buteriala a hnnb l ba aiaBed in a crucible ptarod ia the middle of a oyiiadrieal faraaea 
ter min a te d ia a done, M bright of which aluraU be 7 fret 4 lachea, aad ita diameter 
4 feet I iarhn Tbc frnd sbottld eousist u aioeh n possible of tbarougbly dry wood, 
ehoppod eery satail Tbs mclliiv sboold he effected by maanc of a bem raiasd by 
dcgreca, and then steadily auunUiaed, npecisUy at Ibe aiaaimnm ts m per a t u rs t tbsa 
wfan uner the nwhiag bn been thonmghly seaoapliihed, which easnot be ia lata 
than from twenty ta thirty bnara. the crociMe aunt be allowed lo oool eery ilowly. 

Tha art of Imitating praeion atone* in jmslc has amaaingly itaprorad siaao the lima 
of Straai. aa wn tliowa by the resuha of the gnat Pari* eapositkm of IIU. Ihe 
biiilaiioa*, especially as rqpwda ceruia cobrara, Irura little to bo iliairrd i hot ibetw 
ia saawthioi iciil in that rsapect in which tbn imliaiion la flir from beiag perfect. 

Now that it is proeed that the alkalita and eitriSaMc ennha are oaUet of the amu^ 
all that has to be duar la abtaia Ibe flaest rffreta, fat to combine them shiHaily, and at 
tbeir prcsral forma with other artificially prepared uelallic oxides, which bare iindsf 
gone the pmccii uf eitrtfiralion. 

Experiatents oogbt to ho made with all oaidiaable and ritrifiabi* inbsuaeas, with 
the diflrrrot mita, fiuatea. pbesphatea. phosphoric acid, fce. 

Thu fiiUiiwiag are soaw of the taiaturca merally known, bob H mam be obacrrrd 
here that web artial bn hia own pr oe sa s ta , ingredWnti, and proportiona. 


AfisCwres ybr StroMt. 



1 . 

S. 

8 . 

4 . 

Rock cryital ... 

Qntaw. 

r> 4 iiH« 

CraUu. 

UrallN. 

13443 

3007-8 

*a»T-S 

3007-6 

Minium .... 

S 180 « 

• • 

433113 


White lead (para). 

« - 

3441-0 

• • 

344181 

Putaab (pare) ... 

1804-77 

1044-0 

1133-13 

1044-0 

Borat • • • w • 

as«-t 

803-0 

111-38 

SOI -4 

Aracaie .... 

10-18 

10-18 

8-04 



OsnaHM Slram. 

Litharge, 77-14 i wbita nad, ST-7St potath, 7-71. 
c Strmm JiuukaiU- Wirlmi. 

Rifted rack crystal • • S487'S I Deatoxidc of anctile 

Roraeic acid • > • 181-18 Potnb (parol) 

Miolnia (parent)' • • 441117 | 


4-M 

1406-43 
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Kmflith Stratt. 

('•Icianl flinU ... MS A I Ckldiwd borw . . - MI'S 

Parepotath • • - 4»Hi | Fiiw wWl* lead . • • ISOM 

Strom BaHnair*. 


1. 

1. 

I. 

4. 

3. 

Ofiai 

CtttM. 

CratBB. 

GniM. 



IS43-S3 

.‘lM-6 

MS'S 


616 

SIM- 

77»-6l 

tfVi 

‘^48-65 

S703S 

4»3'76 

IM-S 

61-72 

134-32 

3<«-64 

163-16 

- - 

ossa 

IS343 

163-16 

. ^ - 

. 123-44 

. « 

77-16 

ai-TS 

- 

. 

134 32 

• - 

- - 

9^6 

•• • 

S3-1S 

• * 


Wliiu KBdtnatrd whli bjdro* 
chkvie acM • • • 

Mialnin, ftnl quality 
Whhe iKMaak. wall caldiirJ - 
('akia^ bntu . • • 

CryMalliaad niirala of potaih 
(oitrv) 

Peroziilr of mannaiirac • 
IMtfoiida of aiataic • * 


VaaiocaLT ntuwREO aruat. 

Ttfot s y*. 1, 

"Ti Hfr t altaas SAS'OJSi glaaa of aalbonay, M 4SI| parplo rf Caaaiaa, 0'7S6. 


ilaotkr. « 

White lead of Olcby. TTK l ®nla ealeloed and rnlnHted, ITI-*. 

Amrlktr. 


While aaad, well dreaaed • ISW'SS 
Rural, eal e ia eJ • • IS*"** 

Uiaiuai . - - * SMT-M 


Oxide of eneet - 
CaieiBad poiaah • 


. :T li 
> 4!M’7S 


Smmkin ; RTbileet etraea. SSM-aa71 par* oxide cd mbal^ S7-7tl*. 

nZimaathcT. Very «ia» etraaa, 4»I-S5» parrel oi^ofwdialh I «»7. 

BmmU, So. 1. Btraea, a*MJ)e7} pore greea oxide of copper. S5-M3 | oxale of 
onUaary. Stiaifc 77IH74} acetate of copper, *1-111 oxUe of iron, 

**iifi»aiio«her, Straaa, 4BI -Si | oxide of copper precipitated ftom the nitrale by 

polBth, 334 43. 


KBxaxUM (Baatomre). 


VfeU WMthtd $Mnd - - - - 

Mloittfli •••••* 

White poUab, caleiaed - - - • 

Rarax, calcined • * * • * 

TeUow oxide of aBtimooy . - - 

Pure oitidc of cobalt 

Green oxide of ehnane- - - - 

1, 

t. 

I54*as 

S3I-46 

46-S9 

30 86 

7-71 

1-34 

Or»hn. 

IMSf 

UI-4S 

77-16 

30 86 

SA3 

AMamer (Boatraaorc^ 



r«u. 

|>ar|i col«an4. 


OnkH. 

Hritw. 


7716-17 

3838-08 

Strata . - - * * * 


38-35 

Oxide of tnamaneae . - * • 


« S0^ 

Oxide of cobalt . • - - • 


(hMS 

PorpieofCaaaiuf . - - - 
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GERMAN SIL>TAt. 


A^aamarimt. 

finm, Mia-50 | GUm of uniaon;, t0-a701 OxU* nf gobtU, l-ilUi. 

^friam GmtL 



L 

f. 


CrmiM. 

HrakM. 

Stixaa 

4S7MI 

m-u 

Gloru of ratimooy .... 

ftfiillS 

• • 

Fur^ of Caaaiut..... 

l-fip? 

folM 

Oiioe of muganeae .... 

idfir 

• - 


Far toiyu. Ra 1. tlw domitt rad nxM( (Irat uf rail* 

inony ibauU b« turd, neqwnil^ thi* miitani ool; jirMi ra ojiaqar mim. tni>> 
liKriti oa the td{;cm ami tntumiitiait In thin (yi«itMnU • r«d cataor abra bcld 
betam tba wft aad Uic liRkt i la Uiat caw rabica nux ba made of h. 

To raaba iben, a portion of Iba topai motrrial la tskro. aad mixed with eifibt paru 
of One atiaia t Iheat ara melted In a IliNaun craciUa for tbirte boon in a putler'a 
fiinueo. aad tbe reault ia a baaaiiflU pcUaw glaaadUia atiaaa, vhiefa, whoa cot, pn>> 
diicea an imitatloo of tba dorat oriental rubi^ 

Tbaaa mar be made of another tint bp tulnp tbe following propotthma i_ 

StTwo, atll-PSt a|iile#f maaiMDcaa, Cl-Sla 

In Ik emerald. Mo. t, by foermiog the penportiim nf ebrarae or oxide of eopprr, 
rad miams with it oxide of iron, Ibe gnen abade amy be raried, and tbe peridul or 
dera linieo emerald wy be inutaled. 

Tbe amnobclnra at aitideial feme baa ae<)uiTrd ra txtrrma derclopawal i latiaeoia 
betoriaa ana tautdiabad at Septmoncal in Ibv Jura, faralalung amploymeol to arara 
Ibaa too worb-pcoptc, abo pnalnee fobnlooa qaantitiea. 

bIray laceabiaa peraiaa la rant ria altb one snotbrr hi bringiait te perf.-clinq ibr 
moat |irr«rce procaaaaa, and produce Indy aarpriaiog ictalu. M- Sarary eeponally. in 
hia magnidconi ouOectioaa. aad bit nerfoct imitation at eelelirBied -lie*—— baa 
nrrieed at a degrae of exeellmiee wbicli, apiuurntly, can acxncly be nrpmard. 

We bare atladed only to iboac imilatlona of ge«a ia ahua of wbich a burr portian 
of tbe obrap Jewellery ia formed. 8<sne vary aaceeatfol attampta bare been mode to 
iwulktiin! inw gema by an artificial pnerao. 11 Ebclmen baa dona mneb in ibia 
direction, and M. Urnri Sainie-Claire Dwrilte rad M. Uenri Caron mrnmnaicxtid to 
tbe Academy of SeiciKa of Parii, in April 1M8. a proeeaa rrhieb tbry bad dueotarad 
forlbeprudortion ofaniimhwoftbe gnaa which liclung to tbe ranindam cIm. acibe 
rnl^. uppUre, foe. Raeentially, the proeeaa coaauml in expoaing the fluoride of 
alnraininm, mixed with a little oborcaal and boraric acid, ia n black lead crociMe, pro¬ 
tected foom the antion of tbe sir. to a while heat for sboM an boor. For detiub of 
tbe ptoeca are Crnyito AWu, daaui^ dr Ciimif. 

Gr.MV\ A. A grainapirii fisToared wiibjuoipcrberrica. muidbclartd extenairrly 
in HoUandi brace il b foaqacntly enlled UuU.Al(Xau 

GFNTIAX. Centiana bun. Tk cmainon or yellow gentian, which b ««»d to 
owe itf name to Geotioi king of inyria. who introdn^ it aa a meiiidna abnol 170 
yearr befora (*hriiL 

The room of the gentira arc ooUeetod aad dried by tbe peaaaata of Switaerlrad, Ibe 
Tyrol, and m tbe Ai>Ter|ae. e r- 

Tbe bitter of the gentian b agri'iobb and aromatic i it b tgurb need in medicine, 
aad boa oa tame eeemtoat been cpiptoyed iraud nf bnpa ia beer. 

GEODE. A ronndrd nodnb of etooe, oonUiaing a carlty uitallr tined with 

eryaub Oeodca fteqaenlly eoaabi of agate, calceduoy, Ac. 

GEOGStWV 7 W. Ibe ewrth. tad Trara*. knowlrder.—mcinr the a^Henoe of lha 
aabctoncca which compoae tbe rartb'l cnm. It origuolrd with the Gennra miner- 
almta. 

GEOLOOV, Ta.(ke rnith. and Xeyer, a dbeoaiao. The oebaae whiob trrata of 
Ik wmeton of tk earth, and of the caaiea whiob kve prodactd iu pitarni phy^eal 

OEpAJlDrs ANni DROirs ACETIC ACID. Se. Acxno octn. and refor 
to Ire a Dninmiuf *f CleaMir|t. 

GERMAN HI.AC'K. Srr FnaxaroBT Butm. 

GERMAN SILVER. See Auot and Corrxa. ILOendurf; of Tatnaa, atatca that 
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ssi j^^£^K«i<>:iSsrA. ^ >« «s* ssn^ 

is of‘ifk*!. 10 oTLs. u>i to rfeoyr. 

ni.T b. mirf. rf «i JloT. cow^ ^ ^ *?i ^ 

ohirh 3 of iMd ue wMod. Tbo oililitxio of 1 or Itof «roa {« Um »n«|» « « 
BUtrf) t^n tW illoyo mwb *»uU». birt. *f iho ■»»»• ubc, lurdor ood man 

fc^teio Ju. p»rt fb€ «»<«lB|t of tko “ "*^ 

(Vmu lt« oriiiiad on faoad to UildborgJuuiirn. b«t SoW, b Hemuboff.— 

.. *»* 

i.ofper • *1^ 

• 

?■"• * * * :.M 

looa 

Chioo. pokth... o *Uii. ««Utt of 5 i-on. 

" 3 ^K:SiTi.^ru£rir»j; ~<T.r. • - 

•tEWlliKSSu'' * ~«1 l™ •■ 

plo* «d, tfc. Of** BtnJ l>*t»« rilJ-f bof-In* Of* or the •porry cmrtMHaU. 

6F.IIMAX TISOEB. See Amxoov. ^ _ _ r- — -n^ fine ioAeotloo of 
r.ERUIKATlOK. (Em. end ^ proper •*■- 

ehel fore* ta *• teiS^ppUod. » ehnnitoJ »«i«< »• 

penluT* rsunniL Md ■ d«* yowy ?Z combutlui tahee pier*, durie* 

MUblohed. MdjK* >; Va ^viiTiridhlrUh.trd.'^ The rt«rS 

whkh oiyuni !• eombloed with rarboo. y ^ ^ oi*i- 

^ lb* gfBiB. hj ,1^ ooeriJtm ii pra*T«*ri*» 

towerd* the Ufihu lb* cotyledon* or lerf Wl^ y ^ 

V''2srb.%^b57iss'.iS^^ 

Sirs^s.'SJtrsrsri.V- o- 

•thra i« r*t*b<ubed ore bat diidy Porf r-' ■»* —d lo tbi* eeuwtry 

GEROPIOA. A farty* I» ‘PI*"* «“ !l i 

fbr tlw MlKhmiioo ti wipr^ I* \^«r ssd cvkn*^ wtwr, Tfcii 

cocnpottii of iinfifiwiit*^ grap* ”5*^*tr2S[ t h— to toi# cwurt*?- — 
rom^od I* ond ***■ mo" nuonoi"!/ in the Utnled 8««** «— 

(Af'fAdfard.) . numnird with ihiitW* OT wiiw te«lh fer 

OIO MACUINFA ore m«n^ 

ttatiinc cloth. ••• \ Tiiii eoMirti to corcrto* hotttc* 

wuhatliin«o*tof|!oawh*hii»rUd^rtb^in« to oMtoo. lor- 

Tho ni«:hiu.ie*J owdc i* the oppbcoll*^ P~.^ «dimT be oppUed to wood, 
(hero, and their fiiotioo by railoo* copper, imo, tio, and 

pinker. paMebnud. letoheTi and to ^S-TeJr^ ^ ^ 

Ci^s ioihai jUdtar. 8««»^y»P**^* 

dil&Trat etaaie* of trademieo. , aietbod aoder thU head, a* oil 

L MoTBAancal. On-owo. /‘“SL^r^thh iB*cha«u«*> »rt- Tb* Wlo*- 

k the flnhl too.t rit-ndlT oM h the 

ifi« proreto ha* beea aH aoBiely. a coal of whit* Uad point, 

1. A cent of tmfmnim I* to *“ PyJ'" ^ of tnrpeatinr. 

made with drying hneeed oH, eootautmg ty ..tinif-l Unaerd oil, and lemperad 
1 . Cal^ ^ groond J^“i*2^“S!Tbr« or toar «at. «f ibi* 

with eaaeiM* of lurpeotine, la Pty™"? ™«Mm»nti. and the pan* nhkb are tn be 

Aonfnal ar. to be applied ermly on th# ««*»«»».•“ ^ * 

mou earrfltlty gildfd. .ui, ..wJlid. Thi» i* tnrrr'y *h* dmir* of the 

a. The C*« mkmr a tb^ to W the Uuledlah in whkh pointer* 

rotooia, gmand and lempcred with oil, whim ramain » 
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rUaa tbrir brah**. Thi« tahiUaM t« ntnuwlr ricb aad olasjri alWWing |rro«ni4 
up, usd puMd tbranph line linn cloth, h fanm iho fimaS tar (oU lca£ 

4. W^u the ipdd ooloai' ii di 7 •unojifa to catch h^ of iW letfaakl, tUc la tprtail 
nlh« cnahkm, ool tolopietsH andcaMbtly applied ailh th*pallrt kaUe,pnaarddinra 
«hb rotten, and oo tha nnall oroaorna with a Bne hnaah. 

5, If lha giUisin fat tar oataida cafiemr*, aa faaletmiaB, patfaifi, (UtsM, kt., thep 

moat aot ha vaniaticd, aa ihnpla oQ RtUiatr itanda hetirrt for whin it ia carnialwd, a 
bright ann-bcam acting after brae; rain, itirca the gOding a jagired appearanea. 
When the nt^eeta are ]»ide nea, a coal «f tptril rarniih map be pawed mar the gold 
leat then from the jrihWr's chafiag diah nua ha Kienn, and laally a coat of oil 

aarnlalt. The arnriunan who etuaea the chafing dah to glide ia ftant of the aaraidbed 
carfhee. niuti aaoid atoMiag for aa iaauat oppoaile any painC, atherwlaa he would 
enuae the aarntah to bod and bOater. Thia heat faringi out tha whole traaaparanep 
of tha aarniah, and luatra of the mid. 

()J GtUtof u aaipioacd with aaraUh poiiah, npoa aquipagea. mirTOT-fraoMa, 
and other fnrmluK. The Ihtlowing mrthad la einpiajaa bjr awuocnt giMrrt at 
Paria: — 

1. While lead, with half iiPweight at pdbnr ochre, and a lUlle nUurga, arc arjn- 
ratrlj geoand aar;|r fine { and the whole la then tenapend with linaerd oil, ibinned with 
aaaeoee of tnrpentinc, and applied In an eadniy coat, caDed layirTaai'n. 

1. When ibla coat ia mite dry, aeaeral eoata of the hard tiat are giarn. rac« an 
nianj aa 10 or It, ahould the aarlhce rrqoirv It for aoMKilhing nnd filling op the purea. 
Theae eoala ara giata daily, laaaiag them to dry in the hueraai ia a warn auuny ea- 
poaure. 

S. When the work ia pprfcctly dry, h ta firat aaftenad dnwn with pamire atone and 
water, afterwaida with whrwcd doth and aery finely powdered puoaiee, till the herd 
fiat giac M reflection, and be tniootb na ghna. 

«. With a catnera hair liraah, there aiiiat be glam lightly aad with a geatla 
heat, fVim i to h eoala at leaal, and ran aooMtiinaa doable that auiahcr.of fine lae 
aaniiah. 


B. When thaaa ara dry, the gnmada of the psnneta and the anilplaraa moat he firat 
potiabed with ihaae-graaa (dr ia pwWr) j and neat with putty of tin and trlpoli, tetnpeiwd 
with water, applied with woollen elothi by which the aamidi in ptdiebed till It ahinea 
like a mirmr. 


fi- The work tkna poUahed ia oarriad into a hot place, free front dint, where it re- 
ceiara aery Tightly and amnalhiy, a ihia coat of paJUtadoer, moch wifteneddowu. Thia 
coat npuaed oaer it with a clean aoft bruak, aad the Ihiuner it it the better, 

7. wyocaar the gold colour ia dry raongb to Ube the gold, which la known by 
laying the hack of the hand on ■ comer of the frame work, the giMlng le heirnn and 
flniabrd aa uanaL 


fi. The gold M tmocthed off whh a aery aof^ bmah, one of caincra hair for eaaaipla, 
of three finnn’ breadth i after whieb it it left to dry for arrrral daya 

■ ». It ia then aamlahed with a apint otwine aarniah j which ia utated with tha 
ebafln^iah aa abort deacribed. 

la When thia ramiah ia di 7 , twoor three coati of copal, or oQ of aarniah. are ap¬ 
plied, a^ten da of two dayi. 

the paaiurla arw poluhed with a woraiid cloth, Imbotd with tripoli and 
ww. ^ Inatra ia gireo by friction with the palm at tha band, pccaiooaly aoftentd 
with a llftleoaaa oil, taking care not to mb off the gold. 

In thia coontrT, AerauW jpMmp ia practiaed ha fint giving a ground of liae 
whitiag. to wacral nenwe e<M , neat applying gildiag aiae , ind then the gold 
leaf, which la bomiibed down with agate, or a deg‘f tooth. 

GMmfmilatrmptratthm Frcneii.Ta the auae aa our bamlabed gilding. Their pro- 
era aeeina to be aery dabonle, aad the beat eonabli of 17 openUuna i each of ilkwi 
uid to be wamtial 

I. facnibpc, or the fThw coat. To a dceoctiim of wonnwoo<r aad gaHie in water, 
■trained throafch a doth, a UnJe coonaon lali, and aooe aincgar are added. Thia com- 
podt^ u being deatmetiae of wonna to wood, la mlaed with aa much ped dact 
and the auatiirc ia amod to a hot aute, whh a bmah of hnar'a hair. Whra i iaater or 
marble ia to begildad, the alt mint be IcA not of the aborc cantpoaitian, «it ia apt to 
attract hmidily to damp niacea, aad to coiaa ool aa a white powder on the gildmg. Bat 
the adt ia todiipraaaUe tar wood. The fitat gine coating to mnde thinner than the 
iir6o04a 

** covwiflf tHc above ftariWvo wiili «, 10 , or ! I 

CMti of .S|tsanh vbtte, tip wiUiptAiOf iim. oftcb well woebeJoo witii ihr brMh, 

* »5eir*** Incorporned with Uir preceding coal, to preTcos their pcoHog off 


GILDINO. 
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a. ‘V 11 •-J iqi the pom. villi Uitck vbiiiuf lod noooUuiif ihc nr&re 

vitb <ln|t-«biii. 

4 . roiahinK tiu mafttt vitb pnDicc-ctooc aBd nry roM vairr. 
a. Krfmntmm t la vbicb a akilful ani« ivumcbn lb* vbnlr. 

*. Cbaaaaf j vttba Uaaip line* nMt. and Ibm a ioft »poBg». . „ 

I'Mir. ThU b tvbbiaf «ilb botia'i uil (•iver-yva) U»# parti to b* yrUovrt. 
ia ordrr to maba llwa wflrr. ^ . , . . , 

«. Vi”-— If Wiib ihia »iwpattiv or*» bi cawftDy fruaad in vator. and miaed 
vUb (rantpaTEBt cotnorirM liaa. Tba ibinnar part of ihia mliWra b applied bot a*rr 

tbr Vhila larfbeo vitb a Soa hraib, vhkb riaei It a flue jdlov baa. _ 

9. f/aprvbiaf, owaiaU in mbbia* tbe vbola vork vUh ibaaa-gtaia, tormoat any 
(nuuhr apprarvoce. ,. . , ..... 

la. cJt^ OMirUi i ^rmeUr coat Tbii b tha eotnpoaiuoo on vbieh tha *oId a to 

ba laid, tl b eompoaed of ArvMrnian bole, I poond ; bloodMaae (hamtita). 9 iHinm i 
and aa Boeb aaboa i each arparaiely frouiid in vatw. Tb^hob m ibea 
tMrtber, and anmnd up vitb aboot a apoonful of olive oiL The oMieWr veil nada 
at.p)bd beauty to ibr (pidinf. The oinrUr i^irrapered vitb a vtota tb^ 
ibia gbe, wty clear and v*U iinu^ Hib rotatnra b bratad and applied in ihrve 
anecoaiTe emu, vhb a very floe bMp-hiired brvalL 

U. RMtmg, with a pitie* of dry, clean Uan cloth i eieepl tbe p^ to ba bor- 
niibni, vhieb are lo rmiec other too cooU of oaiwria irmprred vi^ gina. 

IX aMimf. Tbe aurtboa tain* diniped with cold vaiar (bad m aom^) baa 
then the fou leaf appibd to it Tbe holbj v grtMtndi niuil alvaya ba 
Ihe peoBU^I parta. Water U deaicnoaly applied by a aoh Iroh, 

caeeia of viler b then rei oc raed vitb a dry broab. 

IX yieeaudiaa, vitb bloodunoe. _, 

14. lhatUuaig. TTiii oonaiila in paaajof a thin coat of glna, aUfbily varmed, orcr 

**'*l9r*Wt*iu!ui^tbat SC tooiitening any hroben ptnnU vitb a bruab, and applying biu 

*'^lfl'*Tbe*^iWwSf'^ Vertneil b a Bqtiid vbicb gJ*M luatrv and «r» to the 
and mabr. it rcaetoble m-mmU. It b *«»I»»f>l •• Vm'^Jf 

oone. of gamlrtge, I ounce of Termili-i. b^ an of w CSrf 

aall of iBiw, and 18 gralna of aaftwi, are bo.led in a Imu U 1^“ 

StSSr aS^ATliU iL maid be ledu.^ to a fourA vb^ » t^a 

Ibroogh a ailh or mualin aiem A UttU of tlua b made to gink UflbUy oter the goto. 

TStM-zt S? 

on botool l-oml. givm vhho-trfac. by U, i-g 0-ffdd leaf .. tb. 

loather, and imiiriuting it thcr ate la tbe prw* vhare they 

Tb. ad^ «/t*r tow. book ore p.«t< tJ^r aw ra w ^ ^ 

hare been evl aoioMb, by applying a aolatim rf binfl l^ioocli vnrkmea employ 
gold vlw. tbe edge, aw'io a pro^ «.» SSCSna^rtSto It 

a ground of Armeniao b^ mbted vub povdai^ ao(p y, ^ »«U.r baa 

rWS- Tbia gnmnd U laid very thin upon 5^wg, vbicb 

bjTn appliX^ vhcB the ground la dry U ia robbed amootb vUh a v el wg. 

niolatotm it iaiSeienfly to take tbe gold. . _„fc mJ, Uatber aome gnU 

Jepomvr.- done by 

povdor orer an nil aiacd aur&ce. nuatd !,» ancinitating gold 

knee of frnated gold. Tb. gob* pnvkr "-fj* STSCmSg 

ftooi iu aolutiorm aV"P"" ^ ^ 

"lY ‘^•aS;:^a%'Sr.SrCr*^ or r-a b, ebe-ld aonity to mctainc 

*“!?::i.poa»d eopper vitb ^-vvtob 

copper by itailf being too aoft and dark coi^ad- •h,m ^b IL U'Arcrt'a late iat- 
v^vell W, ahaU dev^b. ib. id !>«“<• vrth M. Ar^gt a ia« 

promnenia, nov generally adnoted ra _» ^ tbe aorftee af a 

iroa* Mimf. conaiaa IB appl ying to iSSv the gold Him fliad. 

copper alky, and dvaipaliBg tbe mercvrjr v^ hj^ The aoht ooitbl to be 

TWmirlhco konervtoSboriiiabcd or deadened at pkaauro. Tbe goto ooga. o. 
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|»rc, ladUaiiaatxlte fcriUte to Iti cnahintina»ii1i U>e wtmuTj ; wkickiluiaU 
•bo \m pam. 

I^tpintim wf ik mmtimyk .—AArr wigluan (b* Am goU, tba vorknma pMi it la • 
enHsibir. nd » «)■ tbk boemM* aOatJv rad, W pnm ia tlw raoabiu ijiiaiitHr 
of oirmtrT i wkieh it tboot * to I of (idd, lb Min up Iba auxtan oft mm inio mi, 
bent hookoiwal lb* end, knTiof Ibteracibboa ibe miill b« iwrct in t ibal ail tba 
fold ia dlaaolTi^ He then poon Iba anutfam into a ataall ranbta diab fataiaitK 
oaur. watbat it whb can. tial a^oaaiat oat of it oitb bit ftaden ail tba raaniaf raaf- 
rmrj that ba caa. Tba im a lga a tbai nov rriaaiot oa tba ikipiair tidaa of Um raital 
it to paitT la to paeranra tba iaqaatilao of tba fia(rra Wban tbia ia t q a neat d ia a 
•baaio; icatber it (ptat ap noeb marcurj i lod rttawat an auitlfua, toiiaiatiay of 
about 03 of nareuiy, tod 57 of yDld,m lOO parti. Thamtirarr ohiebpaiati thtoayb 
tba bay. under tba prraaara of tba anyan, boidt a yood dnl of aobl ia aolatbia i aad 
h aatplofed m mabiny Atab «w.«ly«m 

l^rpmrmtwm mtrtmrial mhuum —Tba iBiabaia of yold it l^piM to brraa. 
thrnoyb tba latanration of para ortria acid, hoUiay la lulatlM a Uttb aiiii atj 

ItM porta of narnr}, aad UO parta bjr oabbt of pano aitric acid, tpacUb' yroTity 
I -33, ora to ba pot into a ylaai nuuraii. Oa taa tpnlicatioa of a yaatb beat tba nar* 
cury diatolaat wiib the dimyiymicat rf foaiea of oltroat yaa. wbkb anitl k aOoo-ad 
to ctrape into tba rbiautay. Tbit adittioa it to ba dilated with about 35 timaa Ita 
-aciyht of pun trotcr. aad bottled np Ibr uta. 

I. AmmmliMp. — TTie worbaian aaacala tba piece of bfooaa after it baa cotaa oot of 
the haadi of the torarr aad aByraTcr. He tau it aniaay barainy eharecal, or rather 
ante, ubieh bara a nare aaoal and lireljr Oamc i onrrriay it qaila np, aa tluu it ntay 
ba oxidiied aiUlila la poiiibia, and tabhiy cart that tba tbia parti of tba pitco do But 
bfcoOM hotter ibaa the Ibiekar. Tbia operatlna it dooa in a dark laora, and vbaa ba 
fret the pitea of a cherry nd ecioor, ba raowrai tbt ftiel ftom about it, liftt it out 
viih laay toagi, aad atu it to coo) ilnwiy ia the ahr. 

X The dwopapt. —The ob}aet of tbit prnceat la to clear Iba tur&eaftna Iba coat af 
aaula uhirii May haaa fticwtd apna it. Tba piaea b plaityad laio a boekel Ulad u itb 
cxtrrmly dUau aalphoric acid i it it left Uu-ra loay aaaurt to aUe« ilut eoat af mlda 
to ba diandtad, or at leaai louwtird i and It It tbeo rubbed with a hard brotb M'bea 
tba pwea becoMM prrfteUy fariyht, it la-uradMd and dried. Iia tor&ca may, bowvrar, 
be tip a lutia Tanayatadi and iba tdaca b Ibrraforc dipped ia oiirie acid, tpaeifta 
yrarity I 33, aad aftrrwanb lubba.! uiib a tom-bsired bronli. Tba -Mlibw of a 
luiia C JIliu m ui aah tn tba dlliita aalpbario acid vooid probably tava tba ata of aiiria 
aetd. Thiah b 10 apt to produca a new coat of otidr. It b flnally auda aaita dry 
(alW wii^y in para wnirrX by belay rubbed well with taanen' dry barb, lawilaa, 
or bru The auriaea aboold aow appear ausewhat dcpolbbadi for when it b Tery 
imaoib, the y<^ doet nut aiUicn ao wrIU 

*• ^flp/icotbo ^ Ik oMa^^ — The ylldar’a KTOtei-inuJk or paneil, aiade with 
■oe bru wire, b to ba dipped into Ihp tohitioo of aitrmte of marcory, and b 
tbra to k drawn oarr n lump of cold amaiinun, Jyid on tba alopina tide of an enrtben 
which it n to be applied to tbdibrflara of the bTMa. Tbb peoeeni b to ba 
nyeatad. pppiny the bmtb into tbaaolotioa. aoddrnwiny it orartbrantalrua, till tba 
wluk wrkea to be yildad booalrd with ittJoM proportion of yold. The pirea b then 
waalwd » ■ My of water, d^ and pat to the lira to rolaulba tba OMteory. If 
m eual of yUdiay be iaMfleveai, tba piece b waabad orer anew with aaiatgui. tad 
the opn^taa irraeaaMnEtd tiU tba warh proae laUtAwtory. 

* ***™'**M ^ **• ■••5'uja — Whaaiewar the piaee b well eeattd with amalyam, 
lae glider expoaea it to glowing abarcaal, toraloy ft about, and baadny it by dryrrwt 
to Ik pivprr noitti ba ibaa wubrawa it ftom Iba Bra. Jifta ft with luac puwan, and, 
•cuiag it in bU left baad, pn>t|PCtMl by a itulfini gtove, Iw titnw || rtttr lo cvefT 
rccticwa robbioif tod Mnkiof it «Q Ui« wbilewllK m looff.lulratl tenttb* bi onkt W 
citaftliM ^ U« aow Mom thi fpicc* to the 2r«a and trraii tt ia Um wum 

*be awroanr be cotiraljr TnladriMd* i»hicb tw rteoftiiMft bycKa 
of a drop water be kU on it During ihb tiiaa ha rapain ik dabethra ipoti. tobiny 

w to Toiapira the owreury arrjr ilowly. Tk pbeay wks tboroaxblr coaltd with 
gol4 M wipMUb and lanbbid well with a brnib fti water acidakleil with riaacar. 

. piaee k to bare toiBr parta baraiabed, aad otberf dead, tbe parta to m b«r» 

. *r^ *«’»*»d with a laialura of Spnaub wbita, brwbcd tonr-eaady, and yoni 
diMiTp m water. Tbb ope!raiioa b called in French eparmur (mnMtmg% Wjicn the 
Rddrr baa lyuMcW tba knwbbed pointa, be driea Ik piecic. Mdcarrin ik bant biyb 
caaaah to rtpri ik UiUr imtrnry which might ilUl rtmain on it Ua then pianyra 
**• • ktla hot, ID wMar aaidulalcd wkb inlpbaria aai^ waihea ft, drba it, 

and ytrn ft tba bonbb. 

5. Tk baraiab b yiron by rabbiny tba piiM with borauben of bcmaiila (blood* 
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ibmrV Tht worknun dijn fcl* bnnuiber la ’r»**T ibarpeo^J with 

tk* »i tTT ta the «*n* direetkm tarkwat* "ni ?■** ^ ^ 

—I , roaatcM ■MtallK laitre. lU then «a*hct U u> coU *»ur, 

Sm Uan chHh. and eonehuJei th* o(>«mioo by dtyia^ it dowly an a ftMing pia«d 

abow a ahahiil diih of baraiiw ehafooal. . -. ■ .- - .l... 

1 . Ttic^" k liTao aa feUotri. The pieoe. awered »<«h iba pretaefc* »a tbay 
pamoSS tTTu ll5iU-d. k aUaehM wi^ in-wire w. 

Zi k h«le.t ttr^T oo- » gi** ! 

il^il nWr ifti iw ihw E tot tol m gQW J *• c«jmc« vwm 
mniMttd ,ta». to-! ia the water of cryittlikatioa «f ita 

kttir JH Thepkeokaow roaaaradtolheSrt.aodheatwltill theaalaiewi^whw* 

, ,, m._ __ anrir traatpaniit, aad eatara uuo true fiiaioo. It ■ 

thea takn fra- the Iiw and anddealy plaag|rf ^%k^k bSw^i^d 

.alia. er-i. earryla* away nea th. coat of rp<m^ ^ ^ 

thrwach rwry w Jk lutrie acid, waabed la a ipral ^y of watti^, «” J 

pawre eit^ to the air, orer a dryiaf kora, or with cUm tato or. 

- I - tmlmmr. _When it k dealred to pot a oieceof jiUed hnww “*? o^ 

I. J.> ■o,».l .ij Srsjmiiiis^- 

a“j?ar .i» r^. •-> 

ir5s.;± 

S^bokioo of iu eoi^g«« 

away, and when the ttaata 
k eatinfoiahed, the piece 
klobe^aaged in araler, 
waahed, and lerubbed 
with the aerauh-braah 
aad paire aineyar. If the 
coloor k oat beautifoU 
and <iBitc wtoal hi ahs^ 
the pioM k eoalcd wiili 
rerdtgrk dkaotrcd ia 
Thu>». dried oaer a 
(aatla firr. ploaard in 
water, and aerabb^ wHli 
pim rioceu’, nr rrMl 
wilh a lituo weak aitrie 
arid if t^ piece eahibit 
loo dark a hoc. It k 
DOW waahed, bamiahod, 
waabed anew, wiped with 
lion cloth, and fiaally 
dried orrr a gaalf lire. 

The IbUuwiuf k the 
ootlloe of a eawtpleto 
gildiof betory, aa now 
Sited at PaM 
/’■so. M»,MO,fraalele> 

Tattoo and plao of a coot- 
plate pihliiig wneb e k n p. 

dni^Twi^thelw thnr to heal the dcadaoiiig pan (poAa aaaaf). 

i Chinuily cflhkJSilic ctmalnirted of bneka, aa hr to the eontiartioo ol the 
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atihmiFT • or tke torp, and which ii tcniiiiuUi!<l Yj • mminit pipe riaaif S or a 
panli abaT* ihii cootnetian. 

a Fcutt! far nniealiBic the pircM of faranie ; for drpiair die pihiMt piece*, lie. 
c. ChiiBBVT uf ensuraueatitm betwcea the ■nimdloe a, and the apace o brio* 
the ftirpe. Thi* rhimney acma to ean 7 the noiioo* faaaa* im|o the gnat cant of the 
Jaetonr. 

V. Ilockct for the bri)|htcBiB|t operation, 
a. Furor lur Mating lb* amalgam erar the piece. 

B- Kbelf (tar tM hmahing oprrailuot. 

■ a. Coal erllarcta. 

o. Forge fcr the deaiiriiUig praoca. 

o. 'Vurnace Ibr the inm*. 

at. An opening into the furnace of appef. bp which rapotm nap be let off firaai mp 
opcraiina br taking not the ping at ■. 

I Caak in which the pieec* of gilM braia are plimgeil far the ileadming preetaa. 
The eapoora riting thence are rarried ap the gen^ ebimnep. 

n. Caarnietit with glaaa pane*, whkh arm* In rnatrarttliciipeniagaf lb* hearth*, 
withoat ohatracting the aiew. The caarsneat map be rendend morahia to admit 
larger objrela. 

B B. Curtnlna of eoarte eottoo cloth, for ckaini at plretnrc, la whole or part, imenr 
arrml at tha forgra or haarthi, aad Ibr qnjcktnmg the current of air in iha piaera 
where the enmina ape not drawn. 

0 . Upening above the draught Itanacr, which aerreafpr the beating of the paclmaa 

mat (d^enlngpan>. . 

dthlimt/ M /MAeW ina mmJ thd. — If a nearip ortttral aolnliim of gold in mnriatla 
acid be adaed with aolphnric Mber. and agitate^ the ether will lake np tbr gnU. aad 
fiiwt aboT* the denaer mdd. When tbit aariftaroua ather it applied bp a h«ir ptnuil to 
brightly pnlUbed inm or aiecl, the atber Hira off, and the gw ndhenn. It mntt be 
laed bp miuhlng with the b«rnltbrr. Tbia gilding b nut errp rich or dnrabie. In 
Ctrl the dnitp betwean riM nod iron b Itatbie, eompnied to that beiwreo gold nod 
copper or tUvrr. lint pnliilicd iron, aircl, and enpper, map h* giMrd with heat, bp 
gni-i leaf. Tbrp are Iril hented till the iron lahet a btabh bet, and till the copper bu 
atmturd to a like temperatnn t a Irat coal of gald leaf h now applied, which b preated 
gvnap down with a bnrabhar. and then capo*^ to a gentle bent. Herrml IcaTen aithto 
ti^l* or douUe are that implied in inceeaaiaa, aM tha lait b boiniahcd down 

ilr. ElhiiigtiKi obtalsrd a patent, in Jane, lUd, for gilding copper, beta*, by 
mmn* of polaah or aoda oorabtnrd with tarbonie acid, tod whb a aolntioa uf gold, 
liitaoirc. fay* be, S on. troy of inc grid ia SS oa. aroirdapoU* of aitro-muriatio acid of 
the MtnwingproporlUma: »la.*l oa. of pore nitric add. of apee. grar. I 45, 17 oa. 
ofjtmte muriatic add, of apee. grar. I'lS, with Uoa. of dbiilled water. 

The gold being pot into tha miniiin of aclda and water, they are to be heated ia 
a gba or cooTcnirat vraaet till llic gold bdiaaolerdi and it b nnial to cootiae* 
the applicauao of beat after Ihii b eSected, until a reddbb or pellowiah rapoar ccbm 
to ritOe 

The abar liguid b to be caraftatlp poond off from any aedimenl which gnBeratlp 
appaiiB, and raanlta (ram a aBMll purtloa of allrer, wbkh b geacTallp fuand ia aliop 
wi th pd d. The clear tli{BM bto be placed la aanitabla rrmel ofitaaet potlery ware 
b prrfcrrtd. Add to tha anlulioa of gold 4 gnlloua of dbtiUad water, and KO pounda cf 
hicarboaale of potaah of the beat iioaiitp} let the whole huil muderttelp for 9 hour*, 
the miatorc will then be ready (br uip. 

The article* to be gilded hariag been Irat perfrctlp cicantd (ram aeale or grcaar. 
I^y are to be aapeodod on wire*, eoavcnirallp ftir a workman to dip Ikcta m the 
li^nid, which b kept bmling. Tke time rrqnirrd (brjplding any particular articb 
will depmd on cireuraatancea, portly oa the onaatity at ^ rtmaiaiM in tha Inpiid, 
and partly on the aiae and wri^t of the aiticlc) bat a little practica will rtadilp gbe 
auBeiest gnidaiicc to the workman. 

ftappoetng the articb* dcaired to be gilded be hrai* or copper bntBma, or amalt 
tnirb* (far gik toy*, nr onmmenu of drraa, aoefa a* earring* or Wacrlcta, a eooaidcr- 



to a minalgi tbb b when the liquid b in the eondiUoa abor* deacribed, and drpead' 
lag uB the qUBlitp of the gilding ibaintd i but if the liquid baa been need aoaaa time, 
tha quanti^ of gold wilt ba laiimtod. which will vary the time of operatbig to produce 
a given effect, nr the colour required, all of which will quickly ba obtervad by iba 
niu-kmu I and by mmag the appearance of the artldca from tlma to time, he will 
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know when tk* 4t«ind k nhuio^ tlwafb tt k (lM<nU« » •»oM M «a«l> u 
I )Atr taWioc <b« artirlM mM of ilu liiittiiL 

ibeVfraUMi la cmapk'twJ. «i» warkoian pej*rtly w»akr» tba artH-lta to 
jiHrd wUh ftaaa walia j ikcj may ikcs he eub^tcd to tha UMal procca of 

*®^^art!el*a h# ea* fi«am of aalmali. of otherow of e«md»«Wa aright, com- 

g«fid with ib« ■rtkk* •bore iD««wo«l, til* liuie reqiulwd u>piTf«n» Uw 

i* dfabrf U> prodof* ahat ia eaUrf a dead appeaianca. it may be pw- 
6)TO*d1>y aarefal praeaare . tlw ewe aenaUr CTploTwl w lo dead the 
pracna erfdeaaiag,aa pfactiard by iaa* funmlctiandotbee >nde»l Kiaprodn^ by 
riiS, rrJTnd for parpSr. «dd by lb« maker, uoder the term “deeding 

auuafonH.* arUab ia aetl nedenuiad. . l 

^II way alto be peodoeed by a weak aointlnn of nUrate metenry. app^ lo iba 
artieira onahMa to^ giUinjt pmceaa. at b practiaed m the procem of giUu« with 
mrTr»ryrpfa»iooa » .preadiBg the am^m. but J 

Of Ika7rti^ haviog Uen rUed may b. dipped “ 

and autaitted to Wat to eapel the aame, aa la prAiaed la the uanal ptocem of 

- Sixty graioa of ine gold amt 13 at "te e^ MW to 
twi. ooMoa rf aqao regia. When the mdntloB » coeonlet^rt b to W diy^ oa 

tHiTMd aU 0 JMbM. Tiwt a*hrt contaio the gold w powder* * 

WWnTeWb to be giBed. after aubietitlng It lo ibe prHuBioyy ■ymrtmo. rf 
aiiftciiliic ofMtwtlioe aial brighteniag. It ia robbad witb a moimeiiad aork. djp^ m 

tba to be ..fth-W-lty «.hU.L 

there^er btotibhed with piece, of bematile, and mnatl mwa wtth ifecl bomiahrfa, 

**^a 41 doi«aoi^*lSieba. to buttuna, witb nmalgra. a portinn of iWa i> 

a w^ truo^ I tbe wbida articlto ate no. pot ^ 

Imrd bewai^t^r m^^ e,^) 

are toaamt aoi .bom 

wiU a pawtrr'a braah. The 

ailding Tbe iurfocoi are dnaUy bngbleoed by hraahlag them aioag waa imaii 

riiTluI^procna^ of gUdlng by rlectnxbrmieal meana. « -i— 

cTMt SrT73l*. ! J:aUa._ or t.^ -ub 

but - B ooarmt thnmd ruumng tbrough Ut it «a mueb ma« m com laoe 

ffomnt.from Crntrer. U-tnll^V- “ "*^*^2* 

maltod bigg. weigbiM about 17 Um bring about • feet ia di- 

ibo ftmteuttug ’“^“(iri^lji^atlho^oumir^^i feet deep, tbe aarrliig 
uactrr At tbe tntjmh, rmiber ^ - fiM to the eftJ » wowlen pole, 

apparataa b an obbaig ,7****y^i|^*!^nun.Tmlure of fhan I«S= to 16»« (the 
About a borTrl.-S« are pat into tbe auah tun for 

former heal b^ b^mnfSriYd. aod taatlyjhr rye 
•’*’7 *i meal,alterwbtohtnem , 1111 , beeamea oaito amfono 1 a 

b added. Powerfat agitalioo b gtrea exoealiog in tba courae of o 

proec .0 whieh orm .wiib caneaa. a^ 

few m mulea. anjj^ M. to wSSTlb.^h«t, it b loft « tbia auto Im 

ftirtber lecnrml by a chao „ oneamora,tbo tjii ayir r atipcnt waah 

two bnort. Tba cooteow being 1^ ^ „ ,ilj redaca 

of a prmrmUag ma^ng b tm iJ, b«t nander. yemt. which 

■hr trmpetwtar* of the wbi* to m n doogfay caaalaleDOe tor premare. b 

fortormy too , 110 .. 

ftmn t OOT to l-WM, ^ 

Voa. IL ^ 
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The dbtiBm tn ioi met d, b; tbt nucitjr of beir-bann ia HolUml. to ildai off • 
quntttjr at lb« jraH tmm the feraweiing laai, uid In mU it to Um balm, vhenlij 
i:tr; otatmci autariall; tbc pradurtkia of ipirit, iboogb they probabty imprtm bt 
^luinijt, by |(r«Mitiag iu inprcgaalkm with yeaity aa napioMaal 

troab which hUooi fiiili to ttlu place ia the wbiahy dWUcrwa of the I'uiMd 
Kiogdoai. * 

Ihi ihc third day afier the fcraMatiag ton ia Ht, the waab coataioiag the fraiac It 
tnuufeirrd to tbt atiU. aad cooTencd ialo low wlace. To rrcry 100 fBlkNM at ihit 
li<|Qor. Iwopuaada of janipar berriw, from S to 3 yean old, heiag add^ aleaic with 
about oac ^Barter of a pouad of talt, the wliolt ate put lata the kiw wine MlU. aad ihe 
S le llullaada iptrit it aiawn off by a notia aad weU-rrcalalcd haal. till the Btaraa 
hi c u i a a a aahaatlrdt the lint aad die Ini prodactt beiae nlacd lagcthari whaTcby a 
tpiril, 3 to a par eeab abore our bydtoeictcr pma( it oMaiard, potarttirn the luea- 
Oiar daa aroau of Tbt i|Baotily of apiril Tarica from it to f I (alloat per 
iinartcr of grain i tbit bug! prodnei haing la^y doe to tha naploymrot of tba tpm 
watfa at the preeittUag femantatiuo | aa additioo which coatributet at the taaw liaie 
to inprore the Haraor. 

Loodna gin la, u wa hara dutnl, a corn tpirit, which it, bowcTcr. fcadarrtl twtat 
aad tordiaHahe. by Ihe Ota of arrrral iojariooa tubalancaa Plymou^ gia, at ataeu- 
(hctiuad bf Coatee and Ca of Plymonth, ia a far oarer tpirit. Tbt rretiflm nnpUiy 
a |wrr gram twrit and Saroar with lha watb of tM wbiiAy diitillarW Mr. Branda 
bn glrra iba (oUawiag table at the goantitiee at alcohol (tp. gr. at to F., 0-t33) e«a> 
taiacd ia different atdat tpiriib 


/Vfjperhaa i/ AleoU in anbnt Spirit*. 

la leoraru. 


Brandy ..... . 3311 by 

Bum.U-M 

Oin.Sl-W 

Whitky, Hralch ..... StU 

Do. Iriah ..... 3310 


When wath It dbtilkd. Ihe flold that eeowt orer ia railed mag l iaf t , or Itm adaaa 
It U eoBcentraied or do al f t i f by a teceod dltdllatioa. and bccowmt raw (era yirt< > ihii 
it told to the rertiBer at II or S3 per ceoL over prool 

OIBGER BEER. Boil <3 gallant of rirrr water, If rwt. at the brat loaf 
tngar, aad 3 Iht. of the beat me* ginger, brttiaed, half aa hour | ibm add the whilea 
of in eggi, batten to a froth with 3 ouncee of dittolrtd ithiglata, Btir k well ia. and 
boil 10 miaatet loogrr, thlmming it the whole tiine. Then add lha Ihia riodt of 30 
Irmoaa, bailing thrm 10 niantrit more. Cot 18 Iba. of good Malaga raitint in half, 
take away the Monet and ttalha, and pot them, with tha Jniee of the lemoo, tlralaad, 
fado the bonhead. Strain the hot liqnor Into a cooler, and wbea it haa Mood two 
hoan and it lettlrd, dnw k off the Irct, clear, and pal it ialo the each 1 filter tha 
thick and fill in with it. Learn the bung out, and when at tha proper tr aip ar at ure, 
Mir 0 quant of thick frrth ale yeatt well into H ; pot on the bnu Ughtly, and let it 
frnnent 8 or 7 dayi, filling ap with liqnor at it feramta over. Whoa tha briamta. 
tnra haa etaacd, poor ia 8 qaarta of Fraocb brandy, and 8 onaeca of the betl bi^la«^ 
diauilrrd In a gi^ of lha want then aecnre the bung cffretuaOy. and paote paper 
arrr H. fie. Keep k 1 yeart in a eooi eeUar, then battle b, aalng the boM eorha, mod 
•raling Ibrni 1 and when it ia 4 yoari old ounnumea aalng H. 

There caa be no doubt bat that Ibe obore receipt by Dr. lire fimaa an eaoellml 

ginger beer, bat It ia a ttCBUy diffirreat thing fraa.lbe giagarben'ef tba abopM Tha 
following ia a good aad nirfal Ibna hr Ua manofoctm;— 


Barhadoea giagarioot . . . 

Tartaric acid . • - . . 

While angar - . . . . 

Gum arable . . . . . 

Eaaeaca cf hoBoo . . . . 

Water. 


II cuneea. 

8 oaacea, 

8 pouada, 

• ouaeta. 

I drachma. 
8 gathmai 


The ginger rocit. bnuaed, ia to ha boiled (br an boor, ihcii the liquor being ttrained, 
the lartarfe acid aad aogar added, hailed aad the maw mnerred. The gvm arabte 
ditaolred d a trparale portiaa of water, added with the emence of irmoaa. Wbrw 
the wbolt baa cooled to about 100° Fabr., tone freth yraat ia to ba added, aad the 
baer carefiilly firraMBIad. Tbeu bottle lor uae. 

Ginger brer pewdam ara tbaa prepared 1— 
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VTiiu ragtr.. oiuim. 

TartBnc U «»»«». 

C'arboHte of lod* ...••• I| ewice. 

Povdeird JanoUo giofcT •••••* dnelmak 
r^MTT if Lonoa . - • - - - 10 drop*. 

At] ttM aatnkk sr* to be eanftdlf dried, and aixed while ;et wana, ia a warm 
■uirtBr, aad hamediateif bitfllcd. 

If the acid and the earlnaata at loda are hept aetiaraie, thsM prteaalloa* arc bM 

ia the aam* of the operatioa by which the AlneoU of euuoa are eepa- 
rainl ftom the creda ffee Cotton MawtrrAcnram 
OIK A.SOU The aanw giren by the French lo fire ofiaL See Opai. 

OLAIRC. The while of e|rg. T hie oonaiaa aoeordiag lo Gmelin of albamni. IfO, 
macwa,S-7. •allaO'S.waieT.BiU Olaite or alhiitwea (M«w<» i iieCT)ladiAliimoiil»eJI^ 
the alboaww of the •amm of the blood (•rrottwawe), by Ha being ooagnlaied by ether. 
Olaire ia Med by bookUndm in finiahiag the baekg of hooka, and for a fen other 

nnriinart ia the am. See ALBcaaw. _^ . 

OUNCE COAL, a name ghren la anthrueite. of which there are two rarirltte, 
the Arty aad the i i m r kehde f See ArmiBACTra and Coau ^ -e 

ULASS i yerrt. Fr. i Oiu, Orrm.) b a ttmintmrcot eolid fottarTl by iba fHaiw of 
ailiceoM and alkaline nutter. It waa known to the Pbanieiana, aad ennatitnted far 
a Iowa lime aa raelaaiew manafaeinr* of that people, in oonarmience of in ingTe.U- 
cnt^aaliwn. wand, and fhei abonndlng upon their oowta. li b certain that the 
r-giratitm werw »cqn»iiilHl with »hHod|fh m» floo nntiioa of il 

In the wniingi of Mnece. we dieearrr glaae nrwamenb in UHnbe which are » old aa 
the daye of Mneea. Aceordln* to Winy and Strabo, the glim worhi of ^n and 
Akaarfrtn wete Atmoot In their llmee, and prodnerd beantilU artic^ which wrr* 
cm, ongrared. gilt, and atained of the moil brlUiaot eoloore, in hnitatlM of pf«ioM 
Btonpa The Kmnana rmployod glaat for earioua purpoaea: and ba»e lafi apecmieiia 
in Heimbnrnmof wlndow.fUaa. which mnal hare been bJown by mrth..;>i analog 
|1> the moilem. Tba Phmiilinaa prooeeaM acem to Ure been lemr^ br t^ Lmaadr^ 
and tranafened to Vutlee in the l.tth M 

fnmud a Incratier eoamcTeul atonopult. Soon aSer the middb of the KtcuUenth 
eonlury Colbert ewricbed Franc# wUh Ae blown mirrw glam man^nre. 

Chance mar haea bad a ehare la Iha Inrenuon of Ibta eannoa fehncatmn, hot tbero 
were ciretaDmanoe. In the mort ancient arta lik^ to lead W i* « 
mad TitrrMytf be*u nquind far the foraidUoa of pottery* ma4 ^ w atroctwi^ 

SSaU ftSmSirir orwa. PUny amri^lhc n^u of ^ 

A mrrebant ablp ladan with natma bei^ dn.en upon thrjmp ^ 
ri*ec Delaa. to^peatnona weather, tha crew were 

aabore and haelng plaewd Inmpe of the natron apoo the nud. aa upp^ to tba 
hHiba! fnwnd to thebtSlTinae numea of tranapa ^t ^ 

mnd of thb anuU dream of Oalilca. which raaa *«»"“• ^ of Momt t^ rmeh waa 
in euoaroiianeo MPpoaed to poaaeaa a peeoliar rtrtne far mak^ f!” 
for^inr-mJKr aST^^orfed to 

ealdagw aeide^ that iba nuairihelure of gbaa, and of eilreooa ghaci b much 
ol^ ihoo the time aacribed by Plmy. • . „ for. 

Agricola. the oldeat author who Im wnttoa ‘•'^'"^7 “P” 
noc«; and proeceaea oloarlr rrtembUng iboaa ih^LoiK^ 

KnackcL fcneheU Pott, .(ebard, aod aoina other cl^ii^ hare 
trcMiw* upon ibeantjeett b«l Neri. Boae, Ant^. Loyid. nnd AKal. U the Emef 
ifoMkim. are the heat of the older airthoritiaa. 
iTw Vrtietiaoa wen Iha fltit in modeim umea wh o 
edlrao. in th. art of workiag gl—. hot th. w to«d 

riralliog thewu patiktdariy ia Iha eomurnc^of not deiS^ 

the eoon of France, decbriait not only thm tha "J***®*™,^^ Wnuden ofniam- 
gnto from the dignity of a nobleman, not that nnkto adrancea to thb 

rorha. wiibhi^w »or 40 yem^ omt 

important art. tad at tha preaent day her premmmenc* In aepartmeo y 

rri«, Bm ■«*'? ^1^ SSti." r-» ai. 

Sa».iy Hiwia-. Strand. In IddS the art ^ ^ 

Robert MaauU. be the naa of oonl Ami j, |*;g ^ i 

blow, giaaa toe looUg-ghuae. and coach wlndowt oro n^to 
by Vanotiaa artimna amployed under tha pmrooap of tba Duka of Bochmgnaaa. 
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Tb« eutiar of nirror-ploM via coraroeoMil ia FrssM slioat ih* jmr lUS, 
Abrabaa Tlirnni u InTvatioo whlrJi gaTe riw ■ooa afternnii to ibe mab* 
Ibbawnt of tl^ cckbratrj vorii* of 81. (Sobaia, vbkrh coatieard for Marijr a 
MBtory Um tola piaee vban thia higbly-pri^ otjaet of iaatry oaa «cU aiada. Ia 
ebM{Him, if oa« ia rarrtimre, iba Fra^ BiirTDr-|Uata bat baMfor roam time riaalM 
bjr Eogbih. 

Tba aa^Tiit of amdarn cbaaiuu. which will ba datailM ia tha eoam of Ihia 
article, aad the light tbrowa apoa the mapalbetani of gtan ia gvaatal bj tba acni> 
rale atcaot aow p na iaaacd of poriiyiag ita MTcral iagrediewta, would haTt brought 
the art lueg waee to tba bigbM Wolc of parfeetka ia thia eoatUrj, bat fbr the kiog 
cootuiBcd Tcaatkaa ia tar l to raaca tad ohauwetioni of oar caeiaa kwa aow bappUp at 
an nd. 

Tba retearebea of BcracUu hariag taoiOTni all doobti eoaoerainf thr acid charaetcr 
of ailica, the guncral eowipoaitiaa of glata pciracaia now 00 diAcoIlp of coarrptioa. 
Thia MbMaace ooa i iata of ooa or aiorc •alco, which arc ailicatca with haact of potaih, 
toda, thoa, oxida of iron, aioaiiaa, or oxide of load 1 ia tap of which cotpoaoda wc 
can aahitilaic owe of thoM hate* fbr another, provided that eoc alltaHoa hM bo left. 
Silica in lU tora aup bo rvplaocd bp the boracid acid, wiihool eaaaing the glaaa to 
loao iia prioeiptl ohoraolcfa. 

Under the title glaea are tbmAjn eompreheiided variooe mhataneea fboible at a 
high temperatarr, aoUd at ordinOT tciapantnrat. brilliant, genai^p aiarw or laoa 
tranaparctit, and alwapa brittle. The foUonuig chaauoal diatribotioa of glaraca baa 
beeo propooed: — 

1. Solnble gUat | a aimplc ailicala of potaah or loda; or of both thcae albaliea. 

9. Crown glaaa 1 aaiente of pnlaab and lime. 

X Bottle glaaa t ailicala of loda. lime, aloatina. and iron. 

4. Comnau window gia« 1 lilieale of tnda and timet ao me t l atea alao of potaah. 

9. Plate glaaa t Blica. aoda or potaah. Unte, and alumina. 

C. Ordinarp erpaial glaaa 1 ailicata of potaah and lead. 

7. Flint glam 1 ailirate of potaah and lead 1 riebar in lewd Ihaa tha praecding. 

5. Straaa t tiUewle of potau tad lend t ttiU richer in lead. 

•. Fnarael i ailicate and rtannate or antimoniata of potaah or aoda. and lead. 

The f<illawiag aaalptaa of thcae r ari c t iee of glam will place the eonpoailioo more 
completrlp bchire the reader t — 





MOiil* 

A*tde 

8 

Umm. 


AtottlBa. 

Walw 

1. Soiabta giam 



a 

S6 

0 

0 

0 

is 

3. Crown glam 

X Bottle pam 



6a 

S3 

It 

0 

a 

0 



64 

9 

so 

Sor.uan 

0 

0 

4. Window glam 



ev 

II aoda 

la 

0 

7 

0 

X Plate (1 m 

X Crpatol 



79 

•1 

I7aada 

6 

0 

0 

Sat. (ran 

93 

s 

0 

0 

0 

7. Flint flam 



49 

13 

0 

43 

0 

0 

X Strap 



9« 

8 

0 

93 

1 

0 

9. Enamel 



• 1 

■ 

0 

90 

lOor. (m 

0 


Robamin glam hat aot bean named among the varietita. It haa been geoeraltp 

K Mined with the Engliab glam m ootrtainiag no lend, but it hat toBM rpeeml peca* 
ritira. u the lullowing analptrt bp Peligot win chow 



MUm. 

rutMii. 

1 Uae. 

Alaniiim. 

Mik 

Bobetniaa glam 

780 

190 

80 

10 

0 

Do. opal glam 

800 

170 

•7 

0 

0 

Do. mlmw glam • 
Do. hard glam (at 

87-7 

SI 0 

#0 

14 

0 

■natyicdb; Mr. Bovary) 

730 

11-9 

10-9 

SO 

8 


In the rnllowmg table ia alao gieeo the analpaea oft errtain anmber of Bohrmita 

S lmoe*. which wiU indi ca t a their coapoaicioa with ptvcitkm, and ahow how iinccrtalo 
icir eompatitian k. 
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1 

0.) 

(*•) 

(1) 

(A-) 

(»-) 

<•-) 

a) 

(«> 

- KIka ... 

71 •• 

71-7 

«t-4 

U-8 

75-3 

78-8S 

TO- 

57- 

1 I'oUaaa ... 

11-0 

U-7 

11-8 

33-1 

• • 

s-s 

fO* 

25- 

Soda - - - 

• • 

S-3 

- » 

• • 

17-5 

13-05 



Liaw ... 

10- 

10-3 

t-t 

u-s 

31 

5-6 

4- 

13-5 

Magnnia 

rs 








Alomina ... 

« 

0^1 

8-6 

t-6 

3-8 

3*5 

5* 

3* 

Ostda of Iron • 

ss 

03 





0-6 

1*9 

Oxide of Uangauae > 

w 

Of 





0*4 

0*4 


101 s 

S8'l 

100- 

lOO* 

100- 

lOO-S 

100- 

993 


(1.) B»>b«Buui icU*» froBi (M. Cro»). , • 

(«.) A flue Ub»r clMfram N«wrtt (M. IWtihjerJj i» * exe«»liii«)y fcoMtifiil. *wl 
b pms^ aceaniiM lo 34 . Perfisnart, with ■ arixlnr* of lOO qnarU, JO eauiic liia». 

7» earboBM of |t 1-ud a yexj inan qiauiUljr of niM, ancoiooi mU, >1111 oxid* 

of nuninaMe. 

fX) Old UolmUu gba (M. DamH). 

rrown glM. of mw-Actof* (M. 

(X) (alMi for nirmn (M. DmiuoX 

(«,! ABoOter gtiM tar nlrron (M. Dimia*). 

(T.l Whho tahU gliii, from Slbxrberg aoar OraUi*. _^ 

(8 ) Mirror glaa. from Iftw-llorkrntlial. fbr dw manoftetari of eaU mlnw. 
P«llr>t jiroi tho analjib of Vanctian aTtiitnrtnc w fOlowa i — 


Hilka • 
Pntaah • 
Linw 
Uoda 


- *7 


8-« 

*■» 

71 


Oxida of Tin • 
(>xid« of Load 
MrtaHle Copprr 
OlUe of IroB • 


IS 

II 

3-» 

SJ 


8« Arxaruaata. 

Tba fiiHowing analyata of differml rarielka of eonttnmtal glaM an inalraetiTt »- 


SUira 
Potatli 
HnJa 
Line 

Almalna - 
Miigiicaia • 

Oxide of iroa 

— maocaneie 

— bad 
IlarTta 


K«.U 

t 

“ ' y 

K«.X 

X*-4. 

XolI. 

XB.IU 

71*7 

693 

1^3 

60-4 

5333 

47 5 

If *7 

153 

13-1 

33 

6-46 

11*7 

t*5 

8-0 

• • 

8. pol 



10*3 

7 6 

1 8 

307 

3933 

0 1 

0*4 

13 

1 

104 

601 

IH 

• ^ S 

33 

f 

OH 



0-3 

0-5 

/ 

83 

6-74 


oi 

• 




43-3 

- • 

• - 

• • 

03 




Ko. I. b a rerr beantiftil ahUe wioegbn of KetnreU ^ Bo h^ 

St 1. OUea wlaa. Bwa* ■<*« ***“ ««“»>«» **“ gbaara. 

Stt 

KO.S. OlaaaofHrrrca. 

No #- «o'“^*““'.f‘**^.„_.>w^,,fc.««Ira»a«l.y*bkard 



a.-aA 

"ET* 

«— 

SJM 



71*0 

710 

10 

tn€9 

»t4 

t0 

la 

e-m 

*17 

H» 

70 

4^14 

tne* 

t««c« 

14 0 
140 

100 


Da. ruaiaa alua * 
Da Ualurnnoff • 
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Uu7 an nulcrd or cooM itavly. Tlir inioi U dSTnied omosg Ibnc Vmm, 6>nnia< 
new coopcMUidi in drflniu tx^portioai, wbirb hj rrj'ittlUimK nporstt (yon mcb 
otbrr, to that the (voml nixtiire at tbo infrrthraU «hlch comtituts lh« gbMt ia 
dmrnjtd. It becomn then Tory bard. Sbrau, apujtir, nach ten (iMiUr, ■ bmrr 
cnodHcttir of aUciricily and of boot i (brminf what Reaumur myM tInithfitJ giwi ( 
oiul what ia eoUrd afi^ him RoaumuKa porodaia. 

Thia ollmit piaaa coa olwaya be prodnerd ia a man or loo) pcrfbrt Mate, by 
inelting the gloat and iRowtag it to cool rery liowly i or merely by heating it to the 
toftening pitch, and keeptnglt at that boat Ibr aome lima. The p r ncett aurceeda 
beat with the tnoat romplex Titreoaa compoondi. tnch aa bnttla gloat i nrat with 
onlinary window glotti and latily with giaiu ofpotaah and iend. 

Tbit prtmeny ought to be kept eontmndy in view in mannlbctariog giatt. It 
tbowa why in nukinc bottlei we thnuld (bahion them aa ijalekly at potaihle with the 
aid of a moald, and nbeal them at trldon at may be abtulatrly neenttry. If gloat 
it often heated tod cooled, it lutea iu dociillty. beeataet ndyaetory, and rzhiblia a 
multitude of atony tnenoUtinaa throaghnni ita tahtetnea. When roam gfaut la 
worked at the enameOar’i bunprit h apt to ehang* ita natitn in the tome way. if the 
workman be not quirk and expert at bit botioeta. 

Oediut. Ammealimf, Dn'ilri/SctUtoM* AH fhui it more or Uat ftmihte; 
when it it a^ened oy the octioa of beat, it may be wntked with the greateM eaae, and 
may be drawn oat iotn ihreada aa fine aa tbote of the cocoon of the tllk* arm. Otant 
wbrn it it aahmitttd to rapid euoOiig, hccataea my ftwrilr, and preanrtt irerral eery 
nmarkable pbenomena. amci^ which aa an rXampU Prince Rapm'a dropa may b» in> 
atanced. Guta tnpporta earialinaa of lemperalumi better la proporlloa aa it hita hren 
more tiuwly eaoM i ibu^ when h boa been aligbtly annealrd. nr aol at all. Ita IVa^lity 
may be cooitdenbtr diminiabrd by aniunling It ia water, or brlter, in ixdling oiL 

.detiga AtmotfAtrir aad Cknmkvt .ijtntt. — Tbe border and more infuaible a 
gtau ia, the tern U ia alicnhie by the aetioa of atmotpheric and chemiral ageiiti, with 
the vaceptioo of hydrodiMiric te^ Qiata which ia too olkalia* auneia giMnally ilw 
moiMun of tfaa air, and loact 111 iuitre and poiiah. Many gia w ta arr peraptiUy 
attacked by a prnbmgrd boiling with water, and d /bHwn 1^ acid and alkaline tola- 
tiona I that, the bouie glaat ia f^aently attacked by the tartar wbirb ia fhand in iho 
wine. According'to Onytoo-Morrean, aD gltat which ia attacked by prolonged 
boiling with eaaeentntrd lolntinni of alum, eomman mlt, tnlphoric acid, or f-. 
it of b^ ipiality. 

Prom tbeae hett we percehre the importanpe of making a coruftil choice of the gbnt 
inleodrd In be worked m ooaaiderable raoetet, tnch at tbe large alt}eet gloatet of tele* 
aeopra t aa their annealing rioalrea a my alow procua of rafrigrration. which h apt 
to eanae dentrided tpecka and chrada. For aoch purpiaea, ibrremre, no other tpeciea 
of glaat ia weU tdapied except that wlih baaet of |iotaab and lead t or that wHb baaeu 
of potaih and lime. Throe two fbrm the heal flint glaat and crown glaia i and Uh^ 
thoold be gxclntiTrly troployad (or the conttruction of the object glmaet of achrotnatie 
tal e acopea 

Gla^ it will be apporant ftom tbe anolyiru giern, may he deflotd in technical 
phraaeology, to ho a tranaparent bomugeneooa compoand formed by the fnainn of 
ailico whh oxidet of the alkaline, rarthy, or common mctala. It it nia^y enhmrlraa. 
and then rcaemhir* rock ccyital, but it orcaalnoally atainod by arcidrat or deaign with 
cniourwl Btetallio oxidet. At oommon trmprratnrca it ia hard and bThtte, in thick 
piecca t in thin placea or thrroda, flexible and elaatie | xoDorouf when ttruck | fracture 
canchtiMal. and of that peculiar luatre rattod ritratmai at a red boat, becoming talk, 
ductile and phutie. Other bodiM are capable of cotrring into fHreuua fiHkm, at 
phiMpborie acid, boracig acid, truraie acid, at olao certain metaUie oxidoo, aa of 
lead and aatimooy, and teretai cbbirideti Mma of whkh are dcoomlnated 
giaaaea. 

Rillra. (bnnerly Myled tbe eartb of flinta, which eonititaiea the baaia of all eotn* 
mrrcUl gUw, ia iaftuible by itaelf ia the Mmngrat Are of aar ftrmaccx i hot iu 
eitreoua fuaion ia oatily efltoed by a competent addition of potaih nr aoda, ahher 
alone or mixed with lime or liUuuge. Tbe ailica, which may be regarded ua be* 
bmgiag 10 the daae of teida, combinea at the heat of ftuhao with Ihete boaea, into 
aoline eomponnda i and hence glaee may be viewed at a aiUoata of certain oxiitra, 
in which Ihe acid and the faaaaa exiit in eqniralmt prtiportkxia Were theur pro. 
pnnioaa. or the quontitica of the haaet which tilka requirra flir itt aotnralinn at 
tbe melting*paial. exactly aaccruined. wt might readily determine hcfbrchaiid the 
beat proportiimi of materiala flir tha glaia manufkctnre. But aa thia ia fkr (bom 
being the eaee, tad aa k la, matuorcr, not iroprobahla that tbe capacity of aaton- 
tion of the ailica variaa with the temperatare, and that the propertiea of gbua alan 
vary with the baiex, we nmat in the pmenl atate of our kBowledgr. ivgnlair the 
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nthfr by pnuruce tbaa by theory. Uxwgb ^ tottg miy th roo m to- 
ufom lb. -ibirci. For ..w-p;.. . ;ood ««««^ 
bt «»»..» iTrooeiM or 7* pwtt of nltcm. W puu of pou^ «»a to P*™ « 
iiM. U M part*. If w. n'a*>t lb™. nitmb*fi to) lb. i»W »• »bJl 

iju fclhr«ui( rMtlU, uLiof lb. atumie w«!gbu m girtn by Bmaduui 

1 Mom potmh— 300 14'<T 

I lim. M* »■»« 

■ iliica ITU 4a: 

f mUo 1133 as-: 


anti., ^9 

8 70J'* 
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Tbi. bUm would tbMefore b»T. bMO projwly bMiw 
■tom). Moponiooi. to wbicb U omriy uppmucbe*. »u. TI M udicu, U-«. pobmb, uud 
oni liw miuwd of iboM «i»«i »bo»« M Iti uotuul eooititureta. 

la^b wich lb. lOkidtoc uud mbof oiid« .m 

.lilnl W^tbrumotnitar. H ubo.. uutf^l I lb. lowerJh»b«t. tb» !■■ wlie* will ewler 
rfU» bm« wiu in grjwri bt If. gli« «h*ch 

oootiuin UD^cwM of ulkuU b. opoMd to a much blfbet twnprratori tb« that 

feraatkiB. a pnciioo of lb. biu. will be aol fttw to act upon lb* malcriaUnf Ibeean^ 

cot. or to b. i« fhaMu. until atteb a «il*j«** rwine aa to '°"***!"^ * 

SClliMi rfam eofTewcmiUuff tn Ibat truiperataro. IlrDcetbe mmemiiture^ninfl^ 

r^occor^iog u> b.^ 

^ In i].. riMbouaet and lbrt»fo« tbe oominaitian aboold alwaya be 

.h.^£r^rfSi fcniK*. When a •!)«'« of gtaaa. wbicb at a high 

lo spoil ^, * JJb#lBginorli Uut wore fiwihk ei ihe 

two eompownda. Tta lleanmor iP«^ jlDitUa are exereierf at a lower tempera. 
S::?" Aa'^rf X cau^by tb. rolutilimHo. of alkalm. nmtur wub to.o 

auouK firing ^ Tb.t of Um epceifle Brerky 

Tbe apTriSc fo*«l io«etbcri that wHb lime iaaomewhat deneer, 

««a,U of 1^^ ^pSeXTnladc fciHn eiUc^ mda. m«l U-c. baa 

^”^e of acrernl glaaaca e-HAomf JmW ia nffoUowa i — 

Old llohcmian plaM (Dumaa) - - - - 

UolMmiaa bottle g!*" * 

do. wimlow irlaaa - * * 

rme b1«i«- ««“«» Bobmniaa OTreW - 
3lirra(T^ of Cberboorg (Dumaa) 
do. St Oobnin * 

do. Kewbana, IStt (ScboU) - 

do.do.lSW-* 

The power of gU- re renl- tbe 

Benernl the grenur the ^'^,[!^|5!^!^tli'«ul*aleni raiioa of iia eonatitmniia. 

tkepropaetwa of Ita fluxee. ^ nnrlially aoluble ia water. MoM er^ 

When glue cootaina loo much attJU a • hoj 

■lane in aftfcted by bartag wat« b^ reuiila that nctioo math brnger. and ia 

being poorer ba aikalto and ireotyu^ w ^ re«^ -raernl alao potaah glaaaia morn 
Iberefore better adapt^ *" fjTelaat^aBreeihiy to Sermpeelirw byr«»^ 

gromiah eoioored glamee bcwalmj^ m,,, gOwr gtaaaaa 

5fOmpereaidl.«nen^^^^»^[^^,^^. ThegUeywhiAeo.. 
become wirplje red air. i^Iial^nTetted bydJogw Iw gre- 

tain au5er «^b" , aalpbunt. with the etfeet of rendenng tba 

arnti the oxide aflead la _ _ aao„ kad ia ia the glam, tbe <|m^ 

aorftce of the glam c tmqar ai^ *rimy^ eoaeeiitrated tolpburie acid la a gtaae 
doea thia iridewretee aoperreae. By boiUng eoac 
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or mpoa •• loeiruln its pnwvr of wiilltut ooilBirT mrattrao. 

nemsin uBomh 004 traiii|ioniii i htd ffbus oili hstoois raaoli snl 
aim. ctm^lioot of dm-tRSinsiliaa ss it orrsn ia gfaus of gmt tgt, hoTo sot 
bom MtiifbetonlT- oxptsinni j i)i« nbu of tbo ttoawa tombs ibsmpiMs (Vom tbo 
mr«in. oafolisitni ia s rnaarhabio aumin-. Hiss aftrr Slin. of a oesriT aa4 besuti. 
Wly irtdMccm rbsrscirr, CsiUnff off i»o sftor tbo oUuzr. Tb* mow hi»J of chsan 
M iora 00 tbo oladows of onr oocioat duiirbes. *■ " 

«aaiiBmbi«l flass by efasnca of trmprTstBf* w Miiottiinn tctt 
fr«^ may bo mrrscted by slooly baotlnf tbo osssol hi mh-wsln- 

or oil to Um bJfboM mcch mosistrat vitb tbo Babin) of tbrso Ikalda, ami lottiar 
it oool SOM slowly. Withia Ibe limits of tbai Twofe et boot II will, ia coosa- 
qanice of tbu ireatmral. boar altonutiuos of Inaponuor* wiibout mduejr 
It baa bom aaid Ibsl jrlass mads ftom aibea and ailulico ahma. will -oot resist tbo 
Moo of water, bat ibat iho addilkm of a liulo ttmo ia nocossary ftir ibis rflVet. 

gmrral Itw pans of i|iurtsas» aoad n^niro « ports of dry carbaoaio of soda 
l^'lbrir rttnaratxi^aad «a parts ot dry carbmatio of poiasb. Bat lu mabr oa. 
o^itrablr ^kahae oUm cspnaaUy with oocasb, a aomllor qaantity of ibii Cbsn tbo 
a^s abcmld bo oord with a Tory riotmt boat. A small pmo urthm of limo Ibcttssoi 
the donaiiy, hardofsa, amt lustiv of fbMSI and h aide in deoompadad lbs Blbiutas 
aalphsM and mariotes always proacot ia ibe pcorlasb of ronraiorcw. rm« 7 tu M 
p^s of dry slabed Umo baoo beoa added ibr 100 of silica, with adrantan-, it Is 
said, m aoma ttannan gUm niannfbrtarles, wbero the aUuliao matter it sodai far 
fotub does DOC as^milaio well wilb tbo ealcareoos earth. 

la many pUss works oo the coDtioml, soliihalo gf soda is tbo Ibna nndor whirh 
•Ikaliiw loaner Is inlmdoced into pUos. This salt raqaires the odditis 
•mt. nf ehom^ to dseompose and disaipats Its acid 1 a lessih wbieb takea plaM at a 
biph beat, witbmu Ibe addiiioa of aay bna. M poaodsof qaartSHwid. 44 poaodsof 
dry ftaalirr tall, and 3 mraodi of chomaO, pnmerly aiia«l and fated, afford a 
luiipid, flaoot, aod woekaMa glatt) whb tbe aiUttloa of 17 pnoods of Uow ibesa 
matonals fttse mom readily imo a plastic mom. If Isos aarboo ho added, ibe’fcaioo 
Mcnom siort trdMMu. 

Hy a praptr ^lioo of Kolma (tbs aatlee solpburet of lead) lo rUabor salt ood 

J iL!? temeerlod hy tbo reoetioa of the aalphnrrt 

of lead tnlo talphiimus teid nt, which b diseogaged. 

Oao of sulphoM lead-UUV«7, it i«f|alsilo to deeampote 3 atoms of 
J *• »» aaibority, that a gooS eobairlem gitsa 

may be obtained by umggUaberaalt witboot charcoal, aa by ibetoilowing fcriMla. 


Qaarfi sand - - • loO pounds I Unto - 

Caiciacd gianbrr mil - »0 , f Ciillol of soda glaaa 


• 30 ponnda 

- 1 * « 


I. 2 ?! eomlnood tar tti bomst A ttnall quantity of the saod 

llm prorena, in order to (bciUttlo 
^ e^l^ of air bobbin. The abors mtxtare will bear to bo bUnebed be tbo 

decomposition of iha «dt ia ta this rasa 
k”'’ *"^.**‘**^ miphnric aeld fliai combines, wbiah b then coo- 
into salphur^ acid, and diaaipated. Glaaa mado in Ibb way was fooml by 

Tolalilbed by Ibe beol of the fomace. mal mds nnoo tbo 
a!!** ^ ^ pots. Thb b land prerented by inlnaji^r at 

Brst into the pots tbe wfaela of tbe tail mixed with tbo cbarcoaL ^ Umo. and —- 

mixtnreal a moderate hlS^ t<ld^gradually 
afterwards tbe of Ibe amid, inereasing the lempenmire at tbe mmatb^ 

If we pat in Uic whob iogiedumts KMber, tt b done withVtaah gbaa, tbT^^ 

Halphate of potash acts in tbe mme way at sulphate of «~tf 
tan «» Ki^ may h. nsml a. a glam Box with mlrait- 


Qaaru sand ... 
Cal d nsd carbemate of putaab 
t'ammoamlt . . . 

lima .... 
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For Sa i. tb* h«U moil b* 10 boBi, vfaidi Ura ^ 

goni (Ua I fbr No. t. sa boon o< lb* fbniaw f miBlr*! 

KianbrrHk •» rahaioarf i Um importioai b<ia* Uwa !»•! elMber ah, B S 
Sariwerfiodm. U-3li«e.aM-BABoa ^ 

Tbr oxide of M ■ «« wwr otiil aoooiiloai* of ibo donar 
nnlrd M rroUeiiijr the liar, a a to fcra with Uw qoaw-aJid » of kal . U 

poridod (wwiah, oa accooBt of ih* froedoa of tha atkxb Urna 
boo, wbkh W ^rroral la awwl udai. 
la ttoaix conaitotua nay be rrpmaatod u feUowx !— 


MUiefe arid . • • 

Uxtdr cf bad - • - 

PutoBh •--- 
OxiJaof baa Mid aangaana 



Cnwrieitta 

ABBin**- 

- SSfT'O 

SB-tB 

M30 

.> 1394» 

IS-as 

9190 

_ 390il 

ISIS 

9 00* 
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1 40 

4B9t-S 

luoiw 
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aoo poaada 
. luO 
• 43 

- aoo 


Tb- ritox. by BmbW rf *iifi!toyV 

... 

Ih-y cwrbooato of toda - * - 

Ubm tblud hi tba ab - 
Callct. or oM gba - - - 

Tba aaogBiaa •booJd rfdiffrrral 

lipiicri gi- pn. 

to.*bSr*ad diM-nlT. pewrr ai» U- r.y. 

light, la proportion to hara ao Utib robw. ih»t a 

%icJ^ gl« rflight II .hoaU 

prraj thick p*cc« of it in»y ipve “® *5*11 air-bah&H* oad hurt not tb# hirtl 
h^xeapt from t*nm or »«« ** *~ , ,hat uiixlitia whtii worhrd hi 

allklaa^ Ii ftTSiJiiaa optial 

oi TiriiiPbWc qii»Jitni». Foutb !■ Kw™ >i!^»higfa din^HtWo mad htcamra 
brcaaa tba Uttar alkali ■ *f» oroeta A fimpb pototh tUiaU 

opidaBCrtt.by U SStUw of moWarr^ aid W 

woald bo frie *®"„**'* Ou auaonhar*. It aboald. thairfora. 

ilacoaipua crtiitnaBy ^ Ultb poMhundlMt for 

tala a nali qoainiiy « b aia. a id a» P^™~ ^jog lo the high halt lued in 

gb-a a ^y hiA -f rihriiCt.^) whkh b 

tba KnglUb crown gba purpoaa. 

anpUijcd. U-t oor crwwxj^J^ 

Tla tedbwing rtcip* fcr crown gba • cxcc»i«»i 

S atom* of tUica (ItO * * * 

I carbooab of aoda ^ 

5 ulica --**** 

1 carbonate of little - * 

I atom of arboaaia of baryto 

6 Aumi of • • • 

*.• -Jh-fTtoiwra 

gilicataa of hwa aod bo^.»«.r?,*^’. “ eada a potab. 

rlirify -eB along ^aakbT'WfcraB* kiSdarf 

Tba followtag are iddit^J*«P“ i Wp<*^ 

I. Bottfr fba«.—II ly** y ^ ,^1 tf pooiida of gba •kiniiniiigi| I 

» pK^^ nrSatar. afforde a dark grtan 

glaad .< a VelD.110 to dOtHxWlatedwood aebA from IW 

'T YaUo* “S^^ to 40 p^i potwr * 'lay. »0 lo IW paW 

to iro !»«•» hSTt’“nard, ihTprojiSmi* of kelp may be di^abhed. 
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gradient, inUbT a Bcljpn,TUfiaptoT*d.vl[ick be olbiltiiar. Tbia vu diaeoeerad 
by ctnraiiCBl aa^jnia to be »Bl|>bale of baejta. The glaie-aiakm obeemd that t^ 
bottba viueb caataiard eorae of thia tabataaoe vrra draaar, aura boBaagtoaoiaa, loora 
ibalblc. aod irarkrd more kindly, tbaa Iboae fonard of tba cuannaa matniale. Wbea 
one prise e^airalmt oftbe aibeate of baryta •lU, ia atixed attli three priawa of the 
aiUeate of aDda^fBanf) S3X-B. aad expoard la a proper fuaaee, ritrideatiua 
nadity eaaaea, aad the glara nuy be vorked a little nad^ a cherryfad beat, with aa 
mach eaae aa a itiaaa of Irad. and baa aearly the auae laaCra, 

a. Gma winilmr fiatt. m b read pbr e e ,— 11 pnanda of 4rj glaabcr aall i 10 pooadt 
of eoaprr lalii t balf a baahrl of tiairialad loap waata t SO pooada of aaad t M pouada 
of gUea pot ekbuningi) I cat. of brokra green glaaa 

4. Clara (deal.—aoo parte of dneeandi MO of goed eodaaab i SiU times from 
:$0 In 800 of broken glaaat <0 of whiu aand t 30 of purified putaabi 15 of ealtpetra 
(I of barar)| b of arae i i lo aa acid. 

4, ^*arif wattf fitblr fhut .—80 poands of potaabefi 11 pnanda of dry giaabar •altii 
IS'of eoepiT Mb I SSof aaad: 140 of callat of tba lame kind. Aootbtr. — 100 of 
aiodi 835 of kelp s 80 of wuo^ aabea i I) of aungaaeee i luo of broken glaML 

8. yfUti bM* fku *.—40 poanda of potaabaas It ofcbaQii T8 of aaad | b of mast* 
ganeia s >5 of nkila callet, 

Aantber.—SO of purified pncstbei I 100 of aand: 90 of chalks aad 8 of ealtpetra. 

Bnbemiaa table or plate glam la atadr aitb 83 parte of i|Baru t 18 of purified pot* 
aabee t 11 af (ifted tidied lime, and aome callet 

7. CVpeto/ pbee.— 80 paria of parified potaebea | 110 of aand i 84 of rbelh | 3 of 
laltpctra I 3 of anrakme acids of numgaoree. 

Aaother.— 70 of purified pearl aabea; 180 of wUta mod s 10 of loitpetra s | of 
arietuoat acid i ) of namganree. 

A third.—87 of aand s 83 of parified pearl aabea i 10 of aiflad ilakad Umai | of 
nangantee i (5 ta 8 af red Itad). 

A Ibartb.—llOof nhilaaand i 30<if rad Iradi 40 of purifird pearl aabea | SOofaalt* 
prtrat I of oumgaiiete. 

A fink—130 of nblle mad i 40 of peart aabea poriflrd t 85 of red leads >8 ofmlt* 
petrel A of asaagaaeae. 

A aiatb.—Mof tbefiaeat mad; 80 of red kadi 8 of prarl aabea purified i 3 ssf mlU 
petrel a Ultle araroiima acid and manganne. 

A aerentb.—looof mod i 45 of radleads 95 of panfied pearl aabai 1 of maugn* 
nr ac | 1 of inanioin add. 

«. nut p&saa.—Very nb'ita aand, .100 paria | dry purified eoda, 100 iwla i carbonate 
of lime. 43 parte i aungaoeic, 1 1 onlirt, 300. 

Another.— Flocat aaad. 780 1 parified eoda, 450 1 qalekiime, 80 parta i eahiimrv 35 
parte i calkl, 485. 

A Ultle borax baa alto been prcacribed | moch of it commaalealca aa exfoliating 
properly to glam 

Pexcticxl Dnatu or Taa MAxcracTraa or Ouum 

*** difierant tpeclea of gbua, each rnrairing a peculiar mode of fatniva- 
uo^aM ^etiUar Micnali t—1. The coanrat and etmplees fiiru of Uili manafticture la 
bortlr gm^ 8. Next to it ia ebeapneea of matrrid aaay he ranked brand or jpread 
Aa impmed artlcrn of tbia kind ia now miila near Rirmlnghaia, 
uader the name of Bntiab or German piatc. S. Crown gtoae eoinn next or window 
glait (armed in large ciraularplntea or dkoa. Tbia ghae it peculiar to Oraat Briuin. 

4. Flint gkea, eraitalglaai.orgtae#aflrad. 5. PUla or fine mirrar glam. 

T ax P ora.— The matrriala of every kind of glam are tritnflrd in pota mada of a 
pore rmaatory clay; the heel kind of which ia a ipecka of eb.le or del e clay dog 
out of the n^-formitioa >mnr Rioarbridge. It eoniaiaa hardly any lima or Iran, xno 
rnmieu of aillea and alamina in nearly eqanl proportknu. Tba maiart ara carafully 
mckaiwi^ed, aad groaad aadcr edge sroa wbaab of cuniiderable neigbl, aiwl 
•l(M through aieica baring 90 meabca ia tba aqajva iacb. Tbia powder k mortuaed 
With water (beet hM), aad k n m de d by the (bet or a loom-mtll iMo.aa Boifbrm emooth 
PMo. A large body of tble dongb eboald be maele op at a time, and l«bt by in a damp 
e!^ ^ Pr«loBely to workmg it into abapra,U dsooU ba miaed with about 

a l^b of Ui ^ght of catnent of oM aota. groand to powder. Tbia mixlara ia 
euffleieatly^laetic, and faalag km contneuk by bant, (brnse mem aoiid and durable 
tc mela. U liy.bgaae pota hare the fignnr of a trwaealed aaor, wish tba narrn* end 
mdrrmoft i tboor (or bottle tod window-glam bring open at lop, about 30 inched 
diameter at botn^ 40 inrbee at the mootb. aod 4o inobm deep s bnt the fiint-glaea 
pote ara corned in tt top with a dome-mp, baring a mootb at the tide, by wbrnh the 
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■ttlrnJ»«i»»«trodiio«l,«»Jtk*)jtatl«e»triet»a. BooU ind mnra-hoiM pota «» 
from 3 to 4 iiM** thick j ihoM for OiM^hoiua t» tn inch thlmirr. ud of propor- 

tkHk^T WttUrf otMMftjr* ClAT* . ■ « t M 

TW hB»*d«il An^h b fint wnriwd mpoo B bo«rd iaM b cak* for 

Ih* b^lMB I OTBC thii ihB BhhB ini mb*!, bjr Uying on iu cd^a of elar Bbora 
each other with toooh naBOBl Uboor. •*» oondcBMlioB. ITi* 

biu> iBBiBt. b BOoBbBwl. urd ilBPPcd ■«•»> *» »*« 

The pou lhaa bhioBcd bmm« ha dried treiy pradei ^y, fon t b ^ 

per^w and floaUy ha B •»»» «aor. trhbh BataHy bo^a in heal daertijr from tim 

Stam-h^ Lfoi «e»..p rt. f-a » tb. fBTBBre, thrT are Boambd 

£iTaa B red beat bl B feerrberatory tbuH. made oa parpoae. Wbaa eoi^ 

pl^y BaBaalod. they ara traaafcrradaith Iba atta^ 

ft^ii^Bad tan^bSac la B^ btrw ^jSd 

The iwr-aa*hao b a deaperate aarrbe. and aben tn^futty coodncitd without do* 

meebwieal Btda. b tba foriam hopa of ibr plaaa-fooBdar. ^hl.k 
i TK« rlaM'lNsoM m omkIIi buiJt »• lb# Ibnn ot • ^ ^ - iT! 

l^^^ftLrlimtU bi®h lo Allow UbovTvt# to wb«ri mt ib# cl«4«fi « ibtfy 

if ibe top ii left opra ia tb# bmidia*. And to <!o-w«d •*« *!«*• 

hmc diaided Into '* 

hara t aad ob either aide b the idalform or ftre-brick aiy tm g 

b^hiTSrrth. brri of the nbaopoB which tba pot. raal. Lach .«». b .ho-t 8 

opiioaile to. and a linb ahora the top oC »»ch pot. caUad wor aiiy b^^ 

of the feWKe there b Ukrwtm a b^ of ab^**- Tb. datna 

with tba ealclBiB* * *ll!i^™aee b thna twoooBileBUy broeufhl to rerrr- 

‘t^ron.'Tw 

aaed. AbemtSparta of waata, cotwbaiogrftM Thb wait* b ftnt 

lime, and a Itttia aalina -bfanM, for that ptnptba, 

rf all eaklmd to two-T Um *"■‘^^'T 

mlh-d lb# ctMirw mretar*. *la*«* ‘mtmAt Ia which the co«M 

24 to 80 hootw. bcii^ tba M theo wUbdmwa imdarof 

be mahed and worked lolo bottba. -iti, it* proper proportkiO 

th. nmneoraabea. ftomta airb. 

of mnd Thb mlatnf. bBOW P«» ^‘“f^nrw w^bed oat, that 

jnnrwfy. wblcb «to»d# lo 10 or IS bocin. Wh P®** juendin* procM* 

fhi te iMnw^uOrlj tnndmrd. totw lUtm m ito ^ coapkicly 

pn»e«b with a Jh d-pmeh Uut .hi. ^ 

down bi«boara.iOtb.lthe pot.might adautto^ft^«P*g2-flamed. a»d mtho 
of frit, whkb b fbuabd in 4 bo*r. of tbeforl. 


Of mt, wtikb I# r a®A< wo m # »owr» -^,| , -- 

cot^ of from 13 » l» h^ Befo" .V owoift \b# 

And lb# dnioobt of the fUrnoco. tb# W®wi®|r «oa- 

hottlca, bowerrr. thw gleaa taaaj be left ^ ^ loaaolBde the air frtmt tba 

lieteney. by ahottiag tba earn d<»»a bm »e»l»f -—i iiufimra tanr* deeee, aad 

fire-graae and the bolumi of tba beai^ »?!* * .nlrT i irl «»i~* htteri in the form of 
by It# eataidanac iheowa ap the fonaga bfb»]^ ^ iimm. The fttmaoe b aow 
a Vtm oa tb. amftoe. which 1. rai^ 5 „ th. end id 

p-i- » —T. >• k!; ‘.sriil^-TESl 

necremiy to iWformatlon nf a wita bottle, fit. paopla are e»p»j 


848 


GLASa 


• f**’**r"' «k« «n<> oT Ml ifoB Ittbr. slioal in tm Umg, nrr«iowlr 

mxle ^ ^ mlo the MC swllH mtut, tarMllM red rmiad WM Iomito^ ilmi 
gl«i« U ^ to toU • littk, and then dipi aad tnnu H reaad anin i utd mt la 
■accitoiM Utl a ^*8 0 fcnoed oo it* red Htaeiret to auk* tha rrqoind bcatitt. Ue 
dm liaiid* II to tkr blower, «ko relU iIm piaatic huap of aiaH re a hbooUi Mom or 

**** •trf of Ibr tab* , he nrei iatroducai lb* 
**■*^1^*^ ^ “ “**" “■ BioaJd, aliiitt di« toMtherbr pmuB* 

a |<*^l «Nh hk and holdioe hi* lab* eeitlealiy. Mo»* IbroBfTkrM^aa^^* 
panJ^ reoliBj ,!«, toto dto feral of die BKwl^ VTbrerfrr b* take* hk fool ftma 
»!** **^.'^*T‘.**** »po«an*oiiilT Oiw** oat into iwo hal***, aad lUk aawider 

bytubo^bi^ HribreUft»di*b«^Bp*itbrredoftbrrod,a«dlruiifci»ii 

*“»*• ««• of lb. pi^bb a ^dll^ 
CTB^i^lb«h^*ato«h)jatMamootb-riiif. Th. dnkbed bMdre ar* iamiediat^ 

fol^4 M btoOBareliB# arcb. arbre* lb*; ar. after* aid. atbread to cool •hnri' 

»W-Thi. kind of gta. k relkd u/irtor oiadoo *l.to 
Ibu ooootry, becaoM eoam^to leature, of a »a*p oriakled awfaeZud *.rT e^itii 

far inferior m moapareoer and polkb to .rewa *la«, 
•bwb baa, ihcrefcrr. newly Nipanedml iti ow amoog aa. Ilul Il^.ra rfaaae* 1^ fiT 
rf^t^gbam, a^e gUm apoa die brel priaripif*. and rare out aa 

anjrihm* .f ibe kind aad. nibcr ia Freare or 
Uelglaai. Tbeir aolariak are iboa *a«d In ib* erowu-eiaa aaanfketnrr. Tb* liiri. 
fy ing auatM. k fritted flir to ar 30 boon In a rtTcrberatorr areh, whb eiaaiderable 

ahorek and rakreTred tb* frit k^lbremu^ 
**rr«4 bjr abottola, wbll* red hoi, to ib* bmIub* pou to be fimndrd. When tb. oiaa k 
r^htlT Tilnftal. retdal, aai breogbi to a -oAfi^brel, hlTwW o« ^ 

parallel to tb. oaio, bjr twhing ibent with a ooU iron dipped in .aire, nM are thre 

opreed out into direta Theglaaeyllnderi a* epread larhrf 

^tre, or kid OB lb. bretoni of a rnrrbrrainrjr arrb 1 Ih. eelioder heia. tiUoal aa Ha 

So alrl^h-. .1!^^' *"* l*T»»«« foraobeeqaeai polkbina 

itoo ainrn I bM tbr ^ «aa imn- of rery nood qoality , aod tbkSda of o -.lln* 
air^pUa ha aeoirdiaply bern (jrearally abaodoked. ««« aaooa a making 

I or inraii k that ia wbkb ryliodm ore rxpoiidrd imd labk* 

nr pUiea. H ooght to b* matn^ed at a briak red brat, to IbcilitototbTaoftreioif of 
" ptucrd m hmm^Ule caasertbo with IIm mrrh m 

^rt^ tbr ej hmim are iprrad in a large aiufie ftiraarr. in order to Drutect ih™ 
ftoni bri^ tareiahrd by lulphiirrofla and rarbonaeMia. fanira. "" 

f» *»0 reprraeau a areand plan of both tbr apreadiiur and annealin* tor..!... A. . 
Rill WonoUongpredleuiibedinKtiaBoftbadot^UnBjtVj^gjS*”™**^’"^ 



eoSh!r.Lr’._ fareaee, apoo wbot. a»l« b the •pnodlBg abb. d k lb* 

^mg aad annrdi^ arm). t irea bar* »bleb .aired ohIiWk arerel tW remld! 

fttreare,^ reahli^ ,br w^kmatoi^S 

«k.fcr »«alod-gtb. toou rr^Bkit.^ 

itZ^ «»-erib«I, k rrperrentod h./^ 

gltn^ foaad^ *^'’^** ^ »liirh rtrrOret vbile m'lidow • 

/V ‘dxilM-reling ftornare. 

e-V r« - to. groaad pUa, • l« lb. aab pit Yinltod andre tb. rel. af ibJftirBarr t 
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dM firv-ntac* h»elf « diridal iMo tlir»» ctus|<annwiiti; ■with • miiUlt «Ub M i, vbkk 
W b<>llirw«4 in lk» e«itr», fw coUvetity any ipdt l^aas rad t«o hearth Ulet or ilab* 
4*. eearr thadnwifht or air , ««. 
tmlcai *t ar* arebiti npoa 
«hirh Um bnriaf (lab* // 

|a>nly mt. la th* middle h^ 
lawn Ibma nt«hr«, lb* flaaM 
(trihr* npvanb upon ibc pMa 
f g, pimwd aa clo^y iiifether 
ai piraible for reuanoiy of 
mom. 4 1* tba brau* aall of 
tbr (bnuMo; ^ fif- 4*4. Um 
opening ibrnngh «bkh tba 
mat arn introdnerdt it it 
hrickrd np at toon at thrr are 
Mt. 4 4 it the btM of dm 
COM or doom of dm fhraawt 
III, ibn aoriiing orifletn, which 
arr made larfir «• tmaUtr to- 
cording to lb* ttae of die glatt 
articita to b* ai mla. ■ it dm 
flue which Iradt to the anaeal* 
ing ttoTW m with an arched 

uTutna^ir^tag hiUu'aorihowii b the flgnret and diem are adjoining martt, 
furnace, it iSen benttd ^ a tejarate Arc-piaea. and conttrurted lihaaTtryioogrm 

’'rW^J^Sr^ tranofriMCti^ upon ila bottom in » oblong rarira. 

boM with ta 

.hem the Wj^oprm.^ it 

the other. The Ibmaoe it wnalty eoaatructed to meeite t w » ^ 
moot at to main about a ton of glam each at a 
MibaidiaiT fttmtect to * crowa-bonaet 1, a rtrerberaiory fttraacc or 
riniag or ftitting the nuteri^ t »• " 

a lowing liimaee. Ibr biowtag the 
pcar-thaped balU made at the pot* 
bidet. Into Urge globm. 4, a Hath- 
ing foraaec. and bofttwaing hole Ibr 
• cummanteallng a ttdlening bent, 
in aapanding the globe into a 
eolar plate; 4, the aoneaUag arch 
for the Anlthed Ublea i S. the meer- 
bemtoty oral Ibr annealing the p^ 
prior to their being tet npon the 
fimadlrff M|We . 

The mmtetiala of crown glam need 
to be, goe aand. by menrare 4 pat^ 
or by weight lot groond by 

mnaom 11 parta, or by wd^ l*f i 
hot instead of kelp. »od » «oh ia now 
grueraUy onploycd. l 70 «n • “ 
t cwt. of mod. lime, rad eoda-sdi. 
mimed traether in wooden boM 

^of a liirfe*rewb«Sm 7 . Ilere the mlatnre it wtU with iron 

-,^, 11 ,. a^ibureh. end rekea with long handleti tba of tba fiirnaee b^g 

Kftrtl’feettfloarc and tba height * feet The bent toon bringa the mate^ to a 

natn etmtatene*. when they maft be diligendy lomed orra. to ^ duupmn* 

STSe enrhon. anlpbnr, and other eolatile maU« of the Mp or to^ aib. rad to m- 
rnnwitnM the AxedingTtdirnB unllbnnly wbb the latid. Townrda the «*ilof * 
tbr*^ ia conaiderably raised, and when the foonh boor hai npi^ tba fritting 
oorralion ia Anabed. The mam la now aborclted or raked ont into abailow caal-iran 
amootbed dtron. mnl dirided bafhre it budm by oooUng. into «ia« 
liLpa, by from loctiona nith the apede. Them frit-fanebt art afterwards pUed np 
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fai ■ Urgt apartotrai for ims aad have bees rapfMHrf to to i f t me vith age. by the 
cOnmeawe at their laluie caaetitunna into carbonate at os their anrface; 

The r(Mndia«.|M«t ere fined op with iboa tooeka of (Ht. and the thmaoe ie power, 
fhllj erged by opainit all the ubierraneea peitogri to ita grate, and ch^u all the 
doom and windowa of the gh ea- hona e haelt Alter • or 10 hosn the ritrifiaatwa hae 
toads aoch prafreat, and the bioeka find introdaetd are an fcr melted dowa. that 
anotber ehar^ of (Kt can be thrown in. and Iboa the pot k Ad with frit On the 
proper ipunuty k aacd. la aboot 16 honn the Titrifieatioa oT the frit haa ukea 
place, and a cooaiderablr qsamily, amoonting often to the ewt. of lienid aaline matter 
floM ory the glam. Thk ealt k earefuny akimmed tdrinto Inm peta with hwg 
ladiea. It k eallrd Sendteer. or Glaea-gail* and ctmaiata aaaaliy of mariate <if 
wi^a little ettlph^ The pot k now ready tortreetTiog the epmiae (^eettrf, whieh 
k broken p ieece of wiodow gtaaa, to the amoont of a or 4 ewt Thta k aborelled ia 
at ab ort iaterrak; and aa ita premure ftirrre op the reaidaary wdiae matter, thk k 
“ •Uwed to remaia, the body of the glam would be malerully 

The h^ k Kill oontiaord for aerml boora till the glam k perfort. and the eatri- 
estmn of gm eallMl the tmt. Which aocompanica the liteino oferown glaat baa acaHy 
termiosied, when tba fire k abated, by ahotting op the lower raalt doon aad every 
Bvaoae to the grate, ia order that lbs glam may aettle fins. At the end ef about 40 
Wri ahoge^. the «« being aiigbUy raked by adding toam eoala, aad opeoiag ibe 
dooea, tba glam k earcfidly a ki m med, aad tba workiag of Ibe poia nmimiiii la 

gpo Before daacribia|( it, however, we may 

ttata that the marginal figarr, 8M, thowa 
the faaae ef tba crown-honm rona. with tba 
l^r open pota in two rangri on oppoaits 
•idea of the taramea, aiaing on their raiaed 
•aym, at each aUa of tba grate. At one 
aide of Ibe bam the door of the vault k 
■hown, aad ita cooraa k marked by tba 
_ dotted liare. 

Tbe erown-gfawa fttmaec, fy*. * 97 , gpg, k aa oblong iqBare. built In the eenitv ef a 
ntick ease, laigt eonsgb to eantaia wilbiu it two or three pota at earh side of the 



gtato room, whi^ k tither divided aa ahown ia the plan, or mna Um whob length (t 
the furnace, ae the mannlaetaner cbooaen t'tg. S9« k a ground pi»n. aiid>^ 697 a 
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rZJS 4^ “^^ pip* ^ >* ^ «^P“ be#^>ra«^ W w^ 

:srS2’-. .%^io.«>«*-/«' 'XT* 

or ima for lUDdiM »..« «.h **p«l Um. 


S'jri.iiJTis’irrJSzS.^ssiss:^ 

•" •"•*””> “ “i,'”.:?^ 5 s: 

sstif i iS5 !^ 1.1» ■!« !>::- 

SfS^^toU iftrt tb. -»*« 

ihnvfoN b* boUt -rtli “ -l„u.Tcr ^Tlw iw** «|»i«> ™“ S**** 

are miMiTed, and wiiboot MJ w uko from riabt «p fameea dap 

-a riirg.tnr^ st-t sya . n.--.kb.«- 

eomax* brick, aboa* alna u>chai „ i, i, *, 11 ^, ,hW:b ad-iu tb* 

Tb« fareaca la *b ri»wn OTTf M ^ ftimacc. Thia «»»» ■ bail* «t 

arim-phari. :LTHTt^ of 7^ 

aioaa aaiJ h eoaija brae^b the fiimaee tomtber, and are hoiU of 

ab,n.eaa ar. a.AI «br «. k«p them tight 

'^n;Kri:snrsu. 


t K t 



. . |-»- kiln. It 5. buiU of ooauaoo brick, except nmod the 

r*. *00 it the aonealuw kjln. It « 

urate roooi, where J* “ffr^ Baablnx eiown-fhaa. The nsoi*'** baH^ 

Pew tool* are oerded to ***” '^ « *, boUlcr^ cm the eod of an Iron ta^ 

plamle (laa* la pl***' «•“ taking «« e that dm 

awTndM into * p«ar-*bape. ” «bedr of ala**, aad if be pereeitia 
air Mown into li» *«»»y “ Inequality by rolUng it on the alo|i- 

any rid- to be tb-cker than L bulb i tb. ftre. «ul rdl* h » 

ini in* “•^T?3^tbe tn^ ^ by a dexterou. .wing or «« f 

M*,„ torn the gU- »P^ ^ To .ItocllX n^ of that per. h, «*«» Mb i. 

Irngtl^ it, an tbowa Jr'j - aboriaonlaldirection, into tb* abape K,>^. »0I. 

Ing bide (libe^Wh to beCTpa^ o^kmaa from the beat, but leuTta room for 
h^ore one half of thi* bolo, acteena the htowine-pipo'i* mad* to 

jS^r^hiU t'Sit.IJl’onu to tb. pap. » «-»«»*<» i-T^ •* 

tooa aaauinri ‘b* to" l^l'luA^kr.mortd from the dra, and Ua rod beia* rt^ 
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k wUil IrM rud lipped wUh nltnl (hM. <«ll*d a In Um upatr or pramineMe 
m iIh miiUle i aod dtiu «turbe« b to the ee«ti« oT the ((lobe, while the tnl wmk- 
mma eneh* off the plvbt bp loacfainf be tabular oech with aa Iran chieel ^ppH la 
eoW water. The wurknoa IniTiim ihcfvbp ukco puateMwa at the globe hr be 
bottom or hubibled pole aitarhcd to hia pnnly rod, he now carriro b to anotber elr- 
color opralng. where he eapoeee it to the aetlua oif tuoderale *te"ie with rcpalar rola« 
Iloo, aad thoe alowty hsote the thkh mq^ectiaw maatn* at the fomirr Deck, and 
opetu b eligbily not. aa ibowo at a, bi Ml. He neat hamU it to the Miukir. who, 
reming the irtn red la a book placed near the aide of the orldec «M. whwta b 
rapidly roiuid oppoabe to a powerful flame, till baatnnma Arm tho ffgnra o, and flaally 
tliat nr a flat einruhir table, ' 

The flayer thra walki off wbb the table, keeping up a alight retatiiM aa he minca 
along, aod when b la titflciantly rool. ha tnraa dowa hia rod into a Tertlool poaitwe, 
and laya the tahia flat oa a dry block of flre-cUy. or bed of aaad. when aa aaaiataat 
Bipa b uff from^ Mie wUh a pob of long irea ibeara. or creeka b off wbb a lawch 
of enU Iren. The lotaae table or plate la laaily Uflrd np boritanially oa a diNible 
preaged area kirk, mtrodneed Into the anacolii^ aroh. pou, aad ramid on edge i aa 
aaalMaai wbh a long-kneed ftik prereaiing it from biting loo rnpitUy baekwardt. 
In Ibia anh a great many tablet of ghwa are piled ap la iron fnunea, aad alowty 
cooled front a beat ofaboat *00“ to liH) F, wbirh takea abonl 34 Iwan i wben they 
areremored. A drcalar plate or toble of aboot » bet diameter weight oo an aeengn 
9 pottitdt. 

• *!*“ “ “ c*l*ed btcanae originally nude with cal- 

ciBfu ftittti, M Uw lUlefMa in^rcdMtit Tb# nuurriali At pn'M*nt cmpInviHl in ihtf 
m a *MMi, odcnuKl, »na vmtlinl 5 

an oude of lead, ritber red lead or Ibbnrgai and third, pearlaah. Kand fi.r flint 
glaaa manubeture la obtaiaed from lha laic of Wight, Ayleebury. the New Forwl, 
ud aome other loenliUca in thia oonotr}. A eery beantiAil toad ia fareoght from 
Atnofici, lail looie Iim bwa mt hoou^ tVoni AnscntiiL The ptiH lih of coHimi'rr# 
loail howem’ .|)i pari6«d by difcsthig It in » »rry UttI# hot wmut , which 
tha carbonate oT potaab, and leartt the liirelgn talta, cbirfly attipliale of pntaab, 
mnriate of polaah. aad mnriale of aoda. Tbr aolntiini of the earhnnate bring aliowid 
to cool and became dear la Uad pant. It then run off into a aballow iraa boilrr, ami 
^^ted to dryneta Nitre la generally added aa a fourth bignidirnt of the body 
" tb« glean I aM U ternM to eorreel any baprrfemiana which might ariae from ncei- 
dental combaauble partidea, or firom the lead belag not dnly uaidi^ The ahore 
fcmr anbataaeca nmatitnie the mala artirlea i to which we may add anraie aad man- 
gancae, bitredcced ia eery amall qnanlitlet, purity the coinnr and drmr np the 
iTMpnnncy nf ^ glam, ^ Tha black ciidc of mangaarar, wIm oa«l In aoeh qnantliy 
<mly aa to ptrexidite the iron of the annil, aimply mnoeea the green tinge eamwd by 
the praCiiaide of Iren t but If more m n ti g nne ar he nd^l than aceompliabra that 
por]uu4. b will glee a pnrjde tiage to the glaaa. The ancnic ia enppoaed tu counter* 
uet tha mjury uiting from rxceaa of mnuguacac, hut b iiaelf rery upt oa the other 

hud tn comronnioute aome drgrre 
of opalcaernce, or at leaat to ba- 
pair the loilre of the gbae. 

The raw matrriala uf fliut glaaa, 
are alwaya mixed with abmt a 
third or a fourth of their weight 
of broken glaaa of like ijualilr t 
thia mixture ia Ifarewu into ue 
pot with a ahurcl) and more ia 
added wkenrrer tha preceding 
pertiana by melting aubridet the 
object being tu obtain a put full of 
glaaa, |o farilhata the akimwing 
tiff tha imparities and aandirar. 
The mouth of the pot is now abut, 
by applying dayduta round the 
•topper, with the exception of o 
•mall eeiflec Wow, far the uieape 
of tha liquid aaline inattFr, Flint 
glaas requires abinit tU bonri fur 
ba cnmplrta ritrifleatioa, thnugh 
, tbc nuBt^Hnlf BTC morv fiMibte iboii 

thc-eofcreirngbaa t in conaequrore of the coninila of the pot being partially utreoned 
by Its eorrr from the ardna of the Are, m alau from tha lower lutrnaity uf the iirnt. 
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iTa. *03. »f th. «« to ««. »d A. pu- 

ntxi <•««■<« tbeto rlitfam 

rmutd ro«»d tbr c*nu»l ore fnle. 

Th« dotted ItM drtote* tfc* eon- 

lonr t/lbc fon>aee.Af. 901. 

Wbeaerrr the gta«i ■PP«»» 
uid to freed fttnn «■ bobblw, 
trbkh h (Moallr to to »bo»t M 
boun, tb» h««« to fnSrred to foil 

u!:^ “> the -.etol. .he h«t to -«dot 

1 — . --v- lb, numiul openatoM of fMbioBing ike Twioot 

Uu, «. toddtoitelr e.««l b. «U .be 

1. Fiae'•bite lend ...joo 

BedlewlorUtbtfgF- ***'... iO 
Befiaed pearl aeke* *'***,.-») 

Ani^c and BUUifMior, • mtoBlr qBMUty. ^ . . 50-S 

j. Tine •«>«• '**1**--** 

«he« C»ko“*« «><P«*“k. wlA S|»r ewt. t/-»ire) IM 

Kilre .--•** __ 

IIKTO 

To ihw qoantlttoj *** “ 

abiwt 1 iwo-lbotaandth pert of ^ tooUim oftoo w moth tiaUe of 

iron, tb»l BOthuig cm be pnriiM^ “ ibia tb« compoutieo 

of 

from lie foUowtog proporttooe i— wwlli*. 

S 

1 

- »i 


CoaX ftrve 
3 


!f 


filiceotu toad 
Mtoian • * * 


n 7 i«•%-“rj 5 S Eo:zii-o-» 

ouiiae cryitBl mer be p«|*^ "f * oowder. wtohed, and dried. Tbt artKle 

pU. of Unto, or-ell borat^toh , 

tbe taatre of the ‘"I’yibe tatomal 

The two ^cTu^ baneaha. d«pJr 

- u- .to 

•x'ii.c.is ™,x to-» to. to. .tohto u to 

Vol.IL * * 
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BurkH witk etJoorrd cbioh'I <#•!«• oa tlMir larfMr, or vhk while laenatatiuoa ef» 
■ilrery lutra ia tlieir interior. The fomirr are ptepand plaeiag Um eoaawl otiieet 
ia the braai mauU, at tlw plan when it ia Ha(ht to be atfeKhed. The bolb ^ gliiM 
being pot into ibe nuold, ud blown while rtrj bat, the anall plate of enamel geta 
naenlrd to the eorfim. For mokiog the white irgentiae inenMtaliooa, email figam 
are prapond with an impalpable puwdrr of diw pomUia pmCe, eemeniod into a ooiid 
bp menu of a liuU gppaum plaeirr. MTbm uhm piecca an iborouhljr dried, ihep 
an laid on the giaea whOe it ia iwd hm, and a targe pawb of earp lUium glam ia aland 
abure it, to oa to eoeaae it oad form ona body wilh.tbe whole, la thia way the in* 
eroatatioo It eompletoly aoclooed i tad ib« polithed torihoa of the rryatal which 
tearccip toaekee it. gira a brilliant aapect, pimtiog to the m. 

Orrtcai, GLato. — An aalAjrm fliot.gla^ ftaa ftam atnm, or imctl, it ainrh ia 
demand ftir the ooucion. It woald appear that aoeb on article waa marh more ma* 
tanoly made by tta Engliih m a n n l ki t urera many yean ago, than at praarnt i and that 
in improrine the brilliancy of rryatol gloat they hare beared ia fltoieaa far eoaatrart- 
lag iipileal Irntm, which depeode, not to maca oo ia whhaneaa and laotrr, at an ia 
bnoKi^nroat character. Ercn a polfal of pretty aaiform gliaa, when it aondt toow 
time liquiik beeomet erentiully sncqaable by IM aohridraea of the denaer poetioat t 
an that atrioi and geUtimma appeoraneea begin to auaiAat ihemtclrat, ami the eiott 
hrctioua of little ridue. Gbat allowed to eotd tlowly in mate in the pot in portimroriy 
foil wrtalb. nod if qnlckly rvfrigeralad, that ia In two or three hoari. It it apt to 
apUt into a anhitode of mionie iplintcn, of which no ate can be made. For optical 
porpoart, the alaaa moat be taken oat in ita liquid atale, being gathered on the md of 
the mo rod niwi the ceotrol portioa of a teoemly tkiinmed pot, after the upper laycn 
hare been worked off fat gcae^ articlea. 

M. Uaiaand, of Brmeli near Nrnfchatel, a worknua in the watch and clock trade, 
appeart to ham diacorerad proeeatei that fttraitbed almoat certainly pinwt of flint 
aline capable of farming go^ lenaet of remarkable dimemlnnt, area of 11 larhtn 
diameter, of ailrqnatc detwity and trontpamey. and oaoriy frie ftom •trim. Oainand’t 
plan cootiticdtMinl^ ia tbornoghly mitiog the melted " metal ** wHh an inn rod. 
Calnand JoioeAm. Fraoenhoffer, of Hnnirb. and one of the Urgret of the lenera pro- 
doord by thorn, the diameter of which ia * iaehca. la now la tha ohoerratory at Derpot. 

Qniaand wat loag in eommiuicBiioa with the Aecronomleal Society of Lnndooi 
and he cent orcr tome diace of flini-elam, of which kleeeta. Dollood and lirricbcl 
made a faronnble report. A eommia^ woi ibrmed, eauiatlng of llerKhcl, Unltund, 
Fore^y, and Rom hot owing to the annoying iatetfarencet of t^ rxeiee olBcen^ 
anCwi rt i taii dfaig toa Oorernment had mode aame apechd eace p tioni ia faruur of ihtMu 
oeieBtlfle experimenta. the reiolu were not pnetically of that high roloe which might 
hare bm expected.^ klany of tha obaarraliona however were of great ralae. Amongil 
other di^eerica might be named the rrmarkablv hraey giaea, the Sitkw^entU 
with which the diacurnry of the “ao-ealled'* nugnetiiatioa of a ray of light waamoda 
kL Oninaod died, and one of bia kmm worked with kL Uoatempa, while the widow 
and another eoa aet np worhi in Switaerlaod. From their mannfaetory Kane example* 
of Irtiw* erere cent to the Great Exhibition of 1S51. M. Bootempa aai In IBOIt pre- 
eailed npon to accept the faiTHatiaa of Mceeri. Chance Brodim and Oa to anile with 
them in Bttrmpu they xrera then making to improre the qnolity of glaaa. They MO- 
oeeded ia prodaclog duet of cxtcaordiuory dimenaioBa in flint of St ioehm diameter. 
Weighing two ewt., and of crowa ghua np to 10 inchea kteoara Chanea, at the ra- 
conun mdainm of tot jurpr, wrfe mdoeod to eabmil their due of flint-gtoaa to too 
opention of grinding, flonh ln g, and otocr procrtaei nrremiry la order to aaoertaia 
the onifarmily of Ha draauy throagbmu, aatf ita saperior qnaiity wae folly eetabliahed. 

^ kfafa of CUeby, near Ptrie, propoae* to aunofactare optical with toa 

addiliim of baryti*, magoeeia, and oxide of xiiic. In comldnatioa with boracir acid. 
The gloH monufkctnrrd hy kL ktak* b rxerrdi^y bmntifbl, but toe borocio acid 
rmderi it rcry expent|pa, ftl Canchoix, toe eminrat French optician, aaya, that oal 
of ten object ^•rx, t inebe* in diameter, nude with M. Oninaiid't flint-gbaa, eight 
or nine turned out very goo^ whUc out of an equal ntunber ofoltjret giamte ainde at 
tha flmt-gbit of the Eagliah and Frrneh mannfoctoriee, only or two it ■mm, wera 
fonnd arTTiceaWr. 

An achroiuatie object gfaui for teieaeopea and microaco p e* rnaaials of at boat t«* 
the coc made with gUaa of bad, or flint ghua, and toa oilier wito crown gbmi 
the Ifarmer p n me ei mg a power of dbpmmg the coloorod raya rvbiively to lu mran 



1, to lift a maaa of it in large bdlea. and bt it cool ia ibemi J, to potu it wot ftwa 
the pota into mould*} II, to allow it to cool in the poti, and ofterworda to cot it ofl'm 
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lioriKMital ttrii*. Tb« Iwt nwttHid *cM<mi BSordi of luufcnn ilMoJty, mica 
peealUr tncaatlocM bare been idoipCeH to ecttle tbe flinl gUn in tuiKhra iCnU i 
beenuee iH malrmb are of eacb meijoal dewit]'', tbe wide of lend baeing e 
cifto gfmeity of », nad lUicn of J-I, Ibtt they are aie to lUiid at inegnltr heighta ta 
tbe 

f >i»c r^iw» of thete licf in the iiiimi rictloa of tbe fonuiM, wbmbjf 

the botton of tboPQlUiiMAUyniuehleMheAted than tbe upper fart. toapUte#^ 
fbrnaee the teraperatan of tbe tom ct the pot bai beeo fbood to be UKK" Wedgew« whiW 
that of the botiom vM oaly eaneiitnring a differenee of no kaa than 1010 * K. 
Tbe DoeeadBy euiurqacnee bi that tbe denaer partieica wbieb enbaiilr In ibe howain 
daring tbe faaion of tbe malerUU, and after tbe Brel eatrkalioo of the gaM, mine 
Tmaa tbare. not bting dnJy agitated by tbe eapaniire force of calorie, lettag from 
btkrw apwarila .... 

Tbe IbllowinK mneothioa, dedoee^ from ■ cotmdtrratMNi of prtoaple«i may pro* 
btWy tma to fome mproremeou. If jmUuioiialjf applied- Tbe |rraat o^ert » to 
eonntfract tbe trodeoer of tbe ftMi of lend to diatribofe tieclf iote of dii^Tent 

denntiee i whkh may be effretad eitbar by meebanlciii agitation or by apidying t^ 
greateat beat to tbe bottom of tbe pot. Bet boverer httntogmeow tbe glue mey be 
SierebT made, lu anWqnrnl eepiTatioo into atrata of different denaitiee ranet be pi^ 

Tented by rapid cooling end iolajiieaiioit Ae tbe deeper tbe pota, tbe greater la the 

ebane* of aoeqnnl ipeaiBe grariw in their eontenta, it wonW ba adriealAf u> maka them 
widM^d etulinwer Ibaa lho« In aw foe nuking ordinary gUaa. Tbe inicriolitnre 
nuT ho effected eUber ^ Uding the giaee ont of no* pm iota another in the mrtaee, 
and herb again, nith copper ladlct. or by ftirring it ep with a ronai-r. lb«n 
to aeitie for a ebon time, till it becomea elrar and ft** ftom air bobUw The not 
may now ba mitn*ed fttan the fonaee, ia order to lulidify ila coolena in 
atogeoeoaa etaiet after which the glaaa may be benken to riacaa, and bepCTftttrf ly 
aoUc^ag it to a aeoond ftmiim t or what it eaaier and quicker, w# may form aoii^ 
diM of^rfaw withoot breakiog down Ibe potfbl. by lifting if oat iit^ nipper ladlea 
whb inwabanka, and muiiferring iba loupe after a Utile whik kto the annoelipg 

To render a potftil iff glaaa homogeatoua by agitation, la a moat ditBe^ “ 
an ifon rod woold dlaeofoor it. and a copper rod wooM be apt to melL An iron rod 
abrotbed in laminated ptortoum woold anawer weil, hat for ua expenaa. A aome- 
wai* lobe anppnrtrd within by a rod of iroo, might abo bt empU.red for ll» purpow 
ill cwafnl luiiiUt tbo atirring haing repealed aereral timea, tlO at IM th e ffiam la 
aoffered to atiffrn a Bnle by deereoae of lemperalora. It unit be thro altowed to 
aetiit and cool, aftar wbieb Ibe pot, being of imall dtounuona. may be drawn ool of 

JL The aeeood method of prndnetog the dcalrad uniformity eff miatare. ornalem 
in applytogn greater beat to tbe bottom Hun to the apper 

Fif. 90t rvpmenu ta aeetiaa a fttrnaee eoorrired to rfeet tbia abjaet. It b e)be* 
di^, and of a diameter no greatoT than to alfow the Bamro 
to phy roond tbe pot, cootaining ftom thr« to foar 
aitrenmi matefiato. a ia iba pot, rmttog opim the anbW 
grid * a, bodl of Bre-bricka, whoea apeiiw at* wide 
enoagb to let tbe flamea liw fteelj, and aiiike the bottom 
Rod ftidrt of ilm VRmei. Ffom to S radirf ihM Rrch* 
the foci grate c ff ia piaeed. n c are tbe two worfcag open» 
tog* for tetiodnctog the nuteriaia and toapeeting tbe t*o«em 
of the feaku t they muat be cUieed with Bre-tiiea aed inled 
with fire.ctay at tbe begianing of tbe jwoeeaa. At the bask 
of lb* fornacr, o pp o ait e tbe amulb of the fire-placa, there i* 
a door-way, which bi bricked ap, raerpi opoo accaaton rf 

S itting in and taking oat ike pot. The drawbt ia reetdxud 
r meant of a •lide-phtt*. up<a tba arawtk af tke aaa-pit/, 
be pot being bentad to Bto proper pileh, amn* poriBed p«*rl 
a*b, mixed aitb fully twice io weight of celoindne 
land, ia to be tbrowa tola it, and after the eomptela fo^n 
tbia mhituie, the remaintog part of the wild, ai a n g with tba 
oxide of lead (Bn* UtbxrgaX >* to bt mrrwn apoo the mribcc. 

Them aiUecow particle* ia their dcecrot «er*e to extriraM 
tbe air ft™ the max*. WUrnerrr the whole i* fi yl, ^ 
heal moet be atnmgjy urged to inaore a compioto naifbtmily 
of comhinatina by the toiernal mMlnna iff the partiel^ A* ' 
anno a* the glam baa been fonad by making teat pbula to ba perfoedv fina, tb« Cr« 
auml be whWrawn. tbe two worktog hole* moat be opened, aa weU a* lb* moniha of 
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Mli pit to Bdath Ihm lagrrm to eontiac esmata oT air, M M to <aa- 
BUH to qnclii; at ptoaiMat a moditow amtU to tb* aaifenutT of 
tarn (taa*. 11 naf b* vurtb «bU« to Mir it a Itttlr viUi tW aottorr rod M tb« «mb> 
^-acraauu <i^ tka eoatto^ proem. The aoiidUlad claaa Bay Iw aftervards dviwbid 
i» eitoehtitdaJ dim. vkkb after ciuppiaf off their tdpn, arc to be 
pla^ la proper porcalato or Maoe-wan diahea, aad npoaad to a aoAauaa hcoL to 
**i^Ji*«.**Tl ’***"* • Irtoicular ahape. Great care ataat to tah« that the heal lha 
appM by braaw be rrry ai|Bablc. fcr toberekac wriathea adebt be tctt 

r.^ly reprodatod to A email oeea apoe the p4aa of a ba^a. b ^ 

StM far lito parpate. whieb betog heated to dell radaeaa, aad thee eSntobed. b 
mdjr !• KiAfU Aii4 AftrnrmnU wmesl tht mnrhni^il nit on . 

Gato^'i deaee cpi^ Slat (tom, of tfoeiBe (rarity StolS, coaBata, by aaalytoa, of 
oalde nfl^ earu t Iiliea.44-3| and Mtaab. 11-75 1 bat icqairre Ihr ita faraialiM the 
^oata(ia(r*d«aut>-ICMpoaBdiu/(Toaadqiiarui ton po^afftae rod bad i U 
^mto pa«aab j aad fraai f to 4 pooada of ealtpetra. At ibb epedm of 

pm le tpJarH by aa caeam of potaeh, it tboold ha oomoaiaded with rather a detoot 
L "tol^ by a praponpamhiy hi(ber or loafer heat. A (aad optical (tom 

to beta la^ to Oen^y with 7 paru of pen fad bad, ■ pom of Saely (roaod 
•laartt, aad » poru of rilnaed horaa. 

**. pme. Thle. like Rapibh croc a. (tom. hae a eeda liar, whercaa IRat-etom 
^airet pouth. aad ie aarvr of (ood qaality wbea node with wda. We dbiri* 
bate oar aeeoaal of Ihb amaalitctaro aader two boada. 

1 .. Auraecm eod priaeipal maehiam, withoat wboar koewledfc It woaH 

2S“*“ *" oadenaaad the teroral pneceeca of a ptote-(tom toctory. 

fa The anirrtob wbieb enter into the tompoeitiaa of tbb kind ofitoea. aad the 
of opcraltoM w^h they aaderpo | derotlap oar ehtof attentioa to the ebaapm 
« iiaproroMta which loo( eiperieaee. ealiehleaed by Budeia cbemiMry, hm tolro- 
tola the (real watoeuiry of »oinuOoimlM in riaaoe. aader the diroetioa of 
M. Toamert It nay bowerer be remarbad tiUl the Rnplbh r»-t pmi maaafWetare 
adraatagm from the tai (Ttodto( aadpaUabiag ma- 

The fiiUawiae daacripuoo prea by 0r. Uro rofero ilraoeC entirely to the maaatoc- 
tiiro of (tom la Fraace. It b rotoined la eearly hi oripW tona. aad to la 
aearly ell mpeeto. e^aally eppUeabb to the m i n a to ctare of the beM plate (torn la tbb 

MWitrj. • • 

raiT^r**^** aijkia( toe brielu lad poliihoald ha ftc. frata Bme aad iroa, and 
•'* *•* F"*** «i< old pott paianl toroii(h a lilk liere. 
If t^ ctoy l» ptoMie tt will boar lu owa wet(bt of toe powAn^to if iborter to 
Ihi^afthe. Bat befon mia(liB( h with toe anaral of oM 
pota. It be dried, braieed, tbea poked, (rnoad. ud doaBy dnirtoled by epto- 
two with water. d m itto ti oB tojoagb a hair ebre, and eahrideace. The ctoy di^ after 
pamin( toe aierc b called tfyi (cnoAt). ” 

^ brieha. eemeoted with tlip, aad hm at each of ill foor 
Win a peeaQar iuBetlia( arch, which conimunicalca with toe IWrnace toteeaiHy. aad 
tb^ denrn Htaoieat beat to effect to part, if not wholly, toe UDeaUa( of the mta. 
whbh aro alira^ depmited ibero a laB( tone brforo toey^ua mod. vHno of UM 
appreprtotrd to tola p«rpaa^ are called poC-archm. The firartob 

ofwtia*ealird toe ihitat,aaolbrrcalled deeewnA 
^ Ihrwh whiri dre mar be kindled to toe arch itielC when it 

^ im«Mry fcr the inii«lia( o/toe pota, a prmtieo aow abaaduoed. 

^^ura^ of a furnace b eammoaly a year, or at amM 14 moatbii that of toe 
Ja SO yean or apwardi, m they are not czpoted to lo itronw a heal, 
la toe taanafactarr ^^t^gtom two aorte o/ eraeiblet aro employtd. called toe 
pm and hmina feAwroX The drat wtrre for ooataiaiag il^. iuuertolt to he 
loimled. and fw kiting them a long timt in toe incited Mate. The raroflea rcerire the 
iMited (tom after it la rafined, and decant h oat oa the tabb to be rolled toto a 
Thrw pot. hold l^aid glm for ato amall bmiaa, or for throe large otma.1L to^ 
eiapoyed te makmg mimei of (raat dimcniiofia, that to, loo tochia long and ap- 
n •ilk • porn, and II eatettm, g of whkh 

^ 4 urfti wd ovrctkaof thmclMBremAdcaoUlcd tad 

T!? pwfcrt nbvftp the mtadittuf tad tb» Imrgtf ohm trt ohitM# p»* 

rallclo ^pe^ Towa^ toe auddle of ibcir hei^ a natch oTgroort, two or tom 
imtom broad, nod an laeh deep, b left, called the girdb of the carotte. by which pert 
they are greeped with the toaga. or rather are etotoped to the iron ftme. Thb frame 
goet nmad the foor Mdm of the ■nail carcuta, aad may be placed iadiffereatly apon 
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all Uieir litoi ia tbe ealwf omttts, th* ginlle atoiali aaly ore* tka t»o large utle*, 
hr eanai thar eaaaal ba larnMl ap Her *• r,J^ •<>*. p- 

The po« ia aa mrertad tmncakd coaa. Che a cniwa plaaa pot It ia ahoat SO tachr* 
hiah. aad Iron 10 to 3* laclie* wU«, barlading iu thickaeot Thrrr i* ooly a frv 
iacbr* st diArrean brlw e ea the dianiater at the top aad IhM of tte bottoBL The 
hoiMa ia ihr** iaehaa ihiclt, aod the body tarn* indaaJly thinner till it ia an Inch at 
the BKiath of the pot 

The larg* baiUmg or Iwtiiry, at which the nelliog faraaoe ocwnpina the middle 
i|ae*^ if called the ItaUa la Frmh. At Harmbead in Laoeaahire it ia eallrd the 
foundry, and ia of maimihoat dtmeaaioaa, ila Iragth ia SM Ihet and Iff breadth IU. 
The fhmooa AoJh of St Uokain ia 174 fact by I to. Ahnig the two aide walU of Iha 
«•&. which are aolaUy eonatmcied of hawn atoac. their are .)peBinga like the** of 
oociunoa oerna. Tbeaa ortM, deatinrd tnr iba annealing of the nawlycaat plate*, 
bear the naaw of (wrfaaiMt Their aolct arc ndKd two fret and a half abora the Irtel 
of iba gtonnd, in order to bring them into the cam* horiaoatal plane with the caatiag 
tabiea. Their length, anonntiag aDaMCtinc* to ao ftwt, and their breadth to »l, are 
iMairnd ia order to aocoonaodatr •, 8, or arm 10 pU(n of flaai aloagaid* of rnrh 
other. The front aperture i* eaUed the throat, and the hark door the Unit throM 
(jmafrfh) The eanjaaiae ia heated by caaana of a Are-place of a w]aare form called 
a Cuwr, wbieh extendt aloag in aido. 

The Ihnndiag or owhiog hraaee ia a aipmre brick baiiding laid on aolid fimaiUtiooa, 
beiag from • to 10 ftet in each of ha froou, and riaiag inaidr lata a raall or crown 

aboot 10 fret Ugh. At caefa aagie of ihia upu^ a amall orra or arch ia cenatnictcd, 
tikrwiaa rsalted withia. aad emaaiaaicatiag with the melting fiinmce Iqr a<|nat« doe*, 
eaUed /wmtnat, throogh wbicb it iweeirra a powerfU heat ihourt mtieb nfetior to that 
round the potx The arrhei are ao diatriboted aa tbnt two of the exterior ahlM of ibe 
Ammce ftxad wholly free, while the two other eidea. on whidi lb* arrhe* eneroach, 
offer a fro* inae* of only « fret In ihia imcfjaeenl apace, two principal opening* of 
the fanmee. of equal tin* in tarh aid*, are kft in the boildiitg. Th«ne are called 

Unnela. They are deatined far the intmditttioo of Ih* pou and tb* IWL 

On hwkiag throagb the lunnela into the maid* of the ftini***. w* perreiT* to the 
right bead aad theWft. atong the two /iwa aidea. two low platforma or rmpm, at leaat 
ao iDchm la heigbl nad breadth. 8ee/f*. 8M. BW. . 

IVae eimea (aeati) being intruded to anppori the pota aad Iba rwTCttea fined with 
beary matiriala. an terminated by a eUpe, wUebenaarr* ibe Widity of the Anselay 
nou^ Tbe alotu* of tbe two ige* ratand towanfa the middto of tin fiiniaw^ 

neetraatoleareamaoeof oiUyftooi«lolOlncln*b<tweeBlh*m<orlh«beanb. Tbe 

end of Ibie i* perfijmtod wilb n bole aafieienUy largo to gir* paeeage to the liquid glam 
of a broken pot, wbik ibe reit >• prraerred by leding it from tbe aumib into tbe ad¬ 
joining enretto. . i._u_ 

In the two targe parallel aidm of tbe fhmace. other aperture* are left, much wnUl^ 
than the tonneli, wWh ere called ewrroeur (p*^ holeay The lower ime*. er the 
onereuej- ea Aw, called ruortoi opening*. beewuae.beiagaUoUed tn the adn^ioa ofl^ 
meek, they ar* eaaeUy ou a with theeurfito* af the wpea end 
the t-'tr. ™t*e of cnat Iroo Amu the IbrwUolda af tbeee npealng*. end A^titale Ibe 
inwem and egrem of the cnTeiM* The aperlnni* ar* arched at top. with hewn auma 
lie; the tnnnela. and ar* li ia^ wide whmi the eurctiec are IS ^bathr^. 

The upper and •waller aperwrea. or the hinberawrreoar. called Ibe liW««jhol«i,be- 

canx tbn iern fbr tranaraalng tbe llqwid glaea. are three ia number, and ar* pM 
ai orMtoebeenboretheearfaceoftheewseu A* the pot* are only 80 inebe* bi«h, 
Itbeeaamaeaay toworktbroogblheaeopenlngieitberiatbopotaorlbemiWIrf. Tim 

tnu eund oppoaita to Ibe two pUlara whkb aenarnle the opentag*. *o that a atmee la left 

beiwera Ihrm for one or Bor* e«f*Wi»*c«wdu»g Wibe tiaeof thelalter. hbobriou* 

that If the lunael* aad oarrewu* were left open, the fomace ««j|jd not draw or take Ibe 
rcqoiaito fboadiag heal. Hence the opening* are ahiu by mUlTof Are dlcn. Tbe** 
ar* pul in their placet, aad retoored by Beam of two bolea hA fai them la ewtr- 
eiMmdeaao with the two proogtof a Urge iroo fork coppoettd ^ an axle aod twoiraw 
wheeK aod tcraaiiintrd by two handle* which tbe workmen lay hold of when they 
wUh to more tbe tile. ... . » i . . 

The doaing of the lanod I* more complea. When u la abut o* rend j lor the firuigi 
the aperiiine appeal* Wit ap with brick* and amrtar from the top rf the arch to ih* 
nid^oftbatiianeL The iwnaloder of the door-way U elo*ed. — l. on tbe two eidea 
■town to the bottooii, b* a amall oprigkl wall, fikewiae of brick*, and I ioc;^ brand, 
catird walk of ibe yA^ t A. ky an aaaemblage of picee* called pieoe* of Ibe pAqw. be- 
oauaelbewboUofihedoeureoftbetaaneiWrtlbenameofjArae. TbeuBperbale, 

4 inche* aqnara. kcallcd the (kur. throogh wbicb billeta of wood arc Baaed iato tb* 
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•nl Fad k aba iatT<idan4 btfo Um poMeiiar o|wtilD|i. Th« flreti aln;* kc|4 
on lha Wank at ika Uoael, vhich k oo tkU aocoaot, t Ukcka* biflur tku tka fornaca* 
Iknutb, fat ordar Ikat the glM ahich na; acciiiaatall; fall duva aa k, ao4 which daaa 
aot ttow eff hf the buiMai hok. aujr not iaip^ the aNabaaiiaB. tihoald a bwl; ot 
■Um. bowaaar.at bt Ihnc olwtreet tba (rata, it noil ba rrtanrd with takea, I 7 af«o> 
the taaael aad daaioaaliax the ira.^ cinppcra ot the fimfi, 

Fonnrriy waod fhel akaw wat amplojMl fuc bratiaa the I8rlthi(.(itraae(a of tha 
ahror-obia anaalacva 7 of Saiat-Uohaia 1 bat whbiaUMaa bw jrran, tha director of 
ihewurkaaiakaaaaawithaeaHjr^aaladvaaugeofpil'CoaL la the aona eUahliabateat, 
two Bwhiag faraaeM aa; bt Baae, oaaef which k tred whh wood, and the other with 
enab, wtiboal u* diftrrrace bciag peroridiUc ia tba ^aalltrof tha (bat IknUahad bjr 
aitkar. It k aot'traa, aa haa beaa tialad, that tba iauudueihio of pu-eoal hat auda tt 
aacattar; to work with oovrrod pate ia order to BToid tha ditetdoaratna of tba oulariak, 
or that mmw atkali waa rtajairad to cuaipcaaate fiw tha d l m i n i thed heat in tha ooTctwd 
port They are aot aow catered when pit-enol k aaad, and tha aaaa tareeta It ob- 
tainrd aa heretofore bjr baeiii(tbe aiatenak two or three hocnka^pr ia the potoead 
the mtettca. The coaMructM of the fanueaa in whkh coal k hamed k Um bbbm 
aa that with wood, with aliflit mndiHrationa. Iiutcad of the chaw Wituaned hearth ^ 
tha wood Amaee. there k aa iroa (rale ia the coal-luanh ibrou(h which the air 
enter*, aad the waMc aahet deacead. 

When bdbtaaf wood warw aaed aa foal, thaj were well dried betirrh a nd , bj beiaf 
placed a few data ea a ftatne worit of wood called tba wheel, pbeed two bet aboee 
the fhmaeo aod lu artbaa, aoU aupportad on fuar pilbra at tuma d la ta ne t (roat lha 
anc^ of the baihUnf. 

The pro p eaa of cbetabUT. the dkeorery of a B»d prnoaaa Cor the man abe tnra of 
anda htna ta aali. which Airoiabca a part aUuil ef oaifum powrr, and Ibt oertaia 
arlbcdt of aaecrtalniiif IM parity. ha«e readsred thit depannwat of ( la aa H aa k in( far 
wiorr rertaia than fcieiaerfy. At 8aint>Cobala on alkali ia e aipl o yed aaaept artiddal 
crtMak of tnda, prrpaivd at the auBafactory of Cbauiy. aohahliary la that eatab- 
UehiaeBt. Tba Ant crop of loda cryitab ia rcaeretd for the |ibte-(hat aiaattlhc- 
tare, the other cryaok and the aathrr-walcr talu arc told to the laakcn af iabrior 
(bee. 

If (hwe cmnaiaa macb bad it hat a yellow tint. If laaaftueat b |irtMat It rbanpee 
by the iniina of U(ht ta a pab raecb mn imparti a doll (Tcaakh tint (therefore tba 
pmponioat of all theae taateriala tlMald be adjutted with ipM rare. 

At the MlfToT'plau wnrkt of KaTcahend. near St. Ilolen i ia Inarashifw, eoda crya* 
tab. ftna the duiwiipniitiiin of the talphale of toda by chalk and coal, hare bcea abo 
tried, kat wltkoot equal tacocti u at fount-Gohaljit the bilm being nnquctibnnbly 
due to the impariiy of the alkali Dvnre, in the Engliih etia b lkh w eat, the toda nok 
taiord by treetiu tea.enlt with peari-ath. whence carbonate of toda aod nmriate of 
pocatb icfoit. The latter alt k eryttalllMd out of the tningted tolatioo, by eeapora* 
tion at a moderate beta, for the carbonate of coda doei not readily crytlalbae till the 
temperatore ef the tolaiioa foil belotr 60° Fahr, Wbra tha manate of potaah b ibaa 
rrmoTrd, tha alkaline e er boa a te k rraporated to dryneaa 

Lnog capenciMe at Saint-Oohain kaa pmred that oae part of dry earbanate of eoda 
k adequate to citrify perfectly threw parlt of 6ae ailieeooa taad, aa (hat of the RKmnd 
of Aomoot Bear yeaUt, of Alum Bay la the lib of Wight, or of Lyaa ia Karfidk. It 
k alto haowa that lha dagne ot heal baa a (real iaflueoee apoa the vttriAcallaa. aod 
that laenieet of Irntperatart win eampeniale for a certaie deftdcocy of atkali { fbr It k 
certata that a rery tawog An alwayi iUMi|ialn a g^Hid deal of the etida, and yet the (km 
k not leta bcaotifal. T^amacpaifoctaurrur-plMa hae cooitanily afforded to M. Van* 
tpelhi. hi aaaljtk, a poitioB of toda iaAiriar to what bad beea employed In Ita forma* 
tHMi. Rraee, h kae bceome the practice to add. foreeery 100 narti of ealbl or broken 
plate that k mixed with tba (bee eompoaitioa. one part of alkali, to make up for the 
loae that tbe old (iaae muei bare expenenoed. 

To the aboee ateathmad p r op o n wa a of land end alkali, ladepeadratly of Iba collet 
which may be need, dry tlaltcd bate carcfiiUy elAed b tn be added to ibe aianaat of 
ooe taecotb of the aandi or the pmpattiaa wiU be. uod, 7 cwt. t qubUinie, I cwt. t 
dry earhaaete of eoda, Sewt. and 9T lilt. 1 bcaidea eoUei. Tbe Umc Improrce the qaalUy 
of Ibe (bee) rradenog it lata bhub and tcia Uahb to ehaagr. The precotiagquaif 
tiiiei of malrriab. eahably bbaded, bare been ntiifonuly found to affim moat adeaB. 
tageuoB mnlttL The practice formerly wae to dry tint auxlnn, ae auun at it waa 
made, ui the arch for dir malariali. but it baa been atcertaiaed that thk (tap atay he 
dbprnae^ with, and tbcmaaU portiooof humidity pmeot k dkaipatedalmutt iaataiuly 
after tbn are thrown faUu the ftimaee. Tha coat of gbae preriootJy applied to lha 
iaaide of the pot, preecsia tba nuattare from doiag them any barm. Fur tfaia naaun, 
when the daiaand for (baa at Saint-Goboia k eery gnat, the maleriak are aciiber 
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fnttod mot m* driad, Wt tborcUed dtnwtiy into Ibe pot i Uib k ealkd fasoding rom. 

Six ■nriria an anplojad k thovoUiag ia th» aniltTiaii nthcr frittad or athr^k*, 
for tkc adu of nptAu^ and to p ra ia at tha tomato grttiag confad. Ooftbitd of 
tfa« mlxtore k tatrodoccd at ftnti «li«ar*rr ifos k aiclli^ theMcoad tbiid uthrowB 
ka, and ibm tW bat. ThMa tiirac augia an talkd llw dni, tccnod, and ibiid fmiua 
or foondiag. 

Aeeording to tba aacirat pprartke, Um foaodiaf and radidiif ware both exreoled in 
Ibr peta, and It waa ant till Iha gUua wai Trdnrd, that it vaaladad iaio lha cnrrtiei, 
where it irmaiacd naljr 3 Itoiin, the tinw attotUTf for the durngagenteBt of the air 
babbkf iattoditoed hjr the trantTaaina. and for girma the mrOtl the proper co o w nm e e 
ftw caating At preamt, the period iwpiiaiM for fcanding aod redniag k eqaally 
^ridad brtwem tw pota nd the caaettaa. Ttaa Butcriaban left Id honnia the p^ 
and at Bianjr in Um raavneai aoibal ia S3 boon,lbrglaaa krradjr to be eaat. During 
the laat two nr there bnnn. the Sreman or tutor ct a ail to add fold ; all the openiaga 
an ahnt. and die gkat k flowed to aaa aw ie the requiaila ftniditp) aatqicratkaiealM 
tkMtaf tbe glaaa, or ftr/antiop tht t at mom f . 

The tranafor of the glaaa into the raiwttca, k called fodiap (tr{kfop')> Befonthkk 
door, the rarettn are cleared oat, that k the glaet nqpainlag on their hattom k re* 
nanr^ and the aihca of the firing. Tbej an lifted rid hot ost ti tbe fornace b; the 
method prearatip to be deaerib^ and pbwed on an iron plate, near a Cub filled 
with water. Tim workmen, bp neaoa of iron nadiifoa A fort Imig. fiattennd at oar rod 
and bamairTed to an edge, acoop out tbe finid glaaa capedUinaalp. and tbnw it into 
water t the rareetca an now returned to the Auiuea, and a fow nuualea aflerwanb tbn 
ladiag begioa. 

la ibk operatka, Udica of wrwoght inm an empioped, fitnikhad with loog handln, 
whieb an plunged into the pota thrnngb tbe upper opmlnn at kdiag boiaa, and 
Immedktalp tnnafor tfadr charge af gfaua into the bodieti. Each worhinaa dipt hk 
bilU onlp three tiniea, and enplica iu eonteaia into the enratte. Bp theac three 

imiaenioaa (whence the term Ir^br k deriecd), iba large iron apoon k heated lo nmeh 

that when plunged mtun tnb fuU of walrr, it ma h ee a noka like the roaring of a lios, 
which map be beard to a rerp gnat diitancr. 

Tim founding, refining, inoccrnanair being fln Uhed , tbep neat trp whether the gkan 
be nadp for ennting- k itb thk rirw, the end of n rod k dipped into the bockeb which 
k cmtled ibmmiattltt pUttt tbe portira Inken np bring nllined to nm ofi^ nnlurallp 
niauinef n pesr.ahnpr, foom tbn nppennnee ef whiefa tbep enn Judge if the couiftenee 
be proper, nod if nnp nir bnbhlre remnm. If all be right, the eiaattm sn takeauat of 
tbe fnnace. aod eunecied la the put of tbe fodfe where their caoMnlc an to be poored 
ewt. llik proceu reipiiran peculiar iaatrumenti and mnni jwletlnn a 

(Wfop — While the glau k refining, that k, raming to ia highest point of perfee- 
lion, prvpantica kmade for tbe most unpottaalproccm. the casting of the plate, whose 
soeccM crowns an the prelimiiuup kbenra and carm Tba oren orcacyuoke destinsd ) 

to receire sad anneal the plate, m mam heated b}- Us small fin or timn So such a pUeb 
that ill lok map baet ibr wusa Icmparstarr aa tbu <f the pktn, being oeuljr nd- 
bot at tbe mucnenl of tbeir being introduced. An uoaqoal degree nf beat w tbe 
nraasoe would came hnibaga uf tbe glam. Tbe eaitiiw ta^ k then rolled lowsrda 
llie ftnot dMir or Ihroti, bp means ef Icrers, sad its isrfoce k brought exiedp to ths 
IrTrinribesolsoftbeoTus. . 

The Ubia r.jlg. MS, k a mniiof branre, or now prefonblr esat-ans.shoot lOfoet 
loK S foct heoM, and foam S te 7 iaebes ihiek, supporlad I 7 n fosroe of coipcnlrp, 
irhleb rreU on ibrw cM-iran wheels. At tbe end of t^ Ubls opposite to ibsl neat to 
tiir front ff the ocen, k a eerp ftnog fiame of timber-work, eallcd tbe puppet or 
standard, upno which tbe farnoaw roller which spreads the glsss k Uid. bciun sad 
after the casting. Thk k S foot long bp 1 foot in diameter 1 it k thick ia the metal 
but holluw in the maim The same roller can serre onlp for twoplalcs at ooe casting, 
when nnutber k put ia Hs place, and Uw first k laid isule to coot t for oeberwisa tbs 
hot roller woaid, at a third canting, maks the plate espsod aneqaallp, aod eanne U So 
cra^ When the roHersire not uiictioo. tbep an Uid aside in strong wooden liwues, 
like ibese cmplnped bp miwpets. Ontbetwosidetof lbs table iaiheliac of Ui length, 
an two parallel ban af hennac, (, t, destined to snppert the roller during itsiMmaga 

from rod to rad I the thickness of theme bars determiam that of the plate. The tahU 

being thus arrmoged, a enne k bad recoona to for lifting lbs curette, and keepiag it 
■ospeaded. tiU it be emptied npoo tbe tabicL Thk raisiog and BBspctuHio an cfiix^ 
bp meaatof an iron gib, ftmushad with pallspa, bald horisnoiallp.and which tana with 

them. , „ . t . 

Tbe tongs. T, jSp. 905, arc made of four non bars, bent mto a sqnan ftbae in ihnr 
middlr* tof cnbriftciag tkt backsL Four iVDCCcdiim froai thft contfO iao 
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tnm* T, are unUcd at tKeir oUi«r and* totoariagwhieli fltiiatothelMok of thaemia. 
Thingi being thni anangtd. all tba wnriunen of the AmumIt j oo>opcrata ia Iba maaipa- 



l*lloa* sf tlw cauing. Twoofthrm A>(ch.aml place qnickl^ in front of oae of tlw lover 
openinga, tba ■anil en-retle-caiTiaga. vbkb bean a A>rbed bar of iroo. having two 
pnmgi oomnnoding to the two botea left 1« the fire-tlla door. Thii fcrii. moanled 
on the aalc of two cait.iraa vfaeela. extenda at ill other end ialo two braarhea ter* 
mimuni br handlei, bp vhieh the vorknin move the fbrk, lift out the tile Mopper. 
and mt it dovo againat the outer vail of the fttnuoa. 

Tbe Inatani tbeae men tvtiiv, Ivo othan pnah ftirvard into the opmiag the extrr- 
Mip of the tenga-carriagii, ao aa In aeiae tbe backet bv tba gvdle or rather to chuap 
it- At the nma thne, a third vorkman ia boap viih ao ireo pinch or Img ehiici, 
detaching the hoehet from ita aeot, to vhlch it oftea adbcraa bp aoow apUi gUaa i 
vhenerer it ia free, be viihdrmva it from the fbrnaeeL Tvo powerful hrxaehea of 
iron naitad bp a bolt, lika tvo aoiaaor Uadea, vhieh open, oome together, cad }uia bp 
a goadrant aaar the other end, form the taaga-eairiage, vhieh ii moanled opon two 
vhaela like a track. 

Tbe aoiae dcocriptHm willappip almoat vhollp to the iron*plate carriage, on which 
the bockat ia laid the ntonwnt it k taken ont ef the fttmace t ibe oolp diSeitmce in ita 
eonatraetifla la, that oo the bent iroo ban which form tha tul or lover atepa of thia 
carriage (ia place of the tnogt) ia permancntlp foatened an iron plate, oo vhieh ihe 
bockat ia pla^ and carried for the caatinK 

Whanevar the cmtle ii art npoo iu earrhigr, it mnit be rapldip vhecled to ita atatioo 
naar tha eraae. Tha tonga T above deicribod are nov applied to tbe girdle, and are 
then hooked upon tbe eraae bp the anapeatioa chaiai. In tkii poaitioo the hoehet In 
akimmed bp atrniu of a copper tool called a nbre, bccanae it hat anrlp the afaapa of 
that vrapno. Everp portion of the matter remnrad bp the ubtv ia Ihrovn into a 
copper ladle t/wede dr poaria), vhieh ii emptied from time to time into a ciatem of 
ovter. After heiog iktmawd, the backet ia lifted np, and bmahed verp clean oo ita 
ealea and bottom i then bp the double hnndlcf of the anapenaioa^tongi it ia aviing 
roood to the table, vbm it b aeiaed bp the vorkmea appotnled to tnm it over: the 
rotter having been pnvkn^p bid oo ha mler ban, near the rad of tba lahb which b 
in rontact with the a nnral i n g evan. The rvrettr-mra begin to pear cot iovnrda the 
right rxtromitp a of tha roller, and terminate when it baa arrived at the lel^atrrmitp 
n. While prrptriag to do to, and at tha iaaiant of eaadiig. tvo mra place vllhin Ihe 
niler*hor oa each aide, that ia, betveeo tha bar and tbe tmnid gtaai, tvo iron iaitm* 
menb called fotadi. ai m, la a, vhieh prevrat tha gbaa from apmeling hrpnod the 
raleri, whlUt another drava along the MbU tbe wiping bar e e, vrapp^ ia llaen. to 
mauve daat, or anp naall o(f}rela which aup IntcipoM betarcen tlm table and the 
ti<|aid gbia. 

Wheaerer the bmIiciI glaai b ponrvd oot, tvo men apreid it over the table, gnidiag 
the mlltf alovip and Meadilp alrag, bepood the limlu of the glaai. and then ran it 
aawlp uto the woodea ataadxrd prepaid for ila racaptioii, in pbee ^the tmilea r r. 

. The twrlte*. whibatili red-hot, b hang again apoo the crane, art OB ita pUle- 
ireo carriagv. ftvrd (Han Ha tooga. and rvplactu in the ftintace. to be fpeedilp cleared 
oot anav, and chargad with fraab Said from the poo. If, vhib the roUer gUdea along, 
who rauid bp with picktng toob pere ri va taara b the aiatter m ad¬ 
vance of the roUar, and can daatraoalp loatra them oat, ihep are aoilablp rrvardad, 
ncoording to tba apot^vhera tha blembh bp, whether in the oentre, wbera it would 
bar# proved mob drlrimaatal, or near the edgo. Theie lean proeeH omallp lhan 














GLASS. 


361 


00*11 im^oM of wmi-TitTiflcd mittor wlilaii flUl ftroo the Ttall of {mieF, snd 
team their demitj ocenpjr the hattam of the conAn. 

While the pUlc it Oill mi-bot end ductile, ahoot 1 iachet of Hi rod oppocH* to the 
earjwttiti door It turned au with a tool t thit portion it called the head the oemri 
a^ntt the ootaideof thit Mad, the dwrcl, in the ihape ofa nke wiihoot teeth, it tp* 
pUtd, with which the plate it leantimUj ptuiiid into the orn, while two other work* 
■ten p re t t npoo the apper part of the bead with a wooden pole, rifbt (eat loog, to 
pmerre the plate in iti bodaotuat piwitioa, and ptcreat iti beiag warped. Tha piata 
It now leA for a tew moattnli aaar the throat of tha raroaaMt, to gire it lolidit^ t 
aftrr which it ia poihed limber in bj meant ofa errjr long iron loot, wbota rxtrcaiUy 
la forked like the letter *, and hence bean that name i and ia thenl^ arranged in lha 
nioct toitable tpot far allowing other plalei to be introdoced. 

Huwerer nnmrroiii the manipnUtkiDt exeented from the tnaamt of w itbdrawing 
the eataMr from the Atrnaee, till the catt-plaia it pnihed into the intanling ovea, ihep 
are all performed in lent than fira mlnotrt. 

Wlien all lha platet of the lama eMtiitg hart been placed ia tha earpaaitr, it ia 
lealed np | that it to mjr, all itt ori6e«t an oloaed with iheett of iron, lorroaiided and 
made light with pUitic loaak With thit precantiun, the eooUnf poet on tiowip aad 
e<|uabij laeecrjr pan, far ooeooUiigeumiitcanhaTeiceettlotlHiratcnoraftheoeeo. 

Alin they an perfeetlr cooled, the idalrt an earrfliUpwithdnwn one after aaoiher, 
keeping them ail tha while ia a horitont a l potHion. till thep ate entindj out of the 
ewTf awiaa. At toon at each plate ia taken oat, ooe Mt of wtirtta e n lower quickly and 
ttei^ilj the edge whieb thep bold, while another act raiaa the oppotite edge, till tha 

t iaia tie placed nprq^ on two rathiou ttnflVd with tlraw, and eoeeied wnb canraik 
n thit eertkal pcwiuaa thej ptaa throub, beneath the lower edge of the pUto, ihne 
girthi or ttrapa, each faor hmg, ihuiaentd with Wither in their middle, and ending 
in wooden hondloi) ao that OM embrtect the middle of the plate, and the other two 
tlM endi. The wnAmen, tie fat nmabrr, now tciae the bandJea of the atrapt, lift np 
tht glatt cloicljr to their hodiei, and oonTej it with a regnlor flep to the waiehoote. 
Here tht bead of the pliu ia llrit eni off with a diamond n}aire, aad then the ehoia ia 
ottratirrlp examined, in rderence to iu deliKti and inpeWeetioot, to deteralao the 
trctioni which mn*t be nude of it, and the erentoal aiae of the pWoea. The ptringi 
and moU cottingi detached an act amde, in order to be groond and mixed with lha 
raw material! of aaolher glaea-pnt 

The omuimrat in whi& the ronghing-down end amoothiag of the plalea la per* 
fanoed, n ftirn’ithed with a ecoaidenbW number of itoiw lablci, troly bewn and placed 
oi^ tike hmiari taUei. in a boriaoatol potHion, oboot f feel aboee the gimmL 
They an rectangular, aad of diffennt tiaei p r opo r ti onal to the di nume t nw a of the 
plalet. which thep ooghl alwapt to exceed a little. Tbete tahica an enppaned either 
on MOM piUort or wwiden frumha, and an tomaiHird with a wooden hoard wboae 
upper edge itandt tomewhat belaw their lerd. and leam in the tpnn between it and 
tha itona all roond an intarral of a or 4 iacben, of which wethall p r ua rnifl r at* the ttin. 

A eaal plate, oalam fanned on a tahie quite new. hat tlwaptoM of Ha facet, the one 
next the mhlo, rougher than tbeother i and with ihia facing tht ronghing-dowa hegiaa. 
Wtib »hi« rfew, the nnontber faec ia cemented on the Mnoe table with Paria-plnuwr. 
lint often i a e t t n d of ooe plate, terml an eemented a W ip gt h le of etch other, iLite of 
the tame thicknem being eanftiJlr aelected. Thep tha take otM or man crude 
platen of about oneHbird or aae*nnirth the tarfaee of the plate fixed to the table, 
aad lia U on them with liquid gppnim to the large bate of a quadrangular truncated 
ppruttid of atone, of a weight proportioned to iti extent, or about a pound to the 
tquoiT inch. Thle ppnmlilal mmler. if mall daed, heuu at tuch of Ha onglea of the 
upper fitce a peg nr ball, which the grindert lap bold of in working it i bnt whan of 
greater dimentinn. ihm ia adapted to h boritootallp a wheel of alifht conimetion, 
9 or Iu feet ia diameter, wboae cireumferenec it mada of wood roocacd lo ai In be 
tetard wbb tbe hand. Tba apper plate it now rubbed orur the lower otMU, with 
moiatraed tend applied between. 

Thit opcTatkm ia howerer p er fo rmed bp marhinerp. The under piaie heiag fixed 
or Imbed^ in ttaeoo, on a aotid mhle. the a|^r om tikawiar imbeddad bp the loine 
ermeni ia a eaat'irao fiume. haa a motion of circ nmr nta tio n girtn to it, cloorip naam* 
btiag that conunnnieatcd tba human hand and arm, moiil eaud betag anp^ied 
betweea them. 'While an eaeentric meehanian imporli t^ denhle nauor^ morenent 
to tba upper plate round Ha own centre, and of that oentn mud a point m the lower 
plate, Ihia plate placed oe amorabte pia^ina chaagrt ui nominal bp a alow boeuontal 
auitiou, b^ in tbe direetion of ita leuittb and He breadth. Bp tnii inraiona eon* 
triTuee. whieb pcrvtdea the whole of the grmdmg and paUihing machinerp, a n- 
uorhable rrgnlaritp of friction and truth of anrface it pmoaced. When the platea an 
aulficientlp worked on ooe ihee, Ihep an nroned in tte fasmea, aad worked together 
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on Um mktr. Tba P&ri« ]>laitcr ia aoalJj culoond iwd, in onicr (o duiw u; dcftctt 
'In lb* kImb. 

The nanotlitn^ of Ibe pblci it eSvctid on thf tune pnnriplet ^ the ate nf muM 
ommrj wttb^ to tiiiiif iil de g r wt of Caenett, fiir the tnficf im ittfrt of tbt efie. 
ntioB tad the pniit^it ■roent it M&mvd br rnhbcn i>f kal-frlt t^ ■ thin putt 
of (oJeMhu- tod water. The « ol cu tW ,'eaUeil alau eroent, It'red oaide of inm pre* 
pared hjr the ifnitkia of coppcrit, with frindinic and elatriauon. 

The Ittt part, ar the polkhing prurau, b pmonncd bjr band. Tbit b ninafpd by 
fentaln, who tUle ooe over another, wnile a little noialeMd fUf nf hu daeljr 
Wrifturf b thrown between. 

Large uirn>r>plat« an now the bdbpenaUc onttmtnti of even large and tamp- 
lanot apanmeat t the; dillaie laacn and paiet; roood them, by reflecting the nn (4 
light ia a ihnnttnd Hr** and by naitiplyiBg tadtflnnely tht iataget of cmjreti plaecd 
between oppotite parallel plaaai. For tM proocat of liletriag, tee M i aaoaa 

Aadceniie glam, — M. IVligot atatea that tba hard ghat of llohcmia b roayweed of 
100 parti of tOioi, II parb of qaieUinie, tad only >S partt tf earbonat* of potieh. 
TheM proportioot gWa a glatt qnite uamanaeeaMt ia oHinary furnacet t bat the ad¬ 
dition M a compnntiealy until qnaatity of Iwracie acid b capable of dtteradaing 
fbiina, and the teanti b a ghat haeiag all tba nqnbite UmpUlty at a higb tempetatare, 
aad pniiiaaiag at tba mmm tlau a graat brilliaory and bardneaa 

Tba glaaa it, within eertaia limita, perlrcily ahttie, aad eery ttmamai i 

when well made, it in aolihianiljr barl to etrlhe 8n with Meal, and b teratefard with 
dilBcnliy. The lead glaatea, on tba ether hand, hare bat Uule hardneM, and leta hi 
nroaortioo aa they eootaia man oxUa of land i bnldet which lhay rapidly Iota theb 
btiUhacy by ate. 

Tba aUica whirfa b amployed hi ■ohem'ta la the manahclara of glut, k obtaiaed by 
calcining rryataUine qnant, and aftmrardt puonding it while dry, tflian tba qaarti 
hat bara halted to a cberry.red. It b withdrawn from the Are, and tUroen imma- 
dialely late enld water. 

du Almnat all the B o be nii aa glata b a MHath glaaa, t m a n ti toda aad ha lalti giet tn 
ipatt a MaaiUa yallowbk UdL Tha limeatooa which b nted b aa white aa Carrara 
marbia. Tha ehy amployad Air tha eruiblct b eery white, and ronabb of tilira, 4}^; 
alumina, 40^^. i aad watar, I Ifl 

Tha manaftirtun of gltte in BobemU U of eery high ant»tntty, and tha tame peea- 
liaritiet hare alwara hoonged to the true Bohnuita maaolbeture. 

la our atodera umet tha Oohembn glam hat bean more raprcbllj relrbratail Ibr 
the hmntiful Tarietirt of coloora which are proJneed. Sat Olao. caiiocaKQ. 

IVartiaa piMi.— I'rum aa early date the city of Vmiea hat bran etlrbrated fur 
ilt gitu ) tha irtinAitx/ glam, the enrUt glam, aad the glut paper weiglita, nr miVt- 
Jiot, are all doa to tha Vanetiani. 

The auinttflicturr of ptn* taodt at Morano, near Vraloe, hna been carried on Air an 
todcAalle period, aad Africa and Aab hare bean tuppUed tnm their glatt-boaarf. The 
proccM b mom ingenioaajy limpb. Tubaa of giaaa of cecry colour, are drawn out to 
gram kagibt in agallery a4|aia^ the ghu-lu^ pola, b the aaiae way u the more 
iBodrratr Iragtht ^ ihanannurtvr and faanaaater tata are draarn in oar riaaa-bovaet. 
Thrie taboi ora ebupprd into eery ataall piecca of nearly uniform Icogth on the op- 
right edqa of a flaad thbcL Thm eirrocataiy rylladcrt being (ben pat in a heap 
iuo a auatan af Ana mad aad wand aoheo, an atirnd about with an inm apunb tiU 
their eaTitbi get Ailed. Thb enrioaa miatan b bow tnuoAnred to aa iron pan aoa- 
peaded orar a modanta Ara^ nod ooatbnally alirred abnot aa bobie, whereby the 
cyUiidrical hita amnmr a una^ nmndad farm; lo that whan l e m oead from the Are 
andtA f ia r iii l out la the hora. they eooatitate baadi, which arc parhed in caoka. and ex¬ 
ported ia pndifioai qaai^ea to olmott rrrry eoanlnr. See Oama, aanru'itl. 

The taonuAumire ofraticalated gbaa for which Vealce waa equally crirlirated, wia 
laag loiti it waa at length reriTed by Pohl, and the crackle gUm waa in like manner 
rcprodoced by Mr, Apitey Pelbttin Ithl. 

Tha ictienbied ghm b ptodnead by a kind of network eonilaciiig of ■mall 
habblaa of ab intloaed within the maaa, aad ranged in rrgalar aerba ernaalog and 
ialcrlaeiag each other. To prodnea thb arnainmal aptwaraace, baOow gtaai conei 
nr eoakal labea ala kept p re p ared, containaig already tab network arrangement of 
ab hakbba. Thoac tabm ara made by arnuiging a amaber of anall gUn rodi roaad 
a ccatra, to oa to form a gyUnder, aad Aaiag thira in thb poaidon ij milted gbm. 
The etiindcr b tbca bentiri antil the ain^ riib ttick mgether, when they are invn 
eat ow tha,pipa to a long eooa, aad apiraily twiiied m tha nroa time, the one half to 
the right a^ the othir lo tba left, whoa one of Ibcta holluw cooea b iaarried into 
tha odber, and the two an heated aatil they Aue together | wherercr tha little mb 
erem each othar a hnhble of ab will br inctoard, aad ihia ocenning la a rrry irgnlar 


CLASS, COLOUBED. 


S63 


Binawr, Ui* retknlurf ipiminnc* if prodnccd. Tlie VraMkoi wrr» ako eele* 
liniHl br thvir " ftU^pw." Tbii *Uj« ha* aflatf ynn be«» rruujwluerf ra Fnmw 
and ia tliia ctmntry. The praceaa of nuuiaftalure bu bsan ihaa dneribcd by Mr. 
Apaley PalUtt. la hii (krtoJiVwi n/ Glam AfoMifoctm t — 

“Urfijra omanwala rnaeU rao be f ro a l l caBe*. ylih arhite or 

f arioofly eolourcil numolt muil be dravn. ‘ Tbr»e ar« ftn* • whitlrd' off to ih# 
rriialred IragtlMS and then pot into a cyliiidncal onmid with aaiuhla internal 
reanara, aod both caae and mmOd are ibna nboiitud to a moderate heat. The ae- 

|»otlonoflhec«aooroftheeanrfdej>«i<litipootheta»teoftbemannfh«Brrr: two to 

foor whlto eaamrl eanc* are chiefly nfcd. ahcmately. with about half the DUDhar of 

cnhHued. The Wooer then prrparrt a lolid ball of tranaparent flint glaaa, which ban* 
detioaited In oontaet with lb# earioaa eanea, at a welding hrat. uecaaana them to 
adltotm Thu aoUd ball la then taken from the mould, k reheated, and ‘lawrrtrad • 
till the adhering ptojectlnn omaincntal eanea are robbed Into one oniihm ma«e t 
the ball ia next ooeered with a gathering at white glam, wlUeh mnat tbrn be dmwn 
to any ue nwl length that may be rtonired. Kbniild a ejiiral cane be preferred, Um 
• pucrllaa' bold* the apex In a fixed poaitian, while the ornamental mam. atiU adber ^ 
to the gluM maker'a Iron, la revoked during the proceaa. till the req^to twiat 
la given. Where vaaea am funned of altematrly eidonrrd aiW eiunirlled fiUgreo 
eann, the above proeem ia repeated, and the ntnal mode of Mowing k followed. 

Tie rmelfoa Ml k a eolJeotion of waate Mecca of fliigrea glam cooglomn^ 
togntber without regular dcalgn i ibia k pached Into a pochat of traniparvot gbua, 
which k adbcaivelv ooUapacd apon the Interior mam by aocking np. producing out- 
ward p r imnni of the atmoaphera. . , , 

JUiaifiurt, or alar worh of the Veoftiana, k ahpilar to the liet, only, the loamgta of 
glM are more regularly placed. - 

The Titm di Tnm> of the Venelialu k aimiUr to the filigree la many irtpe^ibol 
hy cloaing in ontet on the Inner euM, each containing filigree eanea, a luibble of air k 
iaaloaed between oacb cmeiing of the eanea. 

Tba oelcbraled ftoateU gMM of the Venetkat waa nintrnduced bjr Mr. Apaley 
r«Uau ia tSfil. who thaa draoribea the prncem of manoflwfurei —*• Froated gl^ 
lika Viinki Tiimt, b one of the fcw ipreimena of Vatatian worit not tiwviowidy 
made hy the Egvptiaoi and Iba Romanai and not tinea esemted hy the UohendM 
or Kmwh glam maker*. The proccaa of making it, nntil recently pra*ua« at w 
Faluon Glam Work*, da* cotulderrd a loat art. Framed glam haa Irregularly varM 
ntaihte-kke pctjccting d iil o c a t i o o t in it* intervening flmure*. Snddenly olnaginghm 
glam into eoU water, prodoeet cryitallln* coovei fractnre*, wttk a ' 

Ukt l»erby»lure tpar i hot the ooacave intervening fipirea are cnoard, fiiW hy rttuiiifr 
and tken reheating ai the fbmace, and limnltaaeaMy expanding the reheat^ * *** *” 
giatt bv Mowi^ 1 Ihui iepataling the cryttak fttan aaeh other, and leav^ ofwn 
fignrvs'between, wbieb k done preparatory to fiirming vaeea or Qmai nenli. Atinoagn 
ttoeted glam appear* covered with ftactatoa, it k penhetly tijujtou*. 

GLASS. (.’OLorRED. Moat of the metallic oxide* impart a eolw to Mam, and 
anma non-mciaUle, and even aomc mbetaneea derived from the organk htagdra have 
the power of impaniag permanmt eotoan to the vitieoua combtiiatloa* of filat ^ 
nouudt. There k much ia thk mbjeet which etUi reqaire* ciaminatkti » 
l^mapa, at the meeting of the Brkitb Amneiation at Blrminghan^ brougbi mr- 
waid iome very eatraownnry Ihct* in cotmeetina with tbeooloanog pcrweri of 
different bodic*. Of hk ooromnoicatlon the following k an alntract. 

In the fint placo It waa thown, that all the coloori of tha priematic fpectrum migM 
ha given to glam by the ate of the oxide of iron in varying |irnportloaa, aw bv IM 
agency of dSfereni degrrei of beat t the cooclniiua of the author being, t han a ll tM 
cMoart are produced in their natural dkpniilinn in proportion a* yon in^waae the 
trmperatnre. Similar phenomena were obmrrcd with the oxide of manganeii^ 
Manganeae k employed to give a pink or purple lint to glam, and abo to nentiilhe 
the alight green pven by iron and carbon to glam to ita irun u f t c tare. If the gtM 
colonred by maagantac rtmoina too long to the meltiag>-po« *r the aanmliiig-kUn, 
the /Huydr tint tnma firm to a light firwwnufi rwd, then to jwk"*, ™l tHef naiM^to 

emw. White gtat*. in which a *roall proportion of manganete haa he« Baud, kUMto 

to becotna light yellow by expotorv to lomlnou power. Thk imide k mto.ta cmain 
wiuduw glo^ dupoaed to inm |nnk or purple tnulcr tha acti^ of the taa i **} *• 
M. Bonlempt haa found that timilar obaagra taka place in the 
hat determtord, by experitnenta mode by him on pdtygnool lenac* tor M. Freto^ 
lliat light k the igral pradneing the change mentioned i and the aulbw rapnrmr* a 
doubt wbetber any change to the o xid at io n of lUe aurtal will cxpUiii the photognue 
effect A ierie* of chToisatie chongra of a timilar chnracler were chee^rd with 0» 
nxidca of copper, the evlour* hetog to like m t n nt r regulated by the beat to wtota 
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l^glMIwunpoHd. ItwaiftmaililutiUinrr, aUlKMiirhwiUtlMiiilauHT.exIiibfcnl 

Um nma ptMomuvai and gold. illliaiigliaMuUf etaplorcd fiv ibc MirptM ofiaMrtiac 
*ari»t«. at frd. *M ftiuod by Tityiat d<-(n«i of hcwiiig M • hU Uoipoilui^ 
^ rt—tOK UIB". to giTt ■ grat miiay data, viryiag frua bio* m piob, 

ep^nc y*Uo», aad grwo. Chatcoid la neem la a auatnr* of tdica-alkalina 
Pfto PT** * yeUo* eoloor, which la aid aa bright aa tba yrllow freon ailvar: and 
^ ycUow oaiw may b* laracd to a dark rod by a accood 0r«. Tb* aathor it 
diopaacd to lofcr ibaaa ehnaaolie ehaag*! to aooM modiBcatiaoi ef ibe 
partieln ratbar than to any cbatoical ebangro in Um maicriab ataployad. 

.•J!5 L* “ »h* pnacot «aaay to raur Into the miaale detaila of thia boow 

fafal btmmhcfglaaa muaihctaio. In the tbUowiag ataleaMnl the ntateriala ordinarily 
emptoyed to eoloar gltta aloae are aamol. ’ 

^tKLiam. Ciamml ot boo* ia amd fiw pnxtacing the coatmooer varictiea of yellow 

T'' ^ *'*“'* ** roaatlag talphlde of aatiiBooy aatU 

Tit arnimcmimu ^ ywttwk. 2 preparation aimltar to Jornca'a powder, ia atotad to 
aiMwer the aame pnrpoae. Bobemiaa glaae ia coloarad yellow wi^ glatt of aatiiaooy, 
■UBtniB, and oiide of bxaL * ^ 

Si/wr impyia a emj beaotUbl yeiliM enkasr to giaaa t hot it t*i]Bitea aaow eaaiioa 
in ita mode of apprwatioa. It ia bdiefed, dial Um prearooe of alomiaa ia naccMrr 
to the prodoetm tA coloiir. thioa a fine yellow eanoot be ptodocad aalraa alamiu 
iMf pnoicQi. A mixtiiK of povdvrvd ciaj imU ckkitid^ of filver it Mvtiwil 
apiW apon the rarface the gtaaa) the giaaa U then nhaated and UM^Wpene- 
tratca to a eertidB detyh mto Um gtaoa, bediwe Um taller aoftana The eanting ia l^ 
^ and 1 ^ du yellow cidanr oppeara. If ibe tilrre yellow alma la held 
ow the llw ef barnmg wo«^ a pecnliar opnicaoenee la prodaecd npoa the anrlbce 
lewbably bytbeoxidathHiqftbefjTer. awmer, 

f/raoiaa prodaeea the beaatUU canary yellow, which la (bund in maaT atlieko of 
m, onmnumtal hmi Thla gU. poaae^ Um eery p«-ntiar 
l^ e ohy wtoi **<*” ot. although petfecUy and portly yellaw wben*^lo^od 

ThiahBa heenBl^baledlo^preaeneaofimiiinihecoiBincrrialoaideof 
tAmnwoM ha brooghl ool. It dependa opoo a eery rrmarhabU pbj aical aeeallarily 

belonguig to armniiua and aome othrr bodiea See KLCoaaacancn. ^ ^ 

iwi oolour ia produced ta giam by aaidb afiraa. add«l 
iht atale of pure p^ide. MnHerfoondaiicMntredglaaaio^taintUwic 

lei^ alhaUaa. Ume. magnaata. a^onuo^ pmtoaide of ircai, and anboxide of ooppar. 

The naa of thia metal far 

^ pnrp^ dalm from rety high aaliqaity. and all Uiroogh Um middla area it waa 

ft g oar a dmiratioo. aneaent ffaaunaoaa waa a ooppar red giaaa. Snboxide 
ofeopper ia oaad. either in Um Mate of eammrrcial copper icile. or iiiopiwporcd by ‘ 

Wng eopp«t»tong.tomW It daring tb. ftSoo 5^ ^VKk tbS 

ThiritySd^bT'^.r’^ q-a-U^^ygeto gr«n and STreJk Um*^ 
y*** »>«« 6» malted tabetanoe. Qlarn 

hMtfitiath«ihenteda.eoand 
M y Um red eofettr* If. Rote tappotei Uut a cokmrWa MsirtS or tcid 

ofeopper k farmed at a high lemperainre.and Umt UieMb^ 
qiient aol^mg of tht gtaoa at a lower te mp e fa lnni eaoaaa Um deeamnautiim of thia 
eompou^ ami a aepjrmioa of. ponkm of STtob-oSST wl iS^'ISTno .^h 
chemiiuU Chang, take. phea. «ul tfcatthe altonunm i. due mendy tor.W in 

TT“»«»-«id*«rf*opperpiLr.,«lM^ 

o^nng power. Mpal indeed that glam coloored with erm atefyaiMll onantitT 

. *1.“**^^ «*V*- **** « Tcry thin dim of n ertr the colunrlem wnAca. 

i» »«anW. wiUi alphid. of copper ha. 

^ M Maon^ to cinmmattBcra he made m impart a ruby, carmine, or oWt 

»«* »»P»«rrt 1 ta Dr. F« dm ah^^ 
»>«•»« of Un. aa in Um aaU amamd. b capable 

Of proottcla^raAf aim| cAnBiM ooloarfd ^tiMa 

ooldj hot when rehantad. Um glam ^aickly laanmea a light rrdetilaur. which rapidly 
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■nrr«b ftom Ih* point frm the whoUi gU«i. ««4 laciM^ in IntwUy natU U 

Wninn nenriy a bUeh red. Thil eoloored, gliun can iw a«wn nrcdct^ /**V'’*^ 
b» fujton and alow «oolhi(t >*» colour ia again produced hf a repetltK* M the bcatk^ 
proceaa. If, howaaar, it ia •nddenly cooled it cannot aiprin be made trf reaw ua 
rebr eoloor. Tbia b alao an eaaoiplc eonfinaatory in the higbeaa degree of the 
Tiei. that no chemical change taken jlace j b« that aU the ,*,Mmciia •"»“ 
altarmtioiia in molcenUr Mructun. The pcactice of/oaiag eoloariw wM to 
nibT alaaa from mild ia commonly adopKd. The beaotiful eaamplei of the Ho^ 
mian riam nuuuShctiue, In which we baee a mlatnre of nchj ruby and the pur^ 
rryaud^ are predaeml in thin way. A glolm of hot eoIwUaa ^ 
pot. and a cake of ruby glaaa prepared with a eompoaitioo called •cAwefcra. la w aj^ 
^ bniogfat into contact with the melted abiba i tbia ni^ dtlf^ 

ilaetf o»er the aurfrer. and the reoiUred artieW ia blown or moulded with a eoaung 
of elaaa, colonrkd ruby by gold, of any required thickneafc 

Srkaukrc ia prepared wi& 600 poru of ailica, 800 of mintuin. 100 of mtiw, and to 
aamo quantity of potaab. A »«ry amall portion at a wdation of gtW in o^aa reyei m 
Intimately miaed with 500 parts nfachmcbic, 43 pana of prianaa^ bqr» 1 or 4 of 
oaide of On, and a aimilar qnaatity of oaide of anumoCy. Th« nUatnre la hi«ad for 
iwrlva boon in an open crncihie placad in a dat frtrnaee, and then coolre alowly m an 
annealiDg oren. A ffcdeauoa raff, capeclally ao caUad, b prrpand by wetting »i>- 
getber fnlminating noid rubbed in with oil of jgrpenline, qoani pow^r^ aM fritted 
minium, aulphidc of antimony, peroxido of ■nangaii.ee. and putoh. Khmo haagiea 
an analysb of a Venetian ruby wlaaa, in which of a gram of gold b combined with 
aboot 160 of to ordinary ingredirnta of glaaa. with aomo tm ^ iron. 

Ifaeonacee b aametioica employed to glre a Bao amethymnn oolonr to giant 
earob bowerer reqaired to prerent to iwiaetiun of to peroxide of manganeao la the 


Gaagn. Green colon™ may be obtained by a eariety of meuUb oxides Pratonfn 

qf inm imparta a dull grern i an eatcrald green eolonr b girew by ucafc e/ 
fotber copper acalce or rerdigria dried and powdend arc ^ploye^ tha eolonr bemjr 
much llw with a lead glaaa, ton with one eoidainuig no lead. Trmulncent or defl 
odMe b eoueerted into a deep bine or tanpaoiae eolour ^ oxido of <npp« 

i^agrecn. An emerald greenbaboprodneed by toerida q^cfcwieia. Twokiii* 

of lluhmiiijo grew gbua. known rcapeetirely aa tha ancient ^ modern emerald 
grceni. are prepared from mixtures of to oxidM of niekelaiid of a wimn. 

Blue. flMr^y fine blue U produced by cobuli. The munutoture rf •mall or 
aw/ie » ao imporunt that it will be ireatad of in a leparau article. ISee BaxLT and 

Bauwg. Peroxido of maagaooee with salFte yielda a fine garnet-like browm __ 

PiaxorFLEanCouiOB. Oxide of iron and alumina, obtained by beating a aaiature 
of olun ofid itTMQ viiHoL 

P<ra»idr of Iroa with ehlorWe of iflTtfe .. a.. 

Jaarna. A Hohemianglaea, generally hlaek, but of fine laatre. preparad by adding 

tbrge aealea, charcoal, and bone aabee to to ordinary mnurisla for glam. 

Amongat to diflVreal emietiea of glam artificial gema may be rnnmeralcd. For a 
de atri ption of their m a nnftc tura, aoo Gana. Aai'inctaL. 

GLASS, im fifiral auuHHum aaJ ehamKot muHtatim. — So far aa My W In- 
frrred, from to anaJyaia of ordinary Magmcrcial aaropira of window-glaaa, thb aabatam 
baa not only a yery yariable eompoaiito, hot, woraa than thb, It b out of all kceptog 
with anything Uhe definlu proportion. That U ahoold be IhU of atriw, and. therefore, 
refract the tayt of light BneqaiiUy, as it doci, so aa to produce to hidwoo ap- 
nrarnocca ofdbwrtioo, b a mere natural conaeqaenoe of ila mechanical compositam, 
which migbt, and must one day be corrected i bat tot whto nstiooa abmUd bare 
come to Tiew this defect aa an nnaroldable peculiarity, b pteeiaelj onu of tl^ ^ 
prbiag (heu which demnnatrale to infiuenee of h^ orer to powers of to mmrt, 
mid ig«w how easily human reaaon can retooeib itielf to to moat gram l a roiwia t- 

eaeira. If wiodow-glam had one uniferm atomic eonpoabiuo, to tanden^ to torm 

these atrim would nowhere exbt in exoeaa i ami, Ihetrfcre, Ihetr prodnotiaa woald 
dimiitbh aa to akUl of to yrorkmen Incng^ t hot, with to pnaeib reruMe com* 
noond. the glaaa atretchee nnequUy in diSerent porU, by an equal appiiaatwa of 
toree. and, in apite of harnan ^U, preaenta a reanlt alternately thick or thin, aa ae- 
cidcnl detenamea. That ibeae attttn hare mit to mme eompoaitwn aa to pnrta anr- 
ftrandiag them u eery obvinoa, from to rircuiaataoee that, if mrialed glam be cat to 
an uniform thiehneet, and polbbed on both ttdet, to optical defircti remyimbat attls. 
rhanged, and occatltaaliy they are found to be larrnuard. Again it is knerwn, 
the more complex to eompoeilion of any glaaa may ha, to gmtrr to Iiabrlitt to thb 
striated ttnetare, —of which flint glam oflers an appomte iUastntwo i for hers, ia 
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■4dit>aiita0war4iiiBt7eam)ioiinit«ar;bu,llictUl(!ateoria4kitmrt«dd«d. Haw 

Ui« ipMUo rr»»U» of liUeatr of Icml i* tctt hi{tli eomimd »itJi that of aiUeato at 
•od*, or Ume i hence, lulcii rmplajed hi the »*•« nuntiij to fnm a 

chmiaal i^bitiaitoa vitfa tlw other lOicatci. a mere nwehaaieal mlatvre la produced 
of eery dlflirml dcnailia thnMgbool i and the product, min tho astkm of ti«iit,dJa> 
PenuBeoiljr, that pMnliar AigUtTe ippearaoce teen when arnip and water, or 
drahol and water, are miaed together j that ia to aae, a teriet of enrecd liaet art 
fonacd by Ibe oaeqnal nfraetiea at the two flaldi. which entitely dinppear, to ton* 
aaptr^ adnuxtniw tea takra plaew, hat which rrmaia io t^ caan of (linl'SlaaiLia 
i fBpoaaihiluy of effcctiiif the neetaaan oaloo between ita eariona iinttik 
AUtoufh, bowerer, thla eanaot ha done meebaaletlfy, yet. in a chemical way, natiim 
."3^ operationa with enae and aaemog fldelilT, The French ehemut. 
&tthurr. tod^ ago prored that many nontnU mlla eomhitM together by ibaion in 
atoouc proport tone, and thrm new and drftnita ctimpunmla Thna, carbonate of potaah 
and earbooate of loda when mixed, atom for atom, iiaite and prnlnoe a camunnod 
jroee eaay ^ ftiuon tW the nmal ftnibie of the twoi — thnUariy. eiiber of three ear- 
bouica ^1 act with carhonme of barru or atmotia, and ‘again, flaar-apar and 
ttuphale of lime, two remarkaSy inlhtilde aahataiient, when mixed, melt readily, at 
a low red hMt iaia a flaid ai mohUe aod trgapparent aa water. It it oarleaa to mul- 
n|ily cxamplrc of thia hiad, for thonaandi rim| and the «llr«niie aad earthy alltraliai 
ftwm no noeption to thla almcm nniet;^ role. A mixtiuw of lilicate of potaah and 
adicata of aoda will, if In atomio ratiod Ane mnob more readily ibao ehher of them 

al^ Botnow, let naimajrina an attempt to fueetheae two bodieatueether, in any 

O^proportioo than that m which they an natttnlly diipoaed to combioa i—wr 
that the •illeata of aoda la ia execaat then the aUicnie of pouah would nnile with 
exactly ti^lau of aiBeale of aoda to prodace the extremely foaiUo eomperand 

‘*‘1? ‘i* of wxJfc ndiW in exoeaa, 5^14 ' 

them a hind of amworfc Ihronghaat the nuaaL It may b. laid, that a higher beat 
Ofeercoaia thia diBenlty.by lbiir<N||faly liqoerying the ailictte of aoda i and thia 
now aaed with that e&wi birt, uSpendenl of the (het that the 
mi^ alliMe of potaah and aoda would iloo uideiwo a CDireapoodimdioncthelioo, 
th^re. thTonr the aeparmion of the aaicate of aoda i yet, aa chWM unitmfa; 
impn^Ua, from the eery coodluona of iba experiment, eren the meet periVel me- 
^nical mUti^ l^nleat ndexntagea of llnidity. would neeer^wratc a 

homngencaaa bode. The tt^ might, indeed, be dlminUhed In aixe ( bat ^ wonid 
Imply a oormponding meraaaa ia lhatr nambcri and, if carried eery &r.eomplrto 
opacity woold reanlt ftwm aoch an endeaeonr to anbeert the lawa aainrr. The 
wothmen to noedy thia defect la tberrfbre Innhed to the eanal^T of 
tno^hig Ita ^ aalient featona, be eta neither rrmoee nor deatroy k V^t 

into a form^Ma when adieatea are fWd togetCrT^Ting cooiiderabln 

diffmacea of ^lOc weight Thna, in the enae offlint-gliaa betbro airnded Iol then 
are gcnmlly three, aod aomeriraea fire, of iheaa aHlemTlWd together, int^ pro- 
nbly, on e of the moat ut^tmiaiic eomponnda that eonldbe eonceir^, rafraetiag and 
omporaing the rny of light in AOy dtreciinoa, and demonctratlng the nnfrieodly 

P'*®** ^ ■pplinatiooa at 

^ wa ntv OM aorpaaaed. nor indeed eonnUrd, by 

- Jk 7^ '• »«»;horoagfaly baa thia heantiAU anhaunea benome UMriaied 

**•“ fliM gk«, ha« been adopted iato 

wr erai eootin ental i>f gogn- Kerertheleaa. it cannot ha donbted that a wMV field of 

“UJ Awndation la needed by 
the lamttge of . name, or the fhrea nf capiud. 

^ "*^r"**. "* “*»** ▼*»«• tome cara, mXintiti. 
dttced tol^crn^. heated by a powarfhi fiirnace. Tbeae ingredknta an wad ot 
allica, carbooM of a^ and earbooata of Ihna, with perhapa a little gntoad frlcnor in 

off, wfailai t^ r^Dinf aUlea and earbonaie of lime become imbedded in the 
ritnfy^a^ ^ ^ bi^ memtet, a men perfect Ihaioa takes plaeoi and then 
tW ee^Bk told at the ea^ate of liam mnlira Ita way tbiongh the fbMd matrriala 
t^gled toi^r during the ellerveacmiee, which k 
n-*^i.'j to nfter teparatlon enaor. from the 

pro^of the whole enable or -pot - of gima wUl h,„ , 

^ thia depanda altogetbar npon the teiatin proportioo 
towarda each other, for aa exeem of either ana or other oftbe hoM 

“«• “twdBto • pkxaa of atriai. 
«aw the |uate-flM of 8t Oobaia it almott t>3UcU)r ao aiomus conpoutHL aa4 coofiita 
of OM atom of tbt tnnUcatt of loda and one atom of Uia tnklieatv of tim*, with a 
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nun pftB«nUit of mlmniiuL Th« nun to thmfctr eonptote » nU »hen H to f*- 
BHunb^ thu tha eatobratad Frrneb cbamut. OaT-Luaaac. aaa Tvfolarly iwployad 
m aa adruar U» thli eonpany, and that bu an. M. Jol*» I;""*®* 
iKnntmcM n tbia day, it to DM irary turpriaiDg ituU por manofeetunaa are Irfrairil m 

Sta^^toofidala-^aii. Sciann mnt caar taka tJ» load of pt^odica and ono^ ^ 
Tharajuainatinof En*Uahplata-glaiafally f»rrohorataa Ihayeoriai reatdt daducad 

fhxn tba aclin of Ugbt Thare to w aTf*^ 

priaeipal cooiulaaot to triaiikan of aoda. but aanabla suurtittoa of ^ Vaaua^ 
tiU rrm n fwg~»‘*. ia h. Potaah to lanatunra pnoant, and owda of Iroow 
laairialilT toi bat to DM one tiagle latoanca. oot of 17 aaraplM aaamiDad nhb great 
earB,«aiu ao naeb aa a nrmtoa of tba doetrioa of oonbining projwruona ba gaUared 
fion Ibe raaalt of tba aaalyata. SimilaHy fhiilirea waa a reiaareb u^atadapon flmt- 
Kina, bub Brittoh aod fiireign. Of as aampbit analyaed, no tatMlbetMly aTtdanco 
could be eddo^ lo fbeoar ibc ophuon ih$i •cicnM » bcJpmjtc lo indsfttrjTp 

or »t alt cowemed in tbii brmocb oi ounofartara. Tkerc ar«a howrrcf, »cmuji 
poista of raai mter«t aMoeiatrd wilh lh« fvraciieal working oot of thit maUer. PotMU 
to kaowa lo lire a roon brilliant and hanlar (ton than wda. ^ alimina tranu u 
land to tha umo direetton. Tha Dobaatian glaaa, lo c<^hTalrt thnmrtoot Eot^, to 
a Kbu» of tbia dcaenpcion, and oontaini adicata of almina, aitioala of luDa, and BucaM 
of polaab, bat not in cbaaieal pruportiMB. TTito gtoat to tbarefora Briatcd, bat it 
nmna to ponnit of n nufo parfret dvcoraiion by motaUie niiiU a than ^ ba ^ 
vrlopad a Ktoaa of Uot# and aoda. Tbia aei^ probably dapnda npn tha numina 

rantalnad la H. From aoaw aingtilar oaeralghl, tha nae of oarbooata of baayu bainot 

ym fimnd Ita way into tha eompoaition of glaaa. tboagfa wa can aear^y cowaire a 
tnfiK bopafbl matariaL Tbia aabataoea may he had in larga quauUty m t^ Ifonb of 
EngUad, of great purity, and at a merely nominal coat aa cinparrt witt ita Taint 
for inch a parpote n gfam-mabing. That it vuold fine readily wllb a duo amoont 
of imiU, and giae “ a boU’ aa wall aa chalk, there can bt no dnbt i whibt iti g^ 
danaity will certainly improre the refractire poarr of tbe rcaulting product, and tbua 
rital the brUlianey of lead or flint-glam. ulihout Imparting that aoftneae and ^hility 
to reccire aenUebee which are to objactiouibto ia the latter aariety. One dineully 
may perbapo waide In the aranl of iaforuiatiun eoocatnlng tbe quantity toba em- 
ptoyrd. But tbii to anally i4)iMtcd | for it baa bean demoeutraUd tfanl. dunog aitn- 
SMtion, tba aiiioia acid naitaa to boaaa in tbe proportion of thrra atoma to cae i 
oaoeeuneuily three atoma, or 138 parti, will alwayi require one atom of each hue. 
Tbrrafore. ihU weight of good dry nnd may bo eet agalnat 54 of dry cprbMto of 
•oda. 70 of cirboiuue of potaab. So of pure marble or chalk, 98 rf rarbonila of baryta, 
and llli of uaide of lead or Utborge. Suppnae, then, that tha object to to employ 
of baryta fur the Beat lime, bore • atoma or »7fi parla of eand, I atom or &4 
parti of dry rarbonata of bmU. and I atom or 99 parte af earbonale of baryta, may bo 
mixed and fi«ed together with caary oauapect of obtaining a good reauU i or 9 atama 
orHlica.1 ofcwhonala ofpoueh, I of earbonoMof aoda, and I of earbaautoafbaryla, 
miebt ba tried without fcar of flOliifu. Again, in tbe caaa of flml-gtoaa. 1 la of 
liUwrgv, SfA ofwMia, And f76 oi nuuU would probubtjr raocced* or is ■ddttiooul tlooi 
of tnniieau of potaeb might bt naad. For many yaaia paat, II. Dumai, now, prrbape, 
tha Brat ebamlet in France, hae been hi tbe baUl of deeBootorating to hit pupito that 
gUei of all kiodi, when properly made, moH nr e taearily be aa atonle aampoondt 
and yet we armrealy eapaci to find a thigW Briiiih gUmakar who will admit ibat 
hie art to •ueecptible of each deciiiaa and baiuuful limplificotion. 

To Miiat oe for aa we can in tbe attainmeat of tbto end, wa ehall (ironed to dcaeriba 
a eirapla maani for Ibc aaalyeto of gtoa^ which will anoblo any pertoo, poeaetaad vt 
earn aery trifling cbamical ibilt, to datermina the eaenpaaitioa of any giacn Bunpto of 
gUet in a qpmpuatirely abort time. From the aamn of tba malarial, it beenmre nr- 
eaeanry to diatilc Ibe analyeii into two dietinct portion! i one of wbieb baa for ita 
object tbe catimation of Ha alkolliu ingtedienta, the otber that of tba earthy, motallir, 
and ailloenaa mattare. Baaing bented a auffictont quantity of tbe mmpto m quritiaa 
•0 dull redncia. it mnn bn Biddeoly tbrown, wkitot aliU into a baiia emkaimag 
Ofdd water. In tbto way it bcoomre cracked and flawed ia all diractioeB. ao aa to 
foaour ita rednctbia Into powder. When dry h •ntuai, Ibeiwftjre, be enrafolly f^ound 
(a an igilr or itaal oMWiar, ualit it hai tbe ippcanacc of flue flour. Nor ia it a 
matter indilfcrenee whetbertbto tabca plaeo m contact with water or not i for glaaa 
in tbto axlrema atate of commnntiaa, readily glaaa ap a part of ita a^ti to walar ( 
and benor, if gauuad in the preatnea of that flaid. tba Taauliing analaato * 0 ^ proao 
incorrect. Rut wa artll aappuia that a qaaBtity of finrly powdered ginui Iwrii ob. 
tabled aa aboaa indicaird. and tba amouat of io albtol it deatred t then weigh oot 
tuu graiaa of tba glaaa, aM cirefoliy mia witb it MO gaaiaa of pare flnor apur to n 
tbnilariy powdered coaidition. Flaec the tnixlore in a pU tin a t n or Wadan arawl, aod 
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jioar OT«r U SflO (nuu of itrosg nlplinric mm!, —MirrioK Um vbnk well logwtlier 
with m lUTtT ipoott. hot uhioc cmie do* to remove aay portloo of the materiaU. 
Next, appl; a hMt of aboat Fahr.i anti aa the pro aai a 4nw< to a coachuicm, 
tha auj be ralaed ai hifh aa 900^. When all renlatiooof nfeoai fttmea baa na aa rt . 
water may be poured on the reaidiiary maa* to the eiteot of (bar or flva noncei, aad 
tha otixtarr tbmwa a« a 61ter. After the eloar fluid hai paaacd thiwagh, a little mnee 
water ouul be added to the filirr, loai to waah out the whole of the aolabla matter) 
theae arflttUape briiix joined to the oricinal clear fluid, which eoneieta of aulphate of 
aoda or potaiili, or both, with a qnanttty of aulphate of lime, and perhapa alao of 
■iBgnraia and aloaitaa. To Ihia an exeem hf cnrboaata of ammonia moat now be 
added, to admit of the eaparatioa of tha earthy aalta bein)t rSrrted by flltration. The 
clear aolatiiia la aett botled down todryaeaa, and the ra^ue ia heated red-bnt for a 
minute or Iwol Tbii raaidua la the aoda or poaxtb, or both, flinuerly aantainad in 
100 Krama uf the giaaa, hot now nniud to aulphnric acid. Ilaviag aacertained Ita 
weiput, the rclatire proportiona of potaab and aoda may he (band by uaunf ita eon* 
teat of aulpburk acid wuh a barytic aoiation, and colralatinp the rnoll by the weil- 
linown ARhimedeon ei{natkm i or br diaaoleing the mixed tall in a email guautity of 
water, and, after adding aa cxaeei at tartaric anil, WaTlBg ib# whola (br a (hw bmn 
coeeiad up in a oool plare. Almoet the wbida of the pooi^ will araarale ia (hie way 
aa bitartrate of potaab. 1110 qnant^ uf aOull may W determined flrom the atontie 
eonititalioa of the alhaline talti. laia, auppoting the dry reeidne altogether com- 
pooed of aulphate of aota, then at 71 gmlua of it indicate 31 of porv todi, tbe mult 
nay be obtained by the nda of proportion. The amoant of alh a li being haowa. 
another portion of the powdered glaat mutt be employed for naeertainhi|| the r«> 
naloder of the ionedientt. That u to aay, 100 grnina of the aample muat be mixed 
with >00 graina of para potaab. and the whole fiiari together in a tllrer erueiUe, at a 
red beat, until prrfbct liquolbctiaa enauen, when the crucible and ita eontenta may be 
withdrawn ftwm the Are. and, at aeon aa cool enoi^ baited in half a pint of pure 
water, to aa ihorongbly to diaaolTa the fated man (rum tbe crueihlr. An exrrae of 
nitric add being pour^ into ibe aolatiaa. tbe raixtnre hi tbrn eTBpomied to drynrat, 
by wbifdi meaiia the aitlcic Mid ia mdei^ Inaolnbta ) conarquenuy, on the aj^ica- 
tion of water, tbia ramaina, and may ba dried aad wrigited, wbilal tbn lltnr, alumina, 
aad lead of the clan may be aeraratrd from the aoluble portioo by the addhion, flnt, 
of anlphnrettfd aydronn, which aeparatn (be lead, then of ammonia, which throwa 
dowB (be dnmina. and. next, ^ paairing ia carhoute of xmmouia, which precipi' 
tatca die iime aa a carbonate. Tbna, tbenfMa. the aikaliae malten are (bund by ouo 

r ceau and the alUca, earthy, aad metallic conarHaenti by another, both of which may 
eondacted at ibe aame dm. It baa bom recommeMad to em[doy carbaoate of 


baryta ia tbe analyau 


nirad with thk mb* 


of flan I but the high temparature ramih 
Btaiiee dWpttes a portion of tha Blkaliotcoaipanenlt. and ihna Imda loarriooa errori. 
Erea mere fhtian in a glaaa furnace expela aoda from giata, and Ruden it mon and 
more iafliiible i but (^ rxpuliion it mnrb (bTouml by (br prrienec of baryta. The 
aboT* method of anolyaing giau to, therefliR to be praferred to the baryta plan, by 
tudieidmilt not habitually engaged in raanipaUtiee ehcmletry.—C/rr. 

OL.\SS far hartirulturatpurpatn. — An rapremion token np looiely la the flnt in* 
atanae from Mine experimema on tha action of the rbrmical raya of light, when 
r"eite to permeate oolonred glaaa, baa ted the public frequently to nooceiee that 
gltatea which admitted freely the chemical raya wera tbe moat a^ptad to aceclenta 
the groarth (if pUnti. Ko mote miitaken eiew waa ever entartain^. At different 
peri^ fat the life of a plant dUTerent inflacneea an neoeotary | at one time tbe 
chemical (farce ia lequlrtd, at uathcT (he lumlnoua power, and at aunihrr tbe ealnrifla 
agent. Tbe antor raya, aa we receiTn them direct (bom the aan, bare ihoH (farret 
exactlyafljnated to prodoee the beat pomble oondilioati bad under anme cf tbe artificial 
enoditmna in whkb we plara plaali. It ia impor^t to know the oonditlona of tbe aolor 
raya beat an ited to produeea given efied Tbia wa moat briefly attempt loexplaini—. 

1. fiecala genninatng abaorb najgfn, and enovert their atoRb Into angari tbia ia a 
pwrely ahemicol nroceaa, and demandir the full power of the rAeaairof rupa ^ochauaiX 
>. Wcod foatning, ftran tbe decempoaitian of carbouie Mid, ia a function of tbn 
vital poarer d tbe ^iuil, excitod by hpU (taauaeaa/iwrr). 

a. Vlowering xnd (buHing maniflat c u mponnd actiono, and appear to deiiuod tbe 
combined power of Jual (ad>r\fir moKtr) and of the ebemical nyt. 

Samb Me the three chief cooditiona in the pbenomena of TMetoble mwlh. Ifow 
a, a glam ataiacd bfam with cotmll aitmiu the permratiuo of the chemical raya with 
great fraedna. obatnicting both li|(fal and beat i i, a glaaa atained yellow with ailvvr, 
ariit powerfrily olntruct the ohemM raya, and allow the lominona raya to paaa fredy i 
r, deep copper or gold red glaotca admit the moximnia heat raya to pioa Ibrely, 
in goaeral allow of the ptmtation of a amaO quantity of the chemical raya. 
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Whrn md h p>»rrd ia ibe wU to ifrnntiutK. ■ hlo# |Um pUorf >ba«* tbown »U1 
snaltr •ccclrraii! tbr|inwn*, the «f»t hsTce wUl (ppnr abore the ma, i» iMny fa- 
etancc*, d»y» before they ere when the eeed ii ender Uw eedioary cooditinoe la 
the »«a I hot if e plant ia alknretl to ftow madrf Iheae ciRunutaocea, Mfetly any 
oocal ia ptoduteil, bat loog eorcakni atalhi are fanned, with imperfrct leawel. 

After gmnliialiaB boa taVea place, if the plant in lirooghl under the tagueiioe 
the taya pemieaiinK yelhm fiaaa (CfAt teparated to a coniiaerable extent ^ 
rhtmieml fonr), wood » formed abaodancly, and rrry healthy plaata with dwh 
leatra are praincad. For the product^ of prrfoei floweri and frait, the red xU« 
named ia iW mint efltctire. I'lanu Vowing ia eooaervatoriea whieh hare b^ 
glaard with thecoiaarlcoi German abcet ylaie, ftreejuently auffer from ieorehlB(f. To 
aroid Ihia if pnoaiMe, the editor of Ihb eolume waa rooeolted oa the gitm which 
abnaM ta etaidayed ia ctuiag the great palm hooae at Kew, the troiOrm bemg to 
neoid the neoraeUy of bUndi, and to •ecottf the |ilaiiti froen the ioJnrioM acticni of the 
tcorrhing raya By a kmg aeriee of expertatcote K waa di lertnined that glaee 
atained greea" with a iUlle of tlie oxide of copper, and from which there waa an roure 
ahoeoce of the oxide of manganew, enlirrly elfeoied Ihia end- The great palm hotw 
in the Roral Botanic Gatdetia ai Kew waa giaicd wift glaoa made on Ihia (TiDcipl^ 
by the Mraari. (.’haoee Urathen and t’-o. of Bumingham, and it haa oow been tcalrd 
by the aunahuu> of twrlee aummert (IBliB)i and the planta, aa erery one may ob- 
aerre; grow moil Inxarianiiy, and are cntii^y free from any indieatioaa of icurcbmg 
on their Iraera. ... .. 

CLASS CUTTING ANO GBIMUNC, fereommoo and optical paiptwca. By 
Ihb wechaidcal pmeoai the nrlhce of glaai may be modified iaiv alaioet any onm- 
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meatal nr naeftil farm. . 

I. Tie pnadiap </ rryahi/ ewa. Thla hind of glaaa la brat adapted to recefro 
polbhed Ihceii. both no aeconnt of ib ralatiTC toftneaa, ood tia higher Trfraenee power, 
which gieea loaire to ha aarfaea. The ewillag abop abouM be a aporioua ^g *1^* 
ment, rnrabhed whh nnmerona akylighta, hariag the gri«"l'‘« “iJ poibhmg blhea 
arranged right nnder them, which are art ia moooo by a ateam-engine or water-wbea 
at ooe end of the bnihling. A shaft b fixed aa 
ninal ia galliwaca alang tlw eelling; and frum 
the polbyt of the abaft, booda deaecnd to turn tbe 
different lathee, by piaaing round the dritring 
pofleya oear their eoda. 

The turning lathe b of the aimplcat conatntc* 
tioo. Fiy. 90S. Di b an irno aplodle with two wcU- 
tnrned prolmigatiDoa, rnnaing in tbe irno pnppeta 
a a, between two ooncare buahea of tin or type 
mcial. which may be preaaed more or leii to* 

■ether by the thamb-ecrewa abowu in tbe figure, 
llteue two pufiMU are atade foot to the wookn 
eupport B, which b attached by a atrong aerrw and 
holt to the longinidiaat bean of the wnrhahop a. 

■ b the that and hwoe pulby far puUiag tbe Irthv 
into and oat of geer with the dneuig abaft. The projeeting end of the rpindle b 
hrniahed with a hoBow head-pieer. into which the e b pnab^ tight. Tbb rod 
carriim the.catting or griading dbe plate. For beaey work, ihb rod b Oaad into 
the band hy a acrew. tFhen acooieol fit bpreferred. tbe cone b c o re re d with bod to 
increaae the frietioo. 

Upon projecting rodt or apindleaof that kind the different dim farcnltiag the giaoi 
are made Some of Uuw are made of fine aanditooe or poliahing alate, from S to 
10 Inchca in diameter, and from f to 4 inch Ihbh. They must be cai^Uy turwed and 
poluhcd at tha hub*, nut only npon their roonded hot apoai their fiat thee, ta mdee to 
grind and puibh ia thar tarn the fiat and enreod aurfiKca of gbm eea ar l a. Ulherdba 
of lb: aaine diameter, hut only ] of an inch ihidi, are made of aual tiu truly turned, 
and aerre fbr nolbhing the vemeb prerMoaly grooad i a third art e ii iaii of sheet 
troa from J to ) aa iurh duck, and II Inchca in diameter, and are deatined to cot 
grooTea ia glaoa by the aid of toad and water. Small dbea of well-hammered copper 
from 4 to 3 iarbew fat diameter, wboae airenmfrTenae b anmetiatea fiat, and aomr ttii i ia 
coacaTa or cauTex, terra to make ail aorU of detoMationa apoo glaaa hy OMana 
emery and oil. Lastly, there are rods of copper or heaaa furmahed whh anwU hemi* 
anberca from ^ to 4 af aa inch ia diamater, to excavate roond bulbe* in gbaa 
Wooden diaca are alia employed far polbhiag, made of while wood cot acrnai the 
grain, H abo of ooeh. 

The ealtiag of deep l o d enl attong, aad of giooret, b oamdly per fuem a d hy tha ina ' 
Vou IL B B ^ 
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di*- with auid tnJ»■*«■. trt mOBwolcoCM««atly to trickle <lo*B fium• woodf* 
)kw^ pUetd ri*kt orer it. wJ liii»i»l»«l ’•■•b « ’’ 

by lu gTCBtcrnr Icm tioccnt* *• 6o« of ^ndinfiMtonoU W 
nme effect mey be predaced by miiil bockeU m ehoem M7. 
Tb» «w»d which b ponteined U the backet r. »ho« the ^ ■ 

miimi lad (kneel iaeetted nenr bi bottom, and b enwlwd witt • 
WM of wnier from the etopeoch to the eeeeel o. ofctch. tcyether. 
rnmioc down the toelined boerd, «iw eoodneled to the penpbery of 
the dho m ebnwa to the iforc, to whnoe 
eenaei b epidied with orrewre by the bend. 
are afterwanb coUected to the tnb B. Fmer morkiDte wb)eh are to 
rvnaui wilboot liHtro, are nuula with the e m ai l oopprr dt^ 
end oU. The poIbbiBe b effected by the ed^ ^ the tin dbo. *bmh 
b from time to time mo b teaed with poHy (w^e oiide of tin) M 
water. The wooden dbe b obo employed for tbb PtoT^ ••‘b 
patty, eoloothar, or waehed tripoli. For Aae deliaeaiiow, tlm dbH 
b dm traced ocer with eome cotoofed earsbb, to (uide the hand of 
cutter. * , . __ __ - 

to (rtodinp and Ikectthix cryetal *1^ the ^ 
em. fm Jaamide. the croeannre. with the Irno d^and roo^ tdge. 
bTiacani of and water. That dbe b oiw ataih of M imA-toiek 
and U taehce to diaotetcr. With aontber iron dito a^ half an 
tocb iWek. and more or lem to dbmcicr, accordtof to the enreatare 
of the eorfkce. the arooyee may be wldenmt Three nm«hly «»« PJ™. mnM be ocat 
nwwthed down wito tbe mmlrtoint dbe and water. ^ iheo po ^ with the wo^ 
dbc abnot half an iaeh thick, to wheae eto the •'’'brnanwh^ 
a bait of One linen eootainin* eome groood pmaice mobtened with wator. Whea the 
coAor Wooten dbe edged wHh hat fell b need Cw poiiehing, pouy or eolcotbm a a|» 
pUed to it The aboremeeral procreeee to a large ^a^Uwy. are aiuallj com¬ 
mitted to laTenl workmen on the prtocipb of the dirmom of lahoor, to that each may 

— Tbe gfaeue intended for opti^ parp^ betog 
itihirrieaUy gnmnd. ere emlted lenm | and are need either ae mnpU magnifl^ ^d 
epcctacbm oetot uteKopcf and mteroeetwee. The corratare b alwayi a poetiim of a 
and eitber ameea or eoocaee Thb form taenret tbe conrergtw oe ieer- 
gS^ of the riye of light that pam throngh them, ta tha polahtog dote the bngbtncee 

of (lie ItnijRe •. 

The crindiog of the lenfee b perfomted to braa monldi, either ooeioaee oe eoneex, 
fDnned to the am* eoreatnre a* that dmirrd to the bntn; end may be worked either 
by hand or by maebioery. A gauge b drat cot oat of brnm or coiyer plato to amt 
tte enreatore of the boa, the inrenUr arc being traced by a pair of eompamea In 
tku war both a conTci and eoaeare cirenbr gange are nbtauird. To tb^ nugea 
the brail raooMi are tamed, Soroelimea. abo, lead moaMt are aeed. After the two 
monlda are made, they are ground fltoe to bee with line emery. 

Tbe piece of glmi n now rooghed into a eitenbr form by a pair of pincers leaeiag 
it a littta larger diaa the Oabhed lene oagbt to be, and then amootbad roand apoa t ^ 
mane dbe. or to an old raoold wHh emery and water, and b next mada fiul to a hold- 

tout Thia coaabu rf a roand hram plate haeiag a aerew to ila back ) and b eome- 

what maUer to diameter than the leni, and two thlrda aa thick. Thb b lamed 
eaaeaee upon the Ulhe, and then attached to tbe pieea of gbia by drop# of p^h a^ 
plied to aeTtral potola of iu anrfaee, taktog eare, whib tbe plleh b aarm, that t^ 
oentre of the gtam coincidai with the centre of tbe brail plate. Thb aerrea not mrrrly 
aa a boldtoat\r cnahling a peraon to aeixe ha edm with tbe fingtri, bM it preTcnU 
the gbu ftom Nmding by the necemary pmanre to grinding. 

“rte gtam maal now be gyonad with coarae emery npon iti ipprppnab moi^ 
wbetbrr eoneex or oooeaTc, the emery beiag aft the time kept mobi with water. To 
nrereot the beat of the land from affeeting the gbm, a rod for holding tbe brnae 

pUiobecreeedloiubaek. For eeery lii mraa of eirenbr motion, il meat reemve 

two or three rahe acroee the dbmeur to different dinclioni, and co on altrr^Iy. 
The point of the glam muil neeer pern bemnd the edge of tbe moald i nw 

ahooldatrongpraaaiire he at any lime applied, Whenerer the flam haa aamuaed ^ 

ikapeof the moald, and toocltot it In erery potot, tbe coarie emery raaat be wa^ 
away. Itori«be aabetitated to ila plaee. and thg grinding bo eostioaed aa beft we.uU all 
the acratehei diaappear, and a uniform deal tarftwe bt pradoecd. A commeBcemeal 
of poltahiag b now to be ftTen with pumicc-atone ponder. Dnrmg all thb Uw tha 
eoayex moald abnald be enaatonaUy worked to the concaye. ia order ikat both iMy 
puaen e their coneepotolrace of lupe between them. After the one aortoce aaa 
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b«ra tb»» flaiilird. thP gb« Binit b* lanKil «T*r, «»d trtmW in lb« am* »»jr opna 
llw oclicr lid#* 

UoUi caHbccf IK no* to bt poUUud. VTllb Iha liew npal pirti of pifcb iml iriin 

ini«l»n>»ltaitiiftlb»T.iadilnui«dlbn>afbiclotb»oiiTi»re(«nlliin|iwti«*. TUc 

eoocBTo OMMUd U •ext to h» hmlrdiXod rorvrrd with thst wistwfe m • 0*W ftale lo 
tb« Ibiebnni Difonoly of oa> quarter of an ineh. Tbr eold cootm nto^ u 
Iw pcoMil down iaM ib« yWldtot pheb. in mrfcerbeinp qnieerltnn a^dp^, n 
to aite Ibe pilch the ixart form of tbr gmimd hmi t lod both bk to be pinninl i^o 
raid *aler till they be ehlBod. Tbii pilch iiBpr.nion ia no* t^ nptw which 

the bUm m to be f»ii»i«rJ areordiop to tlw method! abore dcKnbcd, with early 
waJwd colcothor and water, till the larfcre bemmr perfectly ebnraad briUwb To 
tirreeni the pimh ftmn ebanKtng Hi epiK by the friction, crom line! mmt beewtia it 
abont 4 an inch nannder, nnd l-lSth of an fneh bnmd and deep. Tbeie proma ra- 
more all the nperenon porta of the pnliahiof powder, ^ to preeeKe tlm 
noliihinf lorfece of the pilch rfean and nnalter^ No addltamal coleothar oftrr the 
em ia reqalrcd ia thin part of the proceaa, bnt only a drop of water fr^ tuna to 
time. The pitch aru warm aa the pciliablnc adraaep. and rendcK the fttelioo more 
lahorama from the adhesion between the nrihera. No inlerrop^ mart now 
eoffered m the work, nor mart either water or coicolhiir be added» hot iib<^ the 
pitch become loo adhenre. It maal he OKtrly beratheil npoo, tiU the poliab ta 
nlcte. The Bearer the lena ia bronqbt to a true and Una anrfeee In the Arm grtomng, 
the better bimI mote eaay doea the poHahiog become. It ahoold nerer be aobmmrt to 
tbia proenm with any acralcbca pereeptlble in h, eren when caamined br amafmBrt. 

Aa to ei"‘'t leoees and apect^e eyea, aeretal are fronad and poliahrd lo^brr. 
The pireeaof rlaaa are alBatd by laeaaa of a reainooa cement to the nuwld, to 
each other, and are then alt treated aa If they formed Iwt one Urge lena Plane 
gUacm an graond upon t anrfeer of pilch rendered plane by the praaore of n piece 
of plate eUm upon M in in toftened plate. i. 

Lenma are alao gntind and poliibrd by meana of machinery. Into the deuiU of which 
the limha^ihia work will not allow na to enter. See l^anam. , , , 

OLASt’ PAPER and CLOTH. Paper or cloth being earcred wub glue, aand, 
aarving in itt degree of fineneaa. Is dnated orcr H, and of ooorae adbaret. Theaa are 

■aed fee poliahing. or pemoring Ibe Toaebaarfaecarf woods origin 

OLAITBEH’S SALTS (the Sai caliartina feUeferi. or Naf aireMi CUa*«n> 
Snlphale of loda was diacorored by Gtaober In I6d8. Ita compodtioii U:— 

Soda.«»•»* 

Solphnrie add . - - - - 84'*d 

Water. 

IdtMW 


OLAZE& SeePomnr. _ 

GI.AXIER. b the waa^ntan who ewU pUtea or paoea of glaa# with the dtoood. 
and feitena them by maaoa of potty in Iramca or window caMmealo. See Diaaonn, 

tor an eapUnntion of ita gUaa.cwltin* properly. _. 

CLAZINO. The ari c e aa of gmag a hard polbhed aorfece to bodies. Paper n 
•Ua^by the mat of mina, geUtioe. Ac. See Fama. Pottery b glaaed by the ore 
ertlain IhaiMc ttuueriali. See Porraar and Poktouiiip. Some metala are laid 
tn be “ginied” when, by meana of poliahing wheeb, tha higlical flnUh b put upon 

^^LOyiTMAXUPACTrRE. In Fehreiry. 1883:. Mr. Jamea Winter of Sioke- 
under-Unmbdon. in the coonty of Someract. obtained i patent for an Improrement 
apon a former patent mnehine of bb for fcwiag and pointing Icaiber gtorea. Fm 
repreaenu n pedeataL npon wfa'tcb the inatramnit called ita jawa b to ta placed. 
Fiy. fO# tbowa Ita ^wt. which InMcad of opening and oloaing by a drcolar more- 
men! upon a joint, ni described in the former ipecificatioo, ot nos mode to open 
and abut by- a parallel boriaonul roorement, effeelad by a elide and »ci^ I • ■ “ 
Ita 6a«d Jaw, made of one piece, on the under aide of wkleh b n lenoo, to ta utact^ 
iato the top of the pedeatal. By meana of ibb tenon the jawa My he 
frpHired, and another Braihr pair of jnwa pU^ ia their itaad. which alTutda tta 
wirantage of eapediting tta operatinn by enabling one perion to prrpw tta work 
whilit inotber b tewing t h h b tta mornhle jaw, mads id ooe pi^- The two jawa 
being placed Uigslher in tta manner ibowa M Jif. tHb tta morahlejaw traretaei Tt'* 
wards and ferwarda upon two gnide.ttant e. wbbh are mada to pots tbfongh bolea 
eaacilr fitted to them, fat tta lowre parti of tta jawa. At tta apper parta rf the jawa 
art wlial are called the mdexea, d if, which are preatrd tigfa'iZ together by a 
ahown at VII, and tolendcd to ta Introdneed between the pctpcadicnU r nb a rf 
Ita jawa at a. At / b n dinmb-Krew, paaaiag ihtongb tta rihi foe the piirpoaa ef 
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lb* J»w«. ina WJl”* »•>' '»«»'«> tb. nkiW Wiy 

JVnVSw •tnm. ho»»»CT,wUl MMom. if rrtt. t« utnmtrj it |J»» »p»in* h •»«- 

rimtljr Hnmit i y U ta cjt or nay nwu to 
Ilia morablr Jaw, Ihroogb wliirb tbr rod nf 
a J»w, A ia j!fy. #<>•. p » n | An Wr«f b 
entuMctod by a atwiac <o • iRadl* <, at A* 
fcaae of iha prdtMal, tod by cIm prinaar* of 
Ac nyhi A>ot apon ihi* iraadk. A« murabla 
Jaw n wUbdrawBt that the pcrwwi cm* 
plny^ in irwiay but ibtft ibe trilhcr, aad 
place aaolbcr |iaTt of Ibe ylurt bclweca lb* 
Jawa Tba pin** callcil iailcac* an cm- 
arcted to tb« appr part of ib* Jawa b* 
acn«* paedBf tbrouyb ebiogatcd bidHwbica 
rrsdcT tbam capable of atJJuKBirat 

Ttic nalralcc *tati!*i tbal in a iMi l l o n to ^ 
iiaUx uMcribed in fala furanr imcni, wbicb 
i* anilieabU to wbat ia catlcd niwJ i rata 
Mwiny only, and whlcb permila ib* Iraibcr 
to rapaml but la on* ilirvetlna, whrn lb* 
Media t* |i*Hrd ihmagb It. namely, npwanla, 
be now niabn two iadrxe* of diffmriri eoa- 
•tractiofi, on* of wbli h fa* call* tb* rrmiiaf 
Indci, Ad lb* other th* kanyititdiaally 
grnoTcd index, ftf. Oil nrpmcals an aad 
view, anil^ 9IS, a lop »i*w of ili* nwrdinii 
index, wbicn 1* partitoiarly adainnf Air what 
an caUnd “drawn aawing. and prick ■•cam 
■rwinf." Tfai* iodax, Inauad of biuny to 
lb* top, 1* *0 rounded off in tba intbl* {ran 
III* boltoBi of tb* Croat graort*, a* lo parwiit 
tba neadita, by being |qut*d baebwardt and 
forward*, lo carry lb* ulk ibrrad on *arh aida of Ac lenibcT witbovi pvitng orcr 
It. Fig. 919 nprvtmit an rod riew of lb* lon|itBditiaUy grogred index, pnnly 
open, to thtr* the tmtlloo of the groorr* more dittinctlTi tod/v DU riprcwnlt an 
intid* tbw of aae tide nf lb* aanir index, in which the longitudinal gnwtr it abuwn, 
paming from A to (. Tfai* index la man partienlariy adapted to round-acam irwing, 
imd pmniii tb* Iratber lo expand in enry direction when lb* needle I* paawd ibrongh 
it, by which Ac lenther ■ lent iltxilted, nnd Ac tewing eoiue<iui*nllp rendered mneb 

IlLllVR SEWING. The foDowIng ximple and ingeniona aptwratux, in»eBled by 
an EnBAbnan, baa been employed extentlnly in Paria. Tb* Ititlrumml la tbown 

in profll* mdy for nrtioo in 
Jh. 919. It rraenblea xn im 
tIco, ha< Ag An upper portion 
of each Jiw mad* of bia*s and 
lipped with a kind of comb of 
the (am* owtaL The icetb of 
An comb, only oiie*l*rlfth of 
an inch l«>g, areperfcclly re¬ 
gular and t4|iial. Change coiubn 
arc ptweided fcr different xlylra 
of work. Tb* Tie* a a lx mad* 
Rut to A* tdM of tba beneb or 
uWr B, of lb* proper height, 
by alhumb-icr*wx,xmHrd wiA 
a cramp which fatyx hohl of A* 
wood. Of the two Jaw* com- 
poaing the machine, the on* n 
M mA* bii to A* lixK a a, 

_ bat the fttber a It movxhl* 

ninm the lolid bate of the maebinr, by meant of a lunge at Aa point r. At 1 1 i* 
ahowa bom. A* npp.r beam piwtlon U a^jtulcd to AoT^ef part nud* of iron i Ita 
two being wenrad to each oA«t by two ilowt tertrwa. Tb* comb, teen arpntmtcly m 
ip. 917/1* nttd* fiut lo the upper end of eneb Jaw, by lb* Art* lercwi 
»l<. b a fhint tWw of Ac Jaw amonicd wiA iit comb, lo iUwinit* iia eooairac^ 
Tb# Icnr * e u rretpeodt by Ae xtool iron wire l, wiA a pedal prrmed by ta* 
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DMdle-woiiiu'f fool. »li«>»Tcr •!« wlibw w Hi* 

h> 4 «rcB them tbe P»«1W •igf I***!*®" •“ ^ •«»*d. Tb« Initial tht fcrr 
foot Ike two iow»*Wll ky ttafotr* of the iwiag O. wkjch j^***!* 

th. fookW fiigo lob. Kwrf ia hi |a«». ih. womb pwm h«B«<»c 
lU lb.^k of thi tomh. aad to nire rf nmkinn ■ n^ator ^ 
fai rftrr di^li^Ptt>»id«l ik. to evHal lo Biih* tk. bmiIIc paw aJiM tk« bol^ 
5 Ike ooickn. Aiwioo •• ihto ptooc to lewril, ih. pmiM down ik* pAu 
ton. obeirkj tk« j»iti toarl «i«Bd*T. atlowl^ hir lo hurodar. a aiw Kan; aad to 

*“Iw^k^Jhat. .BT dnirrd rfupi. tonl(|hi or canrfi aod iW |- 

|>nrr or iMlln, anoidmf lo the kind rf to be ic ot. 

co^ nighl bo ehang.^ » oeratwo mjium i bol it la worr inatBWitoai » ban irtt 

rf rfcn nadr laooBtrd with eombi of rtrry wquiih. aia. aad 6 am 

Gl.l'CISA ((llama, Kr. i BerfUtnU, Oma.) to «>« of ite pnmhm 
Biaallr dtoroTtmd by VatinutliB in 17*7 ia iht n*^Ta^d af I,ia.oc«, k. >« 

atacioa ftowi the rml tan* pow n ard by iu taili. lit ratoteacr ia w rral <aW 
miarnOi ha* waot bnw pnoodt rit. in cynwndiaM or chryiobrryl. P^“"[* 
rariata. gadolinilr. IracopUanr. «t*. Ii* propetbe* hare b^ eompomirriy li^o 
uadir^ J^a to Ihi tedaaii and rtpratir. pmaenn iwiuirrd tor h* prapuam^ 
Kroia Ibt ctmoMtaare ilul Ihto earth but prohohly b. rmiday^ la th* pnd^am of 
ran* by anhUttal outboiK i« to ikoaght ^portaal •*» •‘'•'"b. 

* Ol ITINl M. lH<‘ Pirtml af Gliic im Hm bwfl obtiincd «- H* l»rw»j Co1«» 
^ iiw. 4X by the Mlowtnn proraa. Into a wid. giM Iota are intro, 
dorid two «»rli. oar Maitalalag ehUirnlr of alaciBiMB, and lb* other todiBm. 
deprired of ibti'freatmd !■*« of Ih* adhering iwplilbn by co€Bpr*«ion hetwno two 
of UaUtiur ppper. Tb* glM* tube U pUeed \u « combmtioa fbnuice It w 
then trarerwdTj of hydros, putong fttw 1^ 

the todinm. The todiuin to not placid la Ike tube mud all th* air hw b**n yP'U'^ 
h* the hjdnwm. Th. lake to then bnted Jait where the .^iiini 

liT thtomeaai to deprived of the tart paniele* of Bapbiha, and fmrt. The chlo^ of 

riacioma to then healed. The rapoor of ehiorid. driven torwanta by t^ l.jdnigvB 
aivivei ovn the foied lodiam. It then iweU* up, and the heat gmertledbjrcbmi^ 
Aftioo U «tflcleol to f»it« tito eooUatt of Uie tretoel to mlneto, which ofWti Mtwh* Iho 
veairi if made of poreetain. The oneimtino to ended when the ehhi^ ^ gluciaiim 
fabUmn beyond the lodlmn veaacl. When th* labe to eool ike vemrt ii withd raw*,and 
in the ntaec of Ih* wrliaia a taigt quantity of a btacktoh lulatance to fooi^ compoarf 
of rommoa 1011 ind tke metal glncinmn in brintant tpangle^ atd a^inin evra to 
etobnlca. Tbto maa* to qakkly detached and foaed la a imaU craohle, with the ^i. 
^ of uBii* drtod anuaon lalt, which act* la a flna, and focilitatea tha muon of tha 


*1irkra'*hitemet*], whoae dmiity to *1. It way b. forged aad rolled bto theM 
like goU. It* aieltiuf point to inferior lo that of ailrer. It wny be melted m the 
outer biowpipe flame, wilhoilt eakibiling the pbenomenoB of ignition pmented by 
line lid irOT wnder the tame ctrvamaunoaa. It ranaot be act on fire to an atmo- 
iphcre of pore miygv*, bnl to both cate* to eovwed with a film of oaide, whieb teenu 
toproteel to from forthiT actina. It to not aetad on by inlpbar, but readily comhiae. 
with rhinriae and iodina by ihe aid of beat 
gnieiom anit** readily with It, forming a hard, brittle aohataac., capable of taking 
a high poliih, Tbto aofirtanee to alwaya formed when gtneinma to pnm^ in pmtw 
tain Ttu~l~. the ailiea being rodneed by thto mrtaL Altar aerml rasHwa to aacb 
^,arb, glncinum may conuin a. much as 10 per cent of libeiaai. Glaeianm doc. 
not decmnpna* water M the lemperaaire afebnUitMia, «» rvra at a whtoa beat 
Solpbarie and hydroehlorie aeidi diaiolve it eaxUy, either eoocaotrrted or diluted, 
with th* ewilwioB of hydrogen. 

Xitrie acid, even wbea eoneentrated, haa, at oidiasry tewperatare*, no action opon 
It and diiwilve* it bm slowly when boUing. . , 

Glaeianm, thongb not acted on by ammoaia, dtoaohrei reodily in caaitic poiaM, 
The metal whiAWiihler obtained, by igniting ehloride of gtoctoani with potatainw 
to n ptatiiinm crncible, diffir* caatidershly firocn that jaat detertbed t the BMtal ihaa 
obtained being a grey powder, wry refoaelory in the foniaee, hot coiwbiois with 
oaygm, chkiTtor, sad aolphnr mneh nor. ener g etkiBlIy than Ihe iwetal dbtenbed by 
Itabeay. The diSrrrtirr* arto. prohahly lauily from the dHlerenI Hate of aggrvgs> 
lion, and partly from lh« contamination of Wuhlcr'a metal with ptalinnm and potaasinnt 
Hrraeliat rffreted th* eolntion of the bwryl by fbaing the finely-poedervd 
bervi with three timea il* weight of «rbniiei« of potaeh to a ptatinom erveihto sad 
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tb<!nfmanitb«ftMe4Bai»wWibjKiix>cUori£«cl4» »«»ih# »»»niaf rf iW mhtw* 

Ilf earboanl* <rf polMh and Wtyl aj tlw mMonil rf fbuan. £»•’'«*» “'’r qwaWiri 
beiog Dad* at a tanc. To oktiala thia. Delaay niaa lima- Tk« ftJUiwiaf la lb« pra- 

ecaa aiaan by Wat- . . . 

THf pultrrbad emarali} ia otiiad wUli half iti waijjht of iiaieh-lWKi la wi»d«r i lha 
■uatUTK ia tbcB faari ia aa aatlban eraciUa ptiaad m a •IniUbrnaco i tea laaiprra* 
lore It which tha ftiaiijo takaa placa ia maeh lower than that miolted Hw lha anay of 
iron. Tha gtaaa thoi obtained k powdered and ntoiatanad with aaiar aetdulal^ oiih 
nitria acid, ao aa to obtain a Ihi^ paalr, to which b aildrd eoaeantratod nitric arid, 
►■Wtwff care to alir the —. which la ooneertad* ia the c«iJd« bat laittaf by brat, lato 
an hooiogeneoaa Jelly ( Ihn in rrapomted to drita off lha mecaa of acid, ihao heated 
ao aa to oecoatpoaa tha ahralca ai alamlaa, glaeiaa, and iroo. It ia adTleahla to ralaa 
tha eatoperataie at lha end of tha operaticai a> aa to daeompoea a Mnall pwtum of the 
nitrata of liaia. The renall of Ihia ealcinalion b eontnaed of iaaolaWt aUioa. alaaina. 
gliiciaa, aod aeiqaloiUa of inn. inaohiUe ia water. BiiaU;r aitnua of Umr. and a Uttb 
fraa lima. It b boiled with water ooataining aiaw chlonda of aamoninat. 

Tha nitrate of lime b rapidly mnoevd by tin wain, aod tha Uiwa deomapoainit tha 
chlorida of ainmoaiam b tbe atVogth dbaolted, with liberal^ of a miao aia 
dbtngagrtnrot of inumnia eeairi aa anoa aa all the haw b dbaolr^ and at it b tha 
loreat guarantaa of the ano eolatioo of lha almnlaa and glaaiaa. lha ealciaala^if iba 
aitratea aboaU ba npated. anbat BBuaaab b liberated andrt tha ebcomateoce* juto 
iDontianed. The rrtidoa of tilba, alamlaa. glnriaa. and iroa b waU waabrd antil 
all lha Uma b remoeed, which b hnown by oxabte of a mimo iia canalng no cloadi- 
orta In lha waahinca. Tha uptoation of lha aUba and tha cartlte b caailT rflevted, 
mere hotting with nitrb acid dinolting tha alomina, gloeioa, and irm, and bar log iha 
■Iba nndbaolrnL The aulotlon of tha nitralm of alumina, glaeiaa and iroa, ta then 
piuttad into a rolotion of carbonate of ammonia, to wbbh a lutb amtonma law bnen 

added. Thepecaipitatlnoefllwrarthatalua plaMBUheatUlwratioaarearbimbaeid, 

and lha |daciiia at tragtb redieeoleaa ia lha carbonate of ammoola. Tha anlalian af 
the clncM may ha Gonaidered conpbte after creen or eight dayc* digratkm. Aa the 
carbonate of amituMib may dbaolea a Uttb iroa, ll b brtter to add to tha aolutioa a 
a few dropa of aulpbida of ammoninm. which prreipitalea it completely. The wdatbo 
b iben filtered aad boibd to drive off tha eirlKmate of ammoob, when tha etucina b 
precipitated la the sute af carbonate. . 

Tbe carbonate of glucioa b a dcnM white powdar, aaaily waahedt it b eolbeted im 
a UlteT anil dried. 

Front the earhonatc any of tbe other anpoonda of glacraa may be eaaUy |H«parrd i 
fimpb calcination cimeertn it bto glnciaa A piocaa for the artaratioa of afumiaa 
and glaeiaa haa been propoMd by 11 IhiTlhbri it eonabti in coeprodiag the well 
waahed canhi in water, aiulpoming a carmt of tulphornoa acid throort them. Tbeir 

aoloiioa b oompUto. Tha liquid M Iben boiled to eapri the exeeaa of •alplioroac acid. 

when a denar •nb-aalphite of atomina b precipitatod, bariag tha glociua in toioiiaa. 
Debrty foond that amnetimea in Ihb prncraa the glueina waa entirely precipitated with 
tha alumlaa. 

Glucioa Ifau obtained poweaica tba following propertiei. . . ^ 

It b a light white fomaer, withont nnaU or laaia. Infoaibb, bat TobtUiaea^*! u 
ci~. aod tnc cTM^ia. Uaat doat not harden ginciaa aa b dor# alunuoa. hat rrnibn it 
Berertbalnauwolabb ia aeida. BoUing concaatnuad ulnbiwb acid dbaoleee U 
eaaily. bat the anion of nitria ncld b eery feeUe when (bo glueina haa beea ilniBfiy 
heatai CaaBtla potaah dbwileea it mdilrs aad glocina b teen capahia of rapeUnig 
the earbaob acid friim earbonata cf pctiJi \ it b agaiti pretipilated tVnm its tolatioa 
ia potaab by hoiUng when dihstail to a rerlaia extent. 

Elirlmcn baa obtalnad it in heugunal priama by labmluing a Mlntinn of glnchu. in 
futad boracb ae^ to a powerfnl xod langHnotinned heal. It may lihawba ba oUaiord 
in mbrnaeopb eryitaU by a more aaay proceaa, wkbh eomiiu ia deoampoaing the 
anlphate of glocina at a high tempentarn, in the pretence cf tolphate of potaah i abn 
by ealetning the double carbonate of ghtelM and amiaanb. The cryatab are Mparated 
fhioi the anlphate of pniatli by wathlng. 

The hydrate of glacina b obtained by prrclpilathig a call of that ham by amaKOua. 
Tha pmaace of ammooiacal aalta doea not binder the preripitatkm. Whan recenrly 
prepared h greatly rtoamblea the hxdrala of alnminat only it ahtorbi. by drying ra 
lha ab, a notable qnaatily of carboole acid. , , . • 

Tha hydrate of glueina aaaily looet ill water by brat, aad beaoaea then intnloNr 
in earhooMe tff ammonb, the hydrate abao pnra being rrry tolubb in b i •** 
•ulalioa b hindered by the pmanec of ainmina. m whicb nao. it b ualy camptela aflre 

teaeml boarx'iU^loa. U baboaolobtebrnipharooaaeidaodhbulphiteof awonia. 

Glociaa prrc^laud ftora aome of iu aolutiana by aannoiua, b redbwlvod by pro- 
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InU tkk » o»-ert«4 »ol« ““■ 

Uu or ,, Ui» cWoridt tf aJimli^. 

OUrriJr ^*• >1 fait »i«««t «»y »««* r*«»b«» «« k 

BitatttiaiB* *4»nM to rf^BlmkoTSaiJt »<»« ■■ roUiiW u 

U. kowiW, wocli fUarUc of •tamhtiMBiaMnwrk ■» U k not 

cklor^ *in«- !« , ehU^M* «W- 

caiwbir fimnln* dotok o .iuu^imh **n^ of coorooonili, fawW* ii » 

nisi. uitioK *>**• diUapoiiik- i^wdOw^pokuoo of 

1o. tj-vr™!*!. It ^ aJorSTrf .»«- 

wilrr t it »*?• fcowi*"- ' ■^ *^ 1 ,^. at .^u 6w hidmcUork aeU 

ore, •alfhJc «o 

7 ;'Su^^aKrs:a.’: 7 u"“i*;^ 

hJ^tvL Urn roliifcL TfcT^U^^MxUaa f»t *1 b«^, »• 
doSiLlI^ Uh. iodid* .t lb. heiiof . .pirit U-P. 

‘"ouTSSi k o»I«M* of eooihl»i« *llh ^ 

!£‘ra-?jsS'‘.7X7rJsK;«^^^ 

tm l' cr,^«i«lba. U»n « . fid he« k d«ampa.ed 

U by Un. WU., di-ol^ «i.d.»-‘- q“«“«y- Tko P<-«« 

fac u-koc-robjoin 

Mea^Mod Kdotiw Of the * JphaU» curbooiU. of giooittt n «U«1 ootU cwb^ »r<d 

eemwtoheUbmrtedot wh«klitioo; d*® 

JSdL TbS^dUole M.I«ioo of thk -U Irtt WI ««. glocti-. «d ii «Wd 

'" wiStli'K: sxTS^s- .( 

bikKrplSit.WIU« wUphte of .loe. Hoipbilr of Jommo. 

. _ [[^.1 oUb libenwipo of bydroipm-■id furm*»eolphw*»ioc 

^ M ^? ?r<^»““ipb»«* of olmniM- Tokio* »l»wit»«« oftbk diffrtj^. 

Ck,m. H rtf.. »lir. 1*% for the «p.r..K« of^omln. i^ 
b«l ohieh doe. out uinre, for Mulytkal pnrpo^ M chwolreUy p«J* line 
U^Sriend o. with ireot difficiUiy by theM wlphotei. 8olpJuit,rf.loc^« for^ 
hr dJeolriu the eorbooiOe in diloie Mlplioric kWU the eropowted liquid drpotUiu 
^oS^ior to keep Ihe^m-id dktioctly «id* i‘ 

lieotiua, oadbMide*. if we were to diieolre the crboneU in it imlil the librrwwo of 
cnrbooie eeU eceeed. we eboold obtein > b»»le uucryetnlliieMe wit. According to 
Awde3.wUi.fonnol.oftbki.Uk^^^^^^^^^ 

o IkmUa rtt b^*f ^ Wacimi •W pDlaiA.—Thii uli wm di*<fOT<rrd bjr AwW^ i l» 
nhj,;nH it while endenTonring to prodocc the double eolphete “f ****““ >^ 
correMinodiag to commuTia^ (which, had he loixenlii^ »ooU been one of 
the tw* proafe of the analogy eaieliint between alemina t^d gt ueina) . 

It k obtained in erjitaUiM cnota. by eraporatmg a e^tioo •o“<^« ‘u^Ja 
aolphate of elaclna to U pert, of aolphale of pota^ TW eooeentratW k atop^ 
_ , 00 , u iW liqaid becDOiee turbid 1 at the tod of a fcw boon thw ^ le depo«t^ 
which k pariBed by recryataUkation. It k precipiutrf ae a ’jj 

the addition^^phurio acid to the concentratrd aoiat^ It k botUt^ aidahle ta 
the eoU. ««eh more to. though alowly, in hot water. Ily ^ action of •«'“ *» ^ 
fbM« to ka water of eryitalikation. then k deeonpo^ eotiiwly mio gioeloa and nd» 
phale of pouah. if the heat k itroog and long enoogh aptdiad. lu canpoatUoa k re- 
nnaeatcdby the fonnnla „„ 

' ci(;i.so> ♦ Ko.so* t sno. 

and 
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GLUE. 


Olucina M ilpblc In earbotttti? nf ■mmonU. WKrothrtnIa. 
tion it bolkd. etrbooti* of ammonia It drinn off, tad a prTClpilatc of oarounau of 
•liieiaa It fenatd. tht eompotitlon of whieb trtmt to bt 

aOIO,CO*+3llO; 

bat If w» amtt Ibe boitlnB at tooo at tbe loJnUon btcomat Whi^ wt oteain * 
of a doable ctrimoaU of gtucina and ammuoU, from wblefc, ^ the addiUM of alcobol. 
Ihlamit itdepotllMl io oltar etrtlalt. iWfc wdoanfr of yftrtag tarf aiy^m U 
obita, tarj^jThl. In cold aalrr, bat It catily docoenpoted by bot anier. 
carbonate of ammooia tad d*votitin| oarbonatt of ffltcuit; I' »•“*> ** “1^*^ 

ddatc alcohol, ind nearly intoloWt m abwlot* alcohol. It it eatily decomtotra by 
haaf. IcaTiog at a ratidao pure glucina. _ , , . .. 

It it 1 **" dKom|iat«l by vx|int<m to lb* air after tome time. Aecordinj to Itcbray 

tbe formoU of tbit mb it „„„ 

4010,3Ct>>II0 + SfSIl'O.CO') 

There aUoeaimi a doable carbonate of potatfa and iilacina cormpoodiag to tbU tab, 
aad it prepared by tbe mme procem. m.Teiy toUtitutin* earbooto of pui^ for ca^ 
booate of Mimooiai the earb.mitr of potjub, boaeecr. tabet loagar to dittolet the 
ciaeina than rarhonate of amnumia. , . 

Oaalie acid dlmoleca glmina bat doet not yield any erytl^unMe compoanda, eaerpt 
io rombioatuia with other oaalalin, at tbe oaaUte of potaah or ammonia. _ 

Tbrte doable ttlm ciTatalliar well tod hare the faUawing aimplt cumpomimoi - 
G10.CH>* ♦ K<»,C»Ob 
OlO.CKM + N11 Hl.CtO*. 

Them mitt are obtained by dlmolrlita carbonate of gl^ina in bl^aalate 
nr potatfa in the cold, anlil earboole arid ortiet to b. i;iert idt 

the appUealioo of beat The eompoailion of glocina it mill uodMlikd i llemolln* rw- 
eardluVU at a tetonnaide. and Awdejew and otheri at a protna^ 

K.eat treater timplicity in the ifannola of compoanda. bot gloeina bat iw JecideJ 
aoalucy to tbe ordinary clam of proloxiilct.%me and magiurtu, be.—JL K O. 

CLOCOSE. TUt name glren to grape and march tugar by M. Daman. See 


OI.UE (Colfc fitru. Fr.t trim, TarhUrktm, Oenn.) it tbtcbemieal ■nfaminee ^eU- 
tine in n dry mnle. The pteparatiuo nml ptetentatiuu of the tLln nnd other animal 
mattera employed in tbe mmmfiictnre of glnr. eooatitnte n pceoliar bninoh of indiietry. 
Tboae who eacreiee it •boold mndy to orerent ttie fennrnutioo of the aafaaUncea, and 
m dlmlnUh tbe eoit of carriage by deprlT iag them of ai morb water aa eon OOTtrolrolly 
be done. They may then be pot in prrporatiim by macerating ihein U of lime , 
renewed three or foor timet Io the cootm of a faitnigbt or three »»»»■ 
b performed in Urge lanki of moioary. They arc neat taken oat with nil the adbering 
lime, and laid la n layer, il or S inchm tbiek. to drain and dry, upon a au^ng pave¬ 
ment. where they are tnmed orer by prongi two or three timet a day. Tlie 
of the lime dita^rct the Wood and ornalo toft part*, aitacki tbe epMemia, and dii- 
potee the griatiooiu matter to dietolre more readily. kVhen the eleanied mtllcn are 
dried, they may lie packed in tacka or bogabcada, and tranaportud tn tbe glue mann- 
Ibctnry at any dimanca The principal mibitanrce of whieb fine in made are the 
naringt of oa and other thick hWea, which form the atrongem article, the rrftiH of 
tbe Iralber dnttcri both alford from 43 to #5 per ceot. of glne- The lendnM^ and 
many other oSnle of flanghUr-hutnet, abo afluitl matrrinlt, Uioogh of an inferior 
qnallty, for the porpoor. The refute of tannerba, inch at the ear* of oxen, calrco, 
■been, fke., are better articlea i hot parioga of parchment, old giorra, and, in frurt, 
animal akin la erery form, uncumbined with tannin, may be wade inla gloc. 

The mannfoctiir*r who reecirea time matrriab b generally earefol tn rnmnr thtir 
parificatiao by tat^^ing them to a weak lime iteep, and rinting them by expoouiw 
la batketi to a mrtom of water. They are lamly drained npon a tloping iorface and 
weU tnmed orwr till the qaieklime geta mild by atmorption of carbonic acid s for. In 
iti eanauB rfo*. it wwald damage tbe glue at tbe bent of boiling wtler. It la not 
neroomry. howerrr, to dry them before they are put into the boiler, beranne they dia- 
■olre fotter ia tbrir toft and tnmcBid italc. 

Tbe boiler b mado of copper, rather ihallow la proportiao to ita aiwa. with a nniform 
flat beltom. eqoably eapoard all over to tbe flame of ibo fire. Abora the tme bottom 
there b a Iblie one of oopper or hmn, pierced with bolrf, and tmudiog npon feet 3 or 
4 faicbM high? which temia to eitatata tbe aninml maltaia. nod prevent them from 
being inlnred by the ftra. Tbe copper bring filled to two-thiida of lU height with 
■oft wnler, b then heaped np with the balky animal iahat»nce».iohlgh aeUiauiwoint 
ha brim. But tooo after tbe ebnllilioa begina they link down, and, in a few boom, 
gH entirely Immered in the I^oid. They •liooM be Mined aboat from time Ip tune. 
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bin! »*n 1 


_ W toBUd. Ike bo..ooi.Bhil. B rt-dybBl gcnU. boa i. 

uaintaioek _ . . oonioai t B rnetkoi! whieb ftBctiooi 

Th« Boliilioo nroM *“ of »Blue. r«i«BUy dwrtaiiiif 

lb* pnidoetB, or iubdiNiaBi tkro “J® MocrtBiiwd by cBirfnl «*lio- 

riBrnu thBl g»UUM tfacnforr to^be dimwo off wbcooTot teiBW®- 

boBl of tit® » mBintBiiNA *od It ^ ^ «f 

ciesUly flmd »nd rtTPiHt the wtre Tb» point it cooimooly detiftwindl 

WinB^cBl Into «»«^ly «nn ,o tb. .ir ti toot Tb. 

i.ny 0^ to pt VV'boilhi.UnBliBtlBiBod.tb.Bf.IBlBod^ 

®o*t k* pTfiiwod in B irttle fof b ouBrtBT of A boot. Tbe itop- 

Bp, BWl «k« eooMt* of tko koi «l«tiiioo» Uqoor u mo off in*“ • boiUir, 

oiik toil.* pBituUy tBr«d. A hot bb4 ffnid tor «^rna 

ilSSrl^riiJli’^irofTJ ^tbo m,<no^ d-r a,uo» • m b* dm-n off ib.o 

•» lo h. BfBiB .app»«d bW « 
tltf groondi. or nmliitolTOU m' _ooct ond btbIo be ooeo morriobieotrd 

,.m,ity of of di-oirod jelly. 

bTHT^o™ -T b. «r«.,ibe»»d by boiUn, ..U. . por- 

?;;'‘r^^'noor«.iml .ppunto- Cb a« boilln, of .kin. into ,loo. in 



Bbicb ibem .« Arm «>PP«® -P* ‘k"* 

Tni’ tonri'rt:: 1 

tuned bemem tbe enter «d in^ 

"-n- “ .""i ? fr ,"?! r 

msnBcr tboi^ detenwd, bn! nt t^o nount inwi m iK u rafiwr i*m 

^ ^ 1— UB.tr.ml tIm* tiifiMir bifinn drown off ininwrr, w»t thtmorB leti 

i.dm^.off mu. ub 

bixrB 















TbeM tMX€t Mc of dtol, of a »aaai« ftmo. bot a littit aanower at biiMaai Uoa 
at lop. WkcB rrrj tatpilar cakaa of (fa* an wlaM for, emia Rraom at tW dnin^ 
tit«ani fiina an eat ia iW battcae of ibe bos. The U^bU g<M is puand bto tin 
boXH ptaoMl m 7 Wti), ilutn{h IWaacli farakbail aitb Biter rimha, till it antwja at 
Ike brra of eacb. The tfttymru ia whicb tbia ia dona oacbt to W as cool aad irj 
aa [l o ai ib l e . to ftToar tbe aolidiB eari o n of the glae, aad jbould be fluored vMb mamm 
Bap kept cerp eicaa. ao Ibal if aa; flas ran Ibruogh iW naan, it anijr betacoomd. 
Al tba end of l> or IB boan, or Baakll;' ia tbe nuraiaf if lb« bosea teae beta BUtd 
aremigbl, tba flat it aalkieoil; flna Ibr Ibt acta, aad Ibav an at tbit liaw itnorrd 
to BB Bttper star;. aMnaled akb vcatilaiiiig aiadnvi to ad^ ibt air Baa all ^nar- 
Itra. Iltn Ibt baste an iaveftod apoa a aa ditt n t d labia, ta ibal tba friatiaaaa 
take that taratd oat »ill aot adbert to iia tarlbot i atatlly the Boitl blade of a long 
kaUt ia intiaiialrd roaad tbe tUat of ikt bosea btfcrchasd, to loaaea tba ehit. Tbe 
Btu b fltal ditidad into hariaoalal Uyen by a braai win amtobrd ia a inuae. like 
tbai of a bow-aaw, and guided br raicra wbick an plaoed at diataataa etaiie|iiMii1iiig 
to tbe dnirtd tbickoeaa of tbe cake of ehn Tbe Imaa formed by iW gnxnta ia tba 
bottoto at ibe bos dcBat tbe toparBciJ am of racb take, when It b to he rat with 
a meiat knift. Tbe gcUliaooa laTtn iboa formed, maat be dtstrrmaly liBad, aad 
bamediately laid apoa nda atretched ia wooden Batata, till each fraaM ba Blird. 
Tbeat Bsawi enact over eacb ether at diaiaaeca of aboot tbm bciwa,belag Mippeetod 
by amall wooden pegi, alack into martin boka in aa upright, Ssed raand the room i ao 
that the air auy ban pcrftelly foee aeoem ua rrtry tale. Tbe cakn nait aiere. 
over be torned upeidc down apoa tbe aeta twice ce Ihriee enry day, wbicb ia readily 
managed, aa each firaine may be slid oat like a dtawtr, apoa tbe pegs at iu two 

The drying of the giee la tbe moat preeariuiis part ef the maoufoetara. The kail 
dittnrbaamr at iben«aiber may ii|)an ibe gin daring Ibe two er ibrn Bnt days uf 
iu expotort I sboold tbe temperatnn of tbe air rite coosideTsbly, Ibe grlatiiM may 
lorn w mjA n to became BBtliji|itly, tod rren to ran tbrvagb dm mnbae apoa tba 
piicn halow, or h amy gel attarbrd to the ciriap aad inrroawl them, aa at aot to 
be teparabk witboot ponging tbe art lain boiliag watar. If AwM topemaa, tbe 
watn may foeete aad form nameromi cracki ia tbe eakca. Sock piceet moat tw im- 
mrdiately re-melted tad re-formed. A aligbl Ihg ma prodacce epon giac aewty 
eapoecd a aerioae dttorioratlan | tbe daaip condenaad npon ha tarfooe oreatuming a 
general moaldineaB A tbvoderitorm ■otnethnea deatroyi tba oaegalatiog power in 
the whole lamina at ooeei or caatca tbe gtaa to Im oa tbe aeu, ia tbe^gnage 
of tbe maBufactanre, A wiad loo dry or loo hot may oautt it to dry to ijaickly, at to 
prerent h from eantnetiag to ha proper mm witboot aiuneraiu cracks aad iiaam 
la tbb peedleameat. the cWng of all Ike flapi of Ike whutowi ia tke cmly meaaa of 
absiiag tba auaebief Oa three aecoonu h ia of impaitaooa to wtccl the ronat tem¬ 
perate acBean of the mr, eiich at epring and aotcimn. for tbe gina maonflietiin. 

After ibo glue b dried apoa tim nett U Buy etlll preaerre too moch flexibility, or 
toftarte at leaet, to be aaleabk i in wbicb caie u moat ba dried la a tton by erti- 
Bcbl haat. This aid b pmaUarly nqabile in a bomld elioute, like that of 6reat 
Oritaiii. 

nlli itiiily dry h oast raceiraa a glota, by being dipped, cake by cake, ta hot 
wiler, end Iban raobed wbh a broth, abo moittened ia hot water i after wbiob Ibe 
gioa U errsand apoa a hnrdb, and traoifomd to tbe store mo m , if the weolbcr ba 
not inScienuy biA. One day uf proper droagbl will make h nady for being packed 
ttp hi caaka 

'Hie pale bard, and solid articb. p o ae n ai n g a WiUbat ftacton, wbbb b 

msa« from to* fwnvft of os^biftci by tbe firrt proccts, it th# bnl bo 4 meal cob^Tr, 
aad b moat eahabk for joiaeta, eabinei-nuben, paialm. &e. Bat miay workmen 
an infloeneed ^ •neb ignorant prtJwUeee. that they atill prefcr a dark-naimred 
articb, with amnewhat of a fetid odmr. indicatiTe at ire imparity and bod pet mralioo, 
Ibe mnlt of bad materiab and loo long expoenn to the boiliag heal. 

Tben b a good deal of ande ia Fraaea from boon Adad ftum Ibe pfanepbata 
of lime by Brarblie arid. .This b o poor articb, poaenaing link cnbeoira fore^ It 
dMrca sbtoal eatinly lo eoid water, which b the best enterioa of ha haperfeoiioo. 
Oloe iboold merely lofteii in cold water, and the more eaatidmbly h swcila. tbe 
better, giBerally ap^tog, it b. 

Some maaofoctatrn prefor o braaa to a eogper pan for boiling glim, and l—lw much 
on tkimniing^h aa It btabt but tbe tppsralaa rrpmenlrd nmle to ekboning at Imb 
coBsrt^nroec. For ate. giac abnald he broken bito naall (Rreea, pot nloog witk tome 
water into a mml, nllowed to loak for eomc boars, and toMreM to the bnt of n 
baiting-water hath, bat aot boibd iiarlf. The aurroaodJag hot water kcept h bag 
ia a fli atala fbr joiacra, eakinct-maken, Ac. 
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Wbc* th« loliaiofi, lio^w*»*r. (Mrmttirmtlf 

gvUaiiiiinc. »»«« “ ** __ dwteM tdMt in ikobot. bol 

ocSrg«»r«d*n<o.j,ih. Tu^ i» 

u prteiprt^ UI ■ whil e, J^h , muim tnirMa d »liu. » 

•iih th»J flaw. By •» obwiae* Uh* lh»» thrown 

oooiWiution M ytrj «nily **?*■•*” BtweinJtnU lh» whole of the #loe. 

down by alcoboL A ht^ ehleeiM _ i.., ,- . i^^aruble ebuM t dnriog which 

s srXTiir;. t s: 

2;L«,.le*i5l render 

,hr3»ti.ni doei not KSTS.^the 

when it dri~. IJsoil dee ‘ 

«(M — 1 -^ 1 - ftOOO MrtA Of wfttcf «florai • ••••iim* i***^*- 

1» tSd" Th-I iwo ™»«UI»C- «U»0C hm dl.rw«di «ip.rded from ewch «*hee 

.oimd -tt^e genenOly pr.^1 1«jj. hy ^ft* 

aSSrsr5;fi;t5^-iSSl^S 

•k. uirfM at ■ Une aoiiotity of wnlcr «l 80 ® F. In thei cnee, tne wnrer •« 

the ioIubU imporiiMW of the glue ^iflJS^gtoe*^ 

lb. pun doe Temnioi in th. bng «^o^ ^ wnter. If ^ 

how geUrin. b fann«I fr-" •k>«^ 

II bn^Mge MmewbM niulngoa. to tbM of etnreb talo gum 

Urlkio. enitiUge*. hurtthont. tendon., the wrou. mnnbnuiei. and bone., •« tmuf 

nsTiiisii'Ucfctr ” w ^ v~sjii 

Srs2ir?,:a7r£’s;SurJs^ 

mnat of nleobol Into thre. lUfferoit Mb.uooc..oM of ^tch tT^** 

XmiSe.^SdhM b«n .died Zy-—, or Tegeubk dbomme, miothm- Im. Wen 

d?Wd A. dr or • noee. diming 

bnltb. didenlng. nod of n deep y.Uow etdimr. It i. ii^nW In eihw. in fd and 
ataamtaJ otU, and naariy an In water. Aleohol and aoetie aevd mi»c d"*" “ 
and make a tort of milky tolntion. DUute add. and alkallM lyea 
lu iilUm*le coMtitotffiti »ro not detcnnlin^d, bus uotr » odo of ihrtn. ond sccordbifl/ 
•bofi mo\Mi »luUii if Wft to ft-nnetit. it cEholrf lb* «meU of old ehfCM. 

tone year, ainee. M. E. M. Martin, of Verrina, to ealr^ the vmA 

without injoring the gldoo. »>*“*» ‘'‘™ beeome. ydlahia few «i|“»«°wry 
Ilia nrocru ia a meohanied one (memhllng that lung praet^ m 
praewriag aliuan). and eonaitu ia waahlng Aral floor, made into a paata, with water, 

rllb«r by tb« band or ouubioetyw _. .n.*— 

Tbe ffluten thM obtabu^l U lofccpitblf of namcroof oaeftil •ppuctlwoi roe •umrt* 
Ure porpoaaa. Miaed with wheat il.mr, ia the proportinn. of St) pam of flow. 10 of 
fmh gldoo. wi T of water, it haa heen employed to pp^ a «per^^ 
itui. “errakalU. and other klnda of Italian pallet t and M>L Venm 
have made with U a new »rt of paata, whieh they hare tarmad praadaMd phUra 

^^^Lk^ERlSB b a aMI .tthatanca eairaeUd from fctty tulwttnca& It “ay ba 
orrfwtd ui ihe utmoft hy tbe followiuf pmcewi s— If we i*k# c^mu pwni^olit# 

oa end doeW.grwmd litHarfe, |ml them bilo • bwm with » little ^ 

Mud bath modenttely tod fltr the mlxtort wwteoUj* •Jl" 

■ddiliooof hot wehTlo repUoewhil if loot by rrtporitioii, we tfaell o«u«. m a foori 
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tinw, • Hail or pIaa(«rof I««4, If, after aiUeil more alter to lliii. we rmnors 

tbe t«m 1 ftm ibe fire, deeul die li<|aor. Alter it put ntli^iretlsA li;4rag<n tbra<i|b 
k to Kpinte the Iml, then Alter iftreib, lod eoareatnie tbe li^ncir ai much u poi* 
(ible witbont baminK. apao the MUid-hetb, we obtoia glyeerine | bnt wbat rsmaiiu 
ataat be Aaelly eripfira^ witbin tbe reeeirer of tbe air-paatp. Olyerrioc tbua pre- 
patwl la a traaipsrent limilU, vitboat colour or aaieU, iui4 of a ly rapr cmuuiicoca. It 
baa a eery re»i tute. Ifa apeciAr enviiy ie 1*97 at tbe tenperstafe of W. When 
^ruwB apoa harainit etak, it takei Are and biinu like an uO. Water maiMiica with 
k in almi^ aQ pmpuitlmui | alcnbol draMtlrua k readily i oitrlc acid coorerta it kilo 
oxalic acid) aad. lAurdios to Vnitel, cnlpboric acid traiufonna It iato audar. In the 
Mme way ai k doct atareb. By yeaat k boeeatn arid by the fonaatiaa of fiinatie aad 

aaetaretic leidx. 


Ita coostltiMnu are, carboa 40, bydroyien 9, oxygen Al. to 100. 

Glycerine ta ooe of the prndoele of tbe aapoaiAcatioii of fat alia. It ia prodacetl in 
large ijaantiiica In tbe aoap mamdbetotin ia a rrry iaipara italr, being cooluiiiialcd 
with aaline and mpyreamatie millm, aad baring a eery atrong diaagieealile odour. 
In order to ofataio giycenne fttim tbb aonrre, tbe rpaidoaiy Uuoora ate mporated 
treated with akiobol, which diaAlrea out the glycerine. The alenhni having been 
tcparaixd by eraporatioo, the giyeeriac ia dllnird with water, and boiled with iniinal 
ebarenoL Thin proceaa moat be repeated aevenl timei, nr until the leenh la *ufB» 
eiently free flrum auiell. It in, hnwever, diAkmlt to obtain puftTgiyeerine ftiim tbia 
aource, on icoaaat of tbe atRnrc and oondilioo of Ibe ingredimls tunally employed in 
ouking waop. wbUh k ia abnoat tmpaaaiUe to deprive of rancid odour. 

The eoaapoundi of gtyccnoe with the Aktyaeida couatitatr tbe ixrioua kioda of (hla 
tod oiia, hut tbe boat doea ant appear to have the aame enatpoeitina in aU. A certain 
eiuintity of water ii{^)cwn to ae|iarM«, and tbe cqilraient of glymruH tii be ia tame 
but bat half what k u ia otbera. Thai tbe giyerrine of iba palm oilhai the ftiernuU 
C'HtP. and the gi^eerioa of myrUtme. or nutmeg butter, C*lPO. of which bodice 
tbe oomninn riyernoe abowld.hc the hydrate. '• 

G|yecriiie k now obtained in great qimatklea from paim oC ia ibe proem of pori- 
Acmbn for aaadlea. It k empioyned with much advantage to prei er re toft badinl 
aoimaU. It ia nmnafbeturrd into aaap^ k adminiitered internally, and ia mppoted In 
puMaaa highly nutritive propeniea. It baa been employed hi eaaea of deafbeaa, and in 
■Uacaaea of the ihmaL By aome k k naod to preaerve coUodioa pUtca in a atale of 
aeoahiTenaaa (br many dayi. 

OLYPUOOH.APHY. A pteceu introdaced aoma reara ainee to ebea|wn wood 
engraving, A metal plate war eoverrd wuh a thick rlrbing-gToond, and an etching 
made tbrougb to Ike metal ia the naua] manner. Several coau of ink were thru 
uplird ^ nwani of a email oompnaition fuller. Thia adhem anly to the vamlah. 
Hbra iBt* koUovt or* ilccp tb# pUte b plMMl In conm^rtma vitb a vnluiki 

BOtIrry, and eopjier ia depoaked tn the naual way (aee BtxtTno.McTAtxrauT)) the 
rectUi bring a plate with the drawing in relief TT>e proeeM ia rarely praetked. 

UMBJSS nmy be caliod alratifted. or. hr thoae who ol^ect to that Wrm, foliiled 
granite, being fbrmed of tbe aame matcriala aa granite, namely, felapar, unarti, and 
mica.—ijwll. ' r- V 

Guiaa miglit indeed, in ba pomt and moat typical A)rm. he termrd acfakiOM 
griaue. ronijiliog. Kke granite, of fekper, qauu, and mica i but having ihcae minerak 
arTMgtd In liyan or plalri, rather than in a enuftaed aggregalkm of cry atala. —Jain, 

la wbrnerer atale of aggrexatran tbe particle* afgaeki may tere been origiiuUy 
depouiwl. we know now that n ia a hard, tough, eryatalline rock, exhibiting curved 
a^ Iwiiird lln-* of atraiiAealkm, and eompowd in tbe main of quarlx. fekpar, mica, 
and bornblewde. Minrrahigieaity qwakUg. k di»!ra fnim tbe granite roeka with 
which k k laaomlrd rhielly in thia, that while tbe cryxtak <if quarta. ft.|»par, kt, aru 
diatioct and cutiie hi gnabw, in gneiii ihev are broken, waler-wnen, andixmlbardly 
aggreeaied. Kciiee ine general belief k, that gneiaa or gueiaaoac roeka are but the 
paiticiiM of graaitr weathered and worn, ramed down by itrearaa and river*. »i«l 
d*pn>it«d In the mu of that early perind.—IW. 

GtiBELIX MAXUrACTGftiV Thk o.tahri*hn.ent. which hu been kmg eele. 
hraied Air lu lapettry, took ita name IVom th# brollur* Gobelin. Gilc* GnWin. a 
dyer at Pan*, in tka time of Pranck 1.. had ftmiMl ont an improvement In tbe then 
nanal veariet dv») and u be had remarked that tbe water of the rirniet Blevr*, ia the 
tobnrb* of «t. ^rcenn, wu rxeclkml lor bk art, he erected on It a large dye bovMe, 
which, out ef ridloa]*, waa called Ftiie-Gof^fhat (/fuAclg^k About tak period a 
rlemiih piinlrr. wbuia anne name Peter Koek. and . mert Kloek. and who bad 
IraTellrd a long lime ia tbe Eart. atablkheii. and eonlinued to hie dcnlh in ISSO. a 
manufactory for dyeing acuiet cloth by aa li ay e u re d pmceii. Through lb* niewn* 
of Colbert, otindter of l e m ia XIV,, ooe of the Gobeliai learned the p r oc e aa need fbr 
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ilM 0«nnm »ii»TUt av« from cow Glnck, whom Mm* emuid** lo be ^Hcb 
mid to h»»e learned lo djte amriet on# KoffcUr, # 

^ 1 .1 _ vi..mk ♦ AtJ thr PAriiwo icaflrt dy# ioon ioto to gtMl rroot® Uuit 

the Btitiulaee ImaBioed ihsl Oolwlin hod oeHuirod tb* alt from i^^ii It ^bnown 
t^^liSia^lV ad vie# of Colbert, purehaaed Qobclin a boihlm* from kj* 

UMraS^naform- it Into . ^loej lo which gave 
GvMmM, nod wUieli be aaaigned tor lb* "“***• 

promethm In 

nmnofiierorc of aome of thefioeat woeka of art s and not only doea ■« we el m tb « high 
“I^icJTSn^ into leav^W ‘ 

biUty in any aeW mnAnum. eacept the mtwnra of ^ 

by iL nk^miiU •too r*9«>, bMana# gold waa dcmcd by them lo b# th« king 

*"^*l)d .^omdool'y*^ ^ metallic atate, aarartimet erjettWafd in the robe, ^ ita 
dolivlim fo!J^ Oiroml. of Tf^onaali^ twl.««l^*^r^*d^ 

Vohain of minut# oombrdral cryatal* i *a alao u ^nglea or rounded fra^ whkh 
wbea of a certain magnitude art calWd peyntaa. Ine anmll muia are not Ibtgmroia 
broTrn from a grraUTMaai hot they ahow by 

rounded outline that ihia ia their original elate. The apro. gi»». of nadre gmo vyi” 
from U-3 to 17-7. UunibohU ataUra that tba Urge** known wv ny foond to 

Pern wtHaking about H kllntpammo* (S«i Iba. BTotod.>i but mnatea Imve b^ 
la toe piwrtoro-of Quito whieh weighed nearty tom timea aa inneh. fkane of the 

- augseta " ftnm Anatralia have grently eaeeedml ihla. _ 

Anotocr oro ofiHd la to* alloy with allvee, or argental gold, toe 
It arera to be a^dnila eompomid, contotoliig ta 100 pnrta, «♦ of gold and 38 of 

“'rbli mintral fcewationa to which toia metal oorora are tlm eryatolllne primi^ 
recka. the compact trawitioo rocka. tit# ^bylto atd irapwU yd aUnvtal (rroo*^ 
Sir Roderick Murcbleon mm. in hia chapter Oa At Oirigtmtl ^ “ 

hia •Silurtat"—" AVo may Bm proceed to oonaider toe naluce and limita of thaneb 
rdd.bearing rocki.and then otPrr proofk. that toe ehkf aariferoua wraith, aa drttrd 
frro them, oecun to aapcrficial detriiaa. Appealing to toe amictnr# of tli# di^rrot 
mouniaina. which at fanner oerioda hav# afforded, or itoU alT^ my 
aiuouDl of goW. •« Bnd in Xa ^neml 

faialorv. we ejtal oar cyrt to the oonntriea walend by the aonma of toe Oytoi Tatoy 
to the'Phrygia aod Tbnw# of the Oneka aod Banana, to the Bobrrota of toe Mu^ 
^gt>§, to iracte to Ilritain which w*r» worked to old tunea, and are now otlwr 
ablated, or trrj alightly prodnrtiv#; or lo thorn chatat to Ayrriro md Atrormlto 
which, prtvlooily nnaenrebed. have to oor tiiac*. prared ao ricK »• tomriaNy By 
the eaiito oontumi in nalnre- In all total Unita, gold tina been imparlid abuodanlW 
to to# anclenl roeke only, whoae order and aucoeaaion wa hate tracy » toeir 
•iiorUted eniptir* roduu Sofii«limet# howerer, h b •Uo ibowii io m dinuMW 
ihroagh tb« body of meb rock*, wbetber of liforootor of»i{tuaa» origin Tlie •tmtiAcd 
rocka of toe higbeat anliiiiitly. eneh aa the oideat rociaa and qnarU rocka (ilka tboae. 
for caampte. of ScandmaTu aod the northern llighlanda of Bcotiandy. hate very 
aeldom home gold i but the ledimenlary acenroolationa abich fallowed, or toe hilonaa, 
Dernnian, and earbonireraui (particularly to* Brat of thea# tore#') have been the 
depmiu which, to the tracta where they have uidergoo# a mrtamorpbaaU or change 
of •iruclar* by the taflaence of lyeoua agency, or other ennaet, hav# been the eU^f 
touroro whrncv gold ha* been dertved.'’ 

Gold ia usually either diaacmlnated, and aa it were toipaated in atony mataet, ro 
eprrad out in tain platoa or grain* no their aarlkce, or, laally, toiplanled in their 
caTitiea, under toe shape of fitamrnU oreryilalliaed twiga. Tb# iidueialt eatnpewiag 
the veto* are eitbcf quarti, odespar, nranlphat# of haryla. The or» that accompany 
the gold in these vein* are chiray iron ^tilea, cop|W pyrites, galena, tdende, and 
mhplckd (anenical pyritr#). . 

In the ortv called anrifrniiia pyritea. this metal oeror* gtoeriny to an InewiMe 
form \ but toongh toviaibl# to tba irab pyrites to# gold beeome* vimble h* its decan* 
poiilioo i a* the bydrat#d <md* of iron allow* to# nativ# gold panicles to shtoe fonb 
ou toeir reddlah-bmwn ground, eten when the preeumi metal may ronatitot# mtly tb# 
flee mlllkiolh part of hs weight, ni at RammeUbarg in the Haru. la that state h luw 
been extracted with profit t mom frvqueiuiy by amalgamation with merenry, proving 
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Ii..t tt. |;n».l faitlif MtiT* no< nrttat oT■ lalpfciiTrt. Thr Irm bthm 

of VficUo*, w4 af <■■■( of onr Eagtiih miBa canuiB RoU. AtUfr tba i«lpii«r tt 
tlu ore bM lw«a *rt«nl«4 bi ib* nroen* ot maamtitturmg niiiibitnc acM. tba 
tBBMiiaTTBttM.BBn«i**«BlphBreBk». b roB rt ed wiib eoBni>B wOt. ThU U tbrowB 
iatD hoc WBt«, the copiirr «hidl i* |ranit, b d'MoIrtd ai BiarUl* uf coDper. The 
tUwT pertmt hM bwtB Manned by the niMUaR araoMt iato a chloride j thW m 
diMolred oat tiitb a atreaffhriaa.ft«M«btaii the •ilTerb precipitated by ciiK. The 
ailTwr Mbr ohodaed la thu way le foU froM prioa nijimg ftom Oe. to ItM. the oaoee 
the addilboal earn abore S*. ML the oaaec ibr parr ■!*« beiaR fieea (br the gold 
It cootaiaa 

Gold eakta oateOR the pnodtire atrata. d ir a m iaaled la iman gralaa, tpoaglH, aad 
aryatala RiaaU offiirda a maarhable raample of ihh epeciee of gaU taiae. Bnli of 
moular qiiaMi,or atloaoeoat tpecaUr ifiM. la the tiierra of Oocaro, K iMgnaebeyoad 
Villa Rka, which Ibrai a wortioo of a mlea-elate dncrict laeladH a great qaaatHy of 
aauee gold la apoaglct. wWh la tUc terragiama raeh iwplaee mica. 

The oarili^aarte of Hungary and TraBeTlTtaia. ooafMaed of leUansak alcrr 
pyrhee or Mlphom of nbw. oad aatiec gold. He in taaeeea or pewcrfbl eeiaa la a rock 
oftnehytr. orta adcciBBpaac<n«leFarnlHediaateti>il. tloeh te the loeabty of the 
gold ore of Koaigibrrg, of Tetkebanya, betweea Eperlae aad Tokaj la Hongary. aad 
probably that uf the gold oreaof Kapoiek, Febobaoya. Ice., la Trannfiraiua i aa arraagr. 
ment noariy the ubm with ohat ooeora tai Eoiutorial Aowrlea. The aanfeenu ewtaa 
of Qaanaiaato, of Real del htootr. of VUlalpaado, are oiaailar to thoae of i^brtnoiu 
in Uoagary, oa to aiagnitiule, relaliee pcaitiaa. the notate of Uw area they taclade, 
aad ortbendutbeytraema. Theae diatricte baer Impre a ea d all miaetalogiaU with 
the oTidaDcea of the action of Totraaic Arc. Brrialali aad llaeqart baee deecnbed the 
gold Btiaea of Tranayleania aa aitooted in the crater of aa aaeient eolonaa It in 
ecrtala that the tradiytea which birm the priaelpd pottiona of the roeka Ineloding 
goM, are now atmoec anlTenolly regardod aa of igneem oe eoleoak oci^ 

It woaU aeem, howerer; tbol tbo prnnary anarM of tbe gol-i la aol (a ibeee roeka, 
bat rather la the airahei and greautaae Mrphyriea below them, whieb la Uangary 
and TraBryteaola are rieb In great anrimwaa drpotila | Ibr gold bat oceer been 
foonilln the traebyte of tbe Eogaaean atonaealaa of the awaotaina of the ^Tecotla, or 
of tbMO of Anrergae | ail of whieb an nperpoted apoa granite roeka, banm In 


FiaaDy, If it be me that tbe aacienta worked atinei of gold ia the itUad of lachia. 
It wonU be aaolber oaample. aad a eery nmarkabie oaa.of tbe pnneace of tbia metal 
in traebytea of an orlgia eeideatiy rolcaaie. 

Gold ia, bowtrer, moeb more eomaum ia Uw allneial gronada than among the 
primitiee roeka joat deaeribed. It h favad ditanninaled b tbe wlieaoat, argiliaecoat, 
aad frmginoaa aaada of ecrtala plaina aad rieera, eapeeiany la their re-entering 
aaglee, at the tcaaoa of low water, and after atocmi tad temponry flooda. Oa tbo 
oeearrenee of gold. Dr. Un renauka t “ It baa been aopnaod that the gold foond in 
tbe beda of rireti bad bna torn oat by the water* from the relna and prtaahire roeka, 
which they trnrerta. Seow bare eren aearrbed, bat ia rain at the tooree of ton- 
fbrooo etrvama ftir ibr aodrr bed of thia preciooa metal. The gold ia tbeni beloagi, 
boarerer , to tbe gttamda w^ed by the watert ae they glide abiag. Tbia opiai^ 
auggeated at ftrat by Dalina, and aappotied by Ibborn, Unettard, Routant. Batbo. Ae, 
WfoaodcdopoaJaMobecrrntiatia. I. The toil of tbeaa plaina eontotaa frrqocaUy. at 
a certain depth, tad iaiereTnlapota.apaBglen of gol^itpatahla by waabiog. t. Tte 

beda of tbe aoarfcrooa rirm aul atrcamlsta ocolaia more gold after atorma of nm 
apon the plaina than ia any olber eireanwtaaeto. X It bappcoa ahnoat alwaya that 
gold ia fbaad aaiaag the a^t of rirert only ia a rcry ei rea aiaerihed apaco« e o —• 
eendiag them rirera their landi ciaaa to aflo^ gold; tbnogb did tbia metal eoeae fnen 
the ro^ abore, it abonid bt (boad more abondantiy near the aoarm ef the rirara. 
Tbna it ia known that lha Oreo roatalaa ao gold rseepl fraa Pool to ha jaactioa with 
tba Po. The Tieiao aSbrda gold only below the Uaggintn, aad conaeqaentW 

&r from Uw priiaitira BmaataiiM. after trarmiag alake, when Hacoorre H alaekeiwd, 
.nM into which wbataoerer ia carried down froa thrnr awmntaiaa maat bare breo de- 
poaited. Tba Rhine gim BMirc gold near Rtiatborg tbaa Bear Raale, tboiigh the 
Utter he mneb ebacr to tbe moontBioa. The made of Uw Danube do not eoataia a 
grain of gold. whlU thia rirar raaa ia a nroantaiaona rrgim»that U. from tbe froati^ 
of tbebiihaprick of Paaom to Eflcrding« bat ha aaada beonme oarKrToai la Uw piaiw 
below. Tbe aaow thing a tnw of Uw Eaw i Uw aaoda of the apper portian uf Ibw 
nrcr.aa hllowa among tbe awnmtaiaa of Styria, inclade aa gold j Uil from Htcnmaea 
into the pleiw at Stayer, till ha amboncharc lo Uw Dannbe,ila aaada baooow aaruErtaia, 
and an erea rich anoogb to be wiahad with proflt. 
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Tht nralfr mrl of «Ji» inrifmmi Eoropo. AjJ«. AWei, •■A 

er nA, ■»! e<«*T<i*n»ly fimigtnoai i a nmariabU eu™**'***®* “ 

gkal p<ii!u*ii of M. Wa|JoP» wrpaaa that die 

ii^anMiiMhtodaatoUiailewmifoaUwoof aanflmwapfnlM. 'Hie aim«fri^ Mad 
SUoiriu ia liaaKary ataK*» alwavi io th* n*i*hl>oBAo^ of ^*"***|\^ 

Um iKtriM wood ooTtnd with r>« gwiia. *°****^.*7!^,,^,.*“ 
cUTrin ibo oiino of Varonartak aoar Abrahanya to Ttamytr^ ■iKhl ^ 

. w.. tbo vtweh of the ftirtiation of the aonfcroo* aUwna » oot 
thtrTtbr Urtitir^li# atiao aaao^tion of ((oU ofr and oecpTa la ftmlh 

ot Mocol Noar iho tfUla« of Lion) batw boco dlaroaontd. at a dooth M #0 

•M^^dh iiiaafiMof gnU aad pUtteiuo. Hot thi altavial aoU affot*il^wiae all 

cxi^^STSTbaJSiio ~u7 uta. taFt-tco. u» z; 

toooa ri.«^ wWr, tbqr offiml D«t gold, flow 

lb* da«niftlrt.of »li.trmprocki.wbieh«:cmoi 

had Mfwdt Eaaawor. aad Ihia ealobratrd ohaorrer jwd reourknl «!>«»** 
non ionncdoioly accompaoin lha gold apaagira ta ^ aad 

Iba Rhooo aad ibr Rhina. ta oompaaad. l ike that of t^loa 

oaidaafinataodanallgraiaaafn»bioi,rofaBdata.hjraciBtK,Ae. 

^nnad aioM raareBUy.*h^ taally, keen rvaiarhed that the gold of altaTial fona- 
^| aaMi« i§ |mi »cf Uuui tkfti vxtnctvd fron roc4ut 


Pn*rijK>i 

Spaia aaoteoUr poaaaaaral minn of gold io ngolar reioa, eapaeiany to th e pr^ian 
of Aatonaa | bat iJta riehaMO of the Aaieneao mioea ea^ '•*T 
JoliM Cmt It mM ta hin nid hii mrwnm defatf, aad hofa »iUrd 
Ronaa tnaaary, from lb* wealth which bo derircd from the Atwaiiah TW 

Tagwa. aad aorae other atnama of that eooolTT, wen aaid to roll irrn gol^ aaadA 
Fniocr cootalaa ao woekable gold oiloea, but tt pnteata la aeeeral of ua meet aan- 
frnmt mada Then an aono gold aiiora to Piedaiorti po^Wy the tan rf 
sunicnau pyriln of MaeMptagaa. at the ftiot of Moole ^ ly|»f •» • ” 

gorimiaadaltbougb they ii not oootaia 10 cell gtmiaa of^ la a htnulred-w^^ 
they haea loag defrayed the empenaa of woriuag theat. Oa the aouthera alopa of tta 

IVaalae Alpa. from the Siraploo aad Monte Roaa to the Talley of Aoata, 

Anna diatn^ and riTen oecur. Sock an the lomat ETenum. whi^ hu a^ed 
much gold by waabiag ( the Oreo, m Ha paaaagv from the Pont to the the nddM 
gniandf orrr which £ia little rtTer nine for acTeral milea, aad the bdla m the aaigh. 
b(Mrb<«d of Ch iraa a n . cftataia gold ipaiiglca in eonaiderable qaantity. 

In the eountv of Wicklow, la Irdaai ta the year i:»g. aomeflaa of 

gold wen foual-OBe mam wrigkiag twenty-two onaeea. Tta gold ia wmid m the 
di-bria of the Taltay at tha bam of Croghan-Kiaabala i and it wooU appear to he derraad 
frnoi tha graaila of that moantatii. or tha horabWodic graenitooea by wUch it ia tra- 
aaned. - Wnrer and MHla. bowarar, proaecutad eataoaiTa auna workingt la 

aaarrb of the aonroa <4 the gold without aoy aooMaa. Aa wa haTe already italed, 
the pyritaa of Wicklow contain gold, bat ao aurifrrooa rcina haea baea diacoTcted. 
In Cmwall g^ haa hero round in the tin alrrama of Carnoa tale, and aoma frw 
other apou t aad aaom of the quana reina traTenlng tha alata hare barn found 
to coolaia g^ Maor of iba goaniaa of the copper lodaa an known a> bate gold 
' ia only fat a nn initanca that tba pnclooa atalal haa been 


MpATBtvda 

In UcTooahirc, near North Molton. at tba Brttaania miaa. goM baa baea fbond la 
atnall qaaatitlra, aainriatril with tbe mincrala of the diatrict i bat it baa narcr paid tba 
coat of obtaining it. In Scotland alio gold bat been ftioad. IV nnaat layi i “ In tba 
leijpit of Jamet IT. and V. of Scotland, raat wealth wia procured ia tba l<ad MiUa. 
from the gold waabad from tbe mountaiaa | hi the nign of tba latter not ten than tha 
raloa of 300,000/. •tetUng.'* We an told tliat ia another leeality a pim of gold 
weighing thiny ounce* waa bund t but we cannot Cod any good atohority br tbia 
ItalemeaL 

la Nofth Walct, etpeeiany b Meriouetliihire, the older alaty roeba were deelarrd 
■note ten year* abec to be aariferuu*. PmCmaor Rataaay baa c aa mia eil deaerihed 
the diatrkt. aod eapecially the mineral and t^aarta ytlai of Cwm-eiaea-iaaf and I>ol- 
y-frwyoog. which eontaia goU. Tbia diatnet baa been worked for gold for aonu 
time I but b no caae, ae beherr, to a profit. At (logofan, aol Ikr from yandoaery. 
the Romani worked far gold, the reinaina of their worlungi being itiU to he diuoTcmd 
They bare been dewribed by Mr. W. Waringtoa Smyth b tba Metaoua of tbe 
Gaobgical Surrey. 


GOLD. 


Hbt* arc nnAraai bi «mm riTenaf SaiuwrUail, a* tka Baaa aad iW Aar. 
la Gcnaaaf ao aune of aoU la wwkad, excrpt ia tW teniuir; of tlaUkarf, amiA Uka 
cliaia of aKraataia* ahielk aatatmir tbr Tjrrol aa4 Cartadiia. 

TIm eibua af Uaajtirjr aDJ TraoayUaata an (ha odijr foU aiiaai of aajr haporlaaca 
la Carapr i (ha; arc laiaarliaMe for (bur poaitiaa. (he (leooUar matala (hal aoeota* 
|ian; (h^ aa4 their proAad. aattnaai«<I at ahoal U-'tO peaaAa aTtnrd. aaaaallT. The 
priaicipal eoaa an ta Hangar;, I, ihoae af Kiiaigah^i (h* oatiea gold w liiaae* 
minaied in mva of aalphnna or adrer, vhteli eeca^ in amall nuaoa ahd la eoinB in a 
deoMnpoamg febpar rook, amid a rnoglaaimtai af paroica, raaoUtatfaiK a portioa af 
the Irarhjrtie fanaalioai S, ihoat af Banoo, flohemnilr i awl a, of FeWttawjrai area 
alao «f aarlieraat aotphom of tilear oacsr la eelaa of aMOile and gneaaliatc par> 
P^777 1 *• (boaa of Telhehaa;a, to ike aouth of Kaachaa, an la a depoM of aarlfaroaa 
pjriua amid (rap rocha of (ha araat ramrt liaaBatiua. 

Ia Tranaj'lraota (ha gold oeean la eahm, uftea of great auigiiitode. Thaaa eaiaa 
hate no aide platea or wall amiaa. hot ahat. withaal (atmaadioie gaagam, the priwi* 
tire rock. Tba; conaiot of decoapaatag •parts. frtTifefoaa hawalHoa. hcaejr apar, 
floor apor. and aulpburat af ailerr. The nuae of Kapnik rlamren nucjais when (ha 
gold la aaa oeiatrd wUh arplaMro*, and that of Voroapstak la graalat laeha t tbona of 
Ofleahon^ Zolalaa, and Magj-Ag. where it ia aaanciamd wUh UUartsok The Iwt 
ia in aieome rook on the limila of (he (laehrtr. • 

In Hweto. (he aaiae of Edeiflin ia ftnrfanJ ms; be meatiooed. where the ga)4 df 
oeenra nitiee aad la aarilhroua pjrrtiea i (he eaiaa on a browa goarta, io a awaui^ 
of foliated hornalaQa. 

In Sberin. aatiee gold ooean ia a barnahaw at Hchlaa g a a ber g ar XmewT. aad at 
Xowino-genk ia (ha Altai auamtaiM. aoonoipaaled with moa; other nrea. 

The guM miae of Bereiimk ia tho rral nuMunaina baa bora long kaowa, coaaix* 
lag of parttaihr darwgpiwiiaefVcroar jystre. dbaewlaated ai a eda of ftamj ((aorta. 
Tbia ia, Bconrding to Marohiaaa, “the oal; work at wkieh itibtomuuas athuag ia the 
iolid rock ia itill |*Miaad i there the fhafi traeenca a aaao of appareotl; oieuunor- 
phoeed and er;ataUine malria enllcd * for ee iar ,* raaemhlisg a d e eoa i paaed graaiu wtth 
vdnaof goarta, ia-jrfahdi aoiae gold ie dhaemhotetL'' A*- net 1111“ a T(T 7 Tleh depnaii 
of aatieo gold waa diacotrfod on dm raaaini aid# of dm Ifnd moamaina, diammiaaiod 
St toam ;ania deep ia an areillaeewBa kaoi, anit aeaoi a paniad whh the ikhrit of 
roeka wl^ aatmil; aomposa the aardheooa aliarul ootU. ao anenalnae, aerpratiae, 
protoaide of inm, torondam, Ac. The tivera of dim dhtiW poaaras aoliftniat 
aanda, 

At dm floiaaiKiAA miaea, sooth of ITnuk, graot piles of aoeiaBt driA or graTel 
haring bean reosmed fijT dm axtraetiao of gold, dm eroded edges of hlgU; iaaliacd 
er;atallina IhaeatiBMa bars been exposed. wEicii, flna being mmdi nearar the o entr e 
of dm idiaia than dm ahnec, are prahatde of fltlariaa oe Ihtevnian age. It ia flrom 
the adjaronl trapnes oerpeatiaoBa maama aad liat; roeka i duU the gold shiaghi e 
(aaoaO; soal uaibmie near the aorlhre of the abraded nek a) has baao dertetd. 



Tbr laps of the higU; Incnaed lada a are in Ihrt rtmaded oK, and the interatieea 
between them worn into holes and earhltt, m if h; esr; pows^l oetlon of water. 
Kow here, ai at Bcreionh, mammoth reomina hate been foomL The; wsra lodged 
la iht loweat part of dm rxratatioD, at the ipot Bmrkwl a^ and at abool fift; foet 
boncadi dm original aorfaee of orerl;ing cooiae granl e, hefbta it was renotcd h; the 
doriUDen from dm rncant spoce onotr Iho dolled line. The frvhle iaflaenee of 
the atreami fa) which now flow, in exearatlng etrti the knoo aUn|t1e ia ieew at 
dm spot aiarkai at dm bed of the rirolet hartog been lowerad b; kwmaa faihoar 
from its natnnl latel a to that marked n for the eoaTenienoo of the diggers. — 
Umrehimm. 

It WM firm dm laflUbga at oos of the gTarenr depresafame hctwaen them clera* 
tioaa, avalb of Mioak, tkst the lBr|M Inmp of aolM gold was fiand, af which at that 
time flMd) there waa on; raeoim This “pepita” wtigha ntncy-aU potwh tro;, 
and ia atiU exbihllad ia iht muaraoi of Ike Imperial School at tSiaei at Sc Pclcra- 
borg. 
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of*oldf»l»e4i»Jtai««d«ri»* >•«» ■••••foOowis— 

..i;oOpoo4fc 

1148 .. teeo « 

184* ..isao „ 

1880 >4*0 „ 

..i»*! - 

;«48 

E<liul to »bo«l 89MS2 Ita. troy In 8w ytan—lutimm m CnU, R. ItumL 

In Emin'i “ AmliiTM* we fiwl Out In t)M yror liSI. Ae |piU ^ tfce rtnlUn 
wuUbc mA MnelsnnMUwn waf>i» prodoccA 888 poud* j t>ie Nrrucltiau worlu, S7 
pmU; «>»• iwmnininr Wm« Mmd E«i>i Siberinn wnAuif^ ! 107 pooAii petrfikw tbe 
Altni Monouiiu anil of KrrUcluiiak IBbrnan wiwki, 80 poodsi makiiif IM* feaii. 

In Alia, and eapeeially in its mmihttn dktricis, Aon* are many rniw-a, streamy 
rtTcta, and wasici which ewouln this mataL Tha I'aciatns. a onisll riirnr of Lydia, 
mlUd orer inch golden sands, that U was sopfaised to Cfaubtaia the orirn af tha 
wealth of Ceosoa. Wo» Aase deposits are now pone and forgattan. Japan, Fonnaa, 
Ceylon. Jsea. Hamalra. Bonieu, the ni^plnes. aadaotae mhar islands of the Indira 
AiThipeiajtti,ai* rmhlnfoJdstreama. Thom of llurneo are worked by the Chinese m 
an aUnrisrs^ on Ao weatem roast, at the (bat of a chain of enleanic moontaina 
. Little or no gold comes ialo Europe (Wwa Asm. becoaas its sereila inhobitanu |ilaoa 
Aeir fcnnos in treasore. sod hot* to board op that piwdoas metaL 

XunwttMs gold mines oocar on the two Ames af tha ehara of the CoUia axwnuins 
la tha fhmd^ a proeiaae of Liula Thibat Tha gold lies u fuans sains which tn- 
vene n esry entmMing reddish gnsito. 

Afhes was, with Upain. the oonna of the greater porlioa of the gold p n sse s a iJ by 
the ancients, Tbe g^ wbirb AtVica stdl brhigi into tbs niarksi m always m dast, 
Aiiwlng that the metal is'bbtaincd hy washing the sUarial toils. Nooe of it b tnl- 
leried A iho oorth cd that eoatinenl; Ana db (bnr diatriett only are remarkable for 
the ousn Ay of goU they prodaoe. 

The first miass Bin Ibute of KordoAn. betwoen Darfbnr and Abyssinia. Tha 
negroes innsport the gold m qaiUs of lha osarirh or enltart. These mines teem tu 
haer been known to ths rarirnts, who considered EAiup i a to abound w gold. Ilrru> 
dMos niatee that the kiag of Aat eantry eihibiled to the amhamadots of Cambyata 
all tbeir prionoers (mond with gutdea rhaius. 

second and chief cxplaitsiioB sf gold dset is to As sonA sf As grrai desert of 
Zasra. la Ac wetbim pan of A (Hca. from Ae aianA of the Senegal to tlm Cape of 
|*alina Tbe gold occurs A sfsmglca, chiedy asar tbe auribce of Ae earth, m Ae beds 
of rirnitli. and always A a ferruguwas taith. A tonw plsam tha nsgrues dig pits 
A Ae aoU to a depth of abow 40 (sal. aaaoppirtad by any (Wops: they do not totlow 
any eria t m# do they ranatnel agaUcty] Wby rrpooted anahAga they lepsruetba 
gold ftmn tbo sarAy maoets. 

The some dittnet furnkbos also tbe greater pan of wbai Is carried to Uomesn, Fes, 
.mt Algiers, by Ae earavans wbteh go (tum Timbwetoo on Ae Niger, serosa tbe grrat 
dewn of Zsanu Tbe gold which arrhres Senaaar at Cairo aad AlezBadris ctsnes 
from the aonio <inaner. From Mungo Fan's descrlptloo, h appears that the gidd 
spaaebw are (imad nsually A a limgAoui small crai^ horied under railed |>rbbles. 

1m third soot A Afrln where gold b collreted ts osi the t(iath.east const, briorea 
the iwenly<ftftn and the twenly-sccaml degree of sonA Atitude, appotiis to Msda- 
gascar, A Iho country of SofsA Some ponont AAk that Au was Ac kiagdom of 
Ophir, wbeniS'Solainoa obtained bb gohl. 

lAring the last, and the oummencemeut of Ao present centniy, Ae ricbeil gold 
niAes were (mud m SonA AmotAs. It oeenrs Am prinetpsUy A ipangAa amutig 
Ae sUnritl sanbs, rad A Ac beds of rirers t nuse nrely A reiao. 

Tbe gold of Meaioo b A a grat mcuure contaAod A Ae srgentifrrnoa Trias, to 
numeruot A that coantry, whose principal btcslitics are mention^ ander the orticlr 
8u.TBa. The sUeer of the argeatifbroaa erea of Goanaaoato cootaiaa nna Moth of Us 
weight of gold ) lbs tanoal produrt of tbe ouaet bemg rained at (hn IS40 to .1300 
panada aroMopoA 

Usaaeo eunlains tbs only a urife r ou s toAs eaptored as guU mines A Mexico | they 
irarerse tbs rucks of gneitt and mlra slate. 

An the rirtrs of tlm prorinea of Cancaa, to lea degree* norA of Ae line, flow orer 
guMitn mnds. 

Pern b ont rbA in gtdd oiw*. In the proeArn nf nuaiAs and Pataa, This metal b 
mmed A rsias nf greasy quarts:, eariegaied wUh red Ibrruginoiu spots, which trarers* 
pnoiitiee racks, 'rhe mines c^lcd j w sr o s Jt mu, eontist of ores of Iran and ropprr 
oaidcs. ranuAAg a grwal ipmntity of nld. 

Vul. a C C 
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An K.* GTW-ta (S^r Columbi.) b lb. rf ..u^ 

.emiiuurf .U^f Tb«. ba. b«B found, M 

:3r.“ii2 “S ss.'srjs 

?rwnlXui** -‘^‘' -b* b-Moy -f fc^b A-ork. 

U« -nd* «f Su^rTu^ut 

tot of tb# iwiuniw ehiin of moaoUimo. i»bich 
brm tW —— from thr Mb drgrto otwib lo tb« IinUi. It !■ p«r* 

s3ijjr2.rvM^ srw.i«i«i of lb. .* u*. OMfe^ th« ^ ""1?^ 

fbr mid If* «K»bl'wHe*t Tbo p*P*^ occur bi dil!i;nroi fnrmio oft*® wlbrriaff 

mimn \a VdfiiM. Ill btdf. Bod t* gnuD«, dlmeminated ■Hxojt '!>■ allovlal Uiom 1( b«» 
S;s, in by «..«! unlbor., .1 .boo. MOO pound. ..oir- 

’*T.‘,Cl^"S^.ta.o.t tb. goM brougbl Into tb. »«krt h« c-n. fto» Ho. 

.W ^JcT.f’ihkh Int r,T«l«l tb. goU™ W««^ 

tvmtwr IMt- Cwuln 8nl»r, tb« Bnt »hil* m«« »bo bod ..tnhlWttd bmuH in to 
ui^W^icnnW Join. lb. S«rwnrt.lo. k.»lug noctrt a .nw^mtU ou U- 

.‘^wbrbiTkSfc fS^“ ‘t ‘JS! mm “rr..Xir 

h.lrrmn, the rock. A KrntuckUn uorknun ctnplnjrrd it tb. mill bnd tuptad tfeir 

riiSS^tbmn « hnnil^of lb. eUtfering ditit. Tb. e^m hired a pu 
bdiAM, and Ml them lo work- The nrwa .prai 
«» recited with In^nlU, 

nmontlr *h«i l»r«e and eondnomi. iraport. of gold from San .rinaico pimmu w 

S;^ Lo^dX^re «» 0 H TOb Vdir ta tb. SUM^ “ 

region 

Baled uilb alkali I «>dh»a. bore that they Bril began to folnl. *°*“**'* * Y* i, 

ftL agn*. othwi feO hroalh tb# burfen. they “* Yi W 

laat animal droppwl into tb. putrid manb, whieh giwat ihieker at ...ry **P- 
^ r^miniabed b^ bad to cem^ef ^aty «f C 

SiSHa3:-a£E“S^j 

r-ISTti .e--.« 

tO(nmeBm<ih. prairie Jnorn^. , ._.-. Jiiii.,-iee botven th« 

It may bo adrantagwina m ikla pUr* to dotwmi^b. di grrune. ^ 

amount, of goH paaaisg Into the European miukcta. b.^ the Kd 

SlISTof CMt^Zi repedaUy of throof An.tr.1... to eomraat-ub tho total 

prodoe? of tbeM eoantrin at the pn-' it iiroe. 
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V 


TiM of lit* </ OM •Met maf 

Ai fvTMM «a/fct, n»jf jpror •« 


tr rauiilmJ at hanug k»i trvagKl uM 
I ■■ avtrf.f’am 1790 to l»0J. 


raatliwaia. 

(MA 

Axcikxt Cotmxanr. 

Aabi—8iheria 

Africa - .- -- ***** 

Palabonrg - * • * * *„* 

Aaitmn SoitM, HMti wid llemt. S^iooy* Nor¬ 
way, Swfdcti, Franwf, Ac, • • • 

ira. Atelr. 

5740 

55110 

1450 

1K5 > 

IC5 

ToUl of to Ancient Continent 

8»00 

m 

N«w CojrnxHMT. 

North Amrric*- ^ - -,• 

Sottih America domidtoiis • • • • 

Draail ---•■** 

5440 

55,000 

15,400 

Total of to Sew Continent 

40440 


Th* mi»e««r Amerie* bar. teirt Into Eurnpc and » b»Jf 
twelT* tlmra mu»» aUtrr. than tboae of th* aadent coot nrut TJw lo^qMnlitt <rf 
... to tUM of B..Ui la the mh. of 5S to 1, a diaTctjol ruio fr™ that ,Wh 
bold* really in the »«l»e of the*, t.o m«uls which i. in Enrop* M l to 15. TW. 
dUrrmcc ilrurada upon iceral cauae*, which cannot ba inrctifa^ here at lenph t 
hot H may b. aUtad. that gold, bv lu nurit, tai prlrr. heing inoch Ic. amployjrd m 
th* ana than «lT«r. tho demand to H ia lim ranch la«» airf «»« »» 
to lower iu price ranch btnrath what it would hare been. If it had fiJlowcd to rnlra 
of ila qraratity comparrd to that of ailric. Thna alao biamotJi, tin, &e., thcmgi i iiiiran 
rarer than ilfTcr, are, narrrtbcle**, rery inferior in price to It- Befare the diacwrrry 
of America, the ralne of gold wan not *o diatant from tot of ailw, hecaaae atim iliat 
era aUrar ha* been diatriboted in Europe in a lar greater proportion goW III 
A.U to proportion b now actually only I to 11 or 15 1 to p^t of to 
in that qnarter. being not *o much below that of to aOrer mine* aa la to real of the 
w wHi 

The total annual production of gold. aacluaiTa of California and Auatrali^ at ptw* 
aeni, hra been cathnated ai fbllowe; 

Frotn to ancknt ttpan'iah ootoolaa of America 
Itraall - • • *. * * 

Europe aod Af btin RoaaU - - - 
Tbe Indian Atchlpelngo . . - 
Africa. 


10,400 hilograinmr* 
MX) 

<1,500 

4,700 

14,0t»f 


55,900 •• .14 ton* nearly, 

whhout taking bilo account the qnanliiy ef gold now extmeted tom lilrcr. 


Rfpprt q/ cAe prtu/actioa o/* CoW aiacc if* ditewtrp ra Calijiaraia^ 


in 

i 

1»49 

11,700 

1449 

l.MO,OUO 

1550 

. 5400400 

1851 

> 5450400 

1855 

- 11,700,000 


in 

£ 

1855 

. 15400,000 

1854 

. 14,100.000 

1855 

18.400,000 

1854 

■ - 14400.000 

1557 

• 15,110.000 


Tbe hiatnry of to pindnction of gold in Cnlifhmia and to Statca of tl]g Union, b 
wen told in to folkrwfng table, alunring to depoeita of gold in to limitt of the 
United 8<alea. Theac hare been aappiied for thb work by to obliging kindocM uf 
Ur. Uockwell, of Waablngtoo. 


c c t 
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X Branch Mint, Snn Franciieo. 


889 


PrM. 


TmaL 

I«54 .... 

tMI^ 

tMUr*. 

iajl4SJUil‘19 

K&S .... 

90440.41710 

9n4«041710 

ISM .... 

9040041914 

9940«4ts14 

1857 In Jane 90 • 

194t«,S9S-9a 

t94tS49S1S 

Tnial 

7a.43«,76SttO 

78.438,78310 


S. Bnaeb Mml, Kcw OrlMMk 


rwAA 

cSSL 

MMil 

CMUm. 

a*avW> 

lUliMM 

Odltrnmkt 
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T4bI. 

t»-a 

TSSSrT 
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Ituttm. 

I4JM 

ISSmT 

S4M 

msT 

•IJM 


ItTTl 

Dddm. 

340 

UfA» 

IMN 


!.«• 

MIT 

•,7I7 


Mr 

• • 

IIAM 

tM*> 



m.tral 

• , 



1*24 




lMf> 


• • 

•M 

4;Mw.flai 

tm 




ijm 


• 

% 

•JTttM 

l«W 




Km.n* 

• • 


KX71M 

!••• 





9jmM» 

» • 

• « 

t.ar«ci 

t«4 

* « 


• « 

• • 

9»UU 


« « 

MUII 

i«» 


• « 

• • 

• • 

4II.MT-M 


• a 







M>44ti 

• • 

♦ • 

mMHM 

ItfTt* 

iMMlO 

I* - 




mjmrm 

« • 

- • 



741 



TT,«i 


tjlft 

TJ» 

tijttt.aN'M 


4. Branch Mini, CharioOe, North Cnmihu. 


PvtoA. 

Wovtli CarallAA. 

iMtk CkfilUlM. 

CatUkmU. 

Totit 




Daltan. 

IMUri. 

tVJl»rir~ 

XWOan* 

lUf U 1847 


14.1.777 

143441 

- 

1479,718 

1848 



359,075 

11,710 

• • 

37017*5 

1849 



578499 

11409 

• 

380^731 

1830 



907480 

19.000 

• • 

390438 

1851 



175,4*1 

15.478 

15,111 

316,0«1 

1859 

• • 


937.404 


18481 

430.000 

1853 

« « 


917,847 

81445 

15,485 

94t5.l57 

1854 

• • 


188477 

10.001 

8.318 

913,008 

1855 

« 


IIW4940S 

14477 17 

5417-M 

119488-98 

I8M 

. . 


157455-18 

• 

154 . 37-95 

173491'53 

1997 to June 30 


75,896-47 

• 

• 

75476-47 

Total 

• 

• 

4.033,189-88 

3M,695-17 

87411-01 

4,487405-88 


5. Branch hCal, Dnhhincgii. Georiia. 


, , 



Owrgifc. 

__ 



OllMV 

7W. 





* 

iw-ir 

tM» 

w 

!■»« 

IMt 

l%M 

IHM 

iftar !• 

Jwmrn 

UJMht 

MM 

iM 

IStl 

40 

um 

Ml* 

I- - 

tkUl 

MO 

lA 

M.M3 

AIM 

lajM 

MIMT 

lo^n 

■.HRMB 

AWtMTft. 

UfnjM 

mjtt 

iM.m 

M.in 

aUM 

€T.»*r' 

MelO-M 

njmrm 

TQCrE" 

nira 

Mtt 

1.441 

MDO 

t»\ 

no 

I4t 

m 

*IOfrO 

MoMWa 

OJII 

«,Mra 

km 

I.MO 

l,IM 

’in*w 

itmmu. 

mjB» 
114.071 
M<341 
Mo.tn 
tn.iM 
4T,4WTC 
31,46; 10 

l,4M«l 

DMU«r*. 

" mi 

I !*• 

IMUn. 

6»<UMT 

Vt.T.'tt 

M4I1I 

trtjn 

4nkrm 

liMM 

T«tal 

nMiU . ITMMll 

kiv.mit 

«Ml^4a 

w.usn 

ijMjina 

m 

UB4«M 
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•. Am; OIBor, New Tork. 


Tmimt, 



CmMm. 


AUUmm 

— 

Ciltowli 

-«t*w Twaa. 

IU4 

IRM 

1*34 

IwmSB 

nazr 

mr 

Mie 

IM. 

i 

|Vi4ttofV 

lL»t« 

tjm 

mHK 

tm 

tMtui*. 

tm 

ijm 

Mint 

MS 

U«iUrt. 

IMt 

Uoit* 

MrAI 

Dvllwk. 

*Ji» 

vrti 

i>a 

OeltM. 

; : 

• • 

Deawt. 

Atoi.ui 

toma-maii 

tjmjm 

penm,' iMwv 
. . > ajnr.iTr 
MM to.avMmti 
. . Helm'll 

. . lltMTMa 

Taul 

lUM 

1 ujaea 

m^m 

B.l»0 



lean iwuai;^.!; 


Srnmman tiiutil rfUn tmlirt ThpimtB tff Ihmtttit froU at tkt OmittJ Slatm tlufl mi 
Ontacka IMM to At SOA Jam US7. 



Etmrtt at oM mi tUtr balTuia fni« tlw t'nitod Sato*. M .hown by Oh wmu^ 
oneiiU mnn. on " Oooimrmi «»1 NmeigHiiiD," by Oh S«»ary of Uw Tiiwu^"* 
Ow Unitrd SulM. (Prior to U14. the tTi>on. do oat ihow mm fttm 

the i«iilSi«.nid hi Ow (BUowiog yeti* mlrtr to not tot«nto<l ttxm jmU, bm alaiat tha 
cBtir* MHival wu aadoobtcdly gohL) 

DaOwm. DnIUfm. 

lUS • - 84,II4JW5 

IS5A • - of which tnta S. Fr»»cxiea, S^«7,40l 

I8i7 - - *l^,»80 •• 


the yian aiding 

SOth Jane, WM aa biUowa! — 


Tw. 

ftCUliMe 

Cafai. 

ISSI 

. . A«oaji57 

. . N3.049409 

l»53 

. . . 483.044 

. . 1.94U4I3 

1«34 

. 1.710,711 • 

. 1411453 

1855 

... 404417 

686465 

1856 

. . . 114.189 • 

. . 878,946 

1337 

13I4«3 

. 6403,031 


ShipaH-nt. of gold fVoin San Fnaeiieo colony, to nitern dometoic paru nnd fonigB 
porta, fhMn the flan Francbco Price Cunrenti — 


1833 

I8M 


D.iinl tojm. 

- »t7.9l8.44T/i 

• 4«,18«.M)A 


Bnatoad. 

S4.975,MIX|| 

S,7SI.<teuj^ 


Oilm Camitoi. 
«lJtl3,M0.73 
l,IU.n»,7t 


Total In 1133 • 
- - 


5.t4,90«,100A 


^aatrwbiB GM iTmo^Tha dtocorery of tha grant goU »«U U Aatonrila to the 
wetoward of llaliinrto. abo« ISO nilr. ftoto Sydney, wa. uanally made known m 
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Gn»r Briuln, br » detpmeli from Kr tX A. riuroj lo EaH Ony. on Uw l»tli Srp- 
Icinbrr ItSl.numy penooa will* n tin dUh ksvlag oUniord from ooeM* two oai»»e»p*r 
dor. <>« the tlth at M*y, be writeo ihet lampa h»Te been obtained »er» iu« In wii*M 

from one ounce to foorpimodi. OntheMthof JlUy.he wrimitbetgoldheib^fmuid 

In abandonee, that peuple of eircry claaa are nroecodinf lo the locality, that tta BeU la 
rich, and from the unrfafleal formatloa of the eowntrjr, of immena* area, lly a^y 
the oold ia ftwnd to ounaiat of lift of that metal and about IttSSof ail»«». with a litUe 
hoaemeuti of ofM caiala Inflneneea. July 17th, a tnaaa of gold weinhin* IIWjMiui* 
waa ftmnd imbedded in the qnarta matria, abool 53 milea from Bathnrat i^aud aiiicb 
more, jnalifyiag the antie<|iati<me tbnned of the eait riebneea and extent of the g old 
ftrtd tn thie eokiuy. Thia raogniflcetit tTeaenre. the jwoperty of I>r. Kot. raT|iaa^ 
the lonpat mam Ibinid In Oaiifiirnia. which wae *» pound* i and that in lUeeto. which 
wee TO poand*. bow in the mii*eum at St Peterebnre. thie party ef six peraone gm 
at the tame time 40«W. la ten daya by mcana of a qui^ileer B iarhine i and a wrty id 
three, who were nneiuseenfal for eeeoa daya, ofataiofd in ftea daya mure tlM SUC 
oimcet. A royally of 10 per cent waa ordered lo be paid cm gold in matrix if fooad 
in Crown landa. and 0 per oeat if found in private property. ... 

Kumerno* el.lm* have been made by pervomi who bava thonghl that ihey had 
eieru the fliat indicationa of gold ia Auetralia. To Sir lloderieh Marchiaon le. hire- 
ever, due the merit of pointuig oat that gold might |irobably he frHind in Auelralix 
loui btdiiew it wae known in boropr that gold cxutrd in that impnttani colony, an 
Hoderirk Mnichieno tbue gieee ne the tacte : — “ Uaving la lha year«l844 reeenUj 
returned from the aurifrrooe Ilrnl mounuina, I had the adranlage of raamining the 
nnmerooe iiweimem eoUecled by my friend Coonl Streelrehl along the eaatern chain 
of Aanralia. Seeing the grent ainularity of the tncki of Iboee two diaUnt coonlrie^ 
I coaM have Ultie dlOcuhy in dinwlng a teuallel brlwem thrmj in dmng which I 
waa nalotally atrocli by the circinnilanoe that on gold bad per been frnind in the 
Awtraliaa nuige. whieh I Icnnod in autiripalion the • Cordilltta. Imprtaied wiih 
the conviction that gold would, loinwr or later, be found In the g^ Hritiali Colony. 
1 learnt in 1S40 with mtiafimtion that a •pecimrn of the ore had bren diaoovei^ I 
IbrreNpoa eneoaragrd iht nnemplDved rainm of Cornwall lo emigrate, and dig w 
gold 0 * they due for tin in the gravri of ibdr own djatrict. Threejwticea were, aa ftr 
oa I know, tb^rit printed documenu relating lo Anetratioii gold.'* 

Ananel S5th. US I. Uantenant-Oovernor C, J. Lairobe aniiuunred lo Earl Grey from 
Melbourne, the dincorery of large drpoelu of gold In that dioiriet of the colony. Ia a 
Mcood Parliameiilary bloc book, iaened February 3, USX, it l« elalrd that 73.340 ooncre 
of gold, worth 337,855/. 7«, had been prevlooaly forwarded lo England; atidihal iheguM 
fie^ of the oilooy of \Tcloria rhaU if they do not racced ia valne, the fiiat diaro»e« 
Buld fleldi of New South Waien t the total valne bemg then 300,tWl/. j and but a Irtte 
lime afterwanU about half a rnUlioa ■lerling. Mr. E. llargrav^ 

Crown landa, onnonneed from Bathnrjt. that no part of California whteh he had men 
haa pradaoed gold lo getierallr and in »ueb an extent a* Sommeriiill Creek, the Turoo 
Hirer, and it* trihularim. t .—i t.1. ibe 

P'of the tmrpina of coaviymg a correct Idea of the rooditiqaa nndcT wl^ the 
eiwatert qoi^ty of the AmilraUan gidd oceura. three plana hare hern 
Oilfment diatnem. The trat of three {.fig, DJO) rrpreeeiita a longitadinal metwo 



I AmMmHM 4flA. 

L •# ■■rklnt** 


B. ibMuuUrf wmem, 

4 * CVctaick • Crwfc. 


along the eoureo of the wml quaru vain in the Clunea gold-wimmg field. " e have 
here a* indioeted by the darker portiona of the wood-ent, tbe qoarti win rhown in 
atctloo, with tbe thafra tank, and the levcU driven upon it The lighter poriioiia ol 
the figure reml^ ou tke qaartome rock U an anrilkroiie drift t and no the left uf the 
■ection the great baealtic fonnatina ia ahown. ,. „ ,, , . . 

Fm Ml li a lertion of a portion of the Itallaral eold-firld. It m on eoit and Wf»l 
tecliM from the Hcd Streak-lunl acrina Purteifllee llill. White Flat, the townJi.p of 
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RaTlint Wot. and At iparu rtrt wm of that tow mlil pi othl it dio«« the e iu ift i nw 
driA, Mhiit, )|iiart<, >sd hoMlt fonottiaae of the ilutricL 



I. Tk« Umt ft lUUant Keik 
X llu awn raoi. 

I. TiMi »ui rt l ea*. 

4. Th« aiw4. 

k UI4 IV*4<«4b» Ittn.wtHkMWtf raaC 
C BamII twyMKoi tcivth m Oftidra ro4f>4. 

7a AM iiVMit MHlarm* allMvM 

A CrtaA. 

• mA IlMvtvwhlwifUMMilMtodMaiMriMrtMiil* 


Cifmii alluvfad ^ „ 

in. TW Or«v«i-rMt M. 

It. Q«aft« vmri irnymi Id# tim« «7 lUIUrvI W«*t. 

^ m iIm Arawbif. 

Vli Um rwaATi wi * Ur* mntm, iMtfravM Uf 
td« idlM mNl ctrf iliilr M)U 
D O li liw grwl rtTM* vklrd UrMruWrrvMi *■ 
Uhi Mm ilM •chiM hiiU vliirA nurruMM 
Hm BAlUrW ImUA. ^ 

Id tboee two wctioo. we heee, tberrfore, Ul the condilioai ahown of the pn i cc t e 
ef uiniiiS oa the qiurti lode, xod in the .Unrial dcpoutx 

fig. M3 !i . ■retina ftrim iho 
Borooadun and llollern fpild 
miBei, a Arw mil*. fri>ai the ca* 
pit.] of VictoH.. It i. t^ nit 
■nd wot Hctkm of the Cwiton 
E4ale qnan. reei^ Md ii mainly 
(irtn to Ulnitratr the nnihilful 
uu! ilangrttMii condition of nuny 
of the worhlof. nndrrtahro 
torn who hare no cxpericner in 
enbtemneaa aperationx The 
•hiR. if inch It can he eallr^ ia 
.boot 40 IWt drept and the iwef 
dipe with the Mtfld itrau at no 
anple of about CU defrcee to the 
bniHaisi. 

The waU of the .haft at a h 
not iupported on the footwall by 
pmpa and proper timbrrinr. 
which it (hauU nr, aa indicated 
W • a a. The wiodlaa* at c and the frame-work at D are both aacwadinaly inKwura. 
Thia ia the mode of proeeedina in a eery unpurtant workinc when lumuei rrrty 
'pianenf ttnarti broken ontcnataiue gold, and aln antimony anfirtm. At the point r 
the enani ntf wai exceMtiogiy rich, and then it branchee off inln anuiU airing., 
yirtmog S3 ooocre of pild to tiic ton. 

It la not nrrraury here to trace the pmgrrea of goM-minlng In ibi* colony. The 
quantity of cold diaeorvred and expended baa been enormoux Some rxcerdingly 
laree ** onggrl.” hare been foowdi one in Fnnwt Crreh, weighing SSIhx toa. ISdwtx 
and the Mrlcome Nugget, weighing 3317ox. If dwtx 

The produce of the gold dcl^ of Victoria in 18M waa aa follow.:— 

The qaaniitir. bnmght (a Mrlhottme and Oeeloog by cacort, oe. 

from CMUoml!ti and out-.iationa • . . . 873,307 

„ Sandhunt and doi .... 339,100 

„ Maryborongh and dm .... 337.700 

« Ballarat and do, .... l.otniAM 

„ Decchwonh and . do. .... 894.700 

-• • 3,041,337 

Brought by prirate hand ..... 831.313 

tluantity which ha. rraded duty .... 89,411 

In the treaenry banka at canl)s Acw and in tranaila • 4I0,IM 

Total ... a.u4KlM ot. 
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The enerij </goU Ihn AnitrmlU mne* 18« h«Teb««M WIow»i— 

Tilw. 

/ 

I8U - - U.S1B4-W 

1854 - - lt.r-M»,MO 

1857 - 


1851 

1858 

1853 

IBM 


Xtlm. 

£ 

907,113 
•,785,803 
10.4«5,700 * 
•.0S8,73» 


Th« of goU *jporW flpooi N*w Sootli Wtlei bIoim l« lli* •»« pciiodb 

Imit* been t — 



Qooiauim. 

VbIw. 

1851 . . - 

■nr. 4eu nrr. 
144,180 17 IS 

* 1. 4 

468,338 0 0 

1BS8 ... 

81A73t 18 17 

8,680346 0 0 

|9M • m • 

54B,US8 IS 81 

1,781,178 0 ti 

1 1854 ... 

937,810 IS 8> 

773808 0 0 

IflAft .mm 

84,384 14 3 

809.850 0 0 

m • • 

43,463 17 1 

I38.U06 0 0 

lSj7 to Slit Marrb • 

17,083 N 0 

64,041 10 0 

• 

I,8;a773 S 8 

4,0SSd>0O in 0 


^,, 1 ,^ Im^ beoo dlooo»i!r<*a In ioinn coti*i5wnhl« qnanticiM In Tnmuwim- ^^,3nn be4H 
r»rort«i«»h»»i«R b»*ti fimnd. nlibnogh m jrrt tio« to nny urnit ntiMi, In !<«w 7.«l«nd i 
juJlitta »»M known Uul thin prodoon nwtnl in funoil in nil thn inlnndn of ikn enntero 

finownriei </««U « BritiJi CWwnAw,—Thn folla^^mmimlMUoii 
from n correiNOdml to thn Ooaettn. \ni»«MTtr n Ulnnd, in mpndnUy 

iaWfoting. U in t>ptr Frattr Rinr.^ar. »f, I8SA _ 

rf /*» OmJMi 9f BrttM CV^rntm^ ThnI thn nnnfrroM dnpedtii of 
thin wn nr« •preml oner n eoonklrrnWe ncope of noontry h nppnrem from thn ftn> 
tbnt l^n« <liJtgin«» kn’or nlmndy !»«• ^otttd on thn Frnmr & w. nntwding from Fort 

Hot* Jmontlol’Drt Aleunder. neontranonidininoen of nemiy ♦gUmiWi. 

tritatnriro of thin ntrmin. Thotnpnon nnd Bridgt nnnin nre kno^to hn ntmfero on— 
Ibo UitT ndBcinnUy no to hnn. nlrondy richly rnwn^ tW who hnrn^ ^ 
it nn hlnh up nn 35 or 40 mil** firoro itn tnomb. whiln thn furuter bnn hern nniwrtninnj 
ro^"?nuny hm, thnt »iU pny in U* bnd. On two of itn eooflomtn-Jfic^ nnd 
Ronnonrlr BWm—«ood dijopn** nnf reported to hnve hem rremtly dwvutenA Hoir 

In renininn to he nn«. Uttin or no pronpncting hnrmg thnn (hr h^i aot nytm 

the rmrat of thin goW-flnld likely to bn Umiud to there Tiyrrn^lhrir 

CiZrm idTwn. fbonJ^ %U work, dnen by^ p«ken while «- 
JlK’fhr niwuln^tn mroond Uke 

the oulfd of the Inkn nt • point nboot IS milm ft™"Jhe Fr^. Thn dmt 
wmnppniTtitly of hlnhitnndnrdTnliin: nltwo pinent o^ lulloort Rtnerbnn toring 
^n toiod tlml wUI wnirnnt worhiog with n nlnicr. The flnt of there b on the ni^ 
of the mrenro, 10 railea nbore Port l»ooglni.wliet» n pnrty nr* ^ wnnhlng wiA 
^Mtee* with ▼*** mtbfturtory f*mitn. When 1 panned ih#npot they hnd been nt w^ik 
wo^nVthe firm dny^throe mnt. took out 414 300, S. nent dny. «IA 
^wed me gol^ which wnn Snn, Ukn thni Ibond on the Idtwer Fninr. The oOwt 
bar b 30 milnn nborn Port I>nifIni. It b rery nxiennire, mid prombe* to pny m well 
n, thn aoodrntnMoed, though hhii not yet been wnnk^ Pnin nmito to them nro 
nhandnnt on thn liDoort, nod the ihet of them hntrinf been pronpeetnd » owing to 
the ncchlenl of n log i»hin hnring been bnilt o«» them, njnd not becanie^ leeoind 
Buwr likely to nootningoW than the othnn. For luu milro n^n the F nnlioo. nnd 
beynod whnt b tonnnd the Cnnoe Country, the tank* of Fr^ Hirer bare b^ prored 
to my errn betlw thnn hnlow. tbt gold being coonw •“»"«» 

M mm* pbntHWi It will thui he men that the pild*8eldn of Bntiih Columbia. niert> 
tamed to bn paying, to my nothing of rnmonrod dtncorennn beyond, nrn toleribly «- 
trniir*. They do not. it b trne. ritml thnne of Californin m Annti^in uymngnit ndn t 
hut Ibnt they cornr n large ncope rf eoantry, and gir* rmploytarnl to a largo 

noDoUtion. b lettJed boyood comromrny or qiirotiot. . . __ 

' Jffwdanm qftkr Jtfuinn.—“To elaiai that thn Frnier Birrr mm** art anncKorthat 
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bbrn hw liMD gramOj rawM ia tbmat io At mtac* of Caliibnia at an 
wrl; day. voaid Iw Ulr. I mijtlil tajaiiick in aanhnalliai ofUi* aaaifronaflMlnmtliat 
attroiM iIm ttm advrntarm In thaw minta, ahliaui ONAiof Myatir tkcir afolc^at— 
bow th* lainm caaie too noa and in too crrat aambnw—bow tiw riTrr krpt b{s and 
of Uw Buuy diaadnatagn midar wkkb ibry Ubonrn) i aU mi|tbt b* «nia^ ttpna 
WCT» h not DOW wall known to tbe |ahlie. In rngiml to tbit •aetiun, bowrrrr. I oaiy 
tay thoaa ntonrm wbo workad btra but winter and tprinir anifcrinly ma^ largn 
wr^i) ana that tbnaa wborama in iiDra haTali«aaabtatumnaiB.payina thrruwwMioa 
prim they bora dim for pniriaiaaa. tworn that that moat bate bad good paying 
clainH taoal of tha Uaw. Tha rnal of litiog bare, whb other nirimry rananditonM, 
CMild not bam bora baa than Ht a day to tha man, yet I dnd all faata bran aUa to 
drftay thair oumat npmtii, wbiU many ham aeraainbitnl largo aitnta -anfltctratly 
I«go in a imtionty of com, wnU ihnaa who hatv bona ban any bngth of tiaar. to bay 
in a wmtar't aiock afptoritioaa.rtanai tbapraomthigb prim. That botur araraita 
nt nudr bviv tbM la aay |iart <dt CaUfortiia at nfft ca t la ao itaabc 
Thia can be dune erco with tb* pnaeni want of dltchrt and laadiffnwni apniiaam llir 
tahiag oat tba guld. Throe digmga, owing in tbe Soenrwiorihe dual and tlmdiflhnilty 
uf taring it. tcf|iaira to be wnrCd wUb thtim —a mode that baa been aarrodured to 
^t a Ihnttnl ratent» Jet, owing to the waat of laniber, aa well at of wberla ordHebe# 
w anpplyiog water. When aloam ihall bare been genenUly broitglii into aao. nnm 
tun twice the amnant dow_ mnaeil ran be taken out to hand. Annthrr ranee tbitf 
will l«i^ to muirT tbeae minea bigble remaorratien ia the aggregate la. that rTery 
*0 lecare a claha. and that but little rapiutl will be m)aired for atart* 
Ing operat^M bnicr awry laoe wiU eatJoy ibr foil fhiiU of hit own labmir, aod none 
rtmaha Wk. For Ai% winter, uwing to tba lairafua with wbirh pnaeiakaaa baea 
barn gut la. taut mocb will be doaaa i no oate bare rapecta it t tba uuanat that will ba 
staled at, as a gmrral ibtng. will be to niaka eauugb to pay eapanrea of bring, to 
pwapeei a littla, and be on hand at the breaking up of winler. Wiih tba ewniog of 
ffprta^ Ur^ nfwtMmtift wiU W intr^ ud rolvrtiua tbf immc MtuttiiM 

aomipatiuoa. or raihrr, I abnuld toy. follrat cnaednacs aa to the rcaaba.’* 

Taw — “ That iheac ulorw will be Ibnnd aol only rich and eiuoaira, 

wrtiuro laatiiag. 1 an bally aatirilnL Apart froaa thrir mat antmt of earfoee. tba 
dlg^ga at noa tiia* tbonghi to ha ibaHow, are niiw known to nin doarnwani In manT 
^Ilirt t^good da^ It bu lately been atcertaioed that not only the ban along 
the riwr, tmt many of the lowrr beoclae* or table landa contain au^iriat aotil to par 
whrm watw can be bnoj^ opoa thena, wkieb in moat cawi ran ra^y la gone, 
naeae bctarhoi am aot only numetwia, Ihii Often of grant extent and wonld alTnnl 
am ploym eiat for a laim auaabrr of narn far many years to conaa. lattle or no laaivh 
hM bean mi^ aayat for drift diggings or ipiarta. tbongb tbara ara ahaodaot indioaliotir 
*™' P“y“>g ebaracter, rxiat Fine ledgn of qnarta. in fort, prenent thcmwlrea 

emrywlit^ thuogh no thomngh runainatiou hai bran ma<U of tbatr •iiulity. 
The banu of Bridge Rarer cooaial of altcmatr strata of ihllr and qaana rock, tbe moat 
foronrabls pomiblegeologicsl fnmuukm 6ir gold. 1 wonlil anatiirc, then, after haring 
leeo eoaaidcrabla of the atiam in tbia quarter, to expma tha couihlent opinion tliot 
they will prore anffioiently extenaira. pr^nctire, and lasting to warrant a large lia- 
Bugmiloa to thia country ia the anaaing tcaaon, and that Bntkh Colambia ladertitiad 
to be«m ao^r great goU-iirodticiug mgiiro. tanking next to tWomin and 
Boto* " " BDount the will baraafiar anaaxlly yield of tbia |avctuaa cam- 

8^ b a gmrral rbw of tba goM prodnchig dbtricti of tba world. Uurh fear 
M bem axprauad Imat tba inflax of goM aho^ mioea tba ralue of rhxl netaL 
mnm the diacwmry of tba Califomiaa guU>lirM in tMx, not lass than 
Merihig ku hem added to the wmhb of Enmpc and Amerim ftom the gOMt g«4d- 
?* . , Anitralia. Thie qnotioa canma ho diaeoBed in Moea. 

but It b one of the greotesl interoat, demaading xlika the cuniiiicntim of tha ndithdao 
and the aocbl philwnpher. 

beating. This b the art of rrdneiag gold to extremely thin Icarea, by 
tuwiing with a hammer. The procewra etnplOTed for ibb poronae may be applied «• 
otlmm^la, aaxUrar, platinam.and eopper. The tUmuuu ntedto gUd ihewifiogaand 
*. hlBrtineiiU i and Pliny loOt no, that fWaa an onnre of gold (bnmng a 

plale of 4 engarx Bqnare. ahont 800 Icavai of the etme area were bamtoared. At the 
prrrcnt day. a piece of gold b extrmh'd ao at to eowr a apaaa 88 LAM tiinea rrralcr 
than iB piwiary larfoee when mat. 

Th# mdd mplmed In thb art ought to ba of the forot ataadanL ABiiy hardena 
gold ud reodera It lem malleahtai to that tb* fnadoteol tradranun who ^mU attempt 
to dehM tba gofah woold aapoae hlnuelf to much granter biB ia tbe npantiuin, than 
be eonlddcnra of jiroOt from tlic alloy. 


GOLD BEATING. 


395 


Fmb- priMnnU otmtioai ca(iMU<ae tha n1 of gM liaitiiijfj— 

I. Tbr outmg of |)m gold iogoM. *. Tb* limlm l M O. 

^ hamm^rinf. ^ The btfUiag. 

1. Th« g«Jd u Bwltad hi » cmcibU oloiig wuh « litlta hot**. Wlum it hu bccotM 
rniaid atwogh. U il poured oot ia» aa iagot-aiooid ptatioualj ^ <5!*^ “ 

Um ioridfa "njic uigot li uk#« tm mmA Eonceled id opI aahe*, whkh both tonMi H w 
il frtm groMc. The moeUa are aoade at ceel-lrMi, with a MMncwhal remcaTe la- 
urtiiU iigHace.locotiipeaiiaSefbrthrfniaitfwtstrKtMao^Uicccomlparuafthe metal 
bi cooling than tW eOgim The rngoti weigh abotU 2 ooocct rnah, nod are ] of an 
inch hfoail* 

t. Tkt Arytap.—Whan tha lagot ia anU, tha Freaah goU^baaten bamniar it oct on 
a nuM i/ittal t inchta loog and a browL Tba hamnirr for tbia porpoM ia called lU 
forziBf hanaicr. Itwaigbaabouta potiada, «Uh a bead at uoamdanda vedge at tba 
olbcr, ibabaad pcaaratiagatijuareflia of Ij inch, lia h aa d l a ia 6 inehea lon^- Tha 
worimaa redorea tha ingot to tba tbickncaa of ) of an Incb at moat i and dunng tb> 
opmlion ba anncsla it wbtnavar Ua in h t ia arc bteoaca hard and ajd to eraefc. The 
Cngliah gold-baaun omit tbia procaaa of bamnunng. 

a. Tbr iaannotjoa.—Tba roUafaeaaplojed for tbia 
factiv ejlindrieal figure, a polialmd aafboe, and ao povarfol aa not to hand or jirid in 

tbaopataiion. Tb»altiBialeaac«UaneeafOiagoidlrafdep<n>da»CTyoiilcbOBtho|»f 
eiaU* with which tha riband it extmded in tba rolling preia. The WBld-baattr dcalraa 
toharoaribandijfaachtlunnaaathalatqnarBia^ofitwiUweighSigTaina. Frr- 

niwnt annealiuga an requiaita daring the Irainatiow. ... ^ 

1. Tba riband of gold bring tboa prrpaivd anifoOB, tU ^-heaM e^ 

it with theire into w ell egnnrae of an uich oncht hieing preTtoaeij’ airhled U witii 
cuaipaaara, ao that tha ploeea ma} be of aa equal weight aa poaaihle. T^ aqwrca 
air ailed orer aacb other in pnrerU of IM. with n piece of fine calf-akin «|H«« 
blerp^ batween each, and about 10 eitra reUiunt at tba top aad !}*<*» 

rrilum learea are abool 4 incbca aijuare. on whoaa centre lie tbc gold lanuu of an 
inch aqnaiw. Tbia paebat ia kept together by being tbrnit Into a caaa of atroog 
parcbiaent open U the eada, ao aa to fiwm a belt or band, wboae am aMuare 
cueefrd In by a aecoad caae drawn orer the pa^cl at right •*> the fi^ 

the paeiel becomaa aulicirnUy oompact to bear baatii^ with a hammer IS or 11 
pnqnda weight, bariag a circular ibea nearly 4 Inehea diameter, and aomrwbat coore^ 
whereby it atrikea the eratra of the packet mart foroibiy, and tbua wineenea out tbc 
nlitfW minUy* . 

‘rhi bolting b jn^ocintd tm n ytty ctroog bneh or itool, ft nm i d to rreiim i.^ 
block of marlJe, about » iaehai aquart on the inriitee, ancloaed np« arere aid* by 
wood-work, nie^ the fra»t, where a leather apron ia attached w bleb t^ workaun 
before him to preterra any fregmanU of gold that may flril of the packet. 

Uamiiieritahart ha»Ucd,aadiatBaBagedbetboworki^wiib«^hMd» ■^etnkm 

thirty on the midiUa of the poekat. frequawlly tnrniiif H orer to beat both iito aTikei 
a fral daxtraaaly dmta in tha iateeral of two atrokea, ao at not to l<m a Ww, ITia 
nachet ia aeeaaiooaUy bant or roUad batweantbabaoda, tolooaeolh* leaemairf ie^ 
tbTrmdy eaieoelon of tba gold i or it ia taken to piacut to anmina the gold, tiri w 
ahIA tba oeotrel laarea to tha outalde. and eire trrju, that crarytblng My ba ^naUt^ 
\4'li«ney«r the gold ptaiaa bate antamUri under tbia ireatmmi toaruriy theaiaarftba 
rallum, they are remond from the packet, aad cut into ftmr equal aqaaret ^ a kntfc. 
They are thna ndoeed to aeariy the taam tiae aa at fint. and are again made ap into 
paakau and aocloted aa before, with tbia diffenmea, that aklna prepared ffrau on-gnt 
m wow ImcrpQMtl bctwiea «»ch gold lowC i mt i d d TeDoiB. Th« tMcmd tonimc oC 
tr.iinr k performed witha laullcr hammer, abort 10 poonda ia waigh^ and la ooeH 
itaatd uU Um Icirei iiw cjUitided to Urn bio vi tbr ikuu. Dunng ihU iwnnlq too 
packrt mnrt ba utUm foUad. to render tbc gold at loota aa potal^ firtwaen tba mem- 
hnata | otberwiae the tcarea are really cbalrd and benkan. They m 
apmd on a enabioo, aad nibdiridad into fmir aquan pieeea by manna of two pkecaa of 
een. egi to twfy tlurp edgea, and (Uad down trauBreraaly Tto rectan* 

gnlar eroit being applied oo each laaC with alight preaan^ diridea it nrta Mr «<rt^ 
portiooa. Thoaa are atxt mada ap into a third packet it eontnaieBt thiekneaa. and 
finally fcamnierrd art to the area of fine gold leat whuae aracage ilia ia from 3 to 3| 
lachaa aqnan. The hwere will now hare obtained aa m IW tunei gmter than Um 
pUtaa before the hammering began. Aa ibaar were originally an iaeb wiuare, and • 1 
ofthen weighed an oanca (. Ij a TS - larj). the aurfore of the ttnjyhed l^ea 
will be 191 a 71 - 14,400 aquarc iaebat, or 100 aqnare fret par onnea li^. TTut 
b by no in«iai ibo uluamte digror of for in oaneo miy no luiniiwiw 

•o a> to eorer 110 aqnare fret ( but the watte incident in thit caae, tnm the numw 
of broken learn, and the bereiaa and nicety d the labour, make tbii na impenlltaWa 
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ll-piirr4nd.«ch tfcm loi»« to ».k# k.d«.bl« ud 

Tfc. Imt» of |oM mo p« op i« nniUI book* midc of rf ^ 

*fcir”'^«***'**‘“ Brfow pMlins 

“* *‘j“.“^,*“*** ib^ MO IWUd ooo br mw viib • dallcM* arntTaft^^ 

Am dom. They ■wthrooMtoooeiUe.bym •J»rp.«d«d •!««» .IS 

i^ned oo a booed. Wbea thieaitoaio.ftaa»ed «J«w l« p»—J ItTati 

^booheumJSSrJS^iryyi;^^ 

iiNo e joenliaritiee of the Kreneh pfaetice of aold beMiao. The 

•«*««- » Bt«C an «MI«a yiMlhVlt. iu tUM 14 of thcm^ vk^k Lm r - ■■ 

“ to feno a tfaiehaco* of aboot as iach, the rihuKl beux lof a iiar iv 

•“«»»-»«»• them .npebe, jiriirui 

^f***?*^ hoaunrr. eo ai to Mmeh them trate out hi»n ih» . o_ ii 

mna by ealoodiaff iha athMsaoe lowatda the *” 'f 

If'u- J. b U.ieh« Uua a Wof ,p,y pap.,. 

i»ier^ 

— S af TrUttai at tba top and bottom of the packet Me 

TiTL-i^ ”* " /q-te. a. well a. the parehaMmt 

fotS ^ ;»■>«. btoomer. U.r« .*er, of the «». 

hoCom, • ftJlicj# Aepuiurd from ik« onur torfkctf t hut 

Sxis.'^^rsrrs wC.“j;r;:: 

hrt-eeo I«»«^,toe7Sf *? by leaf, 

white wioe The* ■» •ometHne* with Tioegsr, at uiheni with 

of a^rioadedilS^Jriebi ^-£1!^^“!!!* 'br 3 or 4 boora. ooder rompTneioa 

dried^llS^bdaJlZe^ ■ ild to oootnet damp to aaadlJ^J!^ if ibereton 

opon incUoed uMe*. ***’*”'* it fnan the fioda, by waafaina them fliwt 

bo-b ‘b™ br ImJ t. wooden 

«• oi a port,CIO,, Jbna. The method, of wxkm* raty m idUtani lomUtiee. 
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TTK|ieo|a.ciJWBol«raiaB«.<3*w-uorT*Ui»«*i^ 
i Mnploy > ptenk with M Innnm* 

boM w in ImOincd poutwo. and pot iW anad u» ^ w»»W “ ^ 

in n »»iHr». hnt the »«»• »«* »««» “““««• ^ 

Ibia am anrifcnwa ajatallie tnlphidea. aocb aa anlphidea of copper. aUrer, 

**Ti^tttoy ew'aiw^'firl^'rnnnd ia the atampiag mllJ. aad ihA waihad la hand- 
**Tni« aoiStom1aU|*hUa are ntoeh mom cominon, hot moch poorer than the (hrnim 

ore* I eooKi contain «»lyoooltM. 00 Oth part of (piid, and jat they amj be worked with 

■leBntaee, when tnalcd with akill and economy. ._ 

The poid irf three area it teparaled by two different proceatca i namely, by niaiiw 

"l^aoriihroaBmrtaUie anlphidea are llrit roaatede. then mrltad into which 

ar* foaauid anew » ant famd with Wad. whence an aanfcroaa lead U obtained, which 

liminam ealcSatiun or fntion. Theta proocaaea am howerer iiule 

they am boa econooueai and certain than amalcamBthMi,«peelaUy when the poid oraa 

oonakt of copj« PT"^ 

noint of obtaiaia* aanfemoa rote copper, or erno Wnck oopper i^Indtnp goid, 
S^^t^rtal^not be aepaiated byiha proecaa of Ihioation. i«w^ the gold. 
CJii^mom affnity tor copper than for lead, can be hot ^ ?|** *^ 

mettOr rflrthemmaaooithoprocrmofamaljpunatiOTia^te'rfci^. 

being the tame for aUrer. we rmerre iu toll £acnpu<m tor tliai me^ 8m SrtT«L 
Tbe^h or« ia which the natire gold la appomat, ^ awrely d imi mi na tr d la a 
many ganme. are directly triturated with ,nickailmr. wrthoot «ty prci^tory 

*5^th. poor oira. in which the gohl teem. Imt amal a ^ m»» rf ^ 
rnlphUe of copper**., 'l-r «• «»>]««*<« •«» • 

-.1 ^ T^Sw»cr«a«niro|tUalm to Uy hare the told eoTclop^mt^aalphunna 

TTw qaichiileer with which the ore ia now giuoud teiaea the wtude ot ita gold, tn 
howcTrr aatall ■niantily thia metal may be preaent 
The gold pntduced It the r^iag proeem with 
b Biar contain iroo. tia, or ailerr. It cannot ha aeparated from mm •« 
grcat'difiraliy and expew, if the pruportkm of gold be too aaiaU to admit of the em- 

*^'SrcImdl5oBwitb"wad, gold may be deprired of any antimnny anii^ . 

tL eies auld a rewtarkaWe hardncaa aad briuleneaai a pleea of gold, expoaed for 

Thr .am. thing hwwa. mom 
rmdily ^er antimony, from the eototiUty of thia rnetaU ^wo^^hoianihpart rf 
hiemnth. or lead dceiroya the dactHltv of poll The tm iwy ba got nd rf 
by Ihrooiag tome oonoaim aabHmaie or ailm iato a ewhle. coatalning the 
Jlor Bytbe Bret agent, perohloride of un ta eolatillaedt by ibt aceond, •Aiaanla 

of imtaah tonna. which la emried off in the nmniting alkaline .cow 

Oold irentrd hy the proerwa of amalgamaiiuo etmUiiia commonly nothing bat a bum 
aUrer. The aUrcr ia diaaolred oat by ailric acid, which Icaraa the gold unlowhcd i 
Imtiomake thia ymrtoiy with aneccaa and economy on the great toale, aereiai preeaaUoaa 

niiiat ha ohaerr«l. ..... ... _ . t-t_ 

If the mild do not cootain tolly two-thirda of ita weight of aUrer, thia mrtu beiW 
Ihomagidy enreloped by the gold, ia partially aeranied tow tlm a«^ of «“ 
MThroerer, therrfirr, it ia knowa hy a trial oa a aroall ae^, that the^w la awh 
below thia propofilim, wa mnat bring the alloy of gold and allrm etandard by 

adding the mroialte qnantky of the laltcr mrtaL rhia procaa ia ealM mrlatn^ 
Thm alloy la then gnanlated or la min a te d t and toom tw^ to thnee Ita waight of 
ealphunc or nitric acid lalo be bnUed npim bt and whm h b Jadgrd that the tain- 
tlun haa been pnahed ai fkr aa potaible by thia Brat acid, it ja decani^ and 
1, p<«md on. Uady. ato>r baring wmdted the gold, wmm ariphnne and .. to 
orrt h, which earriea off a two or tbme tlmoaaodib |»rt of •hicli.nttrir add 

alonr etmld not diawlre. Thna perfreUy pore gold ia obtdi^ 

The aUrer held ia tobilina by the anlphitnc or nitrie and b pmcipit^ mtheme- 

ttUic itnie by copper, or in the elate of chloride by eea-enlt. See Aaaxr, JlWAixrmm 

OoM has tern afinity tor oxygen than any other mcloL M bm alone, it rannot be 
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ozUlMd b]r wydaitmaflMM vUk eoMact af air. alikomkia eoaManticNi vkb otkcr 
oaldiMd bodia^ U laay yaia la a Male at aa oaala. aad ba rr*a vitndaiL Tha por- 
^ faioha iato vhicti gold leaf ia wa i rmai I 7 aa rUctric ditclairaa b aot aa oaUa. 
tnr It h «|aally fcnaad abaa tba Jiaabary la laaifa thmagli i« la li y ji ra gia gaa. TWra 
ar« two axidaa at p>id 1 the km or praatide b a g iaa u powdrr. wlwii nay Iw ab- 
laiard by poariaf, la dn ooU, a mlallaa of ponnh iat^ a aolatloo U th* awtaOie 
ebkirid*. li b ax darabb, bat tcNm ebaaga ia Iba owaMraina baa laitalllc oeid, 
aad poTozide. lu omMitamu ara M-lk Mta], md >17 oaygoa. TW peruaida b 
baM prepared by addiaf la a g aaiia to a aaiatiaa of tba atelaUia rkVirida 1 wnhnif Un 
precipitate w'ub waiff till Uui ao iMiger tahe* a yellow tut ftooi nariatie aetd t Ibea 
dignllag Mnaig aitrw add Opoa tbo tcaidaoiB, wbicb faiaoTai tba nagDoaia, aad haTta 
the peroaida ia the fam of a Mack or dark bmwa powdar, which aarow to portaka 
BK>re x Iba propettba or a natallic acid thaa a t«aa. It aoataioa.tU '77 par acab of 
aafk™* for the catloaae ian blaa t itai of galiaiiJ tia, eallad tba Ppaiipa PaactriTaTa 
or tlaaaica, ma Cuaira. IhtuczirTa. 

GcU n^at^— Tba fbUowng prooeiB bai baas mtanted aa a feaalaa ioreidiia by 
Mr. W. E. Newtoo la Janaary, lUI. 

It c nnibii , I, bi ndaciog arAatifatoiu ct aay Mbor goid balbno la a giaaalali il. 
or ipoagy, aa dbioiagraled a nW ab r amditiaa by Awlaa ibirewith of aha*, or KNaa 
otter aalal baaar ^ ailear, aad ih* aaharaaam feoMiTal of tba abte by dilnta aBl. 
phone aa ether aoidi that la, tba mluaiagof tlw goM hiiUioa to a aiata to'allow of tbo 
ranoral by aeida at tba bhrar and otbor inpiiritia* eoatalaod IbrrelD, M ■ to kf It 
ft>r ooliuga aad otter porpoea* wilbuul quortatioa wiib ailrtr, or aay xbar btlar*' 
nediala |n>nii j aad S, la pnltarbliiy. by grinding or coarnaaioa. gold baUioa tea- 
dared briub by aamn with bad, lolder, or other aaiubli metal, the ailear tad other 
buporitia* balag reaioieil Ire aeida ia tbtaatbiibe prcM^aeam aad reoarend froai 
tba add wibtioa be aay of tba baooa chaabal anaao. tba opotatioa, if proprriy 
aondocted. wiD pradace flat dnrtile gold ia a antt at grent poritr 1 that b, 
fhai M-5 to W-S per oent. at pare gold. 

GOI.D-llEATEtl'S HKIR. Tbia aab Maiww biha paritnaotl at moot auaibnaa 
teparaied from tba laieMinal lobt of tba oa, aad Kaaetban bon otter oabaab | it U 
attennotad by btiog beaiao wbb a banmer, aad anboeqiirBtly prepared oe aa tu reabt 
piitrefhetloa. 

COLD, MAl^IIEUL A bran oonpoaed of frndt g 10 4 oa. of aiae *a am ponad 
of eopper. Baa Baa**. 

COLD, MtMAIC. A brua at eery kaa etdoor aaed ta conaaaa Jawallrry, 
Hamilton and Parkera patent moado gold conabla of IC) oaniMsof tine to ta «»«.. Te 
at copper. It b X a dark ootoar wboa km caat. bat on dipping aaaaam a beoatiAd 
gohlni tiaL Tha potenteea tty. *■ wbeu eoolad and brukea all yeOaweaaa tnaet etna, 
and tba ibiga eary from teddiih fitwa or nUmoa oolonr, to a Ugbi pnrple or iilae, aad 
ftom that to wbitooen. Bee Baaw Auoro. 

GOLD OF PLEASCB L. A phut ealtlTated oa the •nnllarat fcr it* aaeda, wKch 
yield a kac oU, wbiia Ita kbrra can ba aatplored bi tba naonlheture at tail-wlotb, 
porkiag, and otter coatM artidea. Il b iba Cmmtiiam oaliaa at bounien. It hat oat 
atimetad mneh attantiaa ia thb autmlry. 

<JOLl» THREADjOr ^p«a foU, b a Aattad laerr-gilt wire, wrappad or bdd treor a 
Ihre^ X yeUow lUk by twining witb a wboai or boa bobbim. By tba aid X a 
tnc eh a nw ai Uka tba braiding masiiitir.aBuaberXtkread*nay that batwiatadatoaca 
by mm mailer wberi. Tha faimiiial aitaty oombm in oa regtdatiag ttc muemiantt 
that Iba laceamva eoliwom at tie flattad wire oa aaeb thread may jui loach am 
toottar, aad ft>rm a eoBthnuiaa eoeoriag. Tbe French aileer ibr gtidmg b mid la ba 
i.* •. and oon with U prnnywaigbla X ootipar la Iba 

poondtroy. TbegoldiaappiirdlnbaecaXgrealer or lam IhickaeM, aocottiiag to tba 
qnaUtyXtbegibwIta. Tha imalleM proportion (brdhrly tflowad ia ttb by 
aFtXparlUmeiitwaaloagraiiMXgaidiaoaapaaad,arft;WgniiHXnle 0 | but more 
or leu nay DOW bo ttiad. The lUear rod ii caemed ia tba goM koL tad tbo compowad 
eyiiadcr b then drawn iola nmnd wire dntea In a eerlaia tiaa, which b afiarwonla 
llatiad ia a ndUag ndll, aneb aa b deKribid nadar Uikt. 

•^liquor emplojed by gniibadtba to bring oat ariaheolottr uo the aarfaco X 
tbairtrink^biaadeby dimoleiiig I pan X aet-talt. I pari X alna^ a parti X ailrr. 
ia a or 4 X water. The pbkb or aaaew, m It ta calbd. taka* np am only the cupper 
aluy. but a oolabb quantuy X gold | tba Wital amemnt X wbicb in tbo Anotriaa 
rapire h aa jm aa aattnatad anaually at 47^)00 IriueL To teeaear lUa goid. the Uqner 
b dilated with nl ban twice iti balk Xbotling wnlar, aad a miatiaa Xtct) pore green 
tajphate X irm b poured into b. Tha precipitaie X gold b wntbrd upon n flltar, 
drud, and poriked mabing in a ernettde aloog wkb a miaure X canal para X iriire 
and boiax. 
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GOLD WI»E. U ibnotd by dniwiiw • cyllndnol rod of «li* wetal •• pore »• may 
W. iLrwH^ a arrin oT bolM panebrd i»n iraa pUlr, iUailniahlii|t (va^rrmirdy u 
ain. The K«*I, m h'ta dTa*« lbnm*!». bewnm hanttiHsd by tbe oprratiiiiu and t«- 

BHifM rtVCIOfSl 

(;OU>EN MARt'AfilTB. A nanw gm» al one time to tbe metal alae. Alhirtni 
xrpy — —ru || iMnAaeim nania. “ Tbia vH pro{ieriy a ttooe. tlw mrtaUM' partkka 
of oUeb mm an rntiroly abMiimilrd by Hit. that BoUuBg hot nieliaa aahea ramained 
behimL It cimlaiaad ftaad ^alekaitaTr, raamaalcainl a coUmr to neula, on which 
aernaM it wM well ksowa to the alebenOaca. burned in tba fin. and waa at length n>. 
Italy eonaamod. Il wto bond in »ario«a parta, but that at Oaalar waa the beat, be- 
eame the copper ll ctmtaioed aeemed to hare in h a nnatan! of gold. To pan ihla 
copper, bowerar, a dill grrajerreaemhlanco to gold, aodte tin waa added to It, hy which 
ntMoa il became malw brittle. TWa aaaretoatto alio trndered cewpar while aa rilrer. 
That tor Albertim. It obtaiiud withniit iialit the nama of aamAajtot oiom beeaaia 
alnc commanlcatra a rdlow eoloar to copper« and tor the aamc rtaapa the Orreha 
■ml the Aeabiana callei OufaiM gulilra; or .dorwi"—/teciwaaa. 

Utll.DEN SL’LPUUHET OV ANTIMONY. Stibium SMffkmattm AmtnmStim, 
The paaiaaalphide of antinoBy, a pildea yellarw pawder, ita tormola beiag 8bS>. 
iiae Aandonr. ^ ^ ^ 

<M>KO-0<)NO, of toat-lma of the Chiueab A Tnnd of cymbal made of a copper 
alloy. Mr* Corraa. . . ^ 

tlOSIOMETEH. Aninairomcoteaiployedwineairoroihetaglmofi'Tydato The 
mod pertoct indnuurat la thr reflecting goaiometcr nf Wollaatoit. The aa^ of tW 
rrydal • meaaonsd by determlnlog thnmch what aapiiar apace tta cnatal mud be 
turned, lo that two raya rrflrctod ftoin two turtocea aareeadrely ahall hare the wmc 
directloo. A aimpler torm of tba inatramem aooaiali meicly of a armicirrnlar gradu¬ 
ated acale of dag rwa with a nioraMa and a flard ndiai. it ii a mod inipuriant 
inauamrnt to the adendllc mtaeTalnglat. ^_ 

OO&SAN, a CmrmitK adiuay ferw. Au oaida tf inm. mixed with oto mattrra 
Qoeaaua are Awod on the upper portkmi of lodaa, and according lo thcii^haractrri 
are trgarded by the mineia aa farouiahle or u^TonraUe indirationa. The goaaana 
arc probably the rtault of the alow decompoaition of iba aalpbste of tam from the 
fluid in which the metalliferoui a^tvr. debited in tba loda, baa baan precipitated, 
nr of the aulpMdea which may hare been ptrrionely tormed. The jauauae arc ftu- 
qorntly rery rich la allrer, and aaoKtiawa they cnntM gold. 

OOttSIPIlIid. The cotton-irro. See CijTTOX. 

UUVEUNOIL A mechanical arrangement nanally attriboud to Watt, tor rrgn- 
taling the motioa of a atcam-cnglad 

UKiVliD ATOR. A ewmdamployed In Tincgar niannfhrtm*. Bee Arx-nc Acin. 

ORAlXd OK PAH VIM^ The ftuU of aeevni ringihci^eooa plantii oome- 
linui it ia called Mattugurlia mptr. Perrita diatiaguialiaB between the two. ^ 
it spoeara that they commonly aaiaa for the aatne in commerre. Oraina a^itradiic 
arc imported lu caau, barrcla. and poacheoni from the eoaat of Ouioen. They afw 

amid to cire atontUiimi atanglh and pangcoey to beer ami oordbli. 

Rr fid Oeca 111. c. M, m» hrrwar or dealer la beer dkall hare la hb poaaeialaa or 
■ae mlaa «f paiadlae. uadcra penalty of toot for eacii idreoer t and no dntggbi ahall 
tell K to a breeer aadrr a pcaaliy of fiOOi, for each oflcnec. 

GRAIN TIN. Sea Tin. 

CKANITE. in the oruanmn and original aeceputloo of the tenn. drantaa a rock, 
cempoted of febpar, qnahx, and mica. It oftenltmca eoatoias, ia additim to thew, 
■ome other miacnla. ...... . . 

Tbaae eomponrui mliurali of .granite, both rminriiil and accMental, ant anitrd 
togrOwr by a eonfuacd crjalalltaion. not only motoally penetrating and ialcrforing 
with caah other, but amaetimM Mb ttnaU ctyaiaU of one an completely corihipiid ia 
ibe large cryatala of a difEcrrat hind of miaerai. and it b a eery commim octurreucc 
for one or even more of tbeae mincrab to baderatoped ia large ^alala, fata(panalar 
of the wbub, an aa to co a a ti tt il r a p o i yhyriti e grantte. Thb ehataclcr la gcocr- 
ally iuiported br the fobpar, and ranly by the quana or mica.—Aewe. 

TIm chemical cooipoaiiicn of ordinary graaitc u grncrally aa foBowa t— 

SiUca.. Ta-3 

Aluniaa - I&1I 

Alltalta - - -.• 

Time aad inagneaia and iron - • -ftu 

Thb rock eonaiau gearrally of abooi aft per crai- of foirpar, 30 or 40 per ceat. «/ 
quarta, aad Crum to to to per cent of mica. 
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TV armum CtrmcaU kavc b*«» lone relrbntwJ for lljeir eutwiiioe d»r». 
biUiy. Sir Urary d« U Bcelw iho* docriiic* the uuatioa U the vurUUe 

*'^^Thtr^ nach nod pniie ««> Dartamor. Uumtb it ia not aiaaya aumdcaily 
arraitlhir ID ha eamMl hwg dUtaiiew ■ the chief plaM whera it ia aiakad ia Urge 
quaBUtiea aod aAenrardi exportnl are. Hey or High Tor oa the caat, aad aear King 
Tor oo the »«i*. The graake then the fonner place ia coaeeyed by a tra^f^ to 
the Surrer canal, down which it k eairiad m hn^ aad afterwarda down the Trign 
to Trlgamomh. to bt ifaipped for ita dcatiaat'ioa That lYom the weal u4a of the 
noor b eoaeejed by the Prinoe'a hrwa aad Plymunth trua-road to the Utter place 

ftliipptdo M 

" The coaliaiiatioa of the Hingauai Down graaite U worked ap the Traar near 
New Bridge and rtpocl^ from Morwcllbaai. A eery bard eariety k obtained opoo 
the higher part of tV Down, aad baa been raipUtyid adeanlagimaaly fcr paaeoieata. 

* * * The chkf quarria in the caatera or hard part of the Uaaaboroogh nas 

of granite are Ihnao of (the Ute) Mr. Anitin Treffry, an tha Par VaHer, coaanonly 
known aa Loatwithiel gfnnite. EatcnaiTc ggarnea are there worked, and the atooe k 
brought to the brad of the cAal near Pwie-mUl, opoo which It k enareyad to Par 
harb^. aad thero ahippciL • • • The Cam Meoetea mam haa famwhed 

the granite moat ooauDoaly knoem an C'orobh. ti k nearly altogetber ahip(iad at 
Penryn, wherw H k broa|(bt rarisbU dktancca from different qnamei la the rkUity, 
many aitoated ia tha panab of Mabe.* , , . 

ffinrw the ahoee report wA writteo, the qoarricn at the fheeawring near Lbkiard 
lure twea npimed, and atooe of a bcantdbl qaalily k taiaad and capnrleil in Urge 
nnaotiiien. The Lamoma qaarrina hate alao been worked | tke atm obudued from 
Uroi k of eaccUeat qnality, and it eaa be obtaiaed of ahnoat any aiit. 

The qnaotiiy of graaite eaported from the arerral porta of Cornwall ia IMS, k 
eatinated aa being 4;a,7l« fr^ or aboot 33fiOO uma, the ealae of which waa at beat 
7S,7<Wf. Of Daeoaabire granilea the quaotitiea caponed from tha caatem and weatem 
aidfu at Dartmoor waa probably aboat S,UOQ tone. 

The following great worka, anongat maay othen, bare been conarmeted eathely or 
in part of Cornuh gmhra. The Prnrtra and Ijnaoma granitea hare aapplicd Port* 
l.n.! Ureak'Water; bybini Dneka (br tw Steam Nary; Canimcreial Dorki, Jxjiulaai 
tbe Hull, Groat Weaicn). and Birkenhead Dneka, and the Natiuoal Worka at (. ’h a th a m 
and Parumouib, together with tbe Scutari Moaomenl. The plinth lor the railbigi of 
the Britkh Moicnm waa from tha Camaew qaarrica. and tV towera, ine Ja diit g the 
lodgp. (br galea, Ac . from Cnortintiiw* Prom (.amanMi biocka of IS fort aqaaiw are 
readOV obtained) thrac nnarriea prodnre aboot ti),000 fcH per annum ; arnae atooea 
bare beaii laiaed 3S feet m length and 11 ftwt in diameter. 

The CVeawring granite haa been need in tbe Ixmdoo Docki, Wcatminater Bridge, the 
Tbamec rmbankraml, Rochcatrr Bridge, the Ducka at Copenhagen, the GnM lUaace 
Lifbtbouae neor the iaknd of Ceylon, and fur the tomb of tbe Duke of Weiiingtno in 
the crypt of St Psnl'f Cathedral. Tbeoe qnarriea prodoce fttaa S.IMO In til,UUO tana 
of McaM per aanmn, and aboat a aimikr quantity ia annnally ahippod from tbeqnarrka 
near Par. 

TVprwaitea t/Seo»iaad u* ehielly prodneed from the eonaty of Aberdeen. 

Tbe granite of Aberdeen, capeciailT from the naairiea of Dancing Cairn, RnbiaUw, 
and Tyiehagger, k mneb nari in awtropoui for herb and paring iloorai autnr 
rod graniteta ako qitairied. Aroand Peterhead the ted granite pawraik, brnew it k 
oaomty dkeiugaiahed aa tha Vritrkmd pramir. Tbe principal qnarrire arc thoae of 
DUeh Hill, firar milca writ at Peterhead, belonging to Um Gikcnian of tbe hlerchant 
Maiden lloa^tel of Edmbargbt thoae on the rotatea of tbe Earl of Emd,—at Bod- 

dam,_at D^haTcn,—at Caimgall and at Kura. The Sbeemroa Docka were built 

moatly with ctaoc from tbeee qnarriea. The Stirling ItiU quarrica, at Bodham. fur- 
akhed the pillar of the Duke w Torkk moomnem s tbe Seaftcld qnaiTict the abaeai. 
The beantifnl piUan U the libimry of the Britkh Moarnm werr ootaioed from Long- 
harea | tbe coot for traniport. at the tiam they were worked, being aometbing ahnoat 
{khnloui. ao great were the dHBcakiea attending their rnmoTaL TIm ^Uara m riab- 
BMmaiti' Hall aiw from the Stirling quarrica, aa are ako the baoea of ^ monoaHOla 
of Pill ■■ot fog t ft lot tile puliahed piUara m the Carbon Club Ucmac, la Pall Mall, 
an from the qnarrira near Peterfaend. 

TVaroaVe a/ /rriLmd—The moat extmaiew granite dktriat In treUnd atirtebM 
aooth froc DabtU, ibrougb the coontiea of Wicklow and Carlow into KilkmoT i It 
oecura oo the aaBlh.eaateni coaat of Down. knd around Krwry t the range of the 
Mourne mountaiaa k granite, which again appean in iinall and knlaird prutroaiana 
in Derry and Tyrone, and in Caenn. In ^ weoiern pvrtloa af Donegal theiw k a 
Urga extent of Ihk tatk, which here partaket of a gnenaoea charaelcr i and again. In 
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th» WMl of OalTsy, fruite coren k coiifi<l«rk]ile Tb« gnoil* of th* Wkklow 

rmiuc ii th* wort €U*B»iir*ljf nrd. It Tmrko is it* quility, tut mwr Kingatoo b«mg 
rouM «ad h«ni, whOe lh»a from Rall^knociuii. or OoWat Hill, if rnireh Bner. ind 
tfarraforo Sited ftir orunumul work, 'fho jjTBoito of Down i* of • darker eolonr bm 
B arlr eryetalllied. It i* eiuminljr quarried at Sewry, *t>d Mnt by water to tbe 
DoftD tif IrrUuid* 

The Galway emDil* i* of a rrddiih eoloar, oootainmg Ur«« crTnal* of fl«*k rirf 
Mapar. That of ilayo b of a dark hlukh gray eoloor, whib that of Tyroo* b 


The Irbh granite arnagea ITO Ih*. per enbie fiiot. Vti extreme wetgliu being UJ 
lb*, and 17* Ih*. After M honri' immeniun In water it wa* found that a enbie foot 
of the granite of Sewry end Xhtgatoo abeoebed about a quarter of a pousd. thu 
Carlow nearly two pound*, and the gmute of Donegal Ibor pnuode of that flutd. 
TbuM Ihct* arc bnp^ant in coonexioo with the uae of ibeae rork* for bnildiag pnr> 
pntea. — H’lMia** • Practical Gtnlogf aad Amcteai Arckttactart ^ itcbutL — Sir A 
A'oer'* hiimatnal Rttaarcca tf trtimd. 

Granite b worked to a unall extent at Sh*p Fell |(i Weatmoreland, and at Monitt 
Soerd in Lricntetahiia. The rock* worked le and called the Groobr granite may 
(«rtup* be more properly termed Sbnite*, in *0010 e**e* auuning tbe ebara^ of a 
•ienitie granite, in ocheia of a aimitir grccnetao*. Three art worked exacaairdy foe 
" pitching ” and for maeaiUnibing road*. 

GR ANCLATION, b the prooet* by which metab are redneed to miireto gtalaa. 
It b effected by pouring them, in a melted (tale, throngh an iron ruUender pierced 
with email bole*, into a oodr of water t or dlrcctlr upon a boodle of twiga immcrred In 
water. In thb way copper b granulated into bean abo*, and ailrcr alloya are grani- 
bted preparatory to refining. See Mrrau.rniiT. 

GRAPE 8tra AR. So railed (Vmn h* being prodoced in the grape. See Senaa. 
It* formnb b ^ ^ 

graphite iPtmiagiat. Fr. j /fnuUn, Germ.) b a nunrral eubwance of a lead 
or non grcT cdoor. a metaUie liutre, toft to tbe tooeb, and ■taiiiiwtbe finacra with a 
lead grey hot. U-1 In *. Spec. grar. Stlfi to t il. It b eamTr »eratched. m ent 
with a ueel edgr, and a5anb a black airtnk. dbpUying the metallb hwre ia ila In¬ 
terior. B.D. InftiiibU both aluoe und with reagent*: but bom* with greut diflbulty 
in lb* ooiwatd flam* without fianw or •moke, generully leuring a rnidue of oaide of 
iroo. It conaiati of earbon in a peculiar ftale of aggregation, with an eatremely 
minute and apparmtly accidental impregnation of iron. Graphhe, calkd abo plam- 
hagn and black lead, uecun ia goebi, mica liata. and their •ubordiaile clay ibi eu and 
limrataor*. in the form of wuum*. rein*, and kidney (haped dbacminated picML 
It ho* been found abo amoof the coal rtrata, an near Cnmaock in Ayi^m. 
Tbb robeiano* b rmploied tor countfraeting fHctkm between robbing •urfaeea 
of wood or metal, for making emdble* and portabb (Wmacca, for gi«ing a gfatai to 
ibenrfaoeofcact lran.toe. Sr« PLonaaoo. „ , 

GRA-SflUII. A flagrant oU which b exiractefl from a peculiar ladiangraret 
it b gruerally called the pruM ttl^ytmaar, and h probably bean a doae rwlaUun to 
the •pikeoard of Scripture. .... . , « . ■ 

GHAT& u BUBUf km. A metal ptat* pierced with amall bole*; tl b fluid in 
front of the •tamp* m w^h th* ore b pounded, und ibrongb the bole* tbe finely 
dirided mailer make* it* ncape. 

ORAtrWACKE or GREYWACKE. Gran, grey 1 wor*/, etay. A German 
often adopted by grok^iria for tame at tbe matt ancient famUiferooi itnta. 
The rooh b often of a grey colour, hence ymu, Ctnnan for grryi wack* being a 
proe i ncialminer* term. 

Tbe Grrywacfce nch* an ilntified or ilaty rock*, which may be regarded a* bear¬ 
ing the mmi. rebtion to cby liate* that argUbcuou* tandatonM and caagiotnaratea 
bear to commoo cby. Argillaoeoui ilau, by Including raQed fragmenti or mhinie 
grain* of quartx tand, with or wilboul mica, became* the pruanoeAe or prwuimede alaU 
of Werner. Aitboogk at on* period the term oraamrib or yrrfmacU wi* employed 
to include the Cambrian and Silurian date*, tlm term hM now nearly dropped out 
of tbe gcolngicat nomenelatar*. , . 

GRAVITY. The trim umaUy applied to the aetion of the earth’* gtaTltalHm. 

GRAVITY, SPECIFIC. The di&rcnor bi weight betwwn a giren niaa* of any 
body weighed in ah’, aad the Bune maa* weighed in water, b ita ipeofic gri^tty. For 
a deacription of the Heeral method* by wbicn the apacifle graeily of any bwy, either 
•olid, fluid, or aeriform, may be determined, w* mart rr^ to Ura t Dicttaam^ qf 
ftoaurip, or to any work* treating of the manipubtisg driaib of phybe or ebembtry. 
TTm foUowiag table may be found uieflil !<*- 

Vou IL O D 
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green ebony, 


TuUt ^ Sptcifit Onrttp, 



9r«em. Stem. ai. 

Wmmb. 

■ Hr araiate 
Mag laCbMlia 
mC 1 Ath. 

WbUM 
■faSak 
MMlh, la 
lla. 


WdghC. 
mmvf , 

IML 

Ita. 

KwitaCi 

«rciM> 

taa taa 

PlaiiAft • 


ISMW ' 1-417 

'7033 

Marble, antagr • 

1710 

170-00 

13 

l*art • 

• 

IMSt 1-4S3 

-asas 

Oreahe, ditto 

1831 

183-88 

!h 



taStO i *V39 

•4»OI 

Purboeh etooe • 

1801 

181-38 

sj 


. 

IISSS 1-4S2 

•4103 

PoTtbtod ditto • 

U70 

18081 

14 

Pan ailTer 

• 

10474 S038 

•3788 

Brietol ditto 

1334 

139-81 

14 



»8sa , t-«u 

■S33S 

i MiUrtOiie - 

1484 

133-13 



• 

»7U S-|4« 

-3178 

Paring etoaa 

1413 

11093 


— ftbevt 


mo rto3 

3133 

Craiflaitb ditto • 

1381 

147-U 

IS 

CMC « 


rsa4 ' i-ya 

-3038 

Qrln^tfoc • 

1143 

131-93 

161 

— cbrrt 


83M STOS 

■3037 

' Cbalh, Britbb • 

1781 

17881 

111 

IroOp CMC • 


7M4 S-806 

188 

1 Brick- 

1000 

113-00 

17 

* bar - 

* 

7700 #-5t* 

179 

Coal, Scotch 

1300 

81-18 


Bct«l, aoft • 

• 

7»33 a-aao 

-1833 

— Newcaatto • 

l!/70 

79-37 

18} 

— bard • 

• 

rate 1 i-sa? 

11*7 

— Staffordahire 

1140 

77-30 

19 

TIo, cart - 

• 

7MI ' STM 

-1838 

— Caaoel 

1338 

77-37 

>9 

Ztor, out - 

- 

7190 < a-943 

•18 
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GREEN EBONY of JuuW*. TfcU b • oooA of ■ kfo*B nrrrt (•fanr. b b 
dcTirWI boa lb> Amtnmmwm Eitum, uid U ntra ia larany aod tor aar^iMn work. 
— Sr* MjkB«rxTBV aad P«a«c«TBf. 

GKEENBEA.RT. A wood lmia)(bt from Jrauiei tod Goiaiu, Ibe prodae* of 
llw Immot cUonrflm. U b omd to •UptouldiaS' Burraft, to bia (Sitiama, dum 
dneribr* b i ** Tb* Kpton or Oraeohnn tm b to itoe kkt Um lociut-u«c. aboat SO 
er TO tort high t 'her* arc t«« iiiceba, the black aad th« jrellow. diCertog oaljr to iha 
mdoor of tk^ hark aad wood.** 

GREEN PAINTS. fCWrar* ■wtoc.Fr. t Cnbr |M$Bwato, Gma.) OrMa. ahieh 
b n caouaaa a aotoor to the ngrtabb ktogdom. b ran to tb* aitocTBl. Thcrr b 
ealjr oo« Btrtal. copper, *hii:b affbrdi to ita eambiiisttoa* the Tarioai duton of 
grcca to narral aie. The other mrtab rapabto of prodactog ihb ooloar ai*. dira- 
Bium to Si leMiaMaidc. atokc) to ha kjdnted oatd^ aa wA ai ita aaha, the ■*>*• 
Biaie. ancaiatc, aad lalphitc i tiianiBat to ha proeatola | aad loaM of the aatu td 
araaiam. • 

Grrea pigaunta arc prvpand abo by tba mtotarc of ycUon and hlaet t aa, tor ra- 
amptr. the gioea of Rtomaa and of Gellert, obtained by the attotni* of eobait hlao aod 
toi«m of atoe i ihai of Barth, madearitb yclhnt lake, praiaiaa htoe, aod clay t hat 
lhe« patota addom appear to the aaurhat, became the gnena arv gaacrally eateaipo* 
raiwoai prrparatiooa of tb* artiala. 

Afaaaoue premcoatuti of the hydrate, oaide, or carboeate of oopper, eithar toctitioaa 
or at foaad to aatar*. 

Brtmrm or Bnmortti ptaea b a taixtsrc at carbonate of oopper with chalk or liae, 
and aometiatea a little raagaeda or aauaoaia. It btoiprorcd ^aa adaHxtareof white 
bad. It Bay be prepared by addiag aaiatnah to a auxed aoiattoo of aniphatc af cop¬ 
per aod alum. 

Frim prcea b prepared with aalphale of copper and aal amnoatoe. 

Jf></u pnaa b aa araeatotc of copper, mail* by miatog a aoluthm of acetate er eol- 
phai* of copper with araatita af pooiih. It b to toet Schavb'a flora. 

Sof pma b the toapbaated jaica of bochlkora berriet. Thaaa are allowed to tor- 
meat tor • daya to a tub, tbaa pot to a prem, adding a lotto atom la tba Jatoa, aod 
ciiarentratad by geatle reaporattoa. It b hitiy pot ap to ptga' bladdera, when it 
tee, uaea dry aad Med. See CoUKraa, TtoUr 

fiBKENSAXU. The term gnamaad appHee to the inata lyiag btl aeea the C^alk 
and tba Weahtoo depwita. They era of martoe oeigto. aa bmaotod by the p n aeot o 
throoghoal their eatire ihbkoeaa of lea-eheUi, and an diridad tolo aa apprc aad 
tower aeriea^ nparated by a rttatam af day, called Oaak ^whkh me). Tac V^rr 
fjrttnmod, which uadciiiea the Chalk Marl, b co aipn md chieSy of catcaraeaa mad to 
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lb« loirer. and SaadHoM ud Uy«T» af Owrt in the BiipermiMt put (mb FiBXvran). 
Tk« undMOM (Sordi a gtxid aad darabW boildiaa itaiMN The Obert la wall ailaptad 
from !■ UHifhortt lur ataking nada. aad tha aandy poniM. in addilinn to ila aiatf- 
Bcaa aa a caapnart of awrtar, buwiaha aa auaUaut affnoakaral auU. (hm Iba eat- 
carwws maltrr it eoalaiaa, in aMbiuo to Um large prrcaaiagaof aoiabla ailica rntning 
inia iia eampoaiiiaa. whieh aamatimra aaioaau to aura than 40 per eeat la Suaaaa, 
Sarrar, aad Kent, Ika land haatd apoo tha Capor Graaoaand U known bj tha aana 
of i^aa, aad pralneaatbagrvalar partof thr bopa (or which tbaaa enaatita art Mia- 
hralcd. la lha arighboo^id of Godatooe and Memtkam. la Satrep. eateaaire 
naarria art drirea into tha hilU, al tha haaa of the chalk dowaa, for tha pnrpott nf 
proeariag tha tuft ud ehalkp ttona which oecor* there ia tha higher portioo of tha 
L'pper GraaoMBd, (hr which there ia a large demand ia Loadoa, far cleaaiag door-alapa. 
and atoaework la the Ihmta of ^ootra, under tha aama of kaortkafaaaa. A pIcatilW 
aappip of pom water fa home op bp the impmaeaMa atrala. fanaiag the appmonaa 
|ian of tha upper gTcenaaad, which ftada ita wap oat of tha gmond near the haao of 
the chalk, aod (oema the aoorcea of aunp srroaM aad rirera. 

The Aaawr GVeniadW couafataaf allcraatioao^ aanda. a a od at ona a. and clapf. which 
art aftra terp farragiaaaa, ao maeh ao teoartima H to eoaatilata a ailiceoat ora of 
iron, at fa tbo caat at Snwd ia Gkraeeatmhirc, aad Sbotoeer in OafonL Tha ttt- 
nigiiuma unda farm tha inm-aand of Ur. Smith. Tbo towor Grreotood. alto, coauiai 
bedaof Fallat'a Kanh, which are worked at Rcigaie. nod famiahea a durable aod uaefnl 
bailding atooe, known I 7 tha naino of Kantiah Rag, aod quarried eUeaaiYclp in Iba 
neighfaoairhBod of klaid i tnae 

The term Oraewaaad. thoagh appKrd to depoaila of conaldeTahla lUchneaa. it. In fact, 
oolp airietip appUcahle to certain minor pottioau of llwm. whiah an maikrd tqr the 
praaeoce of mmaie gnioa of greea aiUcalc of iron (the glaoewiita of Anterican minar- 
alagiauX Tbeae impart a eulour to Iba beda ia which thep occar. wfaieh baa giroa 
tha name to tha rnlira (bnantioa.—U. W. U. 

GRF.F.N SI.OKE. f/lcw fattaaona, tha broad gma lartr. 8 aa Alain 

OHFRNSTONE. Mmeralagicallp, f r tt u ibm or lUabaao fa ppmaono with Labra- 
dorite or oligoeloat. I’opularlp, tbe term fa applied to vartetlea of trap. “Ormn- 
aiooe ii a dark tad bearT btackfah-grrrn or browuiah rock, cobofathig of febpor 
and barnblcnde | it atsaUp baa a crpttalluia texture, but fa aometimea compa^" 

GREF.N GLTUAMARIKE. Tbla fa artificially prepared in France and Oermaop, 
andeBiplnTcd,iatl«Bdofthearacnicalgrecnt,lbrpiintmgnp«icottoaaBdi«par Sec 
ULTUtataiira. 

GREEN VITRIOL. Solidiale of htm. 

GKENAUA COCU 8 or GUENAUILLO. Thia wood, imported fimoa tha Watt 
Indhia, ia eallad ted aboap by the French rabtnel makcra. 

GREY nVB. t raiatar* priaa. Fr. { Germ) Tfca grey d^ la their 

nameroBa ahadet, ate merelp rarioaa ifaita of black, ia n orora ar laaa dUated ttatc, 
fron Uw dcapeat to the lighual kne. 

Tbe dreiag nairriab are eaarnilaUp Iba taamle and galOe acid of gulla or other 
aatnagenia, akmf with the aalphate or aortal* of inm, and oceaaiouaUp wine etooc or 
erode tartar, dm ynp fa gieaa fiirsu poanda ofwoollan ataff, bp oae pound of gnll onta, 
I Ihorwinattonc.indS) nnoraalphalraflroa. Tbe gntfa and the wine atoor being 
tmled with ftwai 70 to fWI pounda of water, tha tenff fa to be lamed thnnifb tha 
dnioetlao at a boiling bent for half an hour, then taken out. when tbe Inih brmg re- 
frvahed with cold water, the eoppma ia to ha addad. and, at aooa aa h fa duaotTtd, tha 
tinR fa to be pat la aod fully dprd. Or. ibr S4 pouoda of wool 1 S pounda of lartiir, 
I pmind uf gidfa, 3 pounda of nunach, and t pounda of oulpluM cif inn are In h* 
laica tartar h^ngdiaaoirFd in SO poaodt of boiling wuter, ho wool la In bo 

turned lhrottj;b ihe aolutioo (ur half an hour, and then taken ooL Tbe cupper baiag 
filled op to ia former hreel with fimh watrr, the decoetim of tha galla and msinrh ie 
In be pnorrd in, and the wont bolkd tar half an hour in Ihi both. Thr wood fa then 
tekra oot, while tbs eoppma ia being added and d I aa ot T rd 1 after which It fa rrplaccd 
in the lath, and dprd gtrj with a gcollr bent. 

If the grey fa to hare n yellow eait, inalend of the tartar, lu own weight of altnn 
]* to be tekan | iaidead of tha gnilf. ooe pound of old fiutic t inatead of the cuppma. 
] of n pound of Saltiborg rhriol, uhieh eeuuati, in 33] port*, of 17 of aalpaato of 
irvo. end S{ of anlphnto of eepper t thoo ptword oa pbota directed. 1 *r tha Molf 
map ha flnt atmaod in n fan:h of fiauio, not in a wtah hath of gnifa with a little 
alaia 1 tbra tba wool being lokan out. a litlla ritrial (eotaraou or ^Ixburg) fa 10 he 
pat in. prcvunBlp dioaolred ia a decoctioa of luganodi aad ia ikia bodi tha dye fa 
cumplrt^ * 
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„ . __ . k. natiac the Umff fi»H lhToo*b »(lc«octioo of »»< 

Unof). . d.I.W .Wotio. 

i. obiorf wl»«. -iU, Ibo »». l-opa««. .. fcr oJi-gto,. 

• naall aoaMitT of iom U Introdaeod. ik. muF 

For Mcnl otkcr ibad**. uwoy-grejr, iren-frey, ond tJolo-BTry, to «ub 

mooTf^^.llwtourWo. p«»d b* iipplM fi “ ‘fc« .'“L 

--■ Bnt tbn^ a boUinf baU> of naani wilb plU. aod U«ly ibrmif b ||i« 

S^^bath al a^er afta U hai roceiTiri TO proper iiuaBmr of oolatioo 

"^For djeio* nlk jttj, haul. Iof»oo4. laiiiicb. lad ej^-two bark, 

it gLa. A^ba aad aaaotto an frwuMmay uomI to tofteo aod braotify TO 

""rh. oTOo of prodaetog $nj dyoa opoa eonoo kM bora eipUinrd la tbo irtklra 

MACUINERV. CV-di-P ThU 

iro TO -TO. of Cora-aU 

tk- _ flvtkinrv la iu lUDpWtC A ooMiiU of iwo foUm moanfrd ui ft ftttoftg 

in— fnior, aad kept to ooo—^tjr mraiia of lenta.» tar^TO b eom—awtealrf to ooo 
of TO roll., oiUwrTT a oB-r-abeel or rtoom-m^. btrt TO 2*“'' 
by the frktk— grarrawd botwern TO —orioo roll and TO -iiff — bo CTuaho d ^ T TU. 
-llli. aaoally S^ynl for rodndog mTOnil Mh-aoceo whieh ha»o alrr»ly 
MWw rarchaaical prrparalion. bol -arhioe. bar. brrn nwlnwl ai* a -no . of tol^ 
Nt brioa r-:h otWrtalo wbieh TO rtulT ia iotrrfocod ^ 

aodrr^nmod. In ardor to Hllecl ibb opotauoo. TO app« roU. TO TO TO 

lowor ^ bar. wimia qweda TO diaincUr.. but it -ay bo iwoark.d ^ 
tbU arranitr—rot h— hr*a wa—abat oatonorroly onpio)^ — tbo nortb of Lagla—l, 

yet tt b— foood lea adtocatco riTOr la Wale, or ComaalL _ 

The oractieo of krrpiag the roUo togoTOr by ocroa. aotlog on TO bearing, b ob- 
Jnak-a^MaeotbTMlaLiooof apiocoof Wooborotbor bard .uboianoe greaior 


»ita 



anhb TOb To ftaed opniiig botaeen tbo roBa, I—odalely prodoeoa a TOppage a^ 

«jaiBaTOappTOtna,oroTOraboeaaaeaaofioaabiaakag«toao-oof TOpaM W 

order to obr-U TO— orila, TO roll, are niually adjortod TO kept in poaiUoB by 
wvi^trd Wrvrt prMiinf on tb«tr ftsii. . . ^ m ^ 

All Um cn^o^ed la CornvftQ Bift7 bi cooftidcird the tAott cfftcuvc » 
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npcntlaa u w«U u Binil.l*U In their nrartructioo, tint typ* ta ielectnd for repre- 

" »t3\ nr* the muhing rollen fltt«l in « »trt*g *««•*«»* 

which by n.foughi ir^ h.r 4. .nd flnniy boitrf 

^ S wnlUVthe crnnhing-htnue. The roUwi reroWe ta bennog^ whWihw » 
nttd tbm-fn« ntort of th« cylindcn being broogta 
e«h other. To kocn ih. ^ 

Ae JoMto ukc plnee. > weighted krrer * U pUeed oo «eh ihU. which by 
connLed with 5- of the benriny. k~l-» 

■Doo the roUem. The oro to be cmihcd to lodged npoo ■ floor c. and InUwdwwd ^ • 

i^Kt l» from which it fidle between the roltoi the reqBieito craehuig 
■luinad by increaeing or deerewelng the weighU applied to the end of the lew. 
S:S:3 hefwe-n tf. mllera . . 1^ tl« hi*h« 

dined eylin^r s. BiBde of ccbtm gmtu, or perfomied whkh 

by the taSe power aa the tollen tbeinecleei, •eparalae the material 

toJo?^ oto»r^Tharportion which pamea throngh the Wl* into a waggoo 
rdace^n^hefl^r<rf‘hehn^whitot the other, which to too l^ to eica|ic <hnaigh 
the oDenlnin. to carried to the lower cod of the cylinBer from wh«K» h paiaa into an 
toterSrf iSkilXrf ». by which it to N^n mmreyed into the hopper to be re- 

”^So nodifleatioat to the fbregoing arrangement may be thna briefly nm iced. 

In machinet the feed hopper to iBaito of tnfieient eapeoity to bold from M to 


tX4 




tS cwt of atuff, which to introdneed by meaiu of a Wm weggoa, and rcodera baod 

feeding unneeeeeary. The ahoot eoneeying the cmabed ore to the 

toMou^ra dirided at the bottom into two parte, one to dellrer nmgh, and the other 
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ftaa nnK la toaatcriea vitk nek diTiaion. ia a cjIMrieai ffc H l e raraitUf 184 
Kfatatiaf Dm work a eee rf ta t to tka ftarorH or eoaneiMM nf lk> amk enpioa^ 

A ttrealar aim 4i«i4r4 aUdwaj iato tiro ]iarla, tack of a AiArrrat aan^ it bi 
t«oe iaataarca. •iTaatagaanatr nbatitaail for two aala of tforaa t wbilat. ia oikrr 
cwta, eimtar tiaaaa ara oaaittail, Ika oparalioa of aiaiaf faaing pcrforoMA by talag 
frrtanlefl pUlM <m lha periphery of IM iaranfd wbatl 
laatrad of OM rad ba^g diawa lovarda tka otbar. lhay ara aiera a mawel y katO 
la eoataet I 7 dirael p fiaaar a, whiek it aflaetad at abova ia JIft. f il4, tth. 

A, larar baag to tka caat-im fraaia a at o, aad praaakig apoa pia at ik WWa U 
ia r«<|aircd ta akaag* tka rDUm, tka prataora rtaalUag Aren tua iat ar a aad waigktad 
boa a. It rtbmd tKana af tba aaraw larkla r. 

Tbe aoaaUantioaa whiak tkoaU be atuadad la fat ex attr a etlag a rratkiag aiOI. 
an. irat la aaka all tka porta aaftrirally itreagtaaiaet ika vatyiagfr a i atannia wbick 
cnotinnAUj neear ia craablog. For thia purpota. tba fnaarworfc la rarrira Ika rolta 
aaght to ba of good caat fan^ tba aala of Ika mlten af brat wnagbl irm. aad ifaa 
crTiadrra af lha kardaai aad aiaai aaiforaa meiaL’ tadly. To dniga Ika aaackina. to 
ttai ihr eiattar la ba croaked mr ba readily delirarad iaio tka boppar, aiaad by tka 
circoliT aiaaca,for tbc dreikig ^occaa, and aoeb portiona aaara oM properly oraakad. 
rttanird la lha roHa wubnot ika iatrrmiliaa of auuioal laboar. Ia o^r to alfrrt 
thia. ika krrrtid, ar ralT wbae) o, jfo. tlB, tbown ia aaeliao, oogbl 10 ba aiada id 
taOelaM diaaiatiT to allow the on belog dkekargrd, to dcaeand by its owa 
graeity, iaio tba faed-bopper. Srdly. To axt^ floai ika axia of ika raUaia» loag 
Huabling ahafti. A A, MS, and fix oa tkeir tnda the dritriag wketia a a, aUow> 
lag a little play ia Ibe plonimer blocka, to that any aadiie opralag of tba mOa 
laay not wary the pifeb Um of tba wbcaiik a a. to rack aa extent na 10 cadangrr tka 
nlcty of Ike teeth. 4lUy. To oaewlrnet Um roll to that it may ba rtadily efoingedt 
yat laalntaiaed em ita axia whboat alippcag wbea la motioci. Om of tba aial aftenrot 
pUna for tkia parpoaa, it ahowa ia tba following woodcut, la which a ia tbc axia or 
arbor, and D tba raU. 

»Stl 

[It^w “O' 


It will ba am that the cylinder roQ ia fltted with four laleinal pro j ea ti aett 1 tbaia 
are of tba tama kagtk M tba portum of the gmora aurbed a a', bat aa wider tbon 
the narrower part of the gmorr e: When tba cylimUr it to be Cxed on tba iiia. the 
nude ara intnidnotd iaio tba r r c BMe a c, aad tba cyliodar adraared into Iti working 
poaition, when it ia lumed nrtil tba ateedi til into that portioo of the rccaat between 
a a’, and which are then wedged to tba roll by a doae-fliting entter. 

Stbly. Tba diaaiflcr of tba roUa ahoold be JtrmutJ, and the irngtb rarreaacd ia 
propmtioD to the fiaeacta of tba ttaff to ba entabed. alaae a Ine autlrrial re^nirca a 
bwjab line of eoatoct, and not to Urge a grip aa enanar tnhtlaacax 

la practice it ba bitca found adrantagma to moka tba redlar placed oa tba driving 
ebaft aooerwbar loogcr than that which ia oppcnila. and to woA the roOa by ermr 
goriog raiber tbaa by foictina, Knot tbc Ullar ia proved to fornith teio mioomiral 
reanha than tba fomcr. It hu alao haoa fooad lajodicinw to banian tba ruUa by 
chilling I baoeo ordinary aaad et« roUa are auitl (V^iocatly rrapinyid. 

* Tba apead of the nw min foon 4B to M fret per aeinula, bol thia areaa ea rily 
diSen with tba ebaraeur of tbr ataff to be ernabtd. Amn grant varktino ia cx- 
periracad ia the qaanlitia cratbed within a givaa periad, aiaa a ttnall aamant of 
moittare k vek etnff of a oartak olaaa, eaaka it cikv, and win ihoa eonaidarakly 
radna the prodaea of tba Belli. On the otbar hand, if tba tnattrr pprratad npoa, bit 
very dry, bavy, and briula, w ia lha cue of eonia variaiia of lead ora, Ika prodoco 
may ba mack kerwaaad, einca tka mill can ba driven U a grm epaed 1 a Im balk 
will havn to paa for a given wrigbt, and than will bt a eavulcr •{Baatity of aealrrkl 
carried back by the nt vrbaal to bo recraabed. 

Variable qievda bav« tnoMtina barn triad k order to prodoew IHctka Ingrthrr 
with pn ea uia at tka Baa of coalart. beU it bu hara fowid that any drpnrtwra (Vea a 
iiaifonn ipavd m iba two aarfoeot, ahaorbe a conaidarabU addiiioaai aaMnal of power, 
without motniol^ nipiMtnting ibo reaolta. 

Tbo Tirioa diniaotinna and rtlortlia of tba rolla, cntoiiing fane, tad power cal' 
ployod, effretiva ralaocf dilfanat auUo, &«., now k aaa, tBay bt gathered by raferriag 
to tba iidiowiag Uhict — 
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it. ua rertSpf «* M inio piTol bcoewk, tnnila* ia ■« ln» bwrW 

■rrutn. •taft a >• wia •» «ng*« Vjr t»o Mtaf ipu* a a. •U«hfi»m 

Lh * fart •hjeh 

mole* belu to It | bjr ibi* oroi Uit mocluae U wwkodi Tke gnodiat m p«t^ 

p D 4 















































GRINDtNT. AND CRUSHING MACHINEnY. 


4oe 

fcnatd bjr kar Isrp BOTphrThie or bushie maoet, two ot vhicli w« tbowB, ■ m. 
TWaa sreloaRljrutaemtlbfiboni^of IntW. orsnull »untraf«.tDUwfoar unB«,u<l 
«ra dncgrd mmumI onrihearr. which i* nt in with water, mtU itia gmuid toarrry 
llnriliaM>oraind,eaU«dllieiiMn, OMO(lfa«MiiuMfaiB«B,whraiDgondwarlua|tooa4i> 
liao, will grind frura tOO to 800 poamb wrighi of on la tweatf-fow boora. In flaa- 
naaaaln, wbm tha haaf and Sant grinding la ofatainad in the a r r a a li aa. tha llalag or 
fuandaticm and ifaa griadiii|| atonal, an of coanr, grainad porphrry, and Sinn a 
rungh rarlWa. Tba enal of thia apparatni In Maaico, ineladiw tha piriag of ibo 
botumi, and dw Smr a nt a p ifei or Hooai, ii on an araraga TL 'Aa onghad waight 
of a mauiitla, ii ahont 700 poondi, in diawntiooi an t M 8 inehei hn^ 18 iiMAn 
broad, and 18 locbn dcc|K Motwilhatanding tha bafdncM of tha Moon aaiplojrcd. 
tbcjranao worn in lobccrana nawrriMabla in tha eoaaa of tan nr twrin wcdii) tha 
battnB, bowcTcr, ii only rrplaerd mca in twclra mootba. 

Thia apparatna il wall raited to patio amalgamatioo. hot it aSbrdi bad nanlla (or 
tha powar capendrd. 

Mft muB. —Thia ntaehine la rmplojad tor tha pnrpoaa of ndncing gold aad 
lUrrr om to an impalpabla powdar. It ia alio nwd rateaatrrljr in gr^ing Sinta 
(toon, aiaga, and a varirtjr ot other prodaeia. Ilowarrr much the drtaila af thia 
ipparatna map rarp, Iti prindpla la UM anna in all caaaa Two rrrtieal ronnan 
rotate on the ootrr etrrnnfmnee of a flat or iligbtip eonicai batln aad aSurd a 
IHctiooal or griading am nftai to At itffmatt t\f dutaarr prrfarmtJ bf Ua laaar 
and eater adpea. 

The aobjuoed woodoot,/p. BS8, rrpmenu a nil] eooitraeted at thajdould Foaadrp, 



Flialahin. a. retatiai^ pan, raatiag apon frietiooal whnii a i Cirntieal abaft Sroitp 
kepod to paa a. to whiah notioo ia oomninnkatad In wheel gnriog n The rnnnera 
a a rarolre on arm r, and map ho of aoM iron or of atom honnd with a ring of irao. 
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Tb,« tar. »o »ouc. W h.T. pUy » 

andiottaimy rioaoo. m tarired from on. of ita cdf. mUU 

i- »»- 

fMjuiMrtrr of edg* nmnrf - * ' _ Onti* #0 ta. rf*« >* >"• 

Width of da do. - - * . .. ._ 

WelRhl of da da • * _ 

Sowd of nrtinor 

of Interior circle rf 

Goiir of onrif prerioo* to lU talng «wnd 
^Da otter U loom tta mill ♦ 

Qnmtity of Hoff reduced per 10 boon - 

6 feet in daanwter sod IJ inehts round s cmire on l« own smi. m s 

9 inclioi tblok. Esch psi^ ot runners re iw^w Al lint iW>d results wrte 

b-sin of wb^rib* « 

obesiosd, ««b trao'Hw ««* iron boiuraw, twgsB lo 

their o*!**, ood pmticuioriy ^ eri^log miodly dlminUtad, ond with 

wer boMow uid to looe «» •»« “* 0 ^ ruimng nip j 


. 3 too* IS ewt. 

. too fret per raiuote. 

• * •'**■ . . L 

. 10 bole* to tta lioeol neh. 

- «0 H •• 

. ssoHia 

- 7. 



tbM 0 tdi«»rUy dimcult ud eipatrira 



Umvmka mX - For tta porpomi of rednohig »»rifltr^ 
neetdingly toe powder, tod where dry grtndmg le *1 


od argeotUhionf ore* to 
ential, oo apparsta* ta* 
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bwa Ibud nofv eTcctaml ihw Ik* kociuBtal min. b afimii iW hmw nca ot 
Metioul rarAm* fcr ib* ItMt wmt nid tnr. aad •oroaiplktM* t^oal r«**Ui M * col 
■ol ezawdini mw-foanh of Ikat laeiitnt to tk* ad^ mUL 
Tk* cotMtnctioa df th* koriuiaua mat vill be mdntri imriliailil* bv Ik* aid of ik* 
perenlia* Uiuiuaai]a,.ffe M9. la whiek oa* pair of Mooe* i* thoira bi i*eiica. aba 
cuvalv kop|«r. bio Ttiick tk* eliiff m be araasd b latrod uc e d t • a. *aiafl plpM ol 
•bed btm. for detlmuK >!>• ■t»ff betefea tk* iiuftMS nl ikc raniMr o and bJd-«aee 
««elfl*lBf Ik* mnner bto vkick Ik* grwiad malerial b drliTtrvdi 
a. bob m CMtre ol rwiuer | », driTbf-akaft, wHk eonbaalioa tbait o, for fieba 
ntMim 10 a •>*(»'■ bddrr If ra^obilc i ■ W, r*|;iibtio( »««» for cbTatiii)| toDO** c | 
J, dneiOK-wbrei | ^ erova-wberl j i, wb*H girnf niolio* to pinkiii* ■ s' | aad *. 
eertieai •haft, I* drir* any (oppiraeatary apptratiM which mar be naairinf Bich. a* 
•i^g •««, hr. lottT pain o< M<m** an niaaily driecw by ik* vkerl L. Th* 
^ “ ** «>oiBcl witk Ike bedHMoo*. from ik* prriphen to within 

ooe^ird of tmdmmrter. The Urn of the iwanrr then fnKhen apwarde, b order to 
reeeire tk* nan foedy tod to eiptalb* the rcMaowe* Ikrwwgkoal Ihe ana *f Um bed- 


Th* btlowmg panicwlan wUTcoWTwy maek pnelicat ialoemalka rtbiiee m ikb 
machuici— 


biametar of don** • . . 

TUekan* of brdrdooe 

bitto nuuier • . . 

No. of netdalbat of Mom per auaaie 
Ganira of duff ia ttoppcr 

Ditto OD dtlirery • 

Qnanlity of unff atowid per 10 huon 
i*ower employed la hone* • 

Bcrnlatioat of nzbg tbre • 

Diameter of ditto 
tenglh af ditto ... 

Ra of bobi per tqnatw ioeh b lUlog •!**• 
Charartar of ranoer ... 

Ditto bed^toao . . 

Dmiloa of ranoer ... 

Ditto ha^itoDe ... 

When dinocd .... 


From a •**!*• of practical raperimeoti aual* 
niUt, tk* feUowbg niBla hare been obtained t- 


diWtginclMa 
' 11 incket. 

U inekra. 
lUd. 

loo hole* to tk* winar* inch. 

3400 ditto. 

1 ton per pair of ttonaa 
About S per ditto. 

S3 per Biuat*. 

SO loehea. 
too. 

3400. 

Conn* oonglofoerale. 

Cmnptart ijuaru. moderately bard. 
Arerage IS wrrka 
Ditto S3 dittm 
Erwry third day. 

<» the mme Mnff by the** lereral 


S. Cnuking mill 
& Edge null . 





Xo-eriUlM 

c2:j: 

OsMitrer 
aaig|nMa* 
la I* Mow*. 

Hme Peeei. 

* ” 

CrnfmVm 

• 

• 

• 

3400 

Cetfc 

30 

i 

A € 

1 a 

V 

• 

• 

3000 

IS 

4 

1 7 




3400 

IS 

7 

4 10 


"J? ■* •• Moor and the i^irtWn 

^ *'*?• *W been maployad for upward* of ifty yean. 
dia«r la tame rrapteu tram Ihoi* itiiTi fhuL ^ 

eylladm. r r.>^ PSO. and of two 

p«in of •^Yth^lio.bw, a a. b’a', which iwrrw altogether for cTuaSlir the otu. The 

P"" w inrelle dlreetioB, hr 

^ •P»» «b.dmft of rrrry eylindetT^bk 

^ ■*‘**““*‘’“‘7 «•*»«•* water wbUl, of which 
1^ ei^ a a o iwprmeati the uoter eirctunfereaee. One td tba fluted ertinden b 

S*”"! wob the molkad wbeeb * «, iaed apaa the etida of two of the 

ir iiix. 
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ia oaw» 4 iMfK« tt tli» eo«ut«nt Jolt* |ri»»s i» kjr • enak'itid, i 9*1), 

to it. aod m<»Ttd if Uw «*«h oT tU wheel The iho# ie eo regaUled, that «M 

030 Ml 



mneh ore een noTer till upon the ryUndeT* end obetnct their ■ovemeiit. K imaU 
•tmiM or wMer la Ukewiac tel into lha ahoa, which apreada over the cTltiMlen, aad 
prceeiua them from irowing hot. The ore, after paa i ing between the floted rottari, 
IhUa npun the incUned plaoca ■ a, which turn it otcr to one or other ot the pain ct 
auMuth lollaL 

Tbeae are the eaaaatial porta of Ihlainachtaet ihej an made aTiroo, and the aaioolb 
ooei an enae hardened, or riilbrf, by being caal iii iron mo o l da. Tim gudgeona of 
both kinda amr* in braaa boahre ftxcd opoa Iron aapporu k, made bat br botta to the 
atrong wnod.work baaia ot the arholc maebine. Each of the borianatal ban baa an 
oblong alot, at one of wboae enda ia aolidljr fixed one of the plaauner-block or bcarvra 
ofooe of t^ eyiiodera f, aod ia the real of the alot the pluinmer>btocka of the other 
cylinder p aiidn i a conatrnction wbioh pennita tbe two rylinden to caou into eontaet, 
or to Tcoede to aoeb a diataaee from each other aa eircamotanora may require. Tbe 
m'trable cylinder la approxhnated to the fixed ooea by meana of the Iron leTcra x x. 
which carry at thdr enda the weigbta r, and net apon wtd|eo a, which may beallddxa 
upon the inclined ptane n. Thm wedjgna then prcaa tbe iron bar o, and make it ap> 
pnnicb the movable eylinderbw adTancing the plammer-block which anpporta ill axia. 
When mattcTB an eo arranged, aboald a very large or bard piece preaent itirlf to ooc 
of ibe pain of cyliaden. ooa of the rnllen woold man away, and let the pieca paaa 
wiiboot dulag Ipjuiy to the mrrhaoiim. 

Beaidra the thin pain of cyliaden which eonititate caaentially each ernabing maehinr, 
then ia eonmimet a fbarth. which aerraa to enub the ore when not io large fragmeati, 
fur raampla, the efiab and cetbapa (the modmtcly rich and poorer pieen), produced 
bythefirat lifting with the brake eien. The eyiiadm eoatpaaine that aeecaiory 
piroe. which, on account of their ordinary nar, an called tkalt-nUm, an amuotb, 
and aimUar to tbe roltcra x a and o' tf. llie one of them ia aaaally placed upon the 
prnlonfattaa ef the ahall of lha water-wheel, of the aida ewpoaita to the priaci|ad 
maeblM ( aad the other, wbirh la placed aloapude, recetna ha moiloD from tbe fim, 
by atrana of toothed wbivl-worfc, 

fifoclawrtfi'e Paint CnaUaf Rc0n$, ffa. 991 and 9S8, fbr Caal and other 
Mineral*. Tbeae rotten an made eoni^ to rgnaliae lha wear, and aa one rnllrr 
tnni* fkater than tbe other, the fragmeati an paitlBlly tarned onr, to aa to 
prrarnt their wcakeat line of fraetnn to tba dincthm of tia enuhlag ibree. hna 
powrr b iwqairad ID work tbeae roUen. la Geo of the eonaterbaUnce weight uaoally 
employed to allow the nrller) to leparate and |mm exeeaairely hard fragnSiata, and to 
brtag the rollcn together igahi. the machine la made man eannset ana limpGfied by 
connecting 1 bram coilnn, in which roDen work by a nnmbar ot bonda or cords 
of TBlenamed indiarubber ilraa^y atrrtefacd. A oonponnd rord of indianibbtr, 
■ inchoa ia diaiaaler, eotopoaed of let imall aad aepante coedi, when atnichtd 
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GRINDSTOXE. 


to doabi* it* Bator*] iMicth firm a itnia of 3 tMia 

tOTOlVCk 


TW bran ooUtn do dm 
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ORrKDSTOXE. Onodino-ftnaM or 8ril-«toiMi, arc Tarirtici iif uiMlttnD*. 
aTthoK which arc edchralrdlicaig ohcaia^ fVtiai tlw laadilaaM and otlllitnac grit* 
at the cnai mcaaorB*. Ur. Knight docribci the bcM hnowa carictic*, which arc the 
follewiag;.^ 

Nawcacnji OBOntcTosm. The** abevad ia ihccoal dlatricti ofNoilhniabcriand, 
Dnrhaia, and Dcrb 7 *hirc: They are adected of dithrcnl degree* of eoaiac- 

Dcf* and deiMiij, aeeordbic to the work for wbiah they are rTaaited. 

RtLorow Ca ia naToo B a aiodlar deacriptioa of atoo*, « great rseeUcoe*. of a 
lighter coloor, »aek foicr, and at a eery tba^ ttatorc, and at the aanc time aol too 
hard. It i* eonloed to a tmali a{iot or United extciit near Bdatm in Staffatdahirr. 
where it He* aborc the eaaL 

































GUAXa 

«r» ohuined front» »•*« of 

WtcCTiBJnOoliiDtToire^^o^^^^ 

SbeaeU, »i»d w nH orSfor rnodbitUnst «lrt ind 

~^'***‘ ^ 

lUiiKa u* ououfiicnnwL _ . — fiMod »t Ferli-wo** 

Jaoarr*(Soino « jL^drpout giw U uam«ii*e •dTontaft*. 

H pr»Mrrtl by prindHjJjk* i_ Tww.h.«.. “Tbo mior, or work lk»» 

grove or OROOV t A m^iM ^ Whrtw iiTowi to dayf—H* 

• man » «mploy«li»- ii to n»«»> (°* ‘I*® 

i. goo. to th. grooTo. hjito Dictipmup. _ 

wuutn or* eotomooly coUrd m cmoit* i» •■ hnprrffel rto*!*- 

GROWAN. a Ui«a term opplied «» •u^^thottket^tommm- 

ritkcr through iJ»«otnwition, . n,,^^ heoni it oo ooetl, ood th« otinert 

am** applird to the noW gTmnUo- ^ , gtwwon. 

mxl the qouTTinoii drew ■ wtdl Oenn.) Erh the woodo^ r«in iro 

GU Al ACCM. K. tkm^ oftcc lb* dl.«r.ry of the 

imporvd , tb.T th^eeUe. In Europe, the origm 

Sow World, when lh« tint oyph^to ^ o«,- 

.hUh woo inferm. no thm on. 

oidetrd no opeeifie •«“"*» RrS^th Kren piootreo. Tk. gum 

poand of the wood WM •*!*“« « moy h. eooeeitrd. the nxidicinal 
wbkk «ond« from the wood, and ,“»*«, penc. prr t««»A Tk* 

oocnn in immnn* qnnntuir* npM .S T ^-^ ^htl^^rnfUn. nnd of intnm. 

Afrhm. ha. latelT be^. m. oh^ ^ 

inlerrtt to oor n^uUurU ^ j i^uantity irapofl»d into 

miked of mcrrlr no a nab^ ™ S^iomUln 18M). 3» rali of whiek wm 

- SuSaioal Ahotmcl of tk* United Kingdom, from IMt to IB4*. 


1S43 

l»4S 

1B44 

1)145 

IMS 

IS4T 

IMS 

1(49 


qwHiiliileipwteO 

m Tone. 

. 90498 
. 80,009 
. 10445T 
. 9S8400 
. 89409 

- 89493 

- TI.4M 
• 83.438 


Ynr 

Omatlti Iwportod 

la Tun*. 

IBM 

. 1IM95 

1851 

- 945.014 

1859 

. 199488 

1853 

. l93,tC« 

1854 

.833,111 

1855 

. . .105,081 

1858 

. 191,501 


1(49 * - - 83.«ao 

Durinptlm 

—rc*. ST rtppl^rem Britain to by frr thn larger «on- 
innmr of Gnauo, If w* may credit the foUowtog. 

s«w-. n. O-'iS- &I.rtrf/~l ». CWi. W~l. li. K— mo-l. 

.™“i '»“■» 


Franc* 
United Btatei 
China 
Total 


1,499 
14450 
959 

118459 189494 


384Ji 


iVarmw/ Hirtorp W Cngfoptp.-TJ^ttao in th. taigtag. of Pen, tigaidc. dnogi a 
word q>ctl by the Span'iaida. guano. 
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crAxo. 


TIm eoadillMM Mmtial far tht pmemtiaa ai Dm** w t wi ou tpjMar to b« tb« 
exiitmMofaiatIcaaiittiagaf ■■MStwarHad aa4 ela7,fai saowilr; abrrc Ikrbirdi 
■n aUeacdtalita tor ifn —diimrhri aua or mui’* wochi, awl abarv, wanorrt, 
tlis cUauu ia T«T 7 Ary, fara aot oaly froiB rata, bat alao fraai basry Araa. 

Thiac enaditkioa appear to hara baea aMthiaal to a maariaMa atlcal oti ihr ruait* 
of Pent aaA BoUria, hetaaan ladladea IF nartb, aad Sl° aoatli af tka *<)Balor, for 
althnaub bayooA ikU raftioo Om flocka of (oraxiraala, flamiagaaa, eraaaa, aad atkrr 
taa-fbwi. apprar la ba a^aally aaaienioa, yac Um curamaat n raptdly aarrind aaay 
by tW raia or dew. 

It U ibca tba dryarai af Iba eSaau ekiefly wkkh baa pcmittRl tka iraano to tern- 
maUlt oa tkrar rnaati, far, aaya Mr. Oarwro*—la Pam real drama oeear eaar wide 
traeti of enootry. It kaa bteowM a oruvarb ikal raia twaar (kill la tba ioarrr pan of 
Para." And apaia;—**Tka towaof IqainaaccaaalaaakoatlOtlO lahablaati, and ataaJa 
on a Unlr ptaia af aaaM at tka Ibol it a pmat wall of rack, lOOa (rat ia bright, the 
whola ntt^y daaart. A light akowrr of raia fWUa awly aaaa ia rary aiany yrart.'' 
Indrad tinea tkrta dflb* of tba con aii ta aBt parta of gaaoo era toiabia ki dm water 
Prnf. Jobaaleor rtn jaatly obtarrat tbatf,*‘A UBgla day of Kngliah raiawimM dinaira 
oat and ev'^y UM wa a conaidvraMt portian of ooa af tba larcroi araatanfaUKiwa s 
a Bingla yaar of Engl tab wratk a r woold cania otasy of tban awtiraly la dtaappear.'* 
Such baiag tka caae, we might aspaet la find nmUar aacumulatiatn ia oifarr hot and 
dry eUwettaa, ta bt and in Afinea. a p. ia tba aaifkbourhoad of tba Craal Otaan: 

aad only a faw yaan aiace a eaaaidaraide dapokil of gwaao wm foaad in tka Kooria 
Mooha ItUada. 

In Pmi tkt BatiTai bnra onpljyad It aaantawara (Van tka romoUat tgaa, and kaaa 
by ill nianni giran fartUily to tka ntkaiwiad napradnotiaa Mndy amla atoag Ibarr e o aat a , 
n'kile Peru wni j^rraed br i|a mira inaiu. tka birda ware prutralad from alnimra 
by aai' tr a lawn Tbc pnniaummA of daatk wan dacraiA In tka p aia n a u who dared to 
land on tba gnaaifetona ialaadi daring ikr braedtag period of thaae birda, aad to all 
paraona who daa Uuj ed IbatB at any tinea. Orari a er a wort oppahitad by ika goaam- 
maat to lake cara of tka gnaao Cnriaai. aad la aaiign let rark akumaat kia dae pkate 
of tba ptacttHtadBBg. Tba ectabmad Bamo Voa llamboidt dmibroaglit apranaana to 
Fairopa ia ISOt. wkkb ba mM far aaamlaotkai lo t'oarrroj, Vttu|Baiin, aad Klaprutk, 
tka brat aaaljatical ebeniata of Ibr da; | aad ba ipoka cf It ia Ibe folluwing iriwia.— 
*' Tba gaaoo ia dap n i i ta d ia layera of SO or du fart tiuak opoa tka granite o( aiaay of 
tba Saatb.aea ialsi^ off tba eoaati of Para. Uuriag Soo yean tka aoaal birda bare 
dapoaited gaaao only a fine liaan ia ikieltoeat. Tkia akmra how grant moat kata bran 
tka aambn of birda, and hoar many eratarita anal kart pauad orrer ia order to farai 
tka praaeot gnaao bade.* 

lltaie appear to be thru aatiatia ia Pam | the wbita, gnry, aad rad, the drat being 
tba moat Moral, and the laat tba nldeit; and ia tba mldat Hr great aoeeamlarinni 
tba laat kimi, boiun and faatben of bir^arc foond tFmirr), aa if lo remora nay dodbi 
which might Mill letnaia aa to ita origin. 

Ciorha ItktmJ Ceoao.—Morh of the lO-ciUod PcrWvian guano, la eaporiad frnm tho 
Cineha itlaudi. They are three la anaiker, and I« in one line from north lo loglk 
aboot half a aula epi^ Eanh iilaad la ftwm S to S milea in aireumlermea. and cun* 
aiatn fff gnuite cotmcI with gaaoo in loiDe placca u> a height of 100 feel, in lacere ai ra 
buriaoiUal atrata, each Mtala being frrm 3 to lu iaabea tliiek, and rary ing In eolnor 
from light ta dark hrowa. No earthy matter whalravr ia mixed with tUa aaal auHt of 
axcreowwt Ac Mr. Biaad't rialt to Ihaaa nlanda m VM, ba obamrad a parpendieiilar 
anriiiM of opwardi of lOofaat of parfrctly aaifonn ae p eet fttmi top to butioai. In imna 
parta of them iaiaoda. h owarer , Uh deao^ doei aot rxeeed & or 4 fan in Ihiekaeta. 
to arreral plant, wbara iba aarjbacof CM gnaao fat lOO fact oratorr aborr Ite learl of 
iha aea. it la atrewad here and ikere with maaaat of granite, like tkoaa from tbr Almne 
munoiaint, which ire mat whh 00 tba alopca if the Jura chain. Thane term to indicate 
aa ancient {bmutioo far the guano, and Mrraitoeaoa ooBTulikma lioca that period. Nn 
aueh graaita maaaea are faood imbrddad within ihagntan. bwt coir ikciatona of blnia. 
The aeeoinpaoymg wood-rat, fif. 134, abttwa the aatare cf dm farmatlim. 

The fX|a»t of Ike gnaao baa I ne r t aaa il oaoahlfTably dariog iW hut few yran i ha- 
twaan MO.OdO aad 4UO.UOO unu are the aonnal aoicmat at pttneai. wbiek la aflectrd 
by the aid ^ MM working haiida, 310 of them being Ckioair, who enter into eoaiructx 
to acrew tkoir mpioyer (iW GoraromcBt cootmetor), Don tkimiago RUaa. for 4 duflara 
a ronotk, nmrwiag it, if they abooia, with tba inereaw nf 4 diflara moatblr, and 
abofluiof I^a Thiwa who work on their own leecmat an paid a aad 10 riala,'4 aad 
5 ihiUingi, far each cart that they lood. They lira la a collactinn of dirty hau made 
of faamm and mud| they, aeaertkclcm, appear to bt happy and contanted, and in 

• ■niHihei le O reli gy tmt XtlanI Hutery. w ML 

I Ob Uaaiia Jnaeal ef He Aartauttutat a» n » a | at tiifteiHl. ret. a. g. Ilk 
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MIMfsI 

M«UiC 


ruilirirf-.a 
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rsJ^r* 

otbrti « Ujhl - lh.1 of . B«h hnck- 
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GUANO. 


fonad pum. TIm pnaao kcmpi tn nnwiadrd b; » hi|th fboe* u> |>r»> 

Tcotiu bciafbWn Bvajrbjr iIm wind, arar Ibr moaitu af the caeau lobeaor ikei^ 
which an aometiaMa 70 feet tuof, diraafh whlah it ia cawlactad to tba boaU. Sm 
fif. MS. 

A* in IVra, the tarhcc af the faaao ia eoTarvd with akeletiiai af binla. aad ha<ua 
of arala. It U atie ^erfotated bjr aaiabadHa hoJei, ninniDg ia evttr dimtino, lib* a 
rabbit wama. TbAw an nada by a bird aboat tba atae of a plg<^ which nauiaa 
biddea durian the day. aBllyiac fttnh at dark to ftah. Gold and aiirrr oawoaDti an 
alaa diacortr^ oocuiaaally, aariay haaa boriad by the aoeirat inhabitanta aion thaa 
three caatonn aga 

It ia qaite oaneccaary hen la ioaut oa the ealiae of gaaiw aa a otaaorr. Thia ia 
a poiot catabiUhed beyoad all <{oratioa by aeoriy every agricaltarial In tba hingdnai 
awl neorded by all riaaare of writan oa agriraltanl aabjinla t it haa heea tba meaaa 
taonorer of eoararting tha aaody dea^ anoad Lima buo a aoU caiaMr of nuaiag 
ahuiuUnt ernpa td ataiaet henra the Perarian proverb. "Huano, though no eaiiit, 
worka aiany minclea" 

C'liMirrial eoneriaa.—The IbDowiag appear to be the chief; — 


I. reravlan. 

1 . Aagamoa 
S. lehaboe. 

4, Patagootan. 


A Raldanha llay. 
A Konria Slouria. 
7. African. 

A Indian. 


eVniatrp^—Coaao being aa article of an great valoelo the afrlcullarial aa a maaarr, 
and being luble not only to adulteraiiun ton very great ratenl. but olao vary bn when 
ganaina nMuidarably ia quality, it ia highly imporunt to have ooina miana of oaeer* 
toiaing ila value. Tbit canaol be dooe ntlafralorily In rver eo eaperirnced a dealer 
by men inapeciiim, aad therefore, both far the buyer and the aetlar. retort ia nee eaaa ry, 
fur a knowlMge of ita campaand parta, to the aualytia of tba cbauitL* (iuch being the 
eaae, wa moat fint aarcrtaln tba compoiiiiaB of genuine guano, aad then u>i|ain opon 
wbicb of lit acveral eona t i t u ent a ita moe aa a oiannrv daprada. 

ifba fiMlowing ia oat of the aariieatanolyaca by Fourcroy and Vtnqnenii. of a mmpla 
of guano preaontad to ibcm by Baron Yon Uunboldt, abowing tha compoahkia in lOO 
potta I — 


Prata of tnunonia ••go 

Oanbita of ammonia ...... lo^ 

Oialattoflima ....... yti 

Phoaphata of ammonia ...... g'O 

Pboapbste of amroonin and magnetia • - • S'S 

Bulphate of potaah .......SB 

-loda ....... 83 

Sai anmioniae ........an 

Phoaphata of lime •>..... MA 

Clay and aand .......47 

Water tad organic tnatlcT ..... s3-i 


Bnt perhapi the cauritutMu of gnano it bettn axbibitcd by tha fulloelog nnnlyiia 
of ihtve aerti by Denham BmitA 

Axcairan Ofana — AmaJftit rf tim aorte if Otaimm Smilk, 

L Courirncuta ml m iU ia iol Waltr (ia 100 pnrtt q^goaite l. 



L 

II. 

la 

Pboaphate of lime ..... 

0-IB6 

. . 

0-110 

Pltoaphala of audn ..... 

0-130 



Phnephata of ammonia and magnrda . 

0-II64 

o-rw 

0*133 





UrmM of awtmmis • • « • • 

IS-dlO 



Orginic matter ...... 

I’iSO 

U-300 

0*736 


e IkaadNry ta Ua andcaHMu to Aftiodlinv imI fWialalnr.'' h tn. 
























CfUANO. 


•4IT 


a. OmrtitutmlM wfuUr «■ ecU waitr (u 100 farts). 




■' 

lit. 

Water 

st-soo 

SO-4J0 

7-700 

Hotpbile of potaBi ..... 

SDO 

U-044 

7*7SS 


Sulpbaia of loda . . . - . 

l*hoiphitc of potiib . - - • - 


l••If 7 
4-947 

Pboaphale of wda ..... 

BM 

«'IS4 

9*i0 

Pboephale of aainKnii .... 

Ptviepbate of lime .... * 


Oaalate of ammonia ..... 

7 to 

1^3® 

10*563 

Uxalate of eoda . ..... 



Cbloride of paamium .... 




Cldornl# of Midiam - • • • • 



58-631 

Cbloride of amaMniaai .... 

t-ss 

• • 

9*tJao 

Orgaaie matter ...... 

I'SOO 

o-a<a 

f553 


X Omstiturmts iiut/Mi m mttr ( m 100 paru). 






L 

« 

n. 

lit 

PhtMphate of lime 




IS-7B0 

6670 

13*113 

Pluwpbate of magiMaia 




t1>M 

0674 

3-580 

of Ub« • • • 




3*560 

10-956 


Sand. tee. ... 




lS-60 

0730 

0-430 

IVroaidc of inm aod tlnmina 






0-150 

Ilnraii* • • • - 




3-636 

06«S 

0636 

OTKanie matter ... 




3-t56 



Water .... 





4674 


Low. ... 




0*044 

0*490 



W« max <{aola the follDvng uiInM bj Dr. Urr. of ((aiwa, importiMl Croro 
BJlrl*, by tb* "M»rT Antir,* brio* tWe But targtt Ibcim imponnL 

II wm of ■ pUe ydlow-browm eoloar. dry. |w>tly poltmlcol, (only (aoerrtcd, in 
tmall iBinpi. Ill nno ipciUU grarily «m l-CX 

TIm sJiMt portian wm fimad lo eoabUa t — 


I'mi 5-0 

gnlphilc of potub ...... .7-0 

^ Cblnridc of Mdiam .......ftH 

1 ^ PbMplutr of Munoaia ...... B-t 

OuUti of immoala .. • . • • . -06 


UO 


The iasalMi portion cootaiaed t— 

Slica ......... 3rt5 

Pboipliats of tinw ....... 0*00 

Phocphatr of augaaia and anunonta • • • • 1XS 
Diato of atamofiia • . . • • • >10 S' 


iradrBard ailroanuacd orgaaie matter, yirUinft by 
c o n b o H in a vitb loda loni 171)5 paru of aaunooia - 41-73 

40-50 

Tb« total quantity of araaioau yielded by it, wai S003 per crat. 

Vot. II. t E 


I 
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UVA2iO. 


lihmt Omtim. <!?’»*•) 


JUttir wlaliW m «u«r . - 

coDtUtinf tA— 

thilpluia of poia»li. »Uk o fcU* toll***' of «rf« 
MurioW of wotooo* 

Pboopfaitf* of wMtuaia - 

gcM)a>OwlwilOU of MUSODiS . - • 

M|>>ua« of MBOwioU. • - - ' 

OuUto of •wOBJota - - - * * 

Woior •-*.**'■ 
gulobb orguia - • * 


Matter kawlalile in ««•» - 

(onahtins of — 

Silica * * * ■ * 

IlnOeflorf organic nuMter - 

Trau of amnionia . • • 

OxaUto ol lime. • • • 

Halipluapliatr of linMr- • • 

i*Uoa|Julo of nmgnraia and ammoiila 


• «; 00 


Ai 

amieaw 

. COO 

. aoo 


• N-as 

4^3 

. loo 

034 

. too 

0 -W 

. >13 
. 8 -AO 
. 6 «A 

uao 

■ 


4 :-oo 


. U DO 


. l-fS 

. ra* 

. 14-73 
. lOU? 

Its 

. taoo 
. 4 -M» 

033 

ASUO 

f*o 


^ an In a icWartlfic polol of ll«ey on qollo 

VakaW* ai thne rUtorattJ^J^V^'far 

Sir^SiSL'wlttJfartia dora tlJ^ief efliiary of puauo <5*I>«*J » 

nllfoRCTited Ac air la dcc^pmod by Aafai^ or ll.Bt lb- mlu 

be that the ammo^ eoi^^ in ^ udiHloo in *awr. Sow. it 

nf Mwmoflui m absorbed bjr uf ili** Ufv of Uie ^ mmtamtM 

fa ,.h.^iblo combbmtl.^ 

nuy prHunn • tltgbuy . . „.„t,nrL- Mrbuale orir. bonu*.or otftli# 

rilbcr wiih bydn^ifanc, ^Unod to ylelil Uie imlm in iwinl 

ae-Hfa, and altbooglb M •, !!«»*»> ^ T* au «nca to ah^ Umt ibo 

of ulilitr to tha more aolBbfa bT^neaanrrd eCeSy. If^n^ rnlirely. by tbo 

Talne an anunooiaeal mannn may to m-non indrocndml of iu atato 

of Ibat «mn»*ind proaenl. and la fat a gnat nmaanra morpeno™ 

of coaiblnalum. .l..ib.—Ued the «*<»«/and potmtodamnaonla. 

, tgt. 

vteMU. >Ueti Omf wllSro* •U*r a.p«« 

that menl ([nano cnoCmaa S w 5 pn »naao at lh« thar of ill depo* 

o^in 'riTIcWu'and telTthia iirift«a which hai beonme ««i- 

liuoo conalitrd chfaBy of nrio ^ t ^ y„j, ,i,ieb lin diWBy no 6ah 

nrird Into mlla at ammonia. “[7 I, fa .fao an aitodUiahad 

are foond to eoottin ” ^ ^ ^T^ann whaeh anotaiiia bodiea eapabfa of |»«* 
UTttth lo fcj^iciUtonil cbmTMtry ut® u m« ^i—i- Moiv Mifftol tb*® 

yfaSiag up any 

oatinaa. wh«b tho ^ •“S",!LSIL aimUtian tbo intth of all thia. tba ttrrtw fa 
when they an mnatard. Scirnneam^ aomi^ a Mrwailwrfala) that lha 

of opiniaa (aad h. hatfar. *»• "»'-•• 

iuiplrttilo. of Afa dfatinction ««iamiin* 

iTl nTmili^^ntinK a. caiTJeat ipunt.ly of ammooU -!».-»<- 
*• In r« “ 










ou.fNa 
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TW aMnl V” •■■■■•«• to Uw totol q««»«i* *y ot nitrate* In ihe 

MtW mrirtM "“I** Wtowf .— 


* » Wtoly*** W«y*) »«np*** ImpOTtoJ l» 

1^7^ »•♦•♦• • 

From Mr. W»y‘« ot 10 •anplra fanportrf la 

1 ^ 40 .^ •••••■••• 

Fnaa Mr. Way’i iDatyici ct U atmplM iaiiwrttd la 
.. Ma» 


o lka< die armge oaulity »f ammoBia, eil^ 
la. nr taralile of betnp ykliUd hy gmaln* Hemrua 
an, tnaiyoe ntiauled at abiait II per oeol. 


So 
lop 

IpuuMt, may 

X. /taqaava gaaBo. .• i_ 

Ammnnia (ocoial aad pottatial) frnia l»o analyaw by 
Dr. Ufa - • * * * * ■ * 

8n dal dUa rmrirty i* alightly richar la anawuia aod 
tuutigMmd coBipoaBiU Uia ifia Perariaa. 
n. /(4a(M raaaa. 

Aauooaia (aetaal aad potantial) froca U aaalyia by 
Dr. r»» aad Mr. Teaebrmaehar - • - • 

ghoaln* that Ihla rarlcty, aa fiu-U rrjarda Bimi*relarf 

maipaaada. la Ibr hifiiTior to tba prvwdliict aod ibt 
nmr rrtoark appllia to the BaecMdlag rarielita, t p. t— 
4. iVitpnaiuB gaaJKa . ^ i «■ 

Fnna aaalyaea of 14 lonplM by Dr. I'ra aad Mr. 
Tracbenuehrr •••---• 
3. SoUrada Hap gatMO, 

From toaafu of aaaljiea of » aampln by Mr. Way - 
FfMa laaaln of # aaalyta by Dr. Ore and Mr. 
Taachamarber 
ATarirw Jfoorio. 

From molta of S aaalyaea by Mr. Ifethlt. - - 

Froia molu of 3 aaaiyaa by Mr. Apjobn 


Ma«t> 

■MMOn 1 

WWWIe 

13-94 

U-40 

1707 

17-31 

inn ' 

1 


IS-94 

16*41 

r 

I7-B* » 
17 943 

30-39 

lo-iu 

1 

3<l-04 i 

1 

3-3 

4-3 

Ti~! 

1 

4-<a 

l-OO 

! 

3 34 1 

3-49 

0-94 

l-fti 

3-10 

1 113 

1-53 ! 

014 

aau 

1 0-17 
013: 

1 

039 


tio that Iba arerifr qaaatlty of aonniinla la the ferTral earietlea b 


rararian 

Aafeamoa 

lehatoDa 


. 17 par rent. 
• 30 , 

- 7 . 


Patagnaiaa • 
tMdaaba Hay 
Koorio Moohn 


> 3-3 par cenL 
- !•» 

* 0-13 » 


tlw i«o ftllulU, pototli uia ••aa, ih# mU iMualljr coaU^ bkhv lUs 
ffuOlcWttt 9 oU Cur Uw •ofpiy of irrg^tio*» it w tbcr«ft*r* cbMflj ptmmk wklcb U k 
iwcraou-T to add lo the fotra of laatiure. ,. ,, . , 

Beiid^ area iba boat ginuto alnaya eontaina a euntidetmbla ipiaatity m ronaaoa 
•all. ala. from 1 O to 3-3 and raoa S par cant ^ 

Mr Way, in bia aaluahle paper, " On lb# t’oaipoaitwo and \ alaa of Gaams ooly 
glaea tb# owilily of aUuUna hIu. nut kaaiag deterotiaed Um potaah t bat the aT*ni(a 
qaaaliiy rf pouub in griuiiar guano may b« turn by ntferriag to iba aualyaaa before 

eiran la datad. aod wdl ba Arand to »ary from 3 to a par cent. ^_ 

lIowaraT, in lb# «alac of gaanu tba kaunlrdga of tb# qaan Uty o f paTaab 

U by no nunna of tba lania iatportaace aa of tba annuioia, or Iba pboapbo^ arid. 

Phatmithc mrii .—The phoapboric arid la aecfiod in uaportoaco to no oiber coaau- 
iMnaTtwia tllW maoioAift ( Bcia|( euifStkl Ibr tk# dirvelopairmtof iW Med* ftod ikcm 
liorli of tba vaselahia organiani. nbicb arrea aa faoda In tb* pradactinn and rvitoraltoa 
Id the Bnh and boon of animala. It ante la the goaiw (aa la abowa by tba pne- 
eedina detailed aaalyata) ta caatbiaatkin with anunoola, ptdaih, aoda, and lia* 
la Binat taaiyim Iba tpianUty of plHOpbato of litae. SCtaO.PtV. ia giten loataad a< 
pboopbona arid. PO* or 3UO,Vo*i hot 130 part# of pboapbala of litoa (al.'Vi4^>0 
comapoad to 73 of pboqJtaric add (PO*), or aa 13 to 0. 


• 0« tW iiwup—trtfi smI «n«r* TmkM of tba k(»4a af Oi 

•* i»i«rwlrCllioA«rtaitowlaoaiB0«4Miifla»4,*’|HM**«» 

«■ 1 


u Bi & TbMUii War* 






















420 GL’ANO. 


Tht laaoirt of pfaofplmo of tioM is tbo anoral tonatico of gooao if of fcOov*; — 





UmMo 

/Vreream 

Froen analyaes of 9 mmplea by Way, imported in lt47-l 
From Mr. Way’a naalyaca of lO tnmples, importod in 

84 48 

I94S 

3903 

. . 

From Mr. Way'b naniyma of 14 mmpka. bnponed in 


11-31 


1»4I 

Anooiaas. 

M-98 

aits 

U-18 

From 1 analysaa by Or. Cra ..... 

/cAniW. 

9K00 

ll-SO 

9018 

Fnan 11 analyma by Or. Fra aad Mr. Teaebrmarber • 
From anidyasnof 11 amplm by Or. Freaad bir. Ttaebc 

37'OU 

istai 

81-80 

maeber 

SaUomtm Aiy. 

«3-t 

19-0 

41-4 

From analyaes of 9 samples by Mr. Way ... 
From analysei of 9 aamplrt I7 Or. Cre and Mr. Tesebe- 

4<m 

4901 

5411 

mseber 

Kwim Mmana. 

un 

SI-0 

Sd-7 

From analyaes of 8 stmplef by Sir. Neabit ... 

tS'W 

1-80 

14 13 

From analyara of 3 lamphs by Mr. Ap}oba ... 

88-80 

8«4 

IMT 


Ho Uaa tlw amacc iiaoiuit; of pha»|ihm of lioio ia Um wmBt fpctinwiif io m 
foUooat— 


Farnaifa - - • U'ls I FftaKoaiaa • • 47'4 

Anfoaua... Km I Hoktaaka Bajr . . 

I.K.lwi. ... ai'SO I Kooria Miwria. . IS-M 

Those Ihea art vary oafamiro aa thnoiaK hoo Kaaao, bjr ctpcaam to air and 
muMur*. has iho aanaoaiacal aalia waalaNl o^ at IM lama liaw, aa a ciaurqacoca, 
hicrvaaia^ ibo rotki of pboapbaln. 

f^aar Matla .—Tbo aaicMrol of orgaaic aisttrr la gasao, othrr thaa aaraKiaua and 
its aalia, it of no gnat Imporlaitoe io Mtinaliof ita ndur at a aiatrarv. Nnt rafiriv 
qurntlr Ibo amnant of orgaoie malirr, roolaintag nrW aefat or ammooiacal atlu, is 
tutrdia analnoi, aa organie matter ** rirA bi * or **nalattmg oawaiii t* hot It io 
obrienu nutb analjaoa an aearijr vnnblcaa, llie toIoo of the gaaao dopoodiiig ooaoa- 
tially no ibe qaantity of a^m^ra, riihrr oaistio|r as ommonia^ aalu or eapahir of 
bring eoasert^ iaio Ibem. Good gtiaao coatuas oa aa aTtrage about 30 per coot, 
of a^ (minoral matters) tad SO per oent. of combustible (orgaale) mattcra 

Sand. —Tbckaovledgt of tbo p r u por ii oo of tand in a gaaao ia of ao a t e importanco 
at detemuning ita parity or otbermise. It it easy to nnderataad bmr a dep^t Ulm 
fawa, esisting oftra near tbo aos-ahore, and fraqaenlly on a atady toil, sboold rao* 
tain a eertaio admiatore of taod. Homo tporuaent are abnoat free from it, and fcnr 
genoine apeetmena cootain more than I to S per crot. 

f-bsMoa mtt — Tbo pteaeoeo of coannao salt ia a gaano need not anrpriao aa. It 
ia doobtiem dorired from the sea, partly tbroogh tbe amdiam of the fairdt tbeaioelaro, 
and partly from tbe eeaporatino of the oaH spray coatinnally drieoa upon the ocaau 
by lb( atad. It mrariabto in qaaatity. ao no akadd rapeet fnaa a kooarledge of ha 
origin, raagtag in somplea of grnaioe gn^ from I to S per coat. Allboogb ctanmon 
tall hao brim ihovn * to p om t m a certaia power of abaorbing am—«» , y«t Ibis ia 
bu traaaiont. and tbe cIBimt of guano conaol be aaid to depend to any oalout npoo 
Ibo era salt prescol ia ib Tlw koowUdge of iu amoont ia of groat importanoc. tine* 
thegoal K> ia not antVeqaontly adnlioratri with mlb 

ITeMr. — Obeiooaly the larger the atnaoni of water pre sen t ia gnantb tbo tnueUcr 
will be ibe proportion of ralnabU conaliiaoalt ia a giran weight. Genuine gnaao 
coolaine oa aa aremgr from 10 to about >0 per ooob of water. Many of tbo salts bi 
gaano an likewise deiiquraeaal. to that it has a tewdoney to beooaw medal by ca> 
pouiru to tbaairt aad this tandsney to afatorb neolstarc, ia an clement ef nine in tbe 
msnnra.'tipiwlnlly in dry ecnooni. 

OeJrnlatwe qf tbs moaep iwbte peane/hoa lbs f—mtu aaaVto. —In a most 
important and iutaraatiag paper ** On Ibt nine of nrtificul maanrca,’'t Mr. Way 

• A. A KaetSwmwaollwritictiaasriaUfaiSfrirabare. naila 4 .a.nu. 
t Airhatunl Joanml, set. im< 



















GUANO. 


4X1 


■rriToi M ccrtala mmej nlMt nnamola. arid, and Ifca rarinu cob- 

nitnrau of aiiaiia anal a«lwr auanm. bjr a roim|Minaao aitli tho coat of Umm anaml 
cumparaaal* n llicir aadioarr coauacrcid Malta. Tlwae naaibcr* oUl b* found oMaO 
aalnabli! M Um axt^altariat'ia alraa ui|t kia own conctaailaM rcapcctinK llie aalae of 
a (uaao or otbaer aiattim tram Uu maiiu uf aaaljua ftimaabtd lo hha bjrtlw ckmalM. 
Tkcy ana aa (bitoai i — ^ 

Ammaraia - -•■.-••-•Sd pcrloiL 

I’otaah SI .. 

PhaMpliala of Ibnc (fauohiblii) .... 7 » 

I*baaplaaat of Ihaa (aolubla) • - . • - SS « 

Orxa^ matlar .......1 „ 

aad iko ftaUawlnK naaipic aif Uwir appUeaiiaai auj pn«a oaiAil. 


Caloaltriaat of tbr ninarf ralaa of icaanaii, aa ilMliuad the coat arf' iti KTctal 
cooMitnenta to their comaMrcial lalta, applaad to iko oMan coBi|<<»iuoa ct 
Peraaiao gaano dadacod by Mr. Way fnMa 71 a^yaca 


ItiO toM cootaia t € 

Aanaaola • • • • Id'S at M per Ml 9M 

thyuio matter ... dft) .. I e 9d 

• Potaak .... 3-S . 91 „ Ind 

laaolublc pkoaphato of lime - tSO • 7 „ Idl 

Salable pkoaiiliBla of lima • 7-0 . 91 „ 114 

Valae of 100 Mm • /l,4T9 


Orprrloa • /I4 IS O 

nmea Uia obrloaa that akilat (ttano oral aelllB( at Ilf par ton. U waa more cco- 
anmkal tad etaiTcninl to rmploy H thaa to make aa artiAcial mistara of ha rka- 
miral cooilitucDla t but bob that the price baa riwa to aboni I4f. per Un, it berotnea 
o queitioa abether h vtU oot be pnaatbU to prodnee an anifleial rompoond haring 
cqnal nine aa a mannre wkkh vill compete ia prka aitk tbr guano, 

tmpmrilitt aad mfeftrmtiaaa. — In cniaeqiuriiee of the bi^ price of gamio tba 
(teal demand for h, tod the raac aith akich tbr unaary niroer may be imiHiard 
apim, guano it adollrratnl aith rariooa tabctaaeea, tad to a great extatiL Impo* 
aitkma ceen bare been pnetiaed by aelliog aa grnninr guano artiSeial mUtum, 
made to look ao much like guano that the fomnrr aoatd icarcely detect h. Tbc 
ariter freoUerta raamining a guano ahkh rontaioed 90 per cent, of aaod, and no Irm 
than 19 per erat. of tea cab i aod Dr Cie girea the AiUuaing analyaia of an articia 
amt to blm, ahieh bad bean offered to the public by adeertiiameat aa IVrurian guaao 
akicb euntaiaed— 


C'ommoo aalt ........ n-o 

(Sand ......... tstt 

Sulphate of iron ^ 

Phuaphate of lima ....... 4 0 

Urgaaie matter (fhaa bad goano to give it mneU) . ISl 
Muiatnra ........ 


iOOD 


In tact ao aaraemut aad rariooa arc tba tricka played with gnaoo, that anient a 
aampla it aabmlttrd to a tkiUU cbamiat for analyi^ before pnrehM. «a rroaid 
airoulj rccommeod tba agricultariat to purehaaa of no one batt dcakti of amiaaflioo- 
able hnooor. •- 

Prafeaior Jobnal^ ohnrrmi — “Foar rrcarla rccaatly aaitod bmea tar gaano 
ataliona. ha|}aatad vitb gypeam, or pUalar of Pario. Tbia auhafaace it iataaded for 
admittan with gnaao, aM atUI midita the partiao to daitrar frota tbe raaael. a nice 
luokiog and light eoloumd artiala. Tka nroarita laalrrial for adallrratiag goaao 
at the praavat momaol, ia amkrr, wkiak ia brooght from Anglatra in large quantitita. 
The rau of admixturu ia, ve an infomiad, aboat 19 ewia. td ambrr to aboat 9 cwt» 
of Paraaian guaotx foum wbiebaa cacrUmt looklog antcla, callrd African gnaao, m 
maoufhetared.'* « 

'Aimifau q^ Oaaam 

Tbe follou tog ia Dr. (Tre*a autbod for the complete analyaia of gaano 

1. In arary eaae I dricrminc. Am of all, tba tpeciAc giarlty of the gunoo s wbkb I 

aa a 
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GUANO. 


tak. bt MUM rf tfitiSM of tBTfentiM. *Wl ■ IBrtlUBCW 

ii,poritUorl«MM«oa*of««nhrl*«»phM*^wu>»4'ftrt"»««*^ 
^tT^vlt^e »iMl <!*<« •W f>»a» of *• *'*>» wmtrr. lUrr. irj th# ta* 

l« »W® P-*’* *‘*''** 

mritr and Owa »kh bit IMP*^* ** '■brtber it be »eiJ "f alhalia*. 

/hie half of U>» aoJuiiM ta dialilM along wuh ilahi^ Ita* In * *^*^*1^ 
wHh a tmall enintaple glnha oondnMer. tontauiiag diMiO^ »ak^ 
merard In a bnafa of ^ aaoMi Aa tba coadamiag ap|«mua tenninnlra In a 

alnLoin «a b. h-l, ~.d U to'Cl al^anUj-inmtnl b, a 

penliar mrtrr. nhoat Indicatlona o«ak« manUM ^ hnoa^lh ^ iaio 

Tbo oiher half of tho aolniion k mluU with n««e mine achl. ami dItUlad lalo 

*^tbi“mp^^ l« «««»«• *'•»» ”f *“n^ ^ raouhiiig aalpbale of 

*^*r*ib5^il^ jwn'^ ha* a rnialn mmanrt of a ddlnlte aolirtkia of """J* 

miaod obb It. anSthcn aramooU In amccaa. From ib^elgbt o fth* U**^*^^*^ 
Pboaphate of iron aftor Ignition, the knoam anioonl of oanlo oacd being 
Iba of pboatihotic add in the lolohle portion of gnano l»fn^ 

tbw abort lairtitnu are non miatd. ftred h» a few dropa rf dilola aulphuM 
and hidroebUrtr arWi from any haryita i«d aihar U ta 

nllrau of liA tnr oaalata of ammonia. The quantUy of oaalata of lima obtaioaU 

’''iTriiriin^qm^Uerrd,beingftredflmmany f**j4iwry paMlclaa^ 
of antmotila, hi eenporatU to Uryntaa and Ignited, to obtain the BaM alb»l»n« 
ThiTbeing weliba«ktal!« dieted in a Utile water, neatrolla^ wllhadd, and irralea 
with ^^.ehloSrnf plaitaam. From tha qnantltr of pomb-chlnrhla of 
•bleb proeipitatra, alter boiiHt intoro.Ij^i*4 and weigtal. .'»«• •'^V« 
pr. -mntdnediietrd; tbe rrat b aoda. Theae baa» may im a«gned to 
Udrocbtarie, and pbo^orlc aeida, ta propoitiom eomaponding » Uielr mpecilee 

* t". The imianlbm of orpmle matter In tho aborre anfetma gnano, ia ^lermined 
direelly by eraptnittlng a crftain porl^ of It W dryneaa, and lilting. TIm lorn of 
•eight, minnt Iba ammonia and oanlic acid, rtproaeoia tba atamrot of otg)^ mailer. 

8, A aeomd portion of n •duiion of the gnano if araporaled “tT"** *7 • B*“*7 
fleam heat weighed, inclaaed ta ■ flout •eB-etowd pliial ^ng »ith aleoM of 

and lieatcd ti> Sll“. After enoitaf. Ilie alcobolir lolntimi ia drcanird or BJlereu clelir, 
eraporaird to dryneat by a geotta heat, and weighed. Tbif it orea, whicli may Im 
letted by itf eoorerdnn into etrbnofle of ammonia, when healed In a teat tuba 
retort In tbit way 1 bnra otaainadfrom Bolirtan gnano 5 per cent of nrcn i a eartam 
proof at it* cadre cumKiiirHa r . ^ 

9. Aaiilbw aftAe iaWnUr wmlftr.—Oat third of it If digealrd with b^ ta abnodanen 
nf borof-traler. ernttalaiag At of the mil, filtered, and tha filler dried by a ateam liwt 
TTie Ima of waighi indiaalcf the aamont of nrie acid, which it rerified by ioper^iiTiiting 
tba filtrata wHb aertle or bydrochlorie acid, tbiu pfeeipUatlag the nnc actik throwi ng rt 
unwo a filler, dry ing, and weightag it Tbif weight fboutd nearly igree with the thora 
loat nf weight tha tmall differvoea being doa in Mlabia itrgaalo rattler, •nniHimem 
gelaa and nlmic acid. Tha nrio acid & eridmctd. I. by Us apsalfie grnrity, wbirn I 
find to be only I -filk at also that of the urala of aramonln i 9, by itf fording fine pniT'* 
wwrertde wbao beatad la n eaptult niowg with nllrlg acid, and than aap^ to i^ 
miponr of ammonia fto m a fh alber held orer it i 3. by Ua difitpatloa when healed. 

^'K^ Anothcr ti^^^ie^'ud Mter iadiitiiM along whb half lla weiglit of Uaked 
Uma. nod In timea ita weight of water, ta tba apparatua nlremly defcribad, and lha am- 
toonui obuuDcd frira it cftfanstcd. # • i i, 

II. The ramateing third haring been ignilad.it digiwtcd with a gmtie baal 
htdroehloria acid.and the ondiatolvad fil«afcial ilamiiia 

weighad. To lha hydrochloric aalntlcm.dUnle inlplione acWia added, and lha mlatnra 

h lioalfdnui lU lha hydrochloric acid ba expcilail. with the greater of wa*^ 
Alcohol of trSJO if now poared npoo lha pasty naidonm, tad the whole, after oeing 
wait atlrrad, la thrown upon a filter. The ptawphorlr acid paaaro thTOgh. aa aho 
magnetia ta naion wkh inlplinrlc acid. Tha wlpliata of Inna, wh*ch U I"***'"*®**^ 
ta fptrtti of wine, hatag waabeil with Uiam, la dried. Igtiitad, and weighed. From tno 
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of of Umr. Ik* qiwithy of pb-ph*!* of lli*l tlwl w»» ptwcirt 

iB «»**• b oo» tAitA to ikc aiinoe, •kick ^ i™""*" 

phJ!;.ta“rf^iTom. «Hl o«r>««^ “ * 

u. .matit lUnotn ike ooinliiy of ih*l eompoood ki !"• t**!***- _ 

w). ‘r. little k* 

of ou^i. k* Uooly dropped In. pk'-l^ 

tenia oeld froZtte i««lnl>l« reriduum of 100 rt. "f ««>d •"■I 

toteellon liprfcenLofoMloUoflimeintheBwn. 

M Sri » te’tefwiTrd in ireoili.* the ni-hte rreelniiBi niik end ■dt of y« U^. 
rS^ ^ emC^e of luniiuiiiioln (runno b ««dily ‘•**f"*^ !SSl 

1«, BMidrt Ik* nbo** errleo of oprr*ilo*i,lte faUojei^ ra^lM me» no iu~^ 
oomolrte <mr koovlodc* of gwUHV Tho InooJoMo rfcidnnm (of 10), nWch tee o«n 
te nJ^ite^^lone of te orie neW onU «n.»Dota, n-y con.^ 
nriLMw mmUfT It k to bt ihtfrcTom dfl«l, mixed vtih 5 ttmo *!■ 

of Ik* omitesliira of kyilrntr of tod* nod unkkliiae, ond “kieeled In RnUle 
in • etea or iron Ink* elnete ot oe* *od.nnd eonortud K ite olW n itk on o witiooi^ 
cnodn^ e nn iT»«~«, Tte *n»ti«»l of oimoonU bein* ««ln«**d ky * l^fu^ ommonio 

brina ihep^tinl ommooi* i»rm|«odlB|tWthenndoa^ eo^ In * Min| k 

of l^ruri*a onnte I ohtnloed S prf eeot of ommonio from Ibie eoorW . 

17. The JSSTonontitity of omoHmie imelnrikl*fhrni pmnij U to te ^ 

•eotir IwllloK asp! of h *.U driod. and mlord *ilb 10 Ome* •» 
mltlnrorf bydmle of end* ond qniehlimr (■ pnrUrf lb* toonerX 

The ommooU di*«opi*rd is enndenord mod mraeni^ “fjJj^’lliuii^'o mlxtor* of 
t« Tb* rendr formed amnnnu w in oU cnee* delermlned by diotlUinf o mlxtor* «* 

100V-^ uvihlor of rioked lime. e.«dentii.« lb. diHmgnged omnomm. «nl 

*^irTli‘',^''^^^^kle.«denU«l. » lb. incornbomibl. d^xrd 
««,.tlln«u of pmno. i. drtermtaed by i*niiin« lOO P^.bln • 
capealo. Tb* lorn of vetyki dnmlr* Ite arnimot rf emnboetible nod tolold* mollrt, 
ioclvdiox lb* moielure, wkicb b known from proTiou* rxiomimmu. 

«0. Tb* iofoInU* matter b dimnled in but water, thrown opun a flher. dri*il, and 
weipked. Tb. loa* of weight ia dna to ite fixed alkalln. mlla, wbieh. 
eaatniting their eoialwn*. are inetatigated hf appnnjttee 

batxU fM- lb* wilplietwi S, nlirole of eileer for the ehloridr* and mtptele* | and 
3. ^-liner tor pUlinnm, tor dteingnhdiinf ihe mdaah . . 

II. The inaolnbla otalier (of 10) b digmied wtih heal in ddulo nltne or hydr^ 
ch'orie aoid. and lb* wboie tbruwa opon a Blwr. The iHkn wbieh ^‘{°* ** 
atl«r b wwbnl. Ignlled, and we^ed. Tb* lime, magneala, and pboephorlo acid 
way ho detrrniinad aa already potnted owl. . 

If. IvjwoTer, ibetemarka made io an earlier part of Ibb article be eonwcl, I la 
alliitrl^ iiniii ri mxrj In order to aeoertain Ihe eominrrcUl eido* of a lampla of 
goaiKi. to perform eo daborat* a arrlr* of operatioaa at ibal deaeribrd aborr. 

Tte following point* are all that are imjaired lo be inrcetigaled i — _ 

The anwont of water) organic malteri nitrogen) proportion of nob) annlyHoof 
the t»h m lo phoephorir acid and alkaliea — polM and oomaiaa aall; aand. 

I. H oler.—The moM delioale and trooblreonw operMion. b perhap* tb* drl*rmi~- 
liuo of the amount of water. If the inbelanco bo driod in ibo woler-ovtii. ao w ite 
onial practic*. at tit® 1r\ a eery Urge qmuiity of ammonia b rwllod i ao that it 
basomn nreeaaary lo diaiecalrby procracud expoaor* nador a tell giaaa. ar« a ***•»' 
of ■nlpboi^ acid. E»e* ia ihb manner, tb* error b oot entinly eliminaled. nod Mr. 
Way MiggeaU treating the rpecimen in a ihallow platinum dbh. with a few drape of 
hydroehbiric acid, wbirb b allowi-d lo Mok ihrongb the wkol* t he atatea, that it may 
Umo bo dried at *1*® witboot lom. 

J. Utytoie maUtr, The proponknoodargnnioinattrrbddmnlord in the nannl way, 

by burning il off ia in open plalinum rrncible, nnlil nothiag b left bnl tte whlto or 
brnwnbh whila aah. wbteb b then weickr<L , * . 

a. DtitrmiaaHm y ailnyen.—Thb m heat perfonned by Will and Varrtntnppo 
proeean. which will fit foaiMl dcicribed nndeT lb* bead of Jirrnoot*.^ 

4. f’teepfcirir netd .—Tte pfaoepbiiric acid ia lb* aih of the guano b detremined by 
csnecnioa into iierpbuaphi^ of Iren, and then *eparit.on aa ammooio-magneata 
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Bb<Mi>hatet In tJw wm w«T M k»* b«n dncriM nnalrr tlm l«d ti Artn* or 
In Bwkr tilw bead will bn found ibn senml bhImmI tf tbn cem- 
pkt« innltian of Ibe anto of oq^anie bodiat. wbirb, if U b* iboagbt dminblr. may 

U earrimi ool. la aaliBMa. in the naan of ih« nab nf juaiin. , „ 

S. .Attoiira.—Tbia ia, hownrar, icnrerly n ace a a arj, ao biag aa ibn atkaiwn am detar> 
^1—1 lo aaantain tbo amount of tba Talnabb alkali potaab. and tba naaanl cf caan 
tamination with eoaaaMm aalt. . , . j • . 

A. 4 SaM 4 .^*HM q«uiuty oC mad m dttemiottl by tmnaf ft pomott of ibo anr4 
gaano wiib bydraobkihc acid and water. tUl nothing morn ia diaaoimd, than kgnaiag 

and Wnigbing tba tnaidoa. . - „ . . i i 

Sawiafin lla 0mtm froda a/" fVu.—Wa citrart tba IfaUawing from an anicla 
Uuly imUialwd ia tba oOcial jovnal at Umai— Tba awportatiimof gtaano brgaa la 
1541 . uuder tba cootnet with tba booae of Mcaara. fjoima, AlUar, and Co. Up to tba 
rod of IBM. tba raportatua from tba Ciaaba Itla^ baa bran |.M7.07y tana, of 
which l,6M,4(tt tnoa werr aoU, and U>Si wera l«m at aam Tba aioek ia band of 
thr company wm «•>**• ^ •** “"** *• 

frl0n4C.1.>tBt tbacharyrt aimamted lo Iroaing nat pmerada, fr3a.bh4.B47t 

aa« at fl par *5—f7.1iao,MJ.* In tba year IM7 tba annartacha aaooatrd lo 
471 . 9 U tuna, which, added to »1<,7B9 tana, left oai baad ia tba pmioaa year, giTca 
7Ci>,7M tonai of tbaar B044e9 looa ware aold, and l#,iM ware luat at are, Irstlng 
4 «*.oa 9 tana. TV aetprtAt tbiayw waatllS,S3ad>l<, or at frSprr ft—fJ,A07,60X 
In Ihr 6rat ain inootba of tba praaant yiar tba ruportatioo baa bean IC9,9»0 toon, 
wbkb, added M tbaec in tba baada of the eeaaignoaa at tbo claaing of IBk7. or 
4M,«W0 tana, ci*c* m,M9 tooa. Ona of tba moat gricToothiaaaf that tbagnTrnunrnt 
baa had to autir ialbrir enportatiaa of guano baa rcaalted from I n aa n oecaaioord in 
tba hiadittg of dw acacia, lltr goarntmcnl catimalca at IB per canL of tba gnano 
axpoRcd tba loaaaa in patting on boord. or by guano thrown oacrbonrd. To saold 
thia acriima loaa, which amoonU to aeraral hnndnda of doUara, tba gorrrnim-at lia 
now araoiad n wharf; where aeaala of any lunnngc coena a hm gaid a lo luad, and by a 
radway the gnano ia beonght on beeud tiia abipa from tba tWpoailn. Benidea tbfat, in 
oidar that tba captaint of remain abuold nU go to tea with ibrlr cargnoa of gnano ia 
an nniennortby atat«,aU reaaala after rteairing Ibrir cargoaa, coana now l» Callao lo 
nadargo a proper aarrey. Tbna the nan riaha are Ukdy to be greatly Icnauned. By 
a drena of tba Mb af Oatober, IBM, tba hoiua af btauru. Aatfaooy Gibba and Son, 
London, waa requaatad to take charge of tba guano aalea in Spain, hitbartocvaifidad lo 
Mraecm. II IV Marrick and Co., of the anne city, oa a eommiaaioo of fire and a half 
prrcaoLi bat lha farnmr booaa hare giren iHwof of the Imcreat they lake in tbr wel¬ 
fare of Pern, and of nil ihoaa depending on tba nTannca of that coontry, by only ao- 
capiing and charging foot and a half per oenL, affording by thin ham oedy lo tba 
rrpuWic a etioaiderabla increaae in the proemrdi of the enle of the gnano lo S^a. ^ 
gorernment iaaned a decree of lhatika ia (kroor of Mu mm A. Gibbo and Son 
tor tbrir liberality, and beaidaa for the atepa they hare taken lo efli-ct n cooaiikribta 
aariog in ike warehmae rrot and otber ehargea on the guano introdoerd bto Spain, 
Tbe change of ageoti in tba Unilad Statca baa alao cauacd cnnaldarable aoring in tba 
cettmiaaioa and ehaivoaL The PraaidcDt promiaea to lay before tbe Coogrum tba 
mult of tbe ioraaliplioaof ihaiaipcctori acot lo Europe and tba Caiiad Siatea, which 
w31 prure faigUy iatercating, 

Tba atoek of gnano ap to the tod of 18S7 ippennlobare been IMJUO tooa, at flB 
per ton, rupmcniiog a capwal of f7.U7gMO. TWa muat iarelre a Ufga amonnl of 
lotcmt, lo which nil warcboaue rent, and U will ba found that tberr ia graat eapanaa 
inreicrd ia keeping it. to any nothing of Ibe deuriomtion of tbe quality. 

Guano i 0 iperltJ, 1857 >— 
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Ot’ANlTJF. C'll'NH)*. An <wi»nic »mi* tomii by I'ngef In gnino. auno 

».U known tho P>iAmm pnl«/«rwi^ or nypJc-ftuitod "T 

r^Z Ttfi«y. ■^^.ipy fr.it. or U«c lr«. moh. wub »|« «** 

eellmt rtwwrrr. Inponril M Omm Mt- . p.«ai«. 

ni]l\EA I’EPPE^ Anrtb^'f «»*»*■ for tbf Oralai of r*riai»€w 

OITM 7<m, . Ommi. tytwu^^Uhm, Oorm.)!. lb. of . ptonlmnl. 

I^oUrtbJ^MiiloUii UtacMiw«riibyKroiig.alpb.rkK:UllnU.onlkMili«nme 

“tLr. «« dK of gna . 1. It«n o^Wo; *. r™ . ajpun ^ 

cbrtTT wxi otkrr Man. frnil iri*.i *, r“ ». yim rf *• •” 

gZlf o.rJ. uul root.. Th« fir.* Bt. .poBUu.^y fcw 
^.k* of tbrir im., ind ioouftinw. ff«« ih. fniun In th* form rf • ■nril.g. 
drirt nod imnWn. in tbe nir. TlMf with kinU i* MtrncUd by ho^nn wnl*r U rom- 
»rrw, ondw tlw nnmc of |nun. *«7 differHU lol-una* nr. Mofoondul; A" »• 
lutT. pm tkmi nnd fmm ccpU, which nr im. * and fum nwcmw^whlrh to 
a ipitn min \ and gnm drnttic (oaoatchoaoA *hich ia n peenliar body, diffcnng nram 

* (•.« arahio nnd gun icnrgnl «maia« nlmoat wboUy cf ^ poml g^ cJWd 
arntuu hr U» Fiwrn ehnnwi. i oor aalir. flmit tim oo^n aoa. wnwn. along 
«lth ftrnbiiw { tho gwa luioofm and fuai t f a gar a m b oommc of armbmc aau 


G'm itraHe. ftow. from tk. AmrimaraUm, and ih. Atarim twrw. wW.h grow apoo 
the K.»w. of Ih. KUe and in Araidn- >1 otnwa in panmne. in IM form of t^l 
pioen, reandod apoo on. aid. and hollow opoo du otlur. tl ia tnaai^t, wnhool 
■mcU. brillK may to polmiH, wmiHimaa colovrUaa. ronMKiia.. with a yellow or 
bnrwnidi lint. It may b. blonehcd by rapoanr. to ih. air aod th. nuibmua. at ll« 
trraperatan orboiUag water, ha apeelBc grarity U Moiat^ gtra nabu 

retkiroa litmaa paper, owing to th. prtamoo of a UttW aopnrnalaa. of Um., whiab iwy 
b. ramoTcd bj boiling alcohol t it abowa alao tram of th. cfaloridn of potaaamm 
and oalrinm. and tha aenau of tanaab. 100 paru of good gnm mUaia 7<W0 of 
arabine, 17-40 of aralcr, with a frw pn emta. of laliac and mrthy mattoa. Com 
anbie U med in m«licin*, aa alao to giro lorttr to orapw and other ailk itul^ 

f7«M «rMa/, b collcctMl hy tlu negroei daring th« moaUi of Noveoiber. froa ino 
Aroefo aeacjol. a tre IS or » fort high. It come, to oa in pUcaa aboat tb. aia* of a j 
partridge's .gg. bat aomeilmea larger, with a hollow centra. lu apmlo granty ia 
ritSO. llconakUofSl'lOarabinei U-IO watnt and from * to B of aaline matarm 
Tbe chemical propntiaf nirf aact of ibit gnm are tbo auM aa tboaa of gam araSie. 

It la much employed in eaUeo-printtng. 

Cktrrp-im gwe^ coaaiau of U-10 anbia. t Ss-M ceruiae | IS water | and 1 aalio. 
mftttor. 

Omm tmfueamHk, la gathnrd aboat the end of Jane, from iba Aitrmhu iroparaatAo 
of Crete Md the aarrounding blasda. It kaa tb. apMiwnc. of twlatcd ribonda i b 
whH* or rrddith t nearly opaqoa, and a litll. doetiV. It b difleult to palerria. 
wilboat hratltiK tb. mortar. Iti apeeifle grarity b 1)184. When pianged in water, 
it lUaoIrta la port, nrotta cooaiderably, a^ forma a my thick moedag.. 100 |airta 
of It coniiat of BB-Btl irahiiM s S.1-30 baaaoria. and alarch tilt) water t and from 
S to a parti of lalint maiim. It b mnptoyed in calico printing, and by aboe- 
aukm. 

Crnm of Baaorax aaa Baacoaran. 

f7am rfmtdt, at tlnmd, etmebta of S170 arnbin. t SB'S of an inaolabb matter i 
lira rralcr i and 7't I aaliiw matter. KcKIkt bnaaorioe nor ceraain* Mem* to b. prr> 
amil ia aa eda and roota For OrUuk Cram, im Dcxminn. 

nr.M EI.ASTIC. Sm CaocTCBODC. 

OUM LAC. Lac. 

QUM AESIKIA f Cnawe rtman, Fr.i AA / r i mlar j c.C«rn>.) When htemiiiB* nra 
nude in tke airma, biwbea, and routa of cortah) plant., a milky Jaic. nudaa, which 
gradually hardioia in tb. air ( and appotn to ba (brnwd of naia aiid eaanitial oil, held 
auiprniM in water charged with gnm.,«nd Kaaetimea with other regrtable mattna, 
•nen n* raootchauc, bnmnrin., itarch. wnx, nnd leTml onlina mitten. Tb. aaid coo* 
enrte Jnie. b enlled a gum-min i an improper oaiw, aa b girta a fab. hlu af tba 
nature of lb. inbitaiiee. They are all aoiidt benrier than witert la gmiMal opmpta 
aod brim, t may bare an acrid taatc, and a atrong imell | tbair oolow b my rati* 
abb. They are partially aolnbb in water, and alao in alcohol i and tbo Bolniioa la 
the former u<|aid achlom bnomai trinaparanL Almuat all the gam raiiaa are nwdi- 
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einal tnlMtsaecs, wbI «ttJ# (aiplar»il Hi ibtaniaod ■ua«r*c']^ Tb* WV>»in* n » 
{i«« of tlKaii—I itum anmoaiaei MrlHoint i ; Ob»- 

bi«ai mwAj oUb«n«« or (Vaakianna*: o{»F|i««aJt | aa 4 •ramaxmj Ifacli orthcsr 
M an rtnplorfd in the arti or nuaufictam an donftioit la tba work amiar «n*lr 

^*fi{'rM"wOOD. Emmlfytui fiptrita,nt War fam «m n< Sew Sooth Walea. The 
«t«d k a«ul onr ta Urge bigt ana |ilan)ui the eolawr of dark Siwaiab «ahofa«». 
with a blae and tcaetinrat a (rryiab com. 

Ol'N BARRr.lA Sea Fia* An»». . 

Ol'S fOTTOJf. (SjTB. iynwih'aei Fn^mogeM. Fr.) I« J*3J U. IlnfOUfKd «a* 
raretnd that atanh, by toe aotiiai of nmouliydnued nllrlo acithbeeanM cooirrted Into a 
Tweiiliar anbatanco wbkh diaaotrad ia eseeaa of the add, aad *aa njiredf ju»»d la a 
BTanalar atalr on the adilUkro of water. Thia aubalaim, known aa ayloid^, »hrn 
waabed and driad, waa Smod to riptoda on <oo«aM of a light, sod orrn it ant™ to 
It alto ffSple^Wd if lt> ft blow. Tii# of 

M rdonu imlicated. ihia liagnlar body to b* autrh. C"nl*t»», in nhieh aak ajni- 
*ai}Wt of hydrogen is replaced^ by pcroxiila of nitn*»Bn,"r bypoaitria taid. Thn 

(brmola of lykndiaa wonU caa^nanUy be J 0>*. <>a tbe anppoailioo of Ihia 

brine ihe coTreet fimnuU. 100 parU of atarcb tlm.»M yUtJ UT-T of ayWdiiia, ^ 
K I’alnoae obtaiBwl from IJ* to Isa About thiiVea yaa»* tnbae«|oently ti> tbe dia- 
corery of ayloidine, M. Sobiisbom taMmand kit dlaenarry of |ptn eottaa (.lietiilats 
Inuoedialely aaw tbe analogy brtfreen ibr two tnhemine, far while lyl^lne ap. 
pean to be derired from atarch by tba aohatilntion of one ennlrabnl of hyponitrk 
•ci<l for on# of brdrojMJe ftm eoltim U dorltri fram 

with alareh) hf tba aobatimiinn of two or tbrae njHiralcau nf hyponitrio aeid ftr tba 
tanu nnnilKT of canlTalcota of hydrogen. 

1‘npmtttm. — Oaa cotton eaa ba prepared In aerend naea The nmai almple 
roaaittt la hnmeramg, ^ a frw aaoondi, well carded cooo« In a mlaten nf rtjnel 
i/artt by enJa* of oU of ettrlol of tbe specMe graiity I-***, and nitric aeid "f the 
cpectfle graeiiy I •SOa Tbe cnnaa when well laiBreied |a to be remoeed. an^ aftrw 
Inina anareard l« rrpri ta much ae poatible of ibo ener* of adhrrtnjl anlil, wrll 
waehed in eleini coM water. Aa tonn aa ilw water iin loo^rr riddrna lamiie peiwr, 
the watbingnuy ba emuidrrad tnAeinit. Tbe gun eoituo tb'ia prepared it mouonaly 
dried at a bent nid eacrediaa til*. It it aafrr to dry at nhoot ISt!*. The enuo# 
iwepaird hf thb aieaiit rxplnd«tw*li, bat doea not alwajt diaaaire eaaily in ether. 
|i;«i*oa*i|oeBtly,l»itd*air*dtoprer«r» aerrr tidnbUcnttiio forpholeyrapblerolliidhMi, 
ibe (btlowlagproemt may be employed, in which, bialcad of idtrle acid.dry ailrdM seed. 


(nrecce pure dry nitre la fine ^wder. 

30 dnune (tiaid meaaare) tuliihoric acid, ip. gr, 1 
lit) grajni of nell carded cotloo. 
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The eolUm la tn be well pulled out and immeoed in ib# miitare of the oiliw and 
tnlpharie acid. Tba eaotaat with the aeid. Ac., la to be iiitatrd by alirri^t “n| polling 
ewt Ihe cothm with two gitat rode. Aa toon aa perfect tamration ia eBcrted, which, 
with goml management, will ba to aliOBi one minute, the coUoo ia to he thrown into 
n tarn pen of eraler and weO rineed. The eeeael la to be ermtinnod under a tap 
nirtil litamt paper b no loogrr reddeoerl, Tba eotloo la !*> ha a^nreied m the IMda 
of a efean towel and eipoaed faftrr beiog agaia well pnlle<l out) to a ipmtlt btH to 
dry. It b cariooa that the moat aolnble eolton b often ibe ieaat raploaire, abb'mgh 
there ta reatoo to hetbre that tbe moat aotubb cattao b that nbkb ncarcat appeoaebea 
hi eonatitotloo to tri-nitro ocllnloar. . 

BL SchfMibeta rrcommeniU a mixture of cme mraawra of oltrie wHb throe 
meaauira of aulpborie acid ii the beat bath thr ibe coHou. Tha IVyaid U to be allnwM 
to etMd preriona to Ha inmutaiow. lie alao mluraln the cotton with nitrate of iwleah. 
by tomimiug h to a aototkai of that aah hetbr* drying. Cotton pt»per»d la Una 
imner b not adapted for photographic porpoaea, bat It la highly «aplual»«. and 
therefore well Sited for hlaatiiig neka. 

The trae aoriatHntbn of gan eottna h by no mrane well eitahibhed. It appeara 
to bo eery UaWe to dHfrr in comp’ aiiioo Breoedtog to the aietbod of ^epatwil^ 
Aeeordtog to M. Bfehamp ll ia caaential, in order tnobtain • (oltwi hmb fnlntltwmg 
and aolaUa to Hher. to ofmUe opoo the mixture of nitre nnd aulphuric aeW “'fore 
Ibe tetnpetkisr* (whiA tiara on the togredimta being talngfed) baa f^len- If ewtog 
haa taken place |irer{oaa to tbe I m mcriiuti of the cotton, the rcanlltog pyroxiiwe » 
falmioattog, but waoliihle in ether. . . _ . _ 

The awUtriea of MBL Hoaonte and Mcnanl, and alao ct M. Bfehamr. agrw nm 
with hi-nltro collulole. while tboae of Oledatooe. Viakeitholt and Ucniar. Hchnudi and 
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t^dlnwUg M. Crrhmil. he** ^i*toi«»Hjr ■Aoptca for c«Ual—I he moreOW 
fmauUtri (he Utter wbeunee ud tu Bhr»-4iin»B»l»ri (hue ; 

(7*n"0".aNO*4H0“penl»iiUrie eelluloe*. 

C“*H’*('t*','iNO*, Il<>»t«tr»n!irlc ccUehae. 
C"ir'0”jN<l*-trinitTic eclIuloM; 

C"U»0"-«ltuIiiee. 

T<nl«ri*e eubeteiiere laeloeoei (o go* eoMon tney be prepMed from meny orpinto 

Anno three »«» bo neoliiiacd poper, U>w. •ewdnel, end eelioo. i. • i. 

^•hSi nludjim M »BBtcd far ea «“ “» 

diAc^MMbUfat eleohoUc elhrr. e eoJnuoa any <*^5 *" nhteuicd if the ootwo be 
tint m^triird with ecetie ether end (be elooboiio ether be efternerli nhled. 

Rmrml uf (he nitnv-deriTetirro of itarch end ceiluhiae apdergo 'P^**"*^ 
tin* In (ChnUt-.>-C. O W. 

^IINNEBY. L'bSct the heed* of AeTtUJtar end FieeAetuj, we here kMlt^ 

armrir erery polol with whith it eppmre Bceeieery ^ U » w<wk 
S«onptio^ « u enorenieet. howerer, to ley e few word* ia ihie pU^ 
avmSn Armetione* goo- Inotend of bei»« eeirt like ordtnety ^ HI!!? 

«r —^^mtadineJ p«*«e like (be Whitwtirth eennoo-or of e hooped or Wln^ 

- ^ *^ *!t -. C^. n.n Ulakcty. Mr. Halict, and rihent the new gnn U 

foIraMdofM^wirmAleteri^tabr. bound oeer with rtripe uf roUed iruM^oo "r^r. 
I^h-Vffar STu-blo- of em.lh.rm burrri^ the nl*^* .»»r “ 

<AnrMit« dlncitttia* •*» ?**** tbe Joint! i»oy cro*! etek other, or, in oiher yord«» rn m 

. e«y mnnll innnMij of »«uL The iantrael -«1 mb. U nfled 
ET eenpwmlUr mmirwr. Uel.ml of hanng two. t^. w four grotrrr^ Uke 
I^narr riStd pm.-or heUg fanned with an oral bore like thm wnloyed by 
Jlr. IaocmIct, or with a polygoaid boro.»» ia the Whitworth .yMroi ^ 
lar» Bwmber of waall grooree ch*o to rath other, no Urn than to, we brfierMn a 
Bun^if ti inehr.' bore. The .hot or .beU Mr. ArmMroeg tuually make, of ^-iran, 
Sf about three dUmetere in Uagth. and etnrer. it entirely or«f with thin 1 ^ w» t l^ 
h may readily oafann iimlf to the rifled interior of the 1^ whmi fareed farwart ^ 
the exobwioa of the charge. Proririoo far koading the gtto at the breech la made by 
catting a .fat near the bre«h end down from the owirr ride t^ ^ bore, a 
.eflicteot Jmgih to adnut the aloogated pnijratae imd the cbe» of^wto, a^ of a 
bmulth iliahtlr greater than the dianwlor of the boro. The bore iwelf ia alw» 
alightlr enUrged wbree It opena into the ipaew farmed by cnttlng ool the ifat, in twtto 
that the pndectUc cod powder, after being fawerrd into the riot, may U eaetly 

Itrerntd forward by hand or other mcaa. into the bore, tn order to ckMe the ipoM 

foniKd bj ih« Aoi ■fttr the |mi b chiUged, » ttotmWe breech-piece h formed to ft 
into it. and U fafwUhed with two handle.. Ire meat* of which it may U hfled oni <w 
dmmwd into ita pUee m rmptirvd, ThU breoeb pieee baa Sited to It. frowl fora o 
facet of coppfT. a portion of whUh prejecta riigbtly. eo aa to forma dUo w^h. when 
the bereeh-piw •* farred a litUe forward. wUfcattT the bore behind the charge, and 
by lb rapami^ at the moment of raplmiea pmveol aU etcape of gaa. The riight 
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fnrcinc fontarJ Wth« bmeh-pJet* li iffi*(ed by ibmb* of • (troon tfTrm (mMiag In 
thmM *br ntnv* lin«ch cnl of Uw gnn. «ad p r wiin >'*<' <’f 

tinc^pirre. TU« irrrw ii Ittravd hj ■ huil Irrvr, Tli« fori cad iif Um brrMb* 
|iiM« b bonnt eat at the eratre, llw bon riteBdmg IhToayli tb* copper dbc. •oj hMe 
lUU bor* b pbecd at tb* timad badinga wnall ducturfii^ eartridfa. Hw **ti)iirfa> 
boU,” or bob for Ibe deteoatiiig plug, ii fonaed in <ba bmcb-pMi*. paMiag dona 
fram ill opp*^ '** ‘ *** «hn> tbe pbea b to W iuehsa^grA tbo 

dctonailns cap or plug b ttnck, lb* nnaU dbcharipBg canridg* b tbcrrbp Bred, and 
iu Arc b iDMoBtaaco^p ooBnanaicalnl to lb* maia cartrid^ in tbo bon of the pan 
liaclf With bb tbclb Mr. Amutrong am a prronaioB Ain of bia tovatlaa far 
raaaiag ibe •b*]} to bant on torihmg an ebjeet. In eaar tb* Mnhiair tahea pbet brfora 
tbe thar*foa« baa operated. In a c) lladri^ caM aitbia the abvil Mr. ArmiUong 
Bart a weight or itriker. by inrntM of a pin poaaiat ibruaph it and the iMn of tbe 
CMC. Thb pin bcoiar brnken by the tbockwldeb the prn)cctib raceinala ibegaa 
at the iantance of firing, and tbe tiriker being that bb«m^ netd« to tbe rear nd 
of tbe caae. and ibrn temaina natil tbe erlocity of tbe ihell b ebtektd by enatiag 
into costact with nme object When tbb takea plaer, tbe etriker, not partkipoling 
in tbe retardation of tbe laeit, afrancct in tbe rate, and eanm a p^h it delimtiug 
cotnpwit^ to be carried eoddenly againt a filed point, which fim the catopatHiun 
nod Ignite* tbe bunting charge In the •bdl. 

Eaperimrnt* bare •Wan tw a Sl-poander gnn,eoDiitraiMed apon Mr. AniMtroag'a 
•yatrm, ha* a greater range ami Ire* with greater accaracy ibao any gnn at pment 
in OM in tbe naeyt and yet while tbe former weigh* bat M cwt, the proient wcigkc no 
bn* than (5 ewt We nay therrfore at onee ndnee the weight of nor aaral guna 
by nearly tbrce-foartht witWot impairing their range nr aim. Thb wooM m<>r> 
moualy iaereaie the ikeility of handling t^n, and tbervibra knee n* free to greatly 
ttdnco tbe auraber of men employed to work them. Anio, with tbe farcech-ii^ing 
arm it wnold probably be foand poailUe tn gel rid of tW ranniug not ami iu of ibii 
gun wbib h) aetioo, by coanteraeting the recoil In *ame Miiublc way t and ftw tbb 
mum, abn tbe tntaibn of men raqiUrad to work them might be eery nmeb below the 
prr*eot malt Again, both tbe bore and the tbickar** of tbe metal of tbo gnn baing 
B greatly rrdaeed. tlu axtcrnal dianioter of the gon wiU be an amall that very nuall 
porta oaly wonld be oeremry, and thb woold add materbUy to the aafoty of llm 
gnaoera, aapecbllr la doac actum. Another adyantag* might be mned in IM oee of 
eertala gnna, partlcnbrly the baw>ehaar guna, on beaM.fbipL It b alwayi a matter 
of great diflmity to gire anck a form to the aldpthat tb« mouJet of tbeae may, when 
the gnu ira ma oat, piiject inacienliy for to carry the fire of tbe eiplaaioa clear of 
the ycitol. With tbe Img, alight Armatrniig gun tbb difficnlty woold not bt ox* 
pvrieneed. See SmXLa. 

OUMNT CLUTH or BAGS. Tlic eoarae larking made in India, wbirh b atad 
for wraptung rice, apieee, &e. The Bengal gnnoy cloth b made of llie fibre of a apecka 
of Cbrraom, while that of Bombay and MWraa b manufactured firom different kimb 
of aaBn-fibre, the C/ e adtr i a jiattm. —Sianoonde. 

aONBUWUER. Tbe dlaeorery of gnopowder baa been chimed for Roger Bacon 
and Sebwarta. The groimd for thb appeara to be no more than tbb. In tbeir 
writinga tbe eariicat recorded mentinn of tne dianmry b made ia any Europran Ian* 
gnagr. Rogrr Bacon, nnqaeminaablr antecedent to bb German rirai, waa bom IBU 
and died ItOl i and bb work. ** De KnUitato Magim,** appeara to hare been written 
aboitt Ilt7a,whib Kircber’aaceoaatgWci l!U4 aa tbe ilatt of the ditcoyrry by Sebwarta. 
It appeara, koweyer. that ao Arabia mannacrint eabta In the coUeelbm of ib* Kacarnd 
whlrb nnmiaiakably deacrihea gunpowder and its propertien, tbe dale of whicb b an- 
Inior to Ilko — JAilIie. 

Tbie Weil boown oompoeitioo b cmploTed (hr ebarmag tht nomerona yarietbe of 
fire anna Ila nee drpemB upon the fliM that, at tbe moment of ignition, yiuleot 
ddbgmtiim taken pine*, accn m p an bd by the rynintion of a brgi volome of gai. It b 
erideot that if tbe eiplocion ocaon in a limited cpace, a yaat pmeura aocumolatee 
and bcoomee a propolaiye Ibrce. The m produeni by the ciptoeion of good gua« 
powder oeaqdea newly 900 thnea tbe Tolmne cf the powder lUrIf i bat, owing to tbe 
bigb tempendarr. tbe apace oeenpied by tbe M m the moment of formation, b pro* 
bably nemriy ITOn timea greater than um yolume of the powder. One of tbe moet 
popalar crrori regaiding tbe pmjectib force of ezploeiye eabataacee, ariaen tVom tbe 
extremely yagne meaning gmerally attacbral to the worda airong, powerful, and idber 
winiyalmtgrmia. It ta tbb which lead* ao many to hnagine the poaeibiliiy of attain* 
leg marrelloa^ kmg rangea by meau of the amnui foimniating lulMtancra known 
to cbcniimB. IW tatter are unfit for nac in firramn, owing to a yariety of rlrcnat* 
itancen. One of them b the extreme npidily of tbeir exoloakin. Tbe wbob maa aap* 
pearl to be ruaecrtod late gaiat omce, wbercae In gnapowder tbe ignition p m eae ri* foam 
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pinkto » p«»k»«. Sbl^w will to 

pcribnit^d or ^•P^***^ •£!! «iU U d«troy«l* «wl J*% *® pfobir- 

^Mptni to nt* tt U> b iilwSw. to »** fWminetrt eiiewee- 

hahy the boUrt not i.,*,^ ^caHoIf bring blown Into pweto of 

ftai/f.Fr eb«glng Unto wo^ »nd lb wing down boildingi. 

.j»«. •'”■ nrcu-a-mSi".. tw^,. 

sXftSSt." •■ “• —^ 

bnbly owing fulfil* *0 nuuij rcqniriUn for clwri^ fli^ 

I, Um b«n fbu*J thnt w eo«po^^ ^ ch»re«a. It » th* 

Bran u » BJUtniw. IB ^.y. or ba* pnlubed. eonitmitoi gim- 

*omp«iaon wUch. in t^ r|^ o*^^mrtU. 
powder. The Utter •houM eoUrelT iueilBpnlihl*. end m«y theiwfore he 

tending lb.^Jrip*l lAe- »re tin followingx- 

aeerU ittninod U ptnrtiM. P ibi^bnMitm mny be coroplrle. ud 

I. Tito proptiTtwo* thonld bo to The oowdeMhoold be M littU hygntoWWW 

tiuU re^u* U b^ SSTtoo^ploriee. 4. It rixonfitablud 

r»n:ito«oogb to ^ 

liriultf t 

Trrpnftohto of the ingredient*. 

Mistnre nnd grnnnUUoo. _ 

Mode* of e»tlm»tiBg prnieeiil* force. 

Anolyii* of gonpowder. 

I*iuc>’***'rioM or tub InontntWT*. 

rimod' nltooUto purity. ^puritie*. tonJ^hlch 

or »odi»^ Tbe ’* .. -y^Bldre of potnerinm »nd lodinin, »od *nlpb»t«n 

.re fimnd nitrntre of io^d li^. ebl^^ «.Ui,«toa. The prStolted 

of poterii end ukU. TVy m tm^hSSon I* founded on ^ fitot 

inpority I* ^/^.ii. ^Uweln^ or cold w»i*r. wbfren. 

thid, the tatter •“‘■toffe ta jUi^wu^*«o^ following ta the Frvneb 

nitre ta (hr nK.re g«.tly bMledwHblOO litr« 

ti^« of -Pbo Milutum’b cooiuuitly ttimil wd tkinuDod, *nd 

of wnhre in n ootil the Wt»l onnnlity ii 8000 kilogrnmme*. A* loon e* 

more nitre ta Jtotd ‘ta dtaolred. lb* eren- 

U., ,h.d« a *ld^ boiler. The toUtlon b now to ho 

* . L at the ■riBedtaotred in hot wnler. The icmn, which »oon 

■ «!- whnta fa then »Ita»efi 

W®. Mdtho itolntkm of nitre fa cnrrftiUy decjntod the Uyrr of 

c^iJ^Xt Uln the rryetollfalng ewt Tbe tatter fa n tar^ ritnllo* pto. with 
The fluid fa coofUnUy itlrred M U cool*, in order ll»l the cryitofa 
IS ^ta ^ “Xu. thTta doni fa order to fitoUiut. the w«bing pro^ ^ 
XTbS the S pXLy ery-ml. nfe wril ed^dcd for w,* the «bcr 

Whm Um erjtuUuini wlutioo i# coW Ui« iilti» b remorrd ^ 

hSXL nfiiwi Wifa bob*. The eperture fa the boMo» of the bo* 
tta W*. S) tafaXlored, • .*m^ wifatfao of 
tta crrdufa to dfarelv* out tho cblonde of •odnan. Being nlreidy •ntnrMed, h fa 
rri^rtU eJnot dfa^de. «.y of the nhre. After retting two W. fa contort 
with tta nitre, the *olul!«n fa nUtrwed to run off, nnd w^ lb* dropping lue **‘'*|^ 
XirXctwwj, tta proccto of wtudiing fa repe»l^^beyt^g pure wrter^tta 
Botation of nitre. Tta^^nct fa dried *1« gentle ^ 

Xbl* it to retotn lb* prt^enl fora. Tta power (.bore nlln^ to) pgreerecd by 

■ .*tnr»t*d (Olntioo of niirr. of dtaolring other »»lta 

one of the proce**® for enelyring eelipelre. Some mnniifiictorer. f^ the 

it bu been p^cd by crytrtnUntotion, tbfa proceto hi* eeverni aaedTMtog*^ nnung 

otben tbit of neceeiitotiitg uinchinCTy to ntdnoe It ngnin to a pulrernknl etoie. 
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Prtfamtum tf lU Holjriiar Ra« h« ptirifin! tur tke KBDpo*ii«r naktr bjr 

f ojini>n«» la iIm 9n( tba cniiU aiilcla U fiiinl la to Iron paVtu cuotriml tbtt 
tW Arr dMa aal dimtl; oa tbr boiinai. bat oolj imiid Ua »i4ta TW lialitar 
uapanuM an lo te TaaMittd bjr iLimaiiag. whilr ihr kvarkr iiak lo Ik* bouiaa. 
TIm inMiamiuia tkuttU aal bt alkratA to riw miKh aboaa t. 12 ', far il than hr- 
tamta tlu|gpth, tal at aiUP it b in thlak m to lha iBi|mmiaa ftwa balof 

mooTcil. 

Aolflrar any ba BMra naAily mod aaonoaiically {ntriAad by diaillairaB. Tba 
apparatoa Ibr Um parpuw W aaaaaAiafly timnla la {irineitdat bns tba panccM rmoim 
eaiM. and U bm cntiMy Arai fran daaaw. Ai it it aal latandod to obitin tba aalfibar 
in tba ttau of floarta, tba afpanuu Air roailratatioa la iwC raqairad to ba lirpt nibi« 
in Uat, tba Hill it imrpattdy plaaad ta attr to tba cbaaibrr uf modaatttian, that tba 
talitbar n»y ba nnalTad la ilia tIaU tiaia. I'ban ara Miaafal poinu vbicb lauH ba 
a l t an di a l to ta tba oonatractioa of aa ayianuat for tba diMiUalioa af tulobur i tbay ara 
at feUawf I _ I. Tba eniila iul{ihur maM ha cafabb of baiaf littimlnrrl aaJ tba 
nfinod pradaet raowaad toaily. vithoal air hai^. at tba Man uair. pcraitiuil ta 
antar tbo ttiil or coadenaar. 3L Fm BMaoa of rgroat tbr tba Iwaiait air mtui te 
ttroTtalad. X The enntriraace Airtbaiattarparpoaaaiaataalalbraftaibairtntatani. 
4. Tte praetoB buh te a a aiin a no i. Tba tttll tad condmaar amplaynl in Fraaea for 
tba poriloatian of arada aoiidiur faltla all ibaia nxMlUioat. Tlia atiB it in tba form 
of a vary wida aecbni tabaJatadialori,iBada of etal hna. It la Ml in brickaoth oarr 
a IWnaca, and ofiraa into a HiBata brick cbambrr mnaooatad by a done. Tte Ulirr 
boa a ratter abort ebimary <taar it sontaminK a ralra opnting apwai^ lo paradt 
cieatie of tte bra'td air. biU not aDowi^ anytbiaa to ntam. Oaar wbal atay te 
Imwl tba labolatarr of tbr rainrt or atiU, ia pi ac ad an iron pot wiib a tate coubo* 
nicaiiairwiib it Tte pot la braiad by tte bom fira that wurU tba HiU. Tba crada 
aalphttr ia placad ta tte put wteta it atrito, and by raiaio|t a piuK* vbicb eioara tte 
tnbiUatarF, may te nuilr to antrr lha atiU. Tte pipa famiag tte tabuiatani rna a 
abort dteanca aburo ibc bottooi of tte iron (apply pot Tbia ia in nrdar that any 
bcary UMchauital imparitlai may aiak to tte bolloin. and tun met tba tuU. and 
ttnaacaaaanly tthi)t it If tte put te alwaya kapt ftUl of mrlird ntlpkur. and lha hutrr 
ia nunaiiud to antar by ntialng tba piof, it la caidrot that no air will find it way into 
ailbrr tte ratbia or condentar. It la rarradinKly importaal lhal tbii tboaM te tte 
aaat, beoaoM aiolmi aaploaiana are finbla to ocenr if tte hlfbly bcatel aapgar of 
aulpbar roataa in caoiaal adtb an oaidiala^ tnciiioiit. aitcb aa ataxiapbrric air, which 
wonM coovan H into fnlphnroaa acid. Tba Bdiod aulpbor wbioh culkata mi tba 
floor of tba chaBbM ia albiwrd lo flow out wbm drairrd. ba mrana of aa tern pIna 
altaebrd to a rial of tte aunr Boatal, Tte aiilphar ia not allowml to rna out oniimiy, 
io aa to permit air to rntrr. bir tte reaaoo Matail aboar. Tte Iota nararrinit darluit 
the puriticatiun ia owiag partly to oikUtlnn, reaaltiB|r In the Itenutioa of tnlphurtBa 
add, and oartly lo tte flxnl imptiritiaa contained in tte cradr tuatcriaL 8c# abo tte 
aitlele bOLnina. 

J'rtftmtium ^ (Ar etarreal. — Of the three inuTedienlt of (nmpowder, tte aicwt im. 
portact ia igtroenin/ cotuMlefRi to bt th# rhartoaL nolikfmiuUrty lli« woodf whicJi uv 
tear adapted fat tte prodnetioa of pyroUgnrooa acid, ara not fitted (br lh» nuiooflie* 
tore of pnpowder i tte etereoal mnit, tbmften. ba prepared apedally. Tte Iblltnr. 
ing are tte rmratial lirvpmia of good eteroaal for powiUr i— I. It eboiild te licte 
a^ ponma. a. It obooid ymld iutla aatea. X It atewU poatain lUtIa atoftora. 

woodaylrldiiig good powder rtemuala ara blark akUr,poplar,a|itndl« uar. blaek 
d^ood. and ebtelnat. Urmp otaUa art aaid In yMd good cbarcBii for gunpowder. 

nharcoal nalnnUy diridn llietf into ihroa procraant 
1. The mlcotUM of the wood. c. Prrfisntiaii of the vued previoiM (u eAfbiMiiMtWnt 
X The carbon iaatina 

In oclertillg tte wood cam la to te uken to aroid tba old branrhea, aa lha rbarmal 
made finm them woaM yiaM loo much aahra. Tte barb ia to te irjwctrd Air the oune 
laanB. The wood ia late cat into piacraftnin 4) that to Bttel bmg. If tte bmoebra 
aacd on Bare tbn f nf aa inob in diaacter tter ara to te apUt. If tba wiaid te 
tel htrga, grtal difflaalty win be found in nnifonnlr charring If. 

Tbniw tea two mctboda rinpluyad ia tte cttainng of wnoil for gunpowder. In 
one, tte oparatiao ie roodueled in piti t hot the pmcr b more coBmoniy laanrtcd to ie 
diHiUaiba ia cyliadneat iron latorte. Tbera ate oertaia adraaiagn ia tte pit pro- 
mx bat they oiw laorr than eounterbalaocad by tba cooftiuiaaea and aoooomy of 
diHiUatloti^ Tte Mitla aiad ara about < feet long, and S (bet • inebra hi diamrter. 
Tho ande of tte aylmden in cloard by Iron plain, piatcod lo admit labra of tte 
une MeiM. Sone of the hutet ore for th# intnxfofitioci duriiw tbo corixKiiMti<Hi of 
Kiiibe of wood, whiHi tfo capoblo of briii|C rrmored to iadiente lb* etact of Iho do* 
rtMipimtioa. «bU« iDOtber eottummicatc* with the roadraitr. The more frvrij the 
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lobtOc — u« »0 «c»(“ Ih* ut»« ^1 m n«^ity «f *5“ 

Ifcm b^^rtukrt ia ihk nai-KH. o«f«Ully •» H* na«to U* tta 

urry imun b««tm» iIcohhj«ki1. mT. tutfj 

.hich mmlly lo*«ito hbJUt. The p^c* ‘<t tairnlo* ta piti b ctwb- 

■trra] to »»aperiofe«J. owing to wkh wkirfi the gnm *»dT»j(«ii» 

‘''tS *jtT« to wJiidi Ui. bommeoT dii«ilUti« b 
twlttn of the rcrohhi* powder. If the opm^ b. 

kiA^k M tkto« it miT fetotB ft dark-Ufuwiiuli lui^* ilw powdcf wUl «• 

moM cxplwiiT* **!*« U wottW b« if h V«I« jHttbnl nmil tb« chTc <ml *“*^y^_* 
dMp buU eobnr. When rt ha. bfen <Mn>d that ao mon! IS?"*? 

eb«^»«Ulto^ b damped, and In a few honra the oonunu of tha ejUmton a» 
ininifemd to well clutad boo boxe. to ootd. 

liixTCBK aao UaaaDt.aTloM. 

A werr oooaldrrable ninnber of mrthodi bare been employed 
effeeil« that thonragh iocorpoeation of the ingredtmrta nereiawy tor the prodiu^ 
Wder!ft-^Sr method coubt. in *imp«f the natae^ » wooden 

mo,^ ^he peKlea are atnare .haft* of we^ fo^ 

miMn ftfe of wt^ %md «D ftlupi*<i lh*i MT of tb® eo«po«ilo® wUicb may M forrtd 

hvtare trflh. nwrtaia. a pbee of wood of th. too^ kind thoedd h^at ■ «>» ** 
rpal where the peetle Wb.^ITie peMlea are raiaad by awana of ooga tied oa a ahaft. 

^TlS^Utr^ILy meUtodTtSptof^wla the nitre, anlphnr, 

meana of droma (Mtainlig mettllie baUat bot tbb airangemeut b la&riw to that 

Thb la« b Btp^ to. ^ otb^ 

not only very deiue and, therefora, capalJe of mdorinm witboat becoming palrenJent. 
the mot^^roidaUa in earrying it about i bot it b 

b ofeoarie. rMential that the •totiea. and the bed on which they wot|^ rftould not atriha 
fiiu darina work. To aaeoie thb, they are woietiiiie* mode of cafcareoM Mane, and 

•ranetbamof caatirao. Prerioua to being inerted W^earthio of the mill, ttelng^ 

dieota nmu be poWerbed and mixed. The iwirematioti may conrenb^ be 

eOiieted in wooden drum*, eemuinlng metaUle balU, The ptdrertMd materiaia. aftw 

being tlAed or boltwi. and weigbed oot In the proper proportioi^ are tote 

in aWing drum, cootaining oo ita intida piece, of wood pcorcUng inwar^ » t^ 

ai U reTotrea, complete admiitniw gradanuy uhm produet ^ 

opemtiao b now ready to be laid oo the hod of the mill. Honog the gntuUag. 

edu b kept mobt hy the additwo, at proper ialerymU. of enough water to malM tt 

roheim ia the Moam terol.e. a .^pir Miooa lo^ 

that it rannot rKape their actmo. The rake prodoetd by tbe acthm of ih^iM b 

i«d, l^am, Sr coming. Kor ihbjmrpom th. cake ta mbjecto,^ 

am% by mMU a hrdraolie tireta. TW maaa b than brohm op ^ tm^^ to 

, rf-<Z of wee, of .Ln or mnal plan^ with hoba. A wnoden flaJ » |da<Mjd on tha 

fb«^la, and the lierc* are Tiolenlly agitatod by machinery. By thb meaoa the 

enSna and dum produced by the operaikm fill ihroogh iba bolea la the ahm or ractaj 
diaca, and are alhirwatdaaeparated by lifting. Sometime, ibe machinery b l o nnah yd 
that the graining and aeparalion of the nmtl powder b ettrted at one bwiatimt. 
The meal powder b rtworked. to ai to eoorert H lota graina. The next f^emtMn 
to which lie powde# b nUected b gbaing. Ita object b to render H Icm labb to 
fajery. by aba^ioo of mmidore or dbintcgmtion during ita carriage from plm to 
placw "nw gluing b eftreled by caoaing tha piuned |«»d«r to rotaw tor aome 
lime in a wooden dram or cyUndrr, euotainiag tOM at wood mnaiag (rom endto «nt 
Tb. grama aa they rub agaiosl each othar and agiinat tha wondan riba, ban their 
angltn and aaperitlm robbed oftand at tb« aaraa limo tha lurthM h aao a ia a harder and 
j^brd. It b gnally dried by capoMUo to a atream of air, healed by meana of 

•team. • . . r- •. 

A vaat aomber of rntpcrimenti haar botn mmia, at rarioBa timea, to Ciaeoeer tba 

n oirtiaii. of nitrw. aalph or, and charcoal bem adapted for the prodoctioo of gnnpowdrr. 

m been foam), as might hare been anticipated, thgt no peneral mb can be girm, 
no ndmixture can be nude whidi ahall ftdfil errty rM}airenMat Thoae powden 
which contahi the largtot qaantdica of charcoal are, b b froc. m powerfgl as utbera 
in prqjccUb farce I but they haye the dbadasnlagn of altmrtlng more hnaddby from 
tba ab. It b very lingular that all nntioiia appear to haea foond, by trial, tha propor- 
Ikma moat generally ttwHhl for ordinary punioaea, and It b worthy of rota arh, tl ml 
they all approximate to tb* percentagea required by the aery aimpb foemaim. 
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KU.NO* • S « 3C. la fiwl lha l^sMaa poadcr appruaclM to clotilv Um tkco* 
nd^ nuailitn, that fitU vitlita tb* liaiilt of lh« nrcn of aaaljrili, tIuM: — 


riwiM 

p*v4pr. 




ITitra . 

- rs-b 

KO.XU* 93 or 1 eqairaiaat 

T4S 

gotpbar 

• ll-S 

8 

• 13 - 

US 

Charcoal 

• US 

O 

18 or 3 eipairaUnla 

US 


loos 


187 

IClOD 


WhcB a powder cDonintfat at abort It And, iba daeataparitiaa it paobabl^ aa 
feUmr* (rrpmaoud ia a 7 a>fan(a)t— 

K<>.Sl> , g 49 C-SCO*> X ♦ KSl 

Tbit It to MY. Ibt axpkaioo of ooa aqaintaal of pomlar irauln in Iba Anoalioa of 
ibrca rqaiTalnna of earbuuic tead. cate uf mmifra. and ooa of lolpbtda of pncauiaak 
It U aridmt tbat tbiM tbaoniiral rtlatiiaw art oat a^aa>^ft^ tba me rapmuoo nf 
tba phaoaBiesa, becauaa. in tba ArM ptaea, gunpowder it mmij a meahaaical abunrr, 
and not a dafiniia ebemical edbipuond) ami. In the nait. tbe cbartoal it npir- 
tanted by tbe tfmbol C at if U were pm eartaa, whetraa. In fbot, rrtn tba parrit 
and batt made eborroala contain rariable annntiu of bydnigen. aibrt, and oxjgrn. 
Tbe hjrdrogfw b ptnij conTerted into water and {laitljr inta bjdroanlpbnric acid 
(aoJpharetl^ bjdnigm). 

Tbe foUowing ara tba proponioiu of tba Ittgredianu nied ia rariona eonotrkt. 


Talk ^ tkt Ckmpamtmi ^ nu-mu Camptmkn. 



OUiting powdan contain las aitiw than otben, tba eanbiutian ia tbciwCww Wat 
perfect, and if lued for artillery or amail anna, not only ia tba piatw rary anon iwn- 
derrd fonU bat tba hall if pitjaeted to a taueb lata dJitaaew than b R<{n>rad in pnat- 
tiea. In France, wbcrw a Iwary tn b laid on aporting powdara, Ibu diflaiwnea of 
compoaitioo prerenla tba cbanp bbatiag powder than bong mad in fowling ptecOi 


Mooes or nrtaiTtno rni Pnotacnu: Fuacz or tftnrrowou. 

The ntnal moda of deteminiog tbe propnUar fotct of powder b by aaecrUining 
tbe dataoce to whieb b can throw a ball of known weight. T^ inatntaant niad 
ia tbb eottnliy for ibb pmpotr cooibti of an Mneb monar cfaargnl with S onncca of 
^wdrr. tbe faalb being in aaeb cue of tbe laae aiaaand wrtgkl. The Frrocbnae 
for the pnrpoae an iron nnmar.eleraladat anaigboftS*. Tba norur b T'S inebei 
ia Aamctcr. Tbe ball b of bronre, nod it only 0tl67 inebcn smaller than the bom 
of tba gno: tbe windage K oonainjoenUy, rery imaU. Tba abargc of pirwdar being 
8-a onaeaa. and tbe weight of tbe boU U Iba. tbe Uuar iboald te thrown not Um 
tlmn COT'S yards. 

The fortw af powder nay alto ba ratiraatad by awim of la inatmnent, calbd n 
penJulnm gun. It caoaiali of a gtw barrel hung at the lower end of a pendnlnm, ms 
turangH tbat f^aaonnt of aagnlar deaiatian csiisrd by tba rtcoii may bw asraaaradi 
tba bnUt may aho ba Bred into a cep tutpended to a ahuitar penduIuM. Tba data ob* 
Uined aerre to anabla the laiiidiiy of motion of the ball, at manent of diicbargr, 
to be raknlatad by means of Ibnaala euoirtTrd for tbe psrpoaa. 
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Oa T1U AxiLTca or Ocmvwncii. 

Serml tpeiluib lure bcea gitr«n fcjr Tsriimt cbembti for the anal)*!* of gon- 
inwder t tbo foUovinc, on tboaboU, appcon (be boo cBectlTo >—Tbe pervealage of 
aurr b, in Ibe firu place, lo be deurauicd bj^rjr'mg ia rone orer oUpbaric acid, 
antil BO more d'lmuiotiaB of aeij^t occbti. Tbe dried poadcr. or a ((lautitjr, 
b tbrn la be aatbrdon a filler adb bnillog aalcr,outil n^ing noiv m di e ad red ooL 
Thercaidae b to be dried below iltS° ai^ weigbedi tbe kwe b tbe nitre. If pre- 
fvrml. tbe (oluiton of tbe nitre mar b« evaporated to diTOeae, and tbe letutis 
arighrd. The miatnrr of (bareoal a^ aalphar b iben W he dige ^ d in a aloppefed 
tUok, abb btaolpbide of corbooi tbb will dbooive oot Ibe aalpbor and leave tbe 
charcoal. The loae of aright of tbe dr; miatnre of •nJpbiir and charcoal will raahio 
Ibe prteatigei of aalphar and ebarco^ to be calcalaM U it be dcaind to baow 
tbe qnalil; <d the charcoal, a ootnbaattoo of it majr be made abb a mialitre of chro 
mate of and birbrnmale of potaah. Ordinar; charonai cootaiiia frtiia fitf to 74 uf 
carbun, 9-9 lo S'S hydrogen, o-i to 9-0 per cent, aahca It baa been attempted to die* 
aolre oot tbe aalphar with nilpbito of aoda or rauatio oouab | bat tbeer metbodi in* 
Toive oereial aoorcea of rrror. 

Good gnnpawdrr ahonld not loee more than I Mr cent of mobtntv on drying. It 
aboold nut hoiTe a lb ali ne globalea, wben enploded no a dean metallic plate The 
iporifio graritj of a good powder ahnobl not be Ina than 1-799 1 it u auanetimra ae 
high aa 1-840. The dmter Oie powder tbe better it eodurea (ratupuftatioa. Aa tbe 
dniaitr cannot be takm in water, owbig to ibc aolabilhy of tbe nitre, tnrpentine or 
brnaole muit be aubatitnlcd, a eurreetioat being mode for tba diffareooe in dmiur of 
tbe fluid medinm. — C. O. W. 

GGTTA I'KKCIIA Altbongh the treca ylctiUng ibia aubotanee aboamd in Ibe 
finvata of the Inilien Archipdego. tbe firaa notice idien of it appinn to bare been 
by Ur. Vi. blonlgoinerie, in a letter to the Bennl Medical Board, to the beginning of 
1849, wbrrrin be rccoamomda tbe anhaUncr aa Tikdy lo pruet aaefal br wnno anrgical 
pairpnara. and anppoaea it to baluog to ibe fig tribe. In April, 1849, the tnbatnnce waa 
lahrn to Rnrupo by I)r. D'Almeida, who prrarnled it lo tbe Boyal Society of Aha of 
Loodoo, bat it did oot at flm attract mocb aUmtiao, aa ibc Society aimply acknowledged 
the rrrt^ of the gin) wberenj, ite mlue becoming known, they awanlod a guld medal 
to Dr. W. blonigomorie. 

The gntta percha tree, or gmia loban, aa k might more property to be cattrd. 
according lo Mr. Oalcy, bclonga to tbo naloid bmUir Sapottm. but diffrra 
much (nni all deacribcd geoem. having allianee with both AcJkra* and Dattia, bat dif- 
firnng ia anote eaacntiala from both. It la the fjuaundrw pwtta of llooher, and ie 
deicribed in tba Loodan Jonrnal of Iluuay, 1848, where it ia flgnted, and in Peieini'a 
Mattria Muin. 

7 bo tree U of a large aiie, fraui GO to 70 feet ia height, and from 91a 3 fiwt In tSa- 
meter. lu general appearanee noemhlea the gentle Iterie, or well known Atornn, no 
much ao aa to ■trike the moftiiiparficlalobearrer. Tba under anribee of ike leaf, bow- 
rrcr.iaof rfddj*]i BOd docidtfd brovti thafi in tha diiHt>p tiw •bapt toae* 

«hBt difirrvat. 

Onlya abort thne ago the gntta pereba tree wae tolerably abomUot on the ialaod of 
Sogapore I bat already all the large timber baa been relied, nad bw. if any. mhrr 
than o^l p^t^ m now to be band. The ruge of ka growth, however, appeara to 
be coauiderB^ it Mag bund all up the Malayan Peninanla, aa br aa Penang. The 
tree ia alao finnid at Burnaa, and, there ia little donbl, ia u be fonad in -ita t of (be 
iilaiHla edJseeoL 

The li»U^ it pnitimlorly Uluif are (be ellirriat iraeti along tbe foot of hiOa, wbere 
It flonnahea Inxnnantiy. fiirmiug, io many apota, tbe principal porumi of ibeinnnle. 
lUit. notwi^aui^ing the uidigenoaa chancier of the tree, in appnrrM Bbaadnaea and 
widespread diffiuiaa. the gntta wUl aoon become a vary acarca article, if anme more 
SaUya wid'ghiB^ in iti eoUection than tboae at prewnt la nae by tbe 

Montgomerie m^ “n magnifimmt tree of 90. or more probably lOO vetri* growth, 
ia cot do^ |}» bvk ftnpped off and tbe mUky jnice eoUccird and ioored intn a 
iroagh fon^ by hoilow atom of tbe pbutaln leaf i k qnicbly coo^iea on ca- 
poanre tn^tbe air | bat from out tree I am told not more than WUia. or 3<Ubat are 
procufctt. 

^e in whiA «lt« Mli^ obuia tbe gntu ia by entting down tbe Ireee of 
Ibll growth, and ria^ng the bark at diatancca of abrntt 19 tola ineben apati. and. 
pWiof a eoconniU ah^ apatbe of a palm, or aoeb like receptacle, aader titobllen 
Tl!h^l.*°l.'T^i!'*i‘M ^ kmaeditacly eandae npon every frvwb inciaioo. 

TM aap ia colleetad in bamboo^ token to their bonaca, and boiled, ia order lo drive off 
vou IL p y 
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Um wBi«nr pmWIt* aad iMpbotc it to tke enmlMMieo U <^<7 ^***1^^ 

iW prtic«i^ba«ni»f *|>pan atttmMrj wh** Uk gottm is u 

if b« frnlilf Tonodwi. a smtll noartWy sl^»«4 toaaaiU Mwi ^ ^ 

BHMhUd im tl>s Uait. it wiU ooaaaiidair pstiSMU; I* a fir* ataMs^ and has* lU tW 
■paaafaaoc of tbs •retiatsd Btticic. i.„ i. 

It ■ qaiM par* Ih* ooloor is of a frr;iab *Ul*» b«t, M 

is more ordaunly Cad of a fwUish ha*, ansimt ftoa chips of that All ^ ^ 

sap ia lbs act of aaAiog lha iocisma*. aad which viaU ibaw colw to M. 

, 1 ^ areidrmal chips there is a peat daal of mtcuttoeal adallentMM b)r saadato ^ 
o(Wr BMteriAliL Smn* lycKh—■! brwi^ to laarivi do oot cnoul* tkM 

1 lb. oT bncwnijot: »»l tTm m tWi porm «• fMn^ m th» MbaUM 

yitldod* oo Wiof Haottord* ooo coaoa oi ivpvrUMP** Faftoooialy* It ii oot diA^I 
to dataet or clean tha gntta of torrif* matur. a boia« aolp “ 

water antil w«U wAaBcd. roU >i«t lbs sahslaaoc tola that shaoU, aad ihea pwb oto ait 
bapohtire. ahicb is tasil; doM. as the pita doas not adhere to aaylbiac. sod ail 
fnnrtoA auUtcr §■ ■irt'rly imttnJiWd lo tu ftbrvis k»cofpofato4 to H* tob^Jiow. 
The qnsntitr of fMia pereba oMainsd from sach trre esrias (tasa b to BO renin, so 
that, ukioa the arerare at 10 VaUie*. *Uicb is a toletaMjr lUwrsI ana. U *iU Wimr* 
the ilestraetioB af tea tree* to preidaea eoa ^cat How roach l^r wat^ ‘J’ 
fore, be to adopt the awihod of lat-ainf the irw. preetised by tha Banaeaa la obtoiniy 
the caoutcbiwc ftwn the fwas daKaw (si*, to make ahliqqa laeishaM m ^ hack, 
Blacinc boaibooa to reewire the sap ahlch nuts oat ftrely). Tma, they aoohi aid at 
Lsi »l so miich from a staple trsr, bat the nlliiaatc ma wiMitd be lacaicalahir. 
pankttUrly aa the tree ac«ms to be caw of siow prowth) by ao ataaas so rapid aa tha 
fient rfitiDra. . . . 

rtwTtia «/<*s Gmtta ptnU. — Tbia saWtaaet when fresh and para. »<d a dirty 
while eoloor, and of a ircasy fret, with a pccaliar laatbrry smeU. It la aol aflreM 
by boilum aleoboh bat diauirat readily ia loUloa spiriu of tnrpctoiae. aiaa ia iiat>hiha 
ead eoal tar. A foad remrod far hun« bouiea attd o^ p y ses » ‘>7 

bniliiut toerther wiiial paits of ps'ln and coahur aad riaia. k> hm i^idrwt ice 
it can atwsTs be naofe pUatic by pattiap tbs pot coMamiap it oecr the fire ne a fcw 
toleittrs. The patta pereba itself la bipUy infiamraable i a stria rut off lakes hpbl, 
end boras with a bripUt Oomai emiuiap sparky aad droppiap a black re»dBam ia the 
oianner of •crnlmg v»o, oUicb to tu coiabaittofi It Twnr Dmcii raNrmbUfa Hot 
l^tcflt pfcttlioritjr of ibU rabcUfice, uni tbtft oluch 0 uk«o rt io MitJieOilv oacfol M 
many porpuses. ia the effect of boili np water apon It. When iromersed far a lew 
minulct in wsb rahora JS0« Fahr. it hrcomee soft and pUtow, ao aa to bo espsUe of 
belnp moaMed to any reioircd shspe or farm, which U retains npoa eooltap, U n strip 
Ilf It bs cut off sod piling into boiling aalcr, b ccaitracM ia sue both ia kapth sad 
brradih. ... 

It is this plaiSicUy when pluoprd into bmlinc water that bat allowed of its hriap 
applied to ao maay aaefol purposes, aad which Inst induced some blaloys to Csbcicato 
it into whips, which were broopht into iliiiptiparr, and led lo iia fhither aoticc. The 
asliies sabse^uentiy extended their maaiifBctarra to bachets, basins, aii^ags, sht^ 
trace*. rcMels fur eooHnp wine*, and iersnl ether dnoHwik use*. It* ••at plaatieily 
•ad power of rrtaiaiup aay ahap* pitea to it when cool, at oocc poialed it oat to 
tuitable ia the maaafactiire of bwpie*i aad tceordiaply Or. W. Mooipuiaeri^ 
araiM hiroaelf of this, made lareral ef the ahorc InslraairBli^ aad recomaieaded im 
aw of U Id the Bca^d Medical Board. It also aaawert rrejr well for tha tuh« « 
sjrinpr*. whMi are always petting ont cf order ia hot climates, whes msde af 
csonlcboae. 

Mr. T. tiaJey, sorpron, Priooe of Wales Islsad sad M s i s era , whose rmnarks are 
of much Tslae from his scqaaialaacw wkh the prwdu et i n a of whi^ ha write*, wy* >-* 

“ 1 obaerted in the AffcAueie** Afe yri ot tor March, IMT, a notice^ cf setrtal 
pstints taken ont for the workiop of this article by Mr. Charloi Uanenek, ia whichaa 
elaborate process is described for elesnlop the potta, aa also inenliua of ila hariap • 
tBsapresaMe acid amrU. The gntta, whea pore, fa cettaialy slipblly aeid, l^t fa. b will 
came a reiy sliphi eff*r<r*craee whea put inta ■ sedutioa of Mda, bat i* uasffeetod 
by liqoof potaiMr. The odcU, ahhuopb neealfar, fa oirither stroop nor uaplemaal. •» 
that the article expmmeated apon must hate beta execroliapiy impure, aad pcaaikly 
derirtd a larp* pottbia cf he acidity from lha adwlxinre and irrmentaihm af other 
tegetable snbslaaoea. Again } it appear* to ma that, if the ptaa bo pore, the tsjT 
elaborafS prnctaa dsacribed as beiap a u'ia sa ry for cicaaiop It, fa auperflaoea. Tta 
puna can be obtaiaed here lo a pscfecily pure stale by simply bmliap it to ■*" 
water until well ■ofteaed. aad then roHiap b out iato tbia shaets, •“ 

firripa matter can be easily rcnwrrd, t woald reeoramaad that tiro roaauftirtiir^ 
at facow should offer a bipber price for the ankle if prerioealj st r ai ard throopa 
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clollill llw time of tMtbi( enUaeteil. wh«a Um 7 wIU mviTrtbr la t (Uta tiat will 
are tlicB ■ «Mt dral more ia troabU aad cxpcaM Uma Um triliog addaioa ncciaarx 
w Ik* ori)tiasl prioM caat" 

la Frlinur;. 1847, &tr. ClnriM Haarock oblaiacd a patral for improrimraU 
ia the Buaafoctnrr of fatta prmluL la the ftnt iibee. for the nnatractha of a 
(iieiag Baarhiae. eonaiatiag of a eitcaUr inm pUtr. firaird with three radial hkita, ia 
which kaiTei aiw filed in a ahntlar atanaer to the Inmeof aa or dl a ar y plaae or apoke 
afaaeei the ahaft which cairiei the plate ia ta a md to rotate h; ateam or other pmer. 
The lompa of (otta prrrba drop afainai the kairce. hr which thej are cat iato 
alioea, of a deyrra of Ihickaeia eomapotiding to the pndretioa gieee to Ike kaieea. 
Theae alioea are ihra aoaked fai a eeiael of hut water tiU thee bectm ^iahia. laalcad 
of a eirealar leealeiac ratter, a eenieal cattrr or chopper am; he atad | eorrad haiica 
atar he had r e eo ar aa to far rcftaetnrjr iumpa. The loAeoed dieaa aia ant aa^}«cted 
to tkr aetioa of breaken or rolleta with arrralcd bU<let^ which ara moaalcd tranarmrlj- 
over the amk. Ia fhmt of each breakar there ia a pair of Hated fradinf loIlcTai aail 
the piecef of pitta percka are paaaed to tha nUleta of the Iral hrraker. There la aa 
iaeliiMd eadlM web moaated npoa two raDeia, the ^oai ona of whhili ia haaietacdiB 
the water, aad the other b niaated oppoaite the ipare betweea tha foadinf nilrra of 
the aeeood hreakcr. Then b a taeoad toelioed wib pheed befijrc tha third hrraker. 
There b abo a aiioetoy cjlitabr with radial hhalea workiag parti; ia the water. 
The feedina-toOfTi, Bad the eartTiap-mlUra of the eadltai wchi, ara aiade to raroira 
in a fiirwaid dirwetioa. whlb tbo htnkera, the ailocia^ e^Uodir, aad the ^lainr, are 
mada to rrrolTa ia tha oppoahe dirretiaa. Tbt bmkera and atioeiiiir criiader thooU 
retolee at the rale af foam 800 to 800 rerolatieoa per auaate, bat tbr Kedlac ndlcra 
aad mdleaa wrbi nerd act amre faatrr than abool uoe^ith of that rate. 'Inui. the 
(ohataaer b redaerd to foamaata and waahrd ia the water, the hoar; imparilba flUliap 
to tha botMoi af the taaka, and the lirti porer matter IkaUlag. The water abootd 
he Bird eold. Whra the gntta percha has a frtkl •melt, it b treated with earboosle of 
aoda or ehioride of lime. The niac apparatne ma; be urd for parifyiaf eaoatchooc. 

Mr. Hancock combiacd latpbar wuh gatu pereha in the Ibllowiiig aiaaaer i — Ua 
found that if a minalt portioa of aalphar be aaad ahmg with a ealpbide the heto 
mall b obtained t the proper aropnrtioaa bchi|r < parte of ealphide of aatimoo;. 
or h;drae«lphide of lime, and I part of aai|diiir to 48 parta of gotta percha. 
When theae laalerlab hare barn mixed, the rotapaand b pot into a boikr aad htiafail 
uader prraoart to a tompenuore of from S80O to 300° f. aad it b to ho left in ihw 
itale far a period rarying foam half aa hoar to two hoort, according to the ihickacto 
of the Buleriala. He prefora, for effecting the anioa of the anlphoroaa oooatitaeat, 
the foUowiag iMthod to the meeticating narbiaa. let Ha mihjeM tha poriM ntta 
percha to the combinrd acthm of ateam and the foraaa of orpimeni «w»t ^plmr luaed 
la the uaportioo* amteil, ia a metal chamber, pronded with a aliara.tigfat carer 
aeeureo b; Kiww-boUa, Tbriw U alao a ateam boiler eoaaecied therewith, aad when 
the boat ia it h nbed to about SSO^ Kahr., a fire b lighted hcoeoth the pot eaotaia- 
lag the anlphorblag aarteriala. Bat the gntta potcha, foe., ahonld be healed with the 
ateam bafo^ It b aolpboriaed. la foam half an hour to two boara the Bnlphoriain^ffi 
faiahad. <>r, the gntta pereha ma; be mbbed atnwgt; orcr with the falphorani 
mixiare and then bated, either dr; or with the aid of ateam, or b au; be cooled in 
the fona of a paele. 

AataberofMr Haocock'i iarnntiaaa b to expoee the gntu pereha to the deatoxida 
of xxote, or ohloride of xhie, eoneeatnlcd ind boiling sod then wnaUng with aa 
alkaline aolotioa nr mete wuer. Ouna pereha tbiie trated h; the artioo of aitrona 
gaa. ae it b eeotred foam nitrie acid and capper, iron, or ainc, becomn exreediagt; 
Nuootli, and of a laaire approaching to awtallie t the name cftei b pmdaced anoa 
oommon aamlpharieed caoctehooe. Gotu perc^ b thia aUo foeed foom all Micki* 
aea t ^ if solpharbed it antaitee nadcr ihb tmtment the down; ■oftncaa of TelrrC 
Chloride of aiae aad nIUlaM gaa remora the amell of mlcxaiaed caoatehoae la a great 
auBaorc, cwpeeiall^ Iflt he afterwarda wuhed. 

An^bto mtantioa ia tW of maaiicating gntta pereha in the pnportioa of 8 parts 
WTth 1 of eUori^ of alMt which campooad ma; bo afterwara anlphartacd. A 
fnitlwr modifi cation eooiiati in piadaeing a epoog; gntta pereha for atnSng 
foe. 4» pm of k moialeiird with oil of larpeatior, roal naphtha, buniphide of car¬ 
bon, or other proper aolreni. 8 parta of hydiaenlpbidt of lhae, anlphitie of antlaumr, 
or other oaalngoaa ealphida, 10 naru of carbonate of ammonia, earhaoM ofiUaM, or 
other wha tyca that b ntkrr roiatile or cnpabla of ybUhig a rolatib pr^iiet. and I 
PM of enipfonr. Mr. Hanenek mixes these matrriM together ia a maatiraliir, and 
then aobjrrb them to a high degree of beat, ohaerring the a«m« condkioaa which 
are foaled in the former deM^ptwo, except oal; that tha heat but be pothed with 
adraatage amtal degreea higher, ■; foom »6t)o lo 300“. 

rr t 


436 * OUITA ?EHCnA. 

Viuiou •rtlefcf tt erdiav^ gatu prrrhi, m »tagW ud 

iliMbb wiirpiwd fiil«e».l>oo««, (Blmltn. hriu. haixliig**, <«d 04 W 

•(niM.csii**. li(Wpmct»w».ub«*, kuapnrki, cspa, wrf oil«»r »i»rU rff»|»eify. 

luBU^ elo**». cottoft n^l»« ">**««. '»'k» *** 

tuiamm. fcoM«n. vri»p, *c. By uLi.| ^ It 

hrcg faltibwianl. mad h*miitB( h with > mIbIIim of mia m boUiag ail (liaaiad 
Btacioa It la a cbamhrr k«atfd la from 7J’ lo 100“ Fahr.. aad aftetaanU pulnkia* 
hby IM "»«»"« MioUj amplayad by tba Jafaiuwta, it aequlnt tba lotdl* t^iapoaBnl 


Mr. lUocock baa alaa to a tt i tr d a aorblae for cattbig ipilU iwfeba iato atHya <* 
riband, thnaiia, or aord of any rrqubrd akaM. Il aouaiau of two aroorrd mlUaa rf 
im or itaai, waialad ia a aaiubk framaaork. Tba groorat of each roMcr ara 
circnlar, and iba |iro{«ating diriainai bHarao iba groorea are raada aUh knlfc *dj^ 
ao aa to dirida readily any abaet or naa of gaita (larsba prratBlad to Ibna. Tba 
nadrr relbr U flaagrd at both anda, and tba upper ruOrr ia mala to dl laaida of Uiam 
dongea, la order to keep the eatung edgea frwta rhifthif or being damaged. To nil 
thin tbeato of gaita pareha witij. lh» maehiaa into ttnpa or ribandt, tba ooMaml u 
tawd ihitHieb il in a eUd Hato, and only tba catting adgta at* bnmgbl U»to 
uim. T" n~k. emmt rued or thread by mraaa of it. either a tbeet of gutta perrka of 
a thkkiuaa aqaai to tba diiunrtrr of tba bolai fomird by the gmorea. and at a tern* 
peratura of » 0 <»“ Fnbr. fpradaetd by aupplyiag il ftoni a feediag.chamber h«l»d to 
that degree) ia paaaed thniBgb ibe ntacbme, and the Ihreadi or rordi are raeeiTed m 
a tank of eold aanr. fnan which they are led away to be wonod oa reela or drama t 
or the gotta prroba ia employed la a plaatic alata, and pomed andeT a gaaga brtoee it 
CDim tba mackiac. If it be deaired to prodaea a eofd of a armioireabur girni ra lha 
tranaerrta aaotiao, a phu» rotlrr ta aobatimied fur the br|rr grooved roUer i or ehonld 
oord of a aqoara, triaagniar. or hcxaogalar, or any othar torn ba lenairad, tba iww 
rohera nmat be abaped to aaU. ... .1. 

fe'etta /Who Teiea.—A tcriaa of intereating oaperlraenta hare been made M the 
ItinningbaiB Waterworka. rebtiea to tba atreogtb of Onlla Prreha TahlBg. with a 
Tiew to itt opplicabUile fee the eonrryanee of water. Tba npen'meau waiw madu 
(nnder the direeiioo of Ueniy Boae. Eaq., angioear). apon lobaa j of an meh dlatnrier. 
ami tma eighth, of gotta pareba. Theaa ware altocbed to tbc iron main, and anbjeciad 
fee two nmaiba to a pfoaaitre of 100 feat head of water, wliboot bring in tbr aiigblcat 
drgm deteriorated, la nrdcr to aacenaia if poaitble the maaimum atreogtb of tba 
labAi, they wart oonnected with tbc Water Conunny'a hydraolia proeing piuop. tbe 
irgnUr i"«.i of wbieb ia ISO iba. on tba aquar* inc^ At tbia poini tbe tabea were 
aniffrclcd. aad the pomp waa erorked ap to 517 lha.. bat to tba aMoniafantom of every 
oiw ibe tobaa atill retnained perfect b waa then peopoaed lo work tbe pomp np to 
SOO Iba., but it waa fi»od that the lerer of Ibe ealre would not bear tbia weight The 
atotoat power of tbr hydraatie pomp could tud break tbr tnbet 
The gana penba baing Kaaewbu elaatie, allowed tba tabee to become aligbtly ex- 
ponded by Iba extraotdiiury preanra which waa ilipUed, bot on in witbdraval they 
rdtoined their fanner aiae. 

Tbia tabing ia aoeb an catraordinary eondactor of tonnd, that ita ealoe, twl only 
to deaf peiaooa, but to tbe paUio graarally. wiU apeedily be appreciated. Il ^ 
already bm fitted up la dweilhig bou i ai, in lieu of bella;—aa apenkiag Inhea for 
gWteg and teoeieing mramgrn in minea, railway ataliuiu, priamta, wvrkbouaet botola, 
a^ all Urge eataWiabnMmit it 1* inealaablc. 

iVipertMt t/ctmmm Catti /Vrdba.—The gotu prrebo, ]ntrified for mannfitotnnag 

r rpoaet. ie rf a reddleb-brown cokwr; b le^ly heeomea eicetrical by friction and 
a had eondactor of both elcelricily and beat. At the ordinary Umperainrc of tim 
cUmBle. any fora 81“ lo 77“, it poaa t aiaa abool oa ntneh Uiiactty at thick lealhar, wi« 
rather teu fiexibilily 1 il toft^ and bceoanra tratibly donafay lawarda llli“, illhnugb 
atill wry tough. Ita ductility U auch.atatMnperaiiireof from 110“ to lit*, that It » 
rtadily eitcnded into thin abeeta, or drawn into Ibrrida or tabee 1 ha flexibility aad 
ductility dlmiaiah m Icmpcrrtare beeoiaea lower. It doea not poaacaacat any tern- 
paratara the paonliar cUatio axteuaihiiity whUfa charaetcriaea eaontebnac. Eapottd 
for an hoar lo a tcaperataro of U“. ha IlexibUHy ia tliglrily dhniaiabod. 

la in variona fiwmt, gutta nereba poaaeaaea a peealiar poroaity. aa may be *hoi« 
in the foUoalag manner 1 —A drop of ita anietion in tulpburet of carbon U to be 
plaMd og a glaaa alipt the fponlaoaoaa rraporatioa tooo rtdaera thU tolalicm to n 
whiilab ptalei if It be then examined with the taicroaeoptv the nuroerooa cneitlea with 
wbieb it U piere^ may be diatinctly percairad Tbtae eavltlea may be 
aiUI BMite viaiUe by manna of a drop of water 1 the liquid graduaUy inalnualre 1^. 
the ranta appean moic opaqae, aad by meant of tbe nucraaen|ia the caritiM are aero 
to be etiUrg^ 
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RimiUr re«Utt M. b, ^ln« iki* 

,»,pocBlioo, by k«i. of •iolullon of gTiiU pftrJu launmed hi wiuw f«r« cuuMUmn. 

pri~*t"t o>-rT.»»ki» lr»l ■» to think, tb»t thh wbrtnnM mninin*. h ton- 
(MumMofibiporaHtr. • urent ninny nlnnt* p«nlclr« el ur, me* to 
•tuM iti nopnimiM of i)«*o»in* n UtM imity ihnn thnt rf »•!«■, itniwriy M.*, 

In bet. (»r!^hl«g gnttm pereh. «o4.riitron» u2 

die MriM thui iirodocwl tow »^ry oinU pJee* nndet the f* ? ” 

fnctacM IhU to tho bottom of tho vomel—oonw unni»<Ji««elj. *'*"^1?* 

a^wrtwi quwttity of wntor. Tb* mow rmoJt to nton pbmo««*_»y koepto# t^ 
ki»?^CDiU perebn. pnpaml by iliffemit meiboJ*. ImiM^ fw ■ ^utb to wnirr 
depriTod of nirt tbrir port* becoming gradnaJly ttlW wok ibe Uqoi^ ***!?' 
ben*i«r ihmu th* wnter, and tl»« ceoHil to float. Gotta pereba u aUo l^tvr m 
^portion to tb* l«i*«k of lim* h ba* betai expoKd to the air. parueaUrly in tkm 

ponrat ttmrtnr* of ipitta pefeba becomn ehan^ into a flb^ Mtw 
h n draao not fo aa to doobto it* Unpth: then rmaium* but lil^ aata^ibty. rt 

wilboirt btaakin*. th* action of a tot« eqtul to doobW that n»|to«d fo^ 

tUmjralifMi Ia th« ftrrt inidnce. , * • _•_ » 

ruffliBon nutta pmba reaiita ooM water, damp, and aho the Tirunn Influn^ 
which .aiitoi frnaenteiioni hot it can b. auftetwd.and rxperunco a tort of aaporflcial 
duoahy ftuUm by tb* actimt of ib* aoUr my* to aumniar. . . j _ 

ll ii not attacked by alhalio* aolaUant, **«t wbm eanitic aad eoo«*nlmted i *»- 
Bimia, aallo* aolotiona water cnnuintoii earb.^ 

miocral acid*, dn not act opon it i the weaker aleobolie liqoof* (wioea, b^, »c. ■ no 
not toocb it! and **#n Itratidy acarwly dtoodra a trace of ^ ttUre doc* not ap¬ 
pear to attack putto perch* when euidt whoa hot, it duaolTca a *00111 portjoo of It, 

which i* aipun precipitated on coolioK. , „ . > • 1. 

Solphnrie *c& with on* enniT. of water oolonn b brown, and diaintegnte* it with a 
**n*ibl* arolotion of «nlphoron* ackL . 

Mnriatic acid, in ba •atnratrd tolntion to water at a tempcmtni* of 88° F, attack* 
emu percha *towty, and fire* it a mote or k** deep brown colour, at length rvodering 
H brittWe 

M.mohydmted nitric acid attack* b mpUly, with eflrrrrraecnce and an abondant ^ 
lation of fame* of bypmiitroaa acid 1 the aabrtaoec U decompawd. and eotoorad of a 
beownlah-oraiige red t it become* doughy, and afterward* *otiiiifl«* by degrea and ra- 

”*lTuie cold, and ereti by beat, only a part of the gmta perch* (CIS to cnj) it di^ 
iolred by anhydroo* aieohoi or etlM^. Beaain* and •ptrin of tnnwnlitw duaolre it 
paiiially when eoR hot nearly completely W aided by beat. Snlpbi^ of ewbon ^ 
chloroform diHolte goti* perch* when cold t the wUoiloo* may be llltered bene^ a 
beUHtla** to prerent erapomtiuo i tb* filler retain* the fttreign matum of a redd^ 
brown ooloor, wbU»t Iha »oli«lkin piaac* perfectly clear, and alranat cnlourln*. Tta 
filtered liquid eapoied to the air to a aaneer, allow* the (alrent toearape, and depaaiu 
lb* white Itotta p--rcha to a fdate of arcater or let* thickn***, which (brink* gradually 
to proportion to the crapoealion of the lli|nld, 

KaiW the ooloor, whu-h hat diMppeared, the ptt* perch* than offer* tb* ehamrtm 
aod propertir* mentiotind abore a* bcloDKing to the cfunmorciai (ohMiac*. {kibmitted 
to a gradnally railed tempemtarr, it *oAco* and melt*, nod mny b* mode to boil wnfa- 
out acijwrtog a mnitblc colour t the tmnipanml flahl giro abundant Tapunra, whkh are 
eoadeaaible toll) a nearly colourt*** oily lianid. Tb* portion* torn di*iiU*d hare a 
brownl*h-nt*nge colour, and a thin biycr of carbanaceouf depoah remaiaa adherant to 
the tidea of the eeaect 

faiifjwi—W* hare laid abort that alcohol and ether can diaaolr* only a (kirtion of 
gufta perch* t tbla it bccaaia that lobtlance cotuiata, to fiict, of three proKimato prio- 
ripic*, th* aepamiiou of whieb bat required rery delicate ohicrratloM, altboagh they 
an r«ry Clearly diaiingniiheil by aerknl of their properttea, 

tVben gotta percha in thin kmr** ia brought into cmitact, to a dot* Ttaail, with I & 
to to red*, of c^ anhydrou* alcobal, and tempemlnre railed ilowly by mean* of 
the wiier-hatb to the poinl of •buithioo (I7t° F.), and kept at Ihi* poiat daring ta¬ 
re^ hour*, tb* liqnid. if filtered whiUt boiling tod left to a cloied flaik. will, at tb* 
end of from Ifl to 38 honn, begin to depoait o* ibc Nile* of tb* reiirl uxUm th* lur- 
bee of tb* •ntntia«i whit* grannie*, diatom ftvm our aonlher, but lom* of them 

to group*) their til* will gmdanlly roema* foraom* dar*. Theae granule*.carefnily 
examined under the mteranoope. wiU b« found to hxrt lb* (arm of cpberalea truncated 
by lb«(id*tariherc**cl. Their lartooe i* either (ttumth, or brimliag with re^ wnall 
iruuiarml, elongated, lamellar cryiUln Rnmc Niparflcial IlHitrx* ippear to todieata- 

■ r t • 
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tliM !■-— (pbeniki m farwcd of a ust tnaiparest yilfew kimid totwrwl wilk a 

Pcrk^ no otk«r »aampU la known of thia dngnlar rryitalKna Hmrtore. In 
•old anbvlroaa aUohol dutulvca tha whole of iIm ydlow aEilwniidal •■iMam. whiU* 
tha anparfeial paUieIr, ta tha iMaiior af which tha aleohol haa aahaUIntad Itaalf fur 
Uu adid flabiiia. appaan wbhar and laaa iT anap a ncM . , ., ., . 

Tha aicobolta wbkh haa baaa tar loaui daya drpoiitia( Ihia aonpka apna- 

nidal rrawalliliiw can again laha np by bawl a poaiiao of the Iwo (Wuiinala prln- 
eipica TBBiainiag in the aalMUBOa. aUowiag a finah qaaniiiy to cryaulto on cod 
TU catnainn w eompl^ by iwtamuig Uw boiling alcohol aavcral tunaa apon Iba 

aoua penrba unlU Unobm^diMMivaanailhing. . . . , _ 

Tbe aotd awhatanoa whkb haa miatad Iba aetwo of tha anlaanl, pQ «»^ . •*« 
toane oandtScatlwu. the principal pcopcstiet of cmdc gwtta pareha j wa a^ ^ 

odl ilinra adfa. Aa to Iba twooihar oagnnle princinl^ one la apa^ fa»«a, ahicb 

ia nncViiHm aolnbla in cold alcohol than tba otW. lha wka> crptoiiliae raaoi. 

By takiag adraacage of ibeaa diflarcnl dapwaa at aolabilHy. we are anabiad with 
lima and lauienea to ediwt the camplala pwrihcaib* of ihana thra* prinaplaw pa 
aaiontina My alao ha affectod by trading Bnaly-diTkW gnUa pereba w^ coU a*hcr, 
wbi^ iliinlTi- the aaiainre of lha two raaina more abmulaBtly iban alcohol t they art 
alUrwarda aaiaraled frun oaa another by the aaine tnalinrol alRatly deacribed for 

tandancy of tba wbiu renin to form Uadf iato radiated grvtipa ia maui- 
fectad in a rather ramarkahle dremnatanee, which k ia aaay to rrprwl^ Natonw 
ribbona ewl from a thin leaf of onltaaiy gntta parcha ara la ha placed in a Inbo. and 
Itainaned ia anbydrooa akoboh Tba toha ia than eloaad. and UA for twaoty or ibmy 
daya, wbaa a fcw wbltiab poinia appear bara and ibara oa Iba ribbona, and nftarwanle 
on tha lidaa of ibt tuba. Thooa poinfa. which baeome giwdaaUy Urgar. ate fonnod uf 
eryatallina tufuoftbo whiloroain. ThnatblaproaimalcprincipWiaaonaralrd directly, 
aid In tba ooU. aeea whan the atmoapherio lempcralara ia gtodnally naing. for in- 
atanrr during the apring or anriy aummar. .. , . , , 

The cryat^ne white raaio, w ban oanptalaty psriSad by waaUngi with nleobol. and 
then fwiiaKiiTad in anbydfooa nleobol, k ^poatiad by alow apnatlanaona orapuanlJon ia 
tbo air, ta mdialad cryatala, formiag loiaaliBca ^mmetricu tafia arranged in atan, 
and than praarntlag the appaatanca of a aort of affloarencaacc. 

PittiaeUet chararitn and prm^l-aa ^ tha three annmatr prarydu arhwh cm- 
rHlatt rammm Gmtta 1‘mkt. — Tba nxiat abondaal of Ibatn tbrao priaciplaa, tonniog 
at loaat froan 75 to M par coat of tba wbola raaai, ia the porn gntta, which partcaU 
tha prinriial prnpartiat of the ODinioerDial aobotanoai it la whito, tranapaml at a 
lampcratura of lU® F, when all ita parta aro melted logelberi opaque or orai- 
iranaptuent wbaa cold, firom Ua then acqairiM a atructnre which oauiaa lha hitrr- 
poaition of air, or of a liqnid poaneuiag a diOereai rcfractioa from ita on a. Thlt 
atmctoiY appoara ttiB atora duliaet thaa la the natural an b ala nc e coat ai nin g ail throe 

^UnSdrahatta, and at a tompcTalnri of KF to S8® F., U it aappl^ toogfa, rxtcnaible 
bat not aery clMlie. At 1 IS® F., it tofVeoa and tnrua hack udm itaalli and bccomcw 
more and more odheiiaa and irnnalncent ia propurtion to tha alaaotioa uf tempenturr, 
aadmaiagatortef dooghy faaiaw,wbieb boniBao atorr diatiact towarda S IS® to SKT*• 
flntlid beyond ibin point, it malta. boUa, and diatUa, fumiibiDg a pyroganoua oil and 
earburettad gaari. 

Aoobetran belicraa tbe eoinpoaitioa of prrfcetly pura gutta parcha to ba C H for- 
retpoanliag to S7-* carbon, and IS-S bydrora. Faraday foond caoolchooe to bo 
ST'S carboo. ISil bydriqiea t boiea tbair cbaniieal raanpoaitiaa ia identical. 

Pure gntta, like the other two praximatn principlra. ia qnichly nndcrad alaetricai 
by frietion. and la a bad conduelar uf beali it gangly finatt oa water, but tinkatotbe 
b^ma Bi aoon aa ita pom an filled with tbia liqaiiL It b ininluble in alcohol and 
ether, almtat complately iniolabk b bnaalao at 88® F.| k in inlufala at 77®, and ba- 
eomca more and more ao ia paoporllooM the lemporatureii railed Tbe lat^rated ao- 
lutloa at BS® Ibnai il^f into a aami-tranaparant mas whm eookd below SS* i alcohol 
prncipkalea tbe pure gotta flnira ka lolntkw ia beniian. 

At as®, I^u of turpentine diaolrn eery little gotta, whllat U diaiatagretea and 
diaolm it readily when bat. ..... 

Chlarnfocai and Hlpbide of carboo dliaoira tha gntta parcha hi the cold. 

After tb* entrnctkm by meana of athar of the two raaina inUrpoaed ia the tbin 
lanrca of whko gntU poreba. learing tbo laat poation of ether with which they ware 
impragnated to erapontc in tbo equm air. laria laataa, aaahiaad in a ftaak, 
rieocedTafter remainlog there tar two auratba at a temperalurt of from SS® to ^ r < 
an allenuion which appnued to depend uo thair poroiity, the actioa of the air, and 
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p„fc,p. 0.. ctlieT i- tkelr JK-. 

b^ht Into contort with nn cnc^of nnhrfa^ c^r. , j, 

STSlahW portion, obui«d ^7 «, U ' F. 

sjt" 

of encbon for im dnji. __ . ,„u bctIuim bccown cotnplrt* if nwra 

Thi. kind of •pot.unrtFM tr«»fcn«t^ tta wny of •*- 

{Toloniirf t it* rtody »ni iw^ ^«•“* 

Uuii^f thn eaiwM of ccrtwn cb»n*c« rtwrtcd m • » 

n Mieem Md. that thia \t%ft eipoiea w 

pereba. It tiiwf ®®5". ji_i_ ^ —wi tk«t tWr gah# 

!i^»a>7* to tbr irtion of tk« .WI I* t^ nir. •«« diieolonrcd, uw uai uhw 

p!W NHri. Mid. -W. . .lofl. -loiMlcnt of 

SdlTiSASbi dtalli^M eb«»rt«r brtw«a tW. ptuximrt* prinoipU mU 

£ziy.fev3:iJ*.^::ac:ay:u ^s,-^ 

Sf ««; pSUo. nWh r»- I- lb. HKrt Mothcrn BntkU p«-.e-.on of 

W »■“-> with 1 ~r« of rtWr. ^ ... 

p.i!d 3llrn’SJ^nrt b.l.»r li*. lb. pnt^ prrcU ^ “ * 

SIhil. po*drt, forming »h«i Chfol 

w^fiiUy pr«C«d. »i»d thryhnT. b«ai onplojrtl l« thn mnnafortar. of lh« fiMrt 

In'lMlT'Dr 'Vnrednj dretr the nitration of.ipcTlinratnliit* to 
noncr of -bichnot only po«r»e. thi. property 

iLjjLihevb# rrtaittf it vinWr auantplwne wa^inmi which wottW tnaha 

rnX^o^rfi-^rSodl^urtr^Tbl^^ •«. it. 

an the iuMlrtor for ihn^rhNa of the dertrienl inlegrapli, W 

“S i ic ta ntioched by i.iecM, or b^ n fongm. It rrtntn. iu high ^*' ^***° 7^ 

nildSe h.Tn ererr irrann for brlinenig tbrt gait. |wreh . do« Brt 

immjiracJ ^ icA watPT. It h*a, howvTcr, het® foood* that whiMi it haf beta 
Oipoird wfoThitrafcr fainbiM of Indin. It ondergo.* » remnrhnhl. cbnng*» o.jgrn 
i* nbonbed, Uw gotta pracha low* it* cobertooe, and at thn (ama Ume d* power* of 
imnUlioa. , 

The 4 itaiitity of gwUa pereba la^M In IBJ7 win — 

Crtl, 

Holland.♦.!»«• 

Pbillipio. laianda ... SM* 

Briiiin Eaat tndiaa . - • It^UST* 

Other paru.MS- • ’ T-J P. 

OTPSrSt Tbia natural prodoetioo, which in it* mrirtleaU known a* io^lae/ 

Imt, ahitatltr, mltniit, mtim t/mr, gyp*, and phtlir </ Ptuit, ha* a oompoutioa of, 
^pbaric acid, M'SI t Hae, U'S 61 wattr, tObS. 

h>fMkfdnUfwm ihrby la a taioera] lik. gypann. hot, M itanaino Indteale^eoii- 
uisiog mo wilcr; tti compOAitioa being, U»c, inlphiiric •ckd, 5$’® i liw li 

alKi called atariarrla and mpe^tiomt. It abaorb* moiatum and cbangM to f^ptaiiu 
When gypaani hi earefoUj fmrnt it loaci it* water at coapoaitian, and form* the well- 
known platter of ibrta. . . , . 

The tranaparrot rarietiat of gypaain are called nlnutt t "■ maaiia# vaneura 
axe aia&aar<r, and it* fibroaa klndi aotia tnar. There i* anrther rarirty in amall 
acalea of a pearly loatre, known at tekatmkuk. Fee Ai,Aaa*TBa. 

p r 4 
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nACKl.E- A fljti coah. 8 h Fl^z. 

H ADK. A hiimt'i twin, atnl i« Dfrb^tlitn and of ihr nanbvni eontlia. 

Ittf tbr ladiaalioa or dwiatiaa ftna tW Taftiol of tmj ouaMBl ««ia or M& 
BUmft Hipiify that Maw i«ru of the rata lacUac, whil* otban an atrlicaL 

II.TIMATIXONR. A Uial of fUa owd hjr t^ anriraia for tuahing onaaiaiilal 
acaala. aaoaaica, Ac. It ia dcacribed bf Pliar, aad haa baea band p tttt y abaailaatJy 
ia the caearathMa «f PoatpeU. Thk flaaa w of a baa aitf al nd ooiottr. It ronlaiaa 
BO tia or aay otbar cokmnag aialtar aatvtK eeppar. AU Btlaai|ita of Iba aaidrrBa a> 
haitate the aotkqaa Ai i aaihaaaa ban bitbc^ faiM | tba aaarrat a|ipniach ia aappotad 
la be tba Italiaa porporiao, wbieb, bovarar. dUbn fhaa it in laaat RtfiactB. 

n AIR (r.'Acoaa, CVia. Pr. | Hitnr, Gena.) ii of all animal prodneta tba ooa laaat 
liable to tpaotuanna change. It eon bediaa^red in water only at a m ni aaraiarr aoa>a> 
wbat abora 19)1^ P., in a Papin'i’digntirr, bat it appran Is be narlialla dctwapoanl by 
ibia beat, aiaoa aonte aalphoreited bydrogro U durogagad. By dry diatillatino. bair 
girva off aul.iharattad gaara, while the midaiun eiwtaiM anlpbalr of Unta, oommoa 
aah. rnaeb aUiea, whb aome oaida of Iran and awngaorna- It la a ramarkalda 
foot that fitir hair afldrda ■nagnraia, iaaiead of tbeae lauer two oaidca llortfbair 
yirlda abont IS per eenL of ptaphata of lima 

We ^re ao rceent naalyait of hair. VaiU|Beiin band nine diflerant anbalaima in 
blark Un in red hair, a rad oil inatnd of a g r w niah-blacb ooe. 

Ilaira are taholar. their earllini briag Ailed with a flat oil. baring tba aame cohior 
with Ibeniaelrea. Hair pinniped in obiorine gaa. la imawdialely deeaaapoacd ami mo* 
rvned inia a riaeU naaa | bat when Inunetiad in weak aipaeaaaablarine.R ondergiww 
n'l ebangr, eaeepi a Uule btoarbmg. 

liriag hain are rendered btoek by applying to them for a abort liaia a paate made 
by mixing Ittbarge. alabod lime, and hicarbonase of potaob, in rariowa | w np or t lo>a. 
aecording to tba abide at cotonr dotted. Tbc ordiaary mode of dyeing hanun hair, 
ii 8n« In aalarate the bair with the aolpbide of pottwinm in aolatiaa i then, when Ihia 
hae tern welt abenrbrd and la partially dry. a aolatioo of nitralc of allrrr Is lo be ap¬ 
plied. Uy raryiag the proponiiiof of tnlphide, aad tba atrrngth of the tilrer 
Btr'etion, almaal any tana of eohior, fram a brown to a blaeb, can ba prodnred. 

The i^ta of ritrer, mereniy, lead, biamotli, aa well aa their oaidea. btaebra hair, 
or nukt it of a dark eiolrt, by tbe Aomatran, moat probably, of mctalltc aalpbnrvu 
(•sfoAe/ca). 

llair ai an {ib)aet of manolkctarra la of two kiada. the rer^ and the alrmSpIf. Tbe 
former, whieh ia ahorl. R apan into a cord, and boiled hi thlB atal*. to gire U the 
lortutraa ipriogy form. The haira of nhUia and baiea are pteparad for tbe lial- 
maker by a pr oeea a called aAmtape, to aa lo lender them fit for felting. Tlir ebiaa 
with the hair itill apon ibem ara laid apnn a table, and with a bnub, made from Um 
briatle at tbe wild boar, a anlation of nitnie of nmory ia applied many tinwa in 
aneecaaian, till e rery part of Uie for be e<inally tonehed, and till ahnal Iwo-tblrda of 
tbe lenmh of tba haira be moiitrned. Tbe abine ara then placed togalber lo ram- 
ptele tne unprrgnBtioB, xml put into a atiiTa.Tnatn. In drying there la a retrnation of 
iW bain, ami the rrttnirad earhog la pradoned. The long atraigbt bair ia women halo 
clnb for alerea, and alto for ornamental perpnaaa. aa ia damaak-bair ekiib «f chair 
bottoma For tbU pupow the bair may be dyed in tbe following way:— 

Forty pouadi of tad nairt abont 911 hiebea long, are alceped la lime water daring 
Iwrlra honrt. Tbrn n bntb ia made with a dreoation of to poanda of Ingwood, bepi 
bniliog for three boon, after wbieb tiaw the Are ia wltbdrawn frmn the bwlWr, aad 
ten oaiteea of eopperaa are introduced, atirrad about, and the hair » iaunrraed, bar¬ 
ing been wnabed fonm tbe lime in rirrr water. Tbe hair alural4 tmnnlo in thie eool- 
ing bath Air 94 boon, when tbe opernlioo will be finlahad. llair naed for wearing 
la obtain^ principally fona South Anwricn and frem UaaaU. All tbe nbicb and 
gray hair ai dyrd Ibr tbe manufoetare of bUcb balr.clatb Air eoeering Atralture. 
While only can badyed waa to prodnoe what are callad bacyeobnrrx, and grant car* 
b re<)nirad In tba proceed nhieh boweeer, when wall aunagrd, prodocca good iwr* 
manant coloaitx 

Tbe oaf^iiy of hair-cloth, aa wril aa the brillianey aad permaneticy of tbe eoloan, 
deprod la a great dMree on the nature of tba warp, which may be ritfaer of cotton, 
Horn, or wontsd. Coioared balr-clotb, which la nude al Worceaur, Hhafilald, i»d 
Paria, baa been mnrh ued tor Auiii^ ap the prhunpal cataioa at steam rasaela, for 
eoveriag anfoa and chain, aad Air rmtway carriagn 
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tbr iluip* of #»t pioevn i the j«»«. < ^ 
being ftarniihrf with uetb intUn. A temw. 

Is bind* th* jnwi lognUwr, *nd hmdrr* ™ 
mItm frem piinc inwnrdt Upon th« 
otoat-Umm of tbn loom, In notion •* 

■ boh i* 8«rd which eitrirt • not r it tu 
end, into which a •crewed iron rod a enter*, 
cm on# of who** end* i* the handl* a. 
oOwr cxtremitjr of tb* icrew a ia adapted 

by a wuher and pin to the bneh of the . . _ i 

^ncet* at the point >, to that by laming the haadla to Iba right or the l eft, w e draw 
uwatda or pnih backward* the piaecn and the wnff at piratnm The wm of ite 
web i* Bade of bUch linen yam. The weft ie of hair, end U ■ t^>wn wi* a Im 
bookrd abattle, or a long rod, haring a eateh •»>«* •* h* e^ The ^|» 

•buttle h abont 3 tret i ha hrrtdlb half an Inch, w* it* ihicknea* one liith. It a 
nmde of bux-wood. The teed if of polbhcd eioelf the thread warp* are cn^neiM 
Ihrowah it in the a«al way. The workman pa**c* thi* ehiinle betwem the Imr* of 
the warp with one band, when the (bed Of ebnltle way if epMwd by the tiaddle* i a 
ehiid plwed on one aUa of the loom prreenta a hair to ^ wenter near the Mragr, 
who ou^w* it with the kook of hi* fhttUle. and bp drawing it oat pae*** h through 
the warp. Tb* hair* are pUeed in a battle on the ael* where tb* child ftaad*. m a 
ehcai mird with water to keep Oient moiat, far otherwla* they wnoM nte hstr* tW 
tapplenea* rruaWt* to form a web. Eaeh time that a fcair i* tkrown acrona,^* 
batten ii drietn borne twice. The warp b dreaaad with paftc In the nanal army. Tho 
Vpie -eLitb, after it ia woven, i* hot calendered to give h Inatrc. In the (Irewl Eim- 
hition of 1S51. 4. Bardidfaky (Riueia) eibibited a eolleoikm of bowla, dUhea, plated 
lit., flawed of the hair of the rabbit, hare, and other animal*, whleh were lirlted aM 
afterwardi Taruhbed. They had the appearance of |>*pier ainchd, and were very lighL 


In HIT we imforkJ — 

Of row, ox, boll, or alh hair 
Gnat'* hair . . - 
liorto hair - - • 


Cet- Omifaifd real talua, 

5J>I» - • - d»:.4!»5 

a,t&b,aio - - - 390 , 81 * 
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tad of manuiheturr* of bair or goat'* wool, not made tp, and wholly or in part made 
Bp, 333,3001., ta fotered at conpotiol real aaloe. 

HAIR BKL!SlIE8,or PKNCUAforartiata. 

Th» imir krmJut are maanlbetBrvd with eoarae hair, at that of the awi^. the wild 
boar, the dlJg^ Ac. ami lhe*e an tunaily mtaebed, by Inodiag with ooid or by aecttrmg 

them with a piec* of tht plate, to a wo«l*B handle. 

The heir eeacile arc compoerd of very floe haira, aa thoae of the mUe, the miatvcr, 
the nurieit, the bedgrr, and tb* polecat. Tbeee are natmlly moanted in a qnill, but 
■ometime* they are aecnnrd a* in the former ces* with tinned irom 

Tb« BMMi owTiiiil {fnAlity of s good pfocU is to fomi s doe pocat* so tluit sli tbs 
hain wkboot eaceptiuo may be ani^ when they are moialened hy laying ibetn upon 
the longue, or drawing tlwin ihmugb the tip*. When hair* preaeut the fitrm of aa 
climgal^ oooe Ur a peocD. their point only can be need. The wboie dilicnily conataae, 
after Uiehairi are cleaaaed. In arranging them logeaber to that all tbeir paint* may li/hi 
tbe Mine horumuial plane. We muat waah tb* tail* of the anlm n U wbuae hair* are to be 
B**d. by Kouring thm far f folntion of alnm till they be quite free from gre***. mad 
then *iiiepinf them tw 34 hour* ia lake-warm water. W* next nqnecM out the water 
by prvMing them urangly from tb* roM to the tip, in order to lay the halt* a* amuath 
a* pomibi*.' 'Tliey are to be rombed in the longitndinnl direotion, with a vary dne- 
toothed eomh, and Anally wrapped up la fine linea. and dried. When perfectly dry. 
Ill* hair* are eeired with pincera, cut acrom cloee to tbe * k In , a n d arranged lateparaM 
hrapa, aenmling tn their mpective length* 

l^b of Iheee little benpe a placed aeparately, one after tbe other, in ftnall tin pana 
with flat bottaan, with the tip* of the hair apward*. On atriking the bottom of the pan 
alighily npoo a table, th* bain get arranged pa re l i el to eaeh other, and tbeir delieata 
poiau'riae more or Irm aecotding to tbeir Irambt. The longer one* an to be picked 
out and made lata ao ataay arporate paraeU, wherry each parcel may ba aompoeeded 
equally tong haira. The perfection of the pencil dependa op« thia equably ( the 
luring piuat being prodared limply by the Mtennatiaa of tb* tipa, 

A pinch of one of the** pared* i* then lakro. of a thicknea* c ut T eap oodlag to Iha 
wtanded (iie of the pencil) it U aat ia a litll* tin pan, with IM tip* undemmO, and 
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b khakra ky atriUaf pu m ilw taUc bdfarc. The raal cad nf Um Mr* bebf 
llad b]r the •abcnun'i or •Mana'i kaot, wnh ■ flu* thnad. it ■ ukra oat of th» im, 
and Uin hooftd «itb ■ Ct oaptr Ikrtad or iIm kaoU kri i y dnnra very lifrkt kjr 

tocana at two linb atfekv Tbe dlttaaco fVaa ck* tipa at wkkM Ikaai li^arra arc 
placed, ia at ooam nlaUea to tko aator* at tk# hair, aod the d win d bo^tk ad ika 
pencil- The haar of the pencil miitt be tfiauned Hat with a pair of atlaaiwi. 

NotUag now rraiaini to be dooa bat to aianat ika peneib ia anlU or lia-piale tabea, 
aa aboTO deaertbed. The qailb arr tboaa at awaaa, |tete. dacka. tapwiagi, al p itai^ 
or terka, aecotdinc to the aiae of the prneaL Tbejr are atoepod duna(t 34 BMn la 
water, to twell and aoftea tbea^ and to prevent ibe ekaaoe at their aptiuia^ when the 
hair bmah b nriMd into thro. The hraih at hair b iatrodocod ita tipa iaia tba 
large and of the eat qniU, haeinf prevkaaij drawn then to a point with tba Una. when 
it b pnabed Ibrvanb with a wire at the mma diaaaatcr, tiU b eea i aa oat at Iha ether 
and narrower end of the qoUL 

Tha aoialler tin penetla, the ftner naxht the katri to bo. Ia thb mpect, the naan* 
(keturc rrqiiltea mach dabcace of taet and experbaca. 

ilALltlTM. lit ana aar JuU. A genaafdT nuUatcaaa aahnab bebafiap to tba 
claaa Uaaleropoda. Thate abelUf ponding a >ae nnen. art axienaleetp atad ia tba 
amaatentaiiaiB of papier nuebe arbebt, and notbrr-of-pearl orn t roeatn 

tlALOOERE, M a torn cnplojted bjr DeraeUna todeugante thoaa ubatanaea wbieb 
farm coapooada of a aaline aalnre tbetr oaiiNi with netab 1 aaeb are rhiorino, 
iodine. broBune, flaoriae, and rjraaogen 1 the nUa tkai formed being calbd ket w'd 
•afta, Onn their reavmbixnee to conaMia tail (NaCI), (dki, tea aalt, a^ tOat, kimk 
Htnee the ditooeerj of tba conpoond haloame. Cpaaogen, aoaaa ebruiatt baeo 
been led to eiew all aalti a* aader the tjrpr at haloid aalta t ateamiag la tba dUTerrat 
acid* certain conpoond habfrna, aa in wpbarie acid the balogvoe (80*) t la nhtb 
acid tba balOftene (VO*) Ac. 1 wkbk In conbiaatiati whh btdmgea torn the aridei 
tba different taha being formri bp the dbplaeenant of tba apdrogra bp tba metal, 
aa fcdlowti tnlphnrie acid (U80'X aalphau of puiaib (K90*A ni^ add (UNO*), 
nitrate <d lodn (!!aN(J% Ac.—II. K. B. 

UAMMPIKE. A atrong wooden bar, need aa a beer to more the wlwdlan and 
eapttaa in bearing the anebor, or raiaing nnp bearr wvigfati aboard tbip. Tha 
bj^b b Tonad, laaotb. and eonewbat taper. Tbe other eiri la M|tiared to it Ibo 
hnba in tbe bead of the ea|atan or tbe hami of tbe windban 

HARDENIKO. Tba nrueeaaea bp whkh netab are rendeied harder than ibep 
ore when Ihcp ftnt bare the haada of the worknaa. 

Some awtab arc hardened bp hamnaring or ratling 1 bat care b leipiired not to 
earrp thu loo fiir, ai briubnen nur be iadnerd Aoddan eooltag ia bad rccuarte to 
with annu tnetalti Ihm hammered iron spnean after aaacaliog to be r<{oallp aaO. 
wbetbor enddenlp or ilowlp eoobdt aoncaf tbe inpttre kiadaof nullenfab iraa hardeo 
imawnioo. Steel, bowrrer, ree ei rai bp laddea cooling that extreme degree of 
hantoeH combined with lenacilp, which plaere it ao lacalcnlablp bepood map other 
m a t e r ia l Ifar the nutaalkctBra of cattiag tooli. 

In bardeniag and Icmperiag eleel there are three ibingi to be eonaidered, oanKip, 
tbe mcBoa of beating tbe oljecie to rtdam, the raaaaa of oanlin|t the aaaw. aad 
tocaae af aMipiag am beat far tnm/arimf, or “ biting them down.* It w not ptmiMe 
io tbia work to enter into the auuiipnblorp delaib of bardeniag iliial for nriotia pitr- 
poaca I Ibe moet mlaablc infarauliaa on tbb eakiect b giren ia Holtcajiflel'a wnrk oo 
Tmtutt) aad Mttkaaind itampmtmtam. 

Steel praa are hardened bp being benlad in large qaantUbf la Iron irapt wiikia a 
fttmaec, aad then piaaged ia an oilp mixtarai gcoenllp, tbep are likvwbe lempriwd 
in oil ora compoiiuim, iIm boiliog point of wbieb b ibe Hnn aa the temperatarr Mlted 
to * Irltiag tbem down.* 

Sawe epriagB are hardeacd la rarioni compcailiaoi of oil, tart. wax. and other 
ingnfdienta, * which however loot their banleniog peopen p after a few weelu' roiutaat 
aat.** Slerl plalei are hardened occaiionaUp bp ilbwing water to fall on them when 
hot. See Tnaxena ExaBATtna. ^ 

Caaa bardeoing b ibe prni'eM bp wbieb wrought iron b ffnt cenrerted rxteriotlp 
into beel. aad b aabaeqaentlp banbned to that panienlar depth. bBriag the cewtral 
parti ia their ordinal oonditiaa at Kift and dbrou imn. Tbe princienragrnto aerd 
for earn bardeniag are aafanal mattan, at the baofa, borai. bonce, and tkini ^ tninaln 
The pmntata ef poiath. which b a oonponnd of carbon end ailmgen.babocmplnTod 
ftir caae hrrdening. la principb b b the noM ae tba aaimal inhttiineni Tha iron 
b heated he tba open Are to a dall red, aod the pmetialc b rilhar eprinklHl apoa k or 
robbed on in tbe lamp 1 k b retamed to the ftn for a faw mioolea, sod immened In 
water. In the mlntne ^ Imrdner’e ** Cpdupwdia,* am Inm mad Stml, edited bp Bobert 
Uimi, the tnhjecti of bardening and lentpeiiag are treated ia a practical manner. 
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a, Colette I inuw|i««o‘ ntmj. 

4 . ftaartfoTf cryteBUia* »»n»«y. 

7. QmrUt tnatfvmt. 

a, ri>»>oe I diUtv 

>. SknJun I cl»»*«U« »»«eti«. 

l(k JimwiomtL „ |. ■•fly Bditiaite hR dietitteaty* 

Tb« following teU*. oominlo* by W- U" BfaKtil 
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MmUmm. 

fovdMis * 

f>tju»oii4 frotn Onnis 
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rink diamond - 


It 

lUuiab diamood 


If 

VeUowUh dUtmood 


If 

Cubic diamond • 


If 

Itoby - •- • 
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If 

Ttoep Mm aapphire 


If 

Ditto, paltr 
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IS 

Whlttob topaa • 
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Bohemian topaa 
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IS 
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11 
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pBrdociTX * * 
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CornclUa 
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Rnldteb yellow 
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HARDWARE. Coder ikU tern U «wprrl«»Arf «b« artidc. nunii&ctored of 
oftbrbi-rrnwwl* 8.* th«e rtep*eHT«ly. 

II ARE WOOD. 0M StcamoRC. . . , , 

IIART^IIORN. 81’IRIT OK, to tbe old BAino fcr th* oolntiao of aioijiooio la 

m»irr tha Ihioor mniimbi of the I,ondan Hmnnacopoeu. . . , , . • 

HAKtIOOL A lera gi*eii to n kind of •udjrtaae prodoeed U qnitnrt of 
Krmtob Rngtoooe h> Kent. When of good qodit» U to employed in bniUuig »be 1^ 
rior widto ofehwchn. The tollowing to to tnilytes of Uamoek by Dr. Plomby, of 
ttabbtime i— 

Carbootte of lime .....--aa 

Alumina .••••••*** 

Oxide of iron - *•*****.? 

aaica- 

Small ouaolltiee of phoiphM of lime, loda, magneeu- 
• chlorine and ealphnrie acid ... - - _« 

100 

n.\T MANXT'ACTl’RE. (AW A ChojteAer, fr.l /feOam^lei^ Germ.) 
lUt is ibe tuune of m wmtiog for tho head worn by both seEta^ bot prmapoUy yj men. 

At the an of mshiiig katt^ not tofolre Uw d«Knrtfoii of wy ctt^os iMchms^a 
or any iateretemg pt«c««u w. temU not i^ tery 

■nlilcet. It will be BiaeioBt to con-rey to the reader a general idea of tha melboda 

cmploTod to ibi* mannfaetnre. .... m _i . 

The maieriato need la roaking etnlf bate ar» the fbn of harca and rabbjlaneed wm 
the bmg hair, together wbh wool and bcaTrr. The hearer M r«emd nc the nnrr 

























4H 


HAT MAJCCFACTLTRK. 


bMlv Tba far b flrd taM noa • bnnlb mala of wned ar wbc, vhli lonijitnillaal 
npnilas*; ixl the 0 |Hmtnr, b; naim of an inMrnamt ralM iba tarw, (viiicb ia a 
pim of ctaKic Bib. tia or mm firct toog. with a ca*g« Mivlcbeil beiwvm iti two 
•xtranltbrn. and made In Tibrata by a bnwatiek.) aaaan dm Tibraun* atriag m unka 
and pba apon tbe fur. an aa to acattor the fibraa ia aU dinctiani. wbUc tba doai and 
flltb deacmd Ibmocb tbe rrida of the bnrdlr. 

Aftar tbe ftir b tliat dmen by the bow fhaa one ead of tbr bnnUe to the other. It 
fbrmi a mas caUed a hat, whkb b oaly half tba qaaatity niOciem far a hat. Tba 
bat at'rmpaJt thaa formed b raidercd compact by prraainit it dowa with the hmrinimf 
Mkim (a piece of half taanni leMhcrXiod the nnkta of tba flbrea b larrcaaed by etntr* 
lag theta with a riotb, whOa the woriiman p rrrnea theta together npcatcdly with hb 
handi. The cloth bebg tahra off. a plaee of paper, with ila ettmera doohled in. to aa 
to give it a irUagulsr oatliae. b laid abore tto bat. The oppoaite edgra of the bat 
are then folded orer the paper, and being broaght togrtber and peeeaed agaia with tba 
baada, they form a roaieal cap. Thia cap b neat laid apoo another bai, ready bar- 
deaed. lo that tbe Joined rdgea of tba Srat bol rrel apiia the new one. Thb new bat 
b tatled orer tba other, and hi edge* joined by permare aa beAm-t an ibu tbr )<Ha. 
lag of the Am oooiea) cap b DjIjHMltr to that of tba lecoad. Thb rotapnaad hat b 
aow wrought with the handa for a eonaldarable time opoii the hurdle brtwem foUa of 
linen cloth, being oceanionilly aprtnbbd with clear water, till the hat b hwatti, or 
rendered ttderably firm. 

Tba ca|»« now taken to a wooden racaltrcr, liha a eery dal mlll'bnnprr, ronaittlnc 
of right wooden pUiaa, aloplng gently to the centre, which rontaim a ketib filled with 

water aeidnlatad with anl^iarb acid. Iha 
technical naoM of thb reaiel b tba taUirp. It 
eomiels of a hcltb x, fif. >01) and ot the 
plankt^ a, c, which an eJ^og tdaan, niaallT 
eight in namhar, one brine nlUatrd lo eaen 
wurkiaan. The half of each plank neat tho 
hettla b made of lead, (he npper half at nut* 
hagany. In thb Ibinnr the hat b accnabmaliy 
dipped, and wronght by the bandi. or Mma- 
timet with a mller, upon the tlnping pUnha. 
It b thaa fulbd or tbiekeaed during four or 
fire konn t tba kaola or bard mbetanm are 
picked out by the wnrinma, and frrth Ceb b 
added by mmat of a wri brnah to tboae paria 
that rrqnira it. Tbe bmtm b appUed at tba 
end of ibb operation. Ia the maotdhctara of 
beaver ham, the mondi of beer an addad to 
tho liipior Id tbe arttir. 

5/ii;ipiay, or thickening tbe thin ipolt, aeen by luuking tbrnngit tbe body, b p«'> 
Ibtioed by daablog oo addithmal atnlT wiib aaccomire ipplienlinne of tbe hot ariiiniona 
luiuorfoam a briub dippad into lha kettle, itolil the b^y bo luflloirnlly thrunfc and 
made imifonn. After drying, it b atilfoo^ with Tarniih rompoaition rubbed la with 
a bnuhi lha iaeida larface being mon eopiotttly imbued with It than the oaterj whUa 
tha lirim b primliariv eharanl with lha atimining. 

When once more dried, me body b ready to be cormJ, which b done at the Ar/irry. 
The Hnt cover of benrer or oapnlog, whmh baa been nrevi owa ly hgwtd, b ainw«d 
eqaabty over the body, and patted on with a bruah moatenrd with tbe hut liquor, 
onlil it gate Incorporated i (ho cot etide toward* the toot, being tbe poiaU which epoo- 
taneotuly iatradc. The body b nav pal lain a eoant hair cloth, then dippe<l and 
rolled ia the hot liquor, until the root endi of tha beavar an thoroughiy wn^nt ia. 
Thii b trchalcnlly called rolling off, or mpkimtp A atrip for ilw brim, rooad tbe 
edge of the iotide, b treated in the aaK- wayi whereby eertylbing b ready for tb« 
Mcnod oorer (of teavrrX wbbh b ineorpnatml in like mannrri ilia roiling, Ac. being 
oo nt in n ed. till a uniform, cluao, and wcU-folted hood b fenord. 

Tbe hat b now readjr to raceire im proper ahape. Fur thb pnrpoM the workman 
Inrni up the adgi or bnm to the drpthof ahnat tf Inrk, and than mama the point of 
the cooe hack again through the atb of the cap, to aa to produce atuaber inoer foU 
of the lame depth. A thlH fold b inland by retnmliig the point of the cnoe, and 
to on till tbe point reaenihlea a fiat rirealar piece baviog a namlwrof coBeealnofotili, 
In thb Mato it b bid apon the plank, and wetted with the llqiinr. Tho woekman pnD* 
onl the point wkb bb tagen, and pn-iari it down with hb hamU turning It at lha 
arma time ^nd aa ita eontn apon the plank, till a flat portion, equal lo Ike crown 
of the hat, it rubied out Thb flat crown b now pbretl upon a block, and, by prret- 
ing a ttriag called a rmmmamltr, down tbe tidei of the kli<«W, be Ibraea tbe parti idja* 
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cent to III* crown, to 

p„,kcml .po«»U«* ro«rf ■**»*> “<« ^7 

-st.'tSTAT"’ 


mn,lW « U- i«.i<»*of Uir etoini,j«r ^ U wmHimr* 

Tmogl.. .od ^ 0- li* ‘^x 

% litU* thlaoer Ik" **“* by caller*, i* i«w w‘“ • 

emw^ and Ibe to «*«». «» ‘k' •'«*“■»« bMin. »nd 1» 

TItr h«l fa then iK^ennl by c*l«>.W W Ufalyrnl roowl «» tb* brim 

linubcd and Ironnl till it rccritci the l*rot^ .jT^ 

STi^hnifc fix«l at tb. oj a fa.“ an cd,in* of b«»«r 

l^wcrer, ia not cm "“rely lbiw«li;^‘ tfad up in a gaua* paper, which 

row ml lb* eatemal run of the haL „«wTmtloM of UninK and Modlug- 

fa orally iroowl down, fa tl.« n^y <hr the ^ . ^ 

“ Th. U to prod-m; maurial 

ptwparalinfi, Armp* ^ *<•«. «“eb effect«l by a aort of wmnowi^ 

p«- 

coaraeT. _ „ fiit»p«nibaw’a machine, generally employed for 

JSlTi''^l5‘^'Trf41^*urh or .undani upon -b^thm of thm. 

*40 f / \ indi 



, . . . <. Tb. laiba A ia intuoded to b* eropbiyed when the 

taihiw are mimnl^ ■*,*«.^.*;,t the flat lop, and tho upper iide 

e„«n the ^ fa t» ^ .Tia irm-d rSoliua bring gieen to 

of the brim fa ironed, and latM c, t—-fii«i morarCaa a atcaai-engioa, watcr- 

tbe whole by meaiia of a band pami^ T > imaaea orer 

wheel. »c.) to th. drum on the “““^ rtSTLh. a of chneW 

tl» ngger*. which mdi^ tJmajfa^ the Thi. 

fa «n?:.d. and ^ ’I- ^nn^ta S U Vmade, of 
Week fa repriwenicd in in order lort^iw ™ ^ 

trvrnd pfavea held ftat by the centre *”|**'P. . .kBck. at wc rat* of about twenty 

„d mb. pound the mrfam f '* ^ ^ ib«Tbuch d. wid nud* to 

2 ',£ 

V .lip* Krtra^tbc bH».ib. btakt b ram-rf f™ 
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tlM blW. n4 ttkcBCNrt of tks Ut, *Wa Om WMk >■ wtmiMd aina tk* rback 

A ui4 —«*» la tarn main iba band ml tb* •orkam, M Vrfcfc. 

Tlw hat is sew to b* rctoimd to tb* lalb* e, «h«R it it iatrodacad hi aa iamtad 
■toiuaa, htovacn iba ana* 0 f aamniiii lb* riai A A, lb* top aaribr* oT wkkb I* 
ahowa al M. »4l. Tb* apiadl* < lb* Itoh* lam* b* itadar Maaa to lb* !•«. bat 
■Invar i calT tea toraa par auaato »itt b* anAriaai. Tb* vorbaua aav (nonth* lb* 
andar ad* ot lb* briat. by dmwmR lb* iroa acraa* k. that la fraa tb* mir* aataraada 
Tb* bat il lh*a earalbUy aaaauard. **4 aU tb* ban aad roan* ham ptebad evl. after 
which lb* laKKakiag pro ». «ia ia ptHbnaad aa brfora. aad Iba dnaaiaf of lb* hat b 
aaaipl*M. Thb daaaripibai tt iba naaaibrtnr* od Iba baaaar bat baa baaa ntaiacd. 
thnoph b ia B*v bat liltia pnciiaad. lb* adb hat baaiag labaa ha plaea. 

BUk hala, fiir aavaral y*an alter ibry war* aMaaiacland, v*r* UaU* to two •bjae 
llna* I ftnl, tb* body or aball orwr wbi^ lb* aUk aorrhof ia laid, waa, Itena ila bard* 
aato, apt to hart lb* head | a arnnil . ibaadm al lb* crowa baiag aiaeb atpoaad to blowat 
ibe allk nap anaa gal abrtolrd. aa aa to lay bar* lb* Matiai laa a da tio a, which la ant 
eapabt* at takias *a da* a bfaub dbr aa lb* alibi vbca** Iba hat aaawtoad a ahaliby 
appranuMc. Aliaara. Maybew aad White, o# Loadoa. prnpiaad to nwedy ikrto 
drtrcia. by tnjbiny ik* hto bodf af ataff ar wool, and r«u«*ia( lb* itiftB*** ad lb* 
hracr pan raaad lb* hrha. by attacblaf a ocatiag af btorer apea lb* aod»r aid* af 
the hnai. an a* to iwadar tb* M pbabl*. Buaad lhaedg* of lb* tipar *p»wa. a qaato 
lily of what i* aallad auip waa ia to b* altacbcd by lb* ordiaary aprraliaa of 
bawiaf. vhbdl vUI r«iid*r tba ado* aaft and aiaatic. Tb* hat ia to b« alterwaid* 
dr*d of a pond biaeb coioar. bath oateid* aad iaaid*| aad b*in( tb«a prapariy 
■dSraad aad bb^ad. hi ready tat tb* earrritw of ailk. 

Tb* pluah raiployrii for eorrriop aUk h*ta,i*ar*ia*dBaporpil*wo**ooaoally apiia 
a eottoa feoadauaai and the eocian, baiap incapabl* of i***i*inf lb* aaaw brilliaol 
Mark dy* aa lb* ailk. raadcra tb* bat apt to tarn brown vbcarnw lb* cUk aap I* 
partially worn a£ To cnantaracl ihia nil. tb* foaodalhan of ib* piuih i* o«w 
frr<{Bmt)y mad* aoUiwIy of allb. To tbca* two ImprorvaufMa. now prnty faaacally 
latrodac^ tb* pr aaan t rxcrlWae* of tb* ailb bal* may b* aacribrd. 

F> 0 . bta ia a aiit* tmw of tb* eardinf rofia*. *nplny«d ia prrporfaqt tb* ailb ftir 


bata. with a burixooial plan or *i*w of lb* tower pan of ihc cardinp raaeblM. abuwiiif 
tbeoprrati]^* partasf ibr wiii^(appar*toa.*acaoiicet*d to lb* cai^a* rofio*. Tb* 
doAur cyllodtf ia eorrrad with tlurta of wir* earda, aoch aa ara oaBally nnpioyad in 
carding cogioaa, and tbca* filbiia are dirided lato iw<\ ibmt, or mar* apacia ratooding 
roood the prripbery af tb* cylinder, tb* object of which diTiaton i* to arparntc tb* 
alirrrinto iwa,tbie*, or mure hccadiba, which art to be euaductod to and wooad apeat 
dictinct blucki, ibr making ao many arparale hate or cape. 
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«. .u ur««i 1^ p«iw^«4 k«-u, »a 
pmr. ■> IB 1^ ori^ry foodini cfcuU. Md cktwI throofli 

•ctoBlKl by • rnrriaiM ^ ^ «.Hb«.t/tbe bUckia t 

Ukea m •bo^T^pr.^Bt ooufluioB, arc “""Jld iixia 

XlvM bk> cfc« i oc wojcli two <»y u. ^/mmI ii»ii»Utomolir«bir »e*M 

of B b—d » P. tba btocka. ubil* bboiImt p«U*T 

"»rr!ri^.r,TT7S^ 3r.itjr'btsstj s’ 

Thi. ^^ «T»hi«h l*Ter i. ottBchcd 

drawat^ ahja taroa th. abaft and oaUcaa acre* «. aad ihia 

■•caaa of a haad bob !”*** ?» ^ ..i. gf ||k (dn caaara tba caoi 

• ««*“ roller on lb. rid. of 

sa rosr-'Tssxii^ -ru,. »i-) -- 

bhxka b.iB« cookaDy fonoed. or of other “”g»^ 

O^ in Wiiri th. riirm iliw. Thia k rilectrd by 

rsi-.Thkh^^ Tid^jS th. ™ ty Ih. r.i*UB« of two reUrn a. u- 

I.TR “t*^^ ^ dram a wlU at thT^ Ttcrlr* ^*cw 

„d th. larpre P« « ^0» Trreia. «id of ih. Wrrr I, 

SfSSSiM.- ■■^■««a;»“ *“ •'“»"-*• 

gn^Xrd «« Id lb. I«»*rr part eaoi* lb. bloeka c. torerolro 

^,-«dly.th.q^b«»™rt th^ tTmorol npon b« rolln. to 

JT^ ^ ^ n !■ nf tkai VJnrkA. At wbWb t jPM* th* Ottlckct fOlAlioil of ibd bloCk* ■ 

meua of tba Wrw and oiriapc iiulad Ibareto. _ - - ___ upoa 

"To-riy^rentai- 

SiS'C S ES7 tTSTf?*" -I— ^ 
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e»«4«.tWUipirf«W«fc«»fo»c»«lwUhiro«DU»-**fc l/pn«Ui^Iiklrt, 
mn hrtU*a Vt fcnuPt Iwte*. or by rteun. iW bodi«» wrmp^ i« iho on 
»>ii» * e r, ■»» pUcrA ua pwtd opoo by thr flop* crcotmJ^ A didiM ^{x* 
nid* red*, to «bicb lUpia trarorria* tootion U girrn, bytoMooodcha^ itftoeb«» to 

Edt«n«uiii«bw»«. ‘Olu. b« ta tooTod by • rootfy emik/. whieh h-Ito looto* 

by poUeyt from wy ■etoaJm* power. Wben any ooe of tbo fiipa ta lorwrd wp to 
rwiimc th» »>~<^ froat iMMalb, (bt cbaioa baof hwady. and Iba flap rcnaiaa 

**^rhm«u»arhat bodioi, afterhBT’m*brewhardeanl b ibaaaanneraboredi^Ti^ 
mT br felled la tbe aaoal way by haiiA ce lb«y are felled ui a iUlia« Mill by M 
procree cnpioytd fer auUiaft ebllie. eaoepi that tbe hal bodba are oetaawo^y 
takea^ of the fallm* mill, and paeaed bctwres toUeta, fee tbe porpaaa af ruiUerm* 

tlw* felt morv prrfeeCe. ? # i 

Mr. Carey, of beaford. obtained a patent m October. IMI. fee an iarraiwa of certain 
nmchberr to he caipbyed ta the manoferiuiw of beta, wbieb ia bgenioae and «»•"* 
to br worthy of aotbebtkiaplaee. It eoneida b the adaptation of a eyel^ of r«i^r^ 
farming a machine, by nr -of which tho-operatlan at ^ 

*■** * hearer or other fbr aie} he 

made to attach itael( and w.>rk 
into the bdl or bat body, with* 
oot the n eeeea i ty of the oidl* 
iiAfT soauaI opmtkiiiie 
The arceanpaayiag 
|a|rr repreernt the a i a r bi a e b 
earerai riem. far the porpoea 
of eleowiag tbe aooatructioo of 
all ila porta. Fif. ttt le a 
front elrratioo of IM macb iar t 
/p. t4& b a eida eUratioo of 
the tamei ^ P4d it a bagi- 
tndinal eectioo of the maeh in* I 
and JIf. (47 b a IraBeremc 
atetioa i the aiauiar Icttxra la< 
dirating the ume parte b all 
thr Bgnrct. 

Cp^ a brick or other tail' 
aide baae. a famace or Are, 
place a, b made. bariM a de- 
lecndlaa flue A far tw pur, 
poae of carrying away tbe 
■tnokr. A or thtllow. 
roael re. farmed of bad, b 
placed ortr thr furnace I wUch 
Tteeel b intended to cootabi a 
■uar Ii4|aar. ae a ndarioo of 
ritiioUe acid and water. (>n 
tbe edge of tbb pan b erected 
a woodaa caiiag JdJ. which 
enrlneer threw eidca. barinir 
tbe ftmrtfa open fur ibe pot- 
poat of obtaiaiag arcru to tha 
working apparwtoa withia. A 
terba at whet amy ba termed 
Ualera rollrrr. e e e, b raoun^ 
oo axba laming fat tbe aide 
eaeinge; and aootbor terba of 
aimlltf lantern rtMcIt,///, b 
in tike manner mounted abora. 
Tbeie lantern roUcra art made 
to inrolaa by meana of bceel 
piaione. fixed on the endi of 
tbeir axba. whbb are tamed 
by aimibrbrvcl wbeeb on tha 
lateral ibafti f, and k, drirea by a wiack, i. and grar, aa tbowo In Jipa. (44 and (4fi> 
llaring prepared the bcdica of Ibe hau, and laid apon their eorfacce tbe oeaal (oe^ 
inga of bearer, or ocher far, when to pre par ed they are to ba placed betwran hair 
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cloltM) niul ihafc bur ctoUii fnUrd vitliia > canru or o<ber niiuU* wrmpfirr. ThrM 
or mor« kati hrinK ihn* mcinoM ia cwb «ra[ipor. tbr paeki^ an nrmllf pot 
tujM or forkrtj in so ntUco band of aackclotli, or otbor •uitaUe material; nhieli 
eadlnn hand ri eaUmled urrr Uta ianirm rollen in ilie mnehine. 

In tbr Bm iostanc*, fur Ibo pnrpotr of mcrrij attaching the fan to Iba (rlti (vbirii ii 
ealled alirklog, when netform^ hj tiao<I>. Mr. Carry pirfen to paaa the rtidlcM boad 
did. with tbr corerto hat hndirt, orrr the npper of the Unlmi rolirn, ia 

nfdcrio aVotd the inoaorraieiice of dirtarbing the (ur, which might occnr Bt>m >ab- 
jeetiag them to inuncnian in the aoiiittoo oontainrd in the pan, beibfw the for bad 
^ecnor attachod to the laaliea. 

After thii oprt a t i o o at aUcking baa been rffreted, be diileada the cadlrB bend did, 
orer (he lower HTiee of lantern rolten ( e r, and roond a carrier roller I, aa fhown in 
/tf. MS] and baring withdrawn the bat bcalla for the purpuar of examining tbem, 
aial changing their IbUa, he pecka them agmin in a aimilar way in flaunel, or other 
■aitable clothe, and introdnocr them huo the pocketa or htfiof the mJIcaa hande, oa 
tarlfare. 

On patting the mnchbirry in rntntory motion in ibo wny dctcrihrd. tW h^ win be 
aarried along ihningh the ippualne, and mibjeotcti iff the tcalding Hiniina in the (era. 
an aieu to tim petamm , oad to a tnrtnoaa aetkm betworn the riba ^ the lantern nilim, 
a< ifaey reridre, which will ecnee the eodi of the Ihr to work into the IhUed bndia of 
the bat*, and by that mrane permaaentiy to attach the nap to the body t an operatloa 
which when periunard by hand, la ealM ruliiag oBL 

A ramiab made by diwilriiig ehrliar, mulic, ■ ndarar , and other mlna in alcobol, 
or tbt naphtha of wnod rinegar, ii generalty etnpinyrd ae the Miffroing and walcr- 
prnnf iegrrilieiil of hat bodice. A a^ulion of ceoutcbooc ie oftea appli^ to whele- 
booe and boroe-hair bat bodiro. 

The Billiiwtng rrdpe baa been prcecribed ai a good compewitioa for eUBTenlng beu i 
fonr pertt of ahrtlac, ooe part of mastic, one half of a pert of tarnentiae. dioMdred in 
Bra ^rts of nlenbot. by ogitaikn and auhaetjneal iwpoic. witboot the aid of beat. Thii 
MllTcaiag ramieb thonld be applied quickly to the body or fnaodatiiia with a toft ob¬ 
long bmeb. in a dry and rather warm workebopi the being prrriooaly Bilcd with 
ita inaide tamed ontwarde upon a block. Ilu body moet be unnwdtatcly oflcrwardi 
taken oft, to prrrent adbeeiioi. 

Annibw method of prooerding ia, fint to dMOoIrr tbc giunt by a gi tatio n in twlca 
the dne quantity of epirlta, whether of wood or wine, and then, after rumpirte toln- 
Ibin, draw off ooe b^ the epirii in a atiU, eo aa to brin|^ the atiffemag to a pmprr 
ecaaiRcocy. No iedunrnt inbacqtiently appears on dilnting this e nla t t t m. bowercr 
wnch it may be done. 

Uoth the epirit and alkali itiiliimiiigs far bats made by the following two recipca bare 
been tried by aumo of the lint booses in the tnule, and have been mnch approrsd of:— 

Sfirit AVi/freiag. 

T potmda of orange sbellac. 

S poonde of giun mml s ra ta 

4 mtnore nf gum mastic 

Half a pound of amber rtmn. 

I plat of oolntioa of eopol. 

1 gnUoa of spirit of wine nr wood napbtba. 

The sbellae, sandane, Buotie, reaiii, ore dlaaolrcd in the apirit, and Uw saintini of 
copal ia added laab 

AUah Stifftming. 

7 poanda of comuuw block thcUac. 

I pound of amber resin. 

4 Minoes of gum thna. 

4 ooaoca of gum maatio 

5 oitncea of borax. 

, Half a pint of aointioa of copaL 

The borax ia Bnn disadred hi a little warm water (my I ganaa>i this alkaline 
liquor ia DOW put Into a copper pan (besrird by steam), together with the abdlac, min, 
ihaa. and mastic, and allow^ to boil for ooraa time, mart worm arater being added 
ccossionally until it ia of a proper coaiisimcsu 

Uat-Dfriof .—The ordinary bath for dyohig hau employed by the Loudsm mana- 
forturert oouaiots, f»r IB doara, of— 

144 pounds of logwood I 

If ponnds of green sulphate of imi, or copperas; 

7| pounds of rcTdigrk. 

Vou IL • O O 
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Tbe copiwT ii •■•lly Barf* • ► mi-cjHiiitriaa ihonr. lad tbimU bt »«rn>B»4«t 
vith aa ifWJ jMkvt or me, hilo wluth ilrm« b* ttduiittnt to lu to rmiM tba Wm- 
prntUTv of Um b«lb m I90» P.. bot no bi|^, o«brr»i»« lb« brM la *li« to 

■tfrot lh« fBiffi nini TjuBuh. ralM Out gnn. with •T*lth Ibt body of Uw b»» ba* h»w 
liabtwfL Tb» kiwuod barin# ba«a lotrodBeed and lUgMtod tor earn* liaw. Uc 
coppan* and Tardlgrk an added m aoee»Baln^^uultil^•^ and la the abotc propnrtuMia, 
alonjc with araty aacotaaiTa too or Own daaaaa ol haia. raaBcndad npoo Ow difV^ 
Burbina. Each let of haU. after brm« anuoad to Ow toOl wiOi nora i im i l ainap 
darlti* 40 mtaaM, ia taiea off the peja, and Uidoat upon Om RToaad to ba imire eom- 
plrtety Uaebaaad byOw peroaidiKBtent of Out iroo oiOi Ow anwapbarie naygn. In. 
3 or 4 houra Out dyeing ia ronplatad. W ban fuUy dyed, the hau an wail waibad u> 
nnniag watrr. .... 

Mr. Buffun lUlaa that then are (oor priaclpnl objacu •eetaipUflMd by bu patent 
iaaentloo for dyring hala 

1. in the oparaOun t 

3. Tba prodacUon of a hettaraolnnri 

3. Tba prmosloo of aay of Oie damagai to whkb hau are Uabta ia the dyeinf t 

4 . The areoanpliabment of tbrdyriag pnecia n a mneb aboner lima than by Ow 

ttmtut m ethod*, and conaaqncnUy laaaening Oic lajuriotia effceti of tba dye-bath apon 
Out uarara of tba hat. ... 

J'if. 9tB abooa ons method of moitructuig Ow apparataa. a a it a aeml.eyluidncal 



aoapvd eoppT riaael. with fiat anda, in which the dyeing prooeaa la earriad on. h d b la 
a wbtel with aereral circular rima moonted upon arma, which rerolra upon an ailec. 
in the face of Owie rima a nnmber of pe|(i or bloeki are Ht at nrariy ojual difUoeea 
apart, upon each of which page or btoeha it ia inteoded to place a bat, and aa tba wiusei 
rvrulrea, to pan it into and oat of tba dyeing Il<|nar In the rat or cupper. Tbit wheal 
mar bt kept rrrolTing with a rrry alow motion, either by gear connecOng iti nxle.r, 
with any aMving power, or it may bo tarned round by hanil, at InlerVali of ten 
mlnulci I whereby tba hau bang npon tba pega will ba alternately immeraed (hr the 
•pooa of tea minutea in the dyeing litpior, and tbea for the tamt apacw attpoacd to tba 
atnwupberie air. in ihia way, ibe prnetea of dyeing, it ie auppoted, may ba greatly 
facilitah'd and improeed. aa 1 ^ accaaionat tratuilioo (tom Iha dyn rat iaiu tbe air, 
and from tba air again into tba batb, will enable tba nay gen of the atmoapbrra to 
alrihe tbe dye more {criiwOy and rapaditionaly into the materiali of which tba bat 
ia compiwHC than by a oontiaoed inmrraion In the bath for a much buiger lime- 

A eariation in tbe mode of perfimiing tbia proceta ia inggeeted, and the apparatna 
fy. 94!l ia prnpoied to be empfoyrd. a a ia a wiuare eat or eeuel etmtninlDg liwdye¬ 
ing lM)uor I i t ia a frame or rack baring a uamUir of pega plaeetl in h for han ging 
tba bail upon, which an abont to be dyed, in a mannrr umibir to the ^hael ahora 
deaeribed. *1104 frame or rack ia auipcoded be rorda from a crane, nod inny in tlwt 
way be lowered down with tbo ball into tba rat, or drawn np and expoaed ia the niri 
chnngei wbieb ronf bi' mnda erery 10 or 80 miontca. 

Mr. William llaiMp;'i pnirnt ImproremeoU in bet dyeing, partly tonnded upon an 
iarrolion of Mr. Bow for, eooaiit, llrrt in earning erery tlurnau mma to whic h the 
aatprndeA or bincka are to be attacbed. to alide in and not of graorea, for the r“n‘“ 
of more eaailf remoring Ibe aoid aaapenderi when reqnired. F^. 9S0, repreaetttt the 
improreddyring frame, conaiating of two circniar rima, a a. which are 
Mhcr at top bottom, by three fixed pcrpi'odlenlar bora or the fr aroe -work^a 
Twoatber perpendicularfraaui, er, aimilw to the fonorr, aUda ia groorea, doeo. 
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(l«fd to Ibe npjirr tnd lower riou. Tb«»« groorrt hw inti-IVoctloB tnlleT» ia tbeto 
ftir (he imrpoi* of miking the &«<■<• e r, to iliile in ind onl mot* freely. The 
Mipetulerf or mbmitsirs for 
blocki, hr three meiu, miy be 
man eeuly got it by drawing 
out the frama C c. iboot l^f 
wiy,wbeii the inepcodcn. which 
■re ittacbcd to the framei with 
the him luxm them, may be 
eiiily rrecM. and elibitr re. 
moved or illcred in poeitioo; 

■od eba it ii dooe on one aide, 
t lie el idiD^iyuiie may be bnmgbl 
oat on the other, and the re* 
malnlog quantity of “ ■ u apeodrra'* 
ondcrgD the ■emc opentimt. 

The naieotee mnirha, that H 
la well known to all hat dyrti, 
that aftrr the hata hare hrra in 
the dyeing Uqnor tome time.they 
ooght to be taken ont and ex* 
poMNl to the aetitm of the anno- 
■pherto ah-, when they are again 
immeried hi the rapper, that 
part of the hat whWb waa apper. 
moat ia (he fint immeraioo. Wag 

niaeed dowowarda in the areood. __ , 

Thle la done for the porpoaeof obtaining an nniform and regniar dya. The patentee a 
mode of carrying thia operation into effect, ia ahown in the dgiirc i e a ar* plroli 
for the dyeing-frame to turn npon, whieh ia aupported by the anna f, from a eraiw 
ahotr. Tha whole apparatoa may he raiaed ap or lowered into iba eonper by 
meant of the enno or otW awchaniun. When the dyeing-frame ia rawed out ot 
tha copper, the whole of the caapeodara or hiocha art reeened, ^ turning the 
ratal over apoo the pivota e e, and thua the whola ntriacet of tha hata are eqnaUy 
acted upon by the dyeing material. , . . v 

It nbonld be obaenred, that when the dyeing-frame la raiard dp em of the copper. 
It •faould be tilted on one aide, lo ■■ to make ^1 the bqnor run onl of the halt, u alao 
to canm the riam of tha hata to hang down, and not atiek to the body of ^e « 
Irara a bad place or munren dye apon it. Tha teeand improvemeni de^be^ 
patentee, ia tha cooatnictloti of “ •napendara," to bo anhmitatrd inalead of the ordinary 

Tbeit “ Maproden “ are eompuaed of thin platea of copper, b^ inw iba required 
funn, that la. naniy rroMiliag that of a bat mada m w h a fmo-J aa 

to ba eaiaible of ocm li aetion and espanainn tn tnh different aiied beta, aad aeeplbetn 
dietruded, which may be altered by Iht workman at pleaanre. vna it la 
place tha npua them, or rem i ire them therefrom. The dyeing-frame at fif. fJKi, 
iTdHiwn with otdy two of Iheae “anapendcTi." la order to roofhatan. ttne 

oflhefa ampendeta ia rrpreaanlad dataohed at fig. »S1, whkh eihtblta a ^ f lew t 
and da. 0S8. a front eiaw of the aame. It will be aeon by reftreoce to the Bgare. that 
the anepvndera eonaiit of two diatinct parta, wbkh may ba enlarged or collapavd by a 
eariety of maana. and whkh mcana may be anggmtcd by any competeot mechanic. 
The twii pona of the napradert are propoaed to he connected together by iiw eg, 
and at the jimetian of thine armi a key ia conneetad for turning them rooM when 
required. It will be aoen en refrrmce lo the front rkw. /p. 9i», ll»« 
pendera* or nbetitutea for bkwka are oprn at the top or crown pmt of the halt ihla 
it Ibr the porpoae of allowing the dyeing liquor to portrate. 

From thramlitura of eop^raa and aerdlgria emceed in the hat dyr. a raal qoan- 
lily of aa ochreoua muddy precipitate molH amonnnng to no Iraa tin M per rent, 
of the weight of the eopperav. TTib Iron mnd forme a depetil apon the ha^ whiten 
not oaly cnrrtidea tha fine flUmrala of the henerr, but eanata bath ibnn ^leit 
■taff lo tarn iperdily of a rncty brown. Thera ia no pcoceia ia the wbok oirrle of 
oor mannfacturrf ao borbuona ■■ that of dyeing Muff hata No ray of.gherakal 
■r'lence amna hitbetio tn bar* penetrated the dark rcecaaca of their dyr abopa ^onm 
lattcra hare tried to reoMiTc thia corrnaira brown ochf* by a bulb of dilate miMone 
acid, and then counteract the eril effect of the acid npon tM black dye by aa alkaliiie 
both; but with a uott nnhappy effect llau m treated are moat deceptive and 
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.. d-ynmi rf . dinrbmwB Wl-n ^ « 

MtMimt- Tb. qnmntiir •• IM.. **« U9.M dwwi*. 

’‘‘^WThS {Epi- ni.ncU,Tr.xW>ir^V‘> 

Th« .hrnb lu* • Urt wkUUh ««J, but « >1 » imaU «»1 di«ctth !• wort tt H not 

“■r.'SL'tgj’jrfarHnaurs ^v^ 

undrrwond. bm 4 ft UuW b Un>«7 «»<* *» «‘“J* 

llilEl: MOuTS u, ft »«b. b-r -a . 

tl V A BTH I ramf Fr i /Iwnfr. G<«i>.) 1 » tbft «Ul or boOu* •;•(• )a ft 

‘»«r 

^ ooft »*o“* •“pby'J wkiiCTi^ <!«» itTp^ kt 
qo«Ul,\5 b-nh.*««i .« br«,bl l« tooaoo trcm A. q-BT- ft« ««»• 


HEAT Tbr Foret « PrinclpU npoo •Hkb ihr coodilinftft. 

JmmiL Tbat fthkh pnidiief* «b» •r«t*»io«i tS wftrftrtk 

«r*m b. tt«M4 of to 6W. tUrtxm^ ^ 

It ^ »«IBe« to Ak plftfc. ABIM wo dooil y A<«* •»•» "tocb bore, ftwr* directly, 
bcarina oft iinr of our mftnufftrtuhnj j«roc»«»ft , , . , u. • --■- 

Id^re y«rer or. -lA-Bf ro«.rft*to ^ 

'^Tbw'tSt; w by IH. J-w •» ^ “ t' Jr? - 

nuired A* te«iB«rtture of OBO poftod of Uqoid w»»r by oo« derree of Ffthrw- 

A SubJ^riubt^ ftoy oAcr reode of »o«l«, ptodoco. ft delluU. .,«ft»ldy 

W*^ ft tnmaftnmm* and oaiy^y fmi latoorere *• 

i, *riiW lok o.y ooiiii.r7^i|««f to. r/irt qf iWjrert. « oire«» •or* to *0 

wnISrtfTj^^olTfttont of bfftt. bom whmtcrrr reoreft predotod. 
A, .«h^ch ^ effret 1. ftift^y* .« -pud ftod eon««u q»«itity. 

Iloftt mM bo produced by frieAio, ft» wo »« to Ar detetopmoot of a powrrfon^ 
In the a*l« raSray artUjwi uwia«ci«iilly labricntrd. By the •ttmirtt trf twn 

.i«^ w^S^ wJpbaric ftcid ftod ...T, tlwre botog ft duoitiuuaft of raUm. « 

“ni^predoeod by »My coodlttoo. of cbrmlc.1 eomhiii.^ to nomtroo. ci«ft 
m nnrmuaUT M to prodore InieMe cocnboMwo wwl ere® cxpUitlo®. ^ . 

li^!??oSuin*d by cwnbo^ for oor ordinsry manttfortu^ 
iimtufetie oifft Thift ■ ft choioicftl ftiauia of ooo body wlA ftaatbrr, «• eorboo o^ 
oftyfco* tort to e««rt Ikto. ft» oftcilftM ipp rere ftrew omry or ft 

■ho rendered romifcft by Ao preeeiMft of eltality (tiIsI or nertooft fbwV 
^r^ir»^ol..riy Ao-kAftt whfttoTrr m .7 be.A. more, ^ 

tftiniftiTeleritioo of IMiipcretftre ii ptodoe^ by ft prem ^ .T^T^ 

,l-.trieml or Tllftfdifttarbftnee. »nd tbjrt tbe fttrebftiueftl t»1iio rf A* nxatt 
to rft^y rtprreeftUd by A, meeb.olc.1«/»» oUftbeA 
‘^or ft toll dtoeoftAio of A» importorn pourt, M A« M ^,re 
. Iii.nklM io A« FhAMophloal Tmuftciioui of Loodoo ftod Edtaburgb. • 
”l^ “bl:.tiUU nm-oder A. proper bred.. Bre fttoo 8ru»o.»ft^ 

*^li?AT*RF.orLATOa or TmtftWoorftT. Tbe uftio* (btoo br M- 
.a ta^nioo. ftppftTfttft. tor regolftitog th. ^ 

Her I^D»JiTio«rA«TmciAi, fiW Uie maftocr of ftpplyioc Ao 

Tbe coortrurtioft of Ao regobrtKr to founded upon AomeHttoldibrtJW^ iu^^er 

nu-ul. by Ao iftiito degrtft of beat A tod of iron x./p. 9iX U topped fti »U lo 
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«od inw » fariM a«( •. o«io^ l» > l«d«J box or U.W. ^™i«l bjr 

cuiwt ThU Ub« m ploAirta Into the muer of (ht boikT, •3cnij»*«W of the omr* 

Mds more th«n lb* iron for ■ Uk« dr|m» of trwprrtuu*. »mJ the rod 
iIm> tn!w beiajt W« «***Q y wmnrt!, ohctie^ef tb* bool n*e* lo the 4 «*i^ pJick^ tbs 
elonplMO of U«e lobe pot* the c«dl«l * la conleel «Wi the hrel, a. of the hml kref 
tbeiurllwkliiibtrMiDrnwe 95,1 

of brat Imiftbroe tb* tab* enew, 

and Um collet iirUaa the bnri of r-r — 

Ibe l«»er, dep W M Ot ibo other oiul^ 

J Ihroafh a aiacb |p«alrr ifiace. 
on accoiiai of the rd^rc Icagtbt 
Ilf iu te|pL Tbhi moremcot opo- 
late* near tbe axla of a baUaoe-bar 
«, aiabt oae end of ibia, aod Ibcre- 
hiertnaea Ibe extent of the BwiTo- 
Bwnl. wfaiefa ia traufoiilted directly 
tn tbe bran skewer r. This p^- 
laf down a awiny rcyiaier dimU 
aisbea or eats off Iba access of air 
la Uu Brr-place. The eoasbosuoa 
ia thereby obstmetsd. and tbe ten- ...... -n. 

nerators fbUing by dryrera, the tube shrinks sad diseogayes the heel of Ibe l*sw- Tbe 
cooBterndsc e, fixed » tbe balance beam a, raises tbe other cxlrcmity of Ibis beam by 
raising the rod d of tbe lerrr as mneb as ia niciasary to wake tbe heel boar a poo t he 
coUet of the tabs. Tbe awing register acted npon by this means, presents a greater 
section to the passage of tbe air 1 wbcnce tbe nimbiistion is increaseil To counter- 
batanoe tbe effect « ataiospberio changes, the iron stem which suppona the rrgttlslor 
is lermiiiated by a dial disis, round the shaft of the needle atxrra A,/If. iM i on wra- 
log this needle, the slam below it toms, tut well as a screw at its nnder and, wbicb ratsea 
or hiweia the Icadrn tabs. U the first case tba heel falls, and opens the swing r^ 
giairr, wbenee a bigbar temperalura is twjiured toahittll,by ibaettwasian of Iba tu^ 
We may ibaa obtain n regalariy higher temperatnre, IC on tba contrary, we ralsa 
the tube by laraing the neeitla In the other dircetiaa, the register pmeots a smauer 
opedag, and sbals at a lower teinpcniian 1 in ibia case we ubt^ a regnlaity b rwtr 

lemperatutc. itiatberefure casy.wyskL Bonncmail^ lo determine epriiei the degrea 
of lemperalare to ba girra lo the water circalating in the store pipes. In order to 
fbsiliuw tbo rrgniatttio of tbe apparams, he gradoatod tbe disc dial, and inaenbad 

npon Ha top and bottom, tbo wot^ Strang and Weak beat. _ 

TasmaoeTST. ia the name ef an appnretaa for rejnilating temperatnre, in rn- 
pniimiion, diatiUatiaiw. beating baths or butboosas. and rentiUung apattmenifc *c,i 
for which I obtained n pnlsnl in the year last. It opeiwtaa npim the phystoal 
rlide. Ibal when tWo Ibia metallie bars of diffrrrirt eipamtliiiil^ are nreted or 
euldmad fbccwia# togatber. any change of femperntDrs in them will cam a aenslbla 
nwrement of fiexare ia tba conpoa^ bar, to ana side or otlw 1 which TOtetncnt 
may bo msda to operate, by the interrenlion of lerrrs, fte-, m any desired dejrre, 
usoo rairrs. stopcocks, store-registera, air-reniilalora, &c.i so as to regnlalc tbs 
l.-mperauira of the media in which tbe said eampoand ban are placed. Two long 
rul«n^ one of rteel, and one of bard hammered brass, rireted togaibre, answer rtry 
well; tba bbjCel betag nol aimply lo wdieslr, bat to rtmtni or mmitfg tempcrnlar^ 
Tbe fbliowing dis grama will Uiastrata a few oat of tbe nmnsrons applicstioni of this 

inatnuneot: . . , 1 

f«f. BSk, 0 . f, ia a slngla thermostatic bar, eooa i s ti ng of taro or more bars or rmrri 
of diffvtraliy ajtpaasihlc aoUda (of which, in coftain eases, wood may be one) > Ih^ 
bars or nitrra are firmly rireted or soldrtrd together, turn to fbee. One end tba 
eumpuond bor b fixed by bolts at a, to the Interior of the containing ebiere, boiler, 
or apartiggnt. mimt, whereof the Icmperatnre has lo be regnioted, and the other end 
of the eomptrand bar at i, b laft free to more down towarda e, by the fiexnre which 
will take pinea when ill lemperalnn b raised. 

The end b eunnrelcd ^ a link. 4 d, with a braf d e, which m inored by tba 
flexan into Ibe dolled poailion 4 f, cxnsmg tbe tnttung.Txire, air-tentUator.iW r^ 
■pater, a a, to rtrolre with a canTepmiding a n gular mmioa, wheneby tb| iarcr wdl 
rebe 1 ^ egnipobed siida.dsmpcr 4 f. which b animended by a Imk fraoi the cm «, 
of tba brer « d, into tbe poaiuon A A, Thna a botboow or a srater-faalh may bare 
its tampereture regnioted by the eontr m po ru neoai admasion of warm, and dtacbaiga 
of cold ab, or water. 


so J 
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Fit. 9M, • 4 c it s tWmoaUlic kna|>. mmmei boriMatallx Imwalh Uu. tmrhtttt 
l)w«*i«rbiiliar>MiU. The boopit ttxtd *1 ■(.■ad lb« twotnd* 4 c, M*enaMv««d 
he two link* id,eJ, vitb ■ Mnighi eUdiisir rod W4, la whirli the bmp will fir* u 

cadviec aiMina. vbm ha traperMarc ia 
aherad i c, ia aa a4{aaiag aca«*>aal aai iha 
rod 4 4, for Betting tha berr / p, vhkh ii 
fixed an the asia od the lnrani|r-aBfrc or cock 
JT, at aay daauod poaitHia, ta that the aalaa 
BHJ he Opasad or abet at ana dcairad laia- 
parmtttrr. carmpoadatg to tM oidcaiag of 
the miata 4, r, and tta e ona r a naron a rt- 
trartna at liu) paial 4, lovarda the rirmai* 
fermec al>t at the boup. y 4, ia an are 
gradnatad hr a tbenaaaMter. afttr ika aeraw- 
piece a baa baaa adlnitad. Tbaoagh a beta 
at 4, tha gaiia rod paaa ai | ia the roM* 
taatrr ciatata (1/4. tba pipe lo adaili cold 
aralart f, tba oaerfloo p^a, at wbiob tho 
cxceu of bat water raaa off. 

Ftp. tiT afaowa a pair of tharoKatacie hara, 
bolixil Cut lagalbrr at the aada a. Tba 
free aada 4, e, are of Bne<)aal Ixagtk, m aa 
to act bp tba ertiaa liaka d,f,<m the atap* 
oock a. Tba liaka are Joiatad lo the handla 
of the tnmiag plug of the cock, on oppoaita 
aidaa of ila oantcat arherebp that pioa «iU 
ha taraad rooad ia panportlaa to the vidaatog 
of tba poiata 4, r. 4 p ia tha pipe cooitaanicntiBg with tte atopeoak. 

Soppoac that for eaatain parpotei ia phanaaep, apeiag, or aap other ekeoilcal art, 
a watar-halb ia iv<|airad to be aiaiataiaad atradilp at a tamparatara of ISd^F.i lat the 
cooihioad thenaoalatie bara, hiaged togalbar at SSfoba pUead ia tba bath 

between the iwtar aad iaoer riaaa ia 
a, 4, r, d,heiog ballad foM to tba laaar 
Teaarlalpi aad hare than abdiagmd 4, 
eoBoccted bjr a bak wiik a traer flaed 
apoQ the tonuag plug of tba atopoock >, 
which latnducca cold water froaa a 
ciaterB ai. ihnmgh a pipe a^ «, a, laio the 
boHooi part of the b^b. Tba Iraglb 
of tba link most ba ao adjnatcd that tba 
flrxarr of ibr bara, wbaa ibep are at a 
tnaparalare of 150°, will open iba uid 
atnpcock, and adaiff cold water lo paaa 
into tba bottotn of tha both through Ibo 
pipe I a, wberabp bol water will W dta- 
placed at the top of tba bath ibrougb 
an upan ovcrflw-plpa at y. A a oil 
bath naap ba regoioled tn tba laaM 
plan I tha hot ad orarflowiag fron y, 
into a refoigaratorp worai, fooro which it map hr reatored la the eiMrra at. Wbaa a 
water bath u bcat^ bp i)m diairibotioo of a lortaooa ttram pipe tbrough it, aa i a a p, 
it will be oa ca marp to cooaact tba link of tha ibannoatatie ban with tba larrr of tha 
taraing plag of tba •teani'caeli, or of tba tbrottia aaiva <, ia order that the ban, bp 
tbeir Inaara, map ahat or open the atcam paaaage more or laii. acenrdiag at tba tern* 
prralara of the watar ia tba bath tball Icm amra or Iroi to dariale froia the picab to 
which tba apparatna baa been ^aalad. Tba walra of the coodeaard Hearn wiU pa** 
off foam the abipiag wiading-pipa i a a p, ibroogfa the alopingorifice pt Aaaliaeacid 
or alkaiine bath baa a boiling temperalnre proportioaal to ila degree of roneeBtratinu, 
and map ibenfora bare Ha heat regnlaled by iiaatening a cbennoaiat i« it aod ooo' 
aectiag the wwrkiag part of tba inatmntrin with a atopcoeh i, which wiM admit water 
todiiote the bath wbeurcTbparaporaiioa it baa baoooiceooceDtratcd, aad haaacmnid 
abigbrrboiliagpaiiK. The ipocc for tba bath, between the ootar aad iiiacr)iiBa,H>a«ld 
commuaicala bp ooa pipe wiA tba water cialam a^ aad by aDutbar pipe wHh a aafoip 
eiatfm r, into wbicb m bath may ba allowed to orcrOow during aap aodden autaaof 
rbnIUtioo. 

Ftp. Ml if a (hrraoatatk anparatoa, oomnoaed of ibrra pain af bara did, which 
arc rvprcaantad w a ataia of llcaara by Deal) bat tbep bacoOM nearly Mraigbt 













UEAYY SPAR. 




Oil panIM wImd eoM. a & « il • ftoid* md. Bxcd at am cad bp aa adjuitfais acTsv 


c, bi ilia ctmac frame f •, luiTiag deep guide 
ntwtri at Inr aide*. /& la Ibr eotk- 
^•rod. altieb MMiTaa eadaari when tlw 



ii|iaarr rrgiMcr-plate i y, nap lie alBxad 
to tbe rod/a ao la to bemnrrd baebvanU 
and fiirwium iberahjr, aecarding to tbo 
axriatinae of Irtnprratore; or the rod f f, 
an; caaw ibe eirealar teroing oir-regwUr, 

«, U> levoira bp rack and wberl vork, or bp 
a ebaia and piiUrp. The regiiter-piate k p, 
or taraiag rrgiatrr i, ia ailaalrd at tbe rail* 
iueorepficriiutaft^cbaniber, and tarrea 
to let ool hie-air. k,la a pulltp.mervbicb 
a card mat to nut or kntrr a bat-air 
rrgialer t ebicb map be riuiated near tbe 
floor of die amrtment or bot>b<iaae. to admit 
but air into tW roam, r la a milled bead, 
flir adJtuiiBg ibe ibemoalat. bp nraiu of . 

tbe acnar at e, in order tkat it map regulaw the temparatare to anp degrae. 

Fif. 90 repreaenta a ebimnrp. frimiabnl »ith a mmrtat, m h e, acting bp tbe lioVa 
K,d,t,t,oa a daniirr / h ft Tbe Bora npanaibic natal la hi tbe prterat cxanple 
aappoard to ba oe iha ootaide. Tbe plane of tbe damper-piata vtU, ie tbia eaae. ba 


1 rk 

If / 



1* :_ 



w 

Ml 


Ml 


tnrtwd more diieellp into iba pocaaga of tbe draught through tbe ekimiiep bp hicrcaaa 
at tamperatarr, 

Fif. bCO lypratmta a cirmlar tnming ngiatar, curb ac la nsed frir a atorr, or ator^ 
grate, or for lentdating apartmente t k ia turniabad nitb a aeriea of apiral tbemoaiaua 
bera. each bar ba^g lUed that at ihe^tircumferettre «d tbe airrW 4,r.of the Hard plata 
of tbo air-regioter t and all tbe bare act ik oouccit at the evntra a of the 
tatamg port of tbe negiater i bp tbeir enda bring Ineerted betvera the 
10 ^ of a amall pinino, ur bp ^iag Jointed to tbe central part of tbe 
taming pUic bp amaU pini. 

Fif. Wt tupmcnla aiuHber arrangement of mp tbennoatatic appamtaa 
applied to n chrenUr turning rrgiater, bke tbe preceding, tbr aenulanng 
apartmmla. Twe pain of ratnpnund bora ara applied an aa to act in 
oaarrrt.brnM«iiaMthcbakaa r,&e,an the oppoaile coda of a abort lerar 
which waard on tbe rratralpatl of the lunilng plate of tbaair-ragiaaer. 

Tbe two pain of eumpotuid ban o k. are tmlan^ circnnfltrcBee 3 
of tbe fixed plate of Ibe laming regiater, bp two abding roda a d, k A [J 
whieb ara famkbed with odjoating acirwa Tbotr motioa or flesnra ia ^ ' 
traiuraitud bp tba tiaka a r and k c, to tbe taming pbttc, abont Ita train, 
tor tbe porpoee nf ibUling or opening tbe Tenulatlng oactarial aprr- 
turra, atorr or traa. aceordiae to tbe temprramiv of tbr air which tor. 
nmada the tbamoatatie tumlag rrgteter. Up adjoatiog tbe acrewa a d, and k r, the 
tnming rrgialer ia mode to clooe all ila apermrea at onp deairrd dagraa of Irmptn- 
lurr I bat whenercr Ike air ia aborr that ttnperaturo, the flexure of tbe compound bon 



will Men Ibe apettnm. 

HEAVE, m auur’a amo, exp rcaa ing tbe ditlncalion of a lode. See FACtT. 

IIEAVY-SI*AK,SULI"IIATE OF BAUYT^or CAWIt • (^A powa/. Fr-t 
Sritatrtfotk, Uctio.), ia on abvndanl minrntl, which acootnpanica rrina of lead, tiltrr, 
mrreorp, ln„ bol ia often foond, abo, in lolge wia ie ea . Ita colonr la nanallp white, 
or fleab coiound. It roiiaa froin Inualoccnt to opaoue. It Iwiaagt U> tbs triinetrie 
aiMrro. but it ocean in aanap crpiblline forma, of wbkb tba cltariM ia n right 
rbomboidal laiim. It ia mrl with alao of a fifarona, ndnued. and granaJar acmeturr. 
Ita an. gr. rarka fhmi fl to 4-7— S'» to 8-.V It baa a etnmg laatn, betwrm 
tbe noip ywt the aUreooa, aometimea twnrlp. It melu at U* into a white 

ofaujur eoauiei. Ita eoamituenta ara U'G, boipto, and 3418 adphttric acid t bnl it ia 
auoieiiaiaa rrwdeml lapon bp oxide of iron, aiUeo, oirbonate of tuna and ainmina, 
and caaiDion|jr br aolpliata of atrootioa. It ia not acted upon bp aeidi t decrcptuiea 
hcfbir the ItlXapipc t and U dilScnlUp foaibW, or oolr on the edgn. In tbe inner 
flam* il rrdnerd Co a aiiIpbnm.aod tbr gtobale wbeo moitlenrd tarlb tligbllp 
brpalie. It ti decompoaed bp calc'mation to coolact with charcoal at a>hiu heat, 
inia oulphurct of barpta t from wbiob all tbe lai^ta aalls a»p be raadilp fonnnL lu 
chief etnpkipinent ia cotninerce k for adnitcratiag while le^ i a porpoat whieb it 


• TW uni Oora km hM amlM l> lk« raa mir amon raatatr, af an aaitkp agam n o r a, aoeUrtr- 
wMaa aaliiir. wank U laiuMi lottarkriliir* aid Banmdilon. 
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liEMAJITE 


todilr oa tccont rf lt» dmity. lu |mMM h •••iljr «U«*cirii fcy dilaw 

nitric aeU. whicli dinwlTW ttw cnrboiinU of Icml, »««t W«»cn thn hmrj tpnr. It m 
nbo ■ nHU locrriinrt bi •oni. kiinb of pwtrry. «nd »ty. ^ 

Ib iwt tb* nOoviaf onastltk* wet* nanl » Mtanl SHtuttn)i 


Abtoo Moor . . • 

Itortbctnlicriniid. Fattar/tU 
IVrbjihire . . • 

LandWiUle uni Sti]i(oa • 
Itantry. Infaunl 
Kirknidhriglit 
Itlr of Arru 


Cnrtiaaal* 

do 

8«lphat(* 

do 

do 

do 

do 


T. 
44 a 
1043 
•000 
1000 
TOO 
TO 
330 


Cn 

U 

u 

o 

o 

0 

0 
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nr.CKI.K (Srmn. Pr.l IhfM. Gma.) h nn tajdcmrtil fhr dbaurvriaf ih* flU- 

ucnWoffluunndlmTioniSnahipninUclUmkturtinu-. S-ii^n. 

nKLUHiB APHi’ wu lb* nua* dirna kjr M. Mntpc* to hm |iroe«»« to o^ninf. 

lliro<utkilir»««ncy ofikoaiUTmynnpoaiilnlcnoftooulardlnurotrrrd »nh rm>^ 

the imorruUm of eilrmnl obiacu. The pnecai ban ben enployod of lu> jmr« In 
prva^g Uthodtnphie Hoot., nnC ntud or copjwr nUtnn. to twritiM 
IninrrniinTH. ablnb nugbl W labirmimtljr printed from. The aaoni bcliognpb; u n 
Ikr^iow nponilinnu eon tbui pbotcigmphy» hot tho Utter hnn hcccm. loo ^nimiMally 
fined la our Uagnagn lo lenre any hope of oar ntaratag to lb« Ibrawr. 8re Paoro- 

”*HELioTROPF. U a mrialyof JaapCT.miied with ohiorilc ,grata earth.^diafiagr 1 
oeeaaka^ly aiarfcid with blood rrf point* t whence it* ealgar aaaM of itod t^r. 

11EMATI5R U the aane fiTm br it* dUcoeerrr CheermI to a cryetaltiM *a^ 
laince, of a pale pink ootoar. and brilUaat laatre wbra eiewed la a iaan, whirh ha 
eilneled from tafwood. the Uammlaiflim Cam/mrkmtm of botanUU. j* 
tbt clurneuriitk pmicipk of tlui 4j« wood. To prwewrr hmaUAr, 2*^^ 

s fbv botrw gnmod logwuod In wr»irr kauUd to ji towpeiwtm of obowt lao* Fuir. t 
ftUer the lianor, eraporale it to drjaem by a eteam bath, and pot the aatrart ui 
alcohol of ir«35 to a day. Thew filler anew, aad after havtug laaplwMed tbe 
alcoholic •olntiaa by eraporation, poor into U a Dttle water, erapotwta gently .gala, 
and then learn It to itorff m a cool pUce. In tbU way oamnma* eryeuU of bemaliaa 
wlU b* obtained, which may be purified by waahing with aloahol aad drying. 

Wbm aubjected to dry duHillation la a iwinrt. bematiac atorda all the waaal producu 
of regctable bodiea, along with a little unmaaiat which proreathe preaeou. of aaote. 
BoiUuf water d'laaolrca It abundantly, and aaaune* an araage*nd OMoeur, which paaien 
into yeUuw by cooling, bat beconic* led again with heat. Solphartma arid diatroya 
the ooloar of toiiitioa of brmuinc. Potiah aad ammonia eonrert into a dark parplc- 
red tial Ibe paU aolntlon of bematine t when theae alkalir* are added m Urge qaanuir, 
they make iha^oar elolel Uar, then brown-red, and laatly brown-yellow. By Ihla 
time the bematine baa bromna deeompoacd, and cannot be leetored to ita priatiae atatu 
by nentraliaing the nlkaliei with adda. 

The wuen of baryta. atraatU. and liom nurciae on analognoa power of derompoal- 
liooi but Ihry erentoally precipiule the changed colouring matter. 

A red adniiao of heaadiae aubjeeled lo a enrrent of calphnretted hydrogen becomeu 
yellow I but It reanmea ita original baa when the aulpharcttcd hydragea la rantoeedby 
a little potaah. , , . 

Tba protoxide of lead, the protoxide of tin. the hydrate of peroxide cf iron, tto 
bydrUe of oaidca of copper aad nickel, oxide of faiamuth. eoatbiiia witk beautlne. and 
eolnar it Woe with nmre or lent uf n riolct cnaL 

Hematine preeipitatea ginc fruca ita aolnlloo in nddkb floriu. Thia enielBnce bM 
not hitherto been employed in ita pom atate s but aa it cuoUitnlea the aetire principle 
of Idgwo^ it enteft ai aa iagradiest inM aQ the coioora made wiih that dye itnff. 

Theae ootoura are prineipMy riolel and black. Cberrnel kaa propoacd hrmatine 

aa an excellent leu of aridily. - . ,,, , , 

HEMATITE (Far Ofipute, Fr. t*/fi>fArne«a*«ia, Germ.) la a nuirc reddlab-brown 
peroxide of Iron. Thie term wae applied to thia ore of iron by tha ascienti. on 
Bcenunt of the ted eoloor of its powder, from fcge blood. 

Thie apariei iaclades tptcmiar irsn and the rid red inm lee (aeo tnog, 8r»rt^» t 
Micat^Kia). ” The enrUtiee of a aob-nietallic or nno-mrtaUie luatiw were incinded 
nnilcr the nantce of rad fiemoh/r./Anrai red wwo, or of aoft and earthy 

when conaiting of alightlr ooherwnt aealea. Jrti^ rad Iran or rad irjm/ra«* (f«w^ 
Dana abo inclodei, moot iiOudiciooaly aa it appear*^ raiWfc oerod cA»«,and^a*prrf cUy 
tree ere, with tasae otheit, amoag the hrmalHca. 

• Tkla h l aaBuhc l u e U U urpn l. ttl**, and Wdi a pm l 
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llE^P. 


Dick, thtiw* lt» peeulUr cbB™c»»»t— ... - 95 I« 

Piroxidt ot in* 


PirKoxide ot in»n ^*iM*t 
l.ime . - • 

Pbonphorie xcid 
Sulphork add 
BiOTlpUdatiTiftm • 
luolabW mhlaB • 


• CH)7 

• trsM 

- inc* 

• trace 

. 5-M 

lOt'IS 

- M-eo 

Iron, wral amowil - • 

Tbe folto-iii* uuJjw oflhe Ulraratone ora ii by U» »« tbem»«. - 

Giffinec On. 

Pcnixide of In* 

Protoxide of mxngxnera 
Lane • - * 

Matn>c** 

CaiWle add 
Pboapborie mU 
Salpburie acid 
InaoluUe raddoa 



IWfM 

. .•<«» 

AnoUacx "• 

. .; : 


Peroxide of Irao 
Pntfnxide of nanitaocae * 

Alamian * * “ 

l.ame • * * 

Mattaa^ t 

Phoapborio acid 
Sulphoric acid 
niaulphide of in* • 
Wnter, hygroacopio 
^ cambincd - 
laaolnble midoe • 


- 0-51 
. CTOS 
• trace 

minota trace 
■ 0119 

. (HIS 

- 0-S9 
. . 0-17 
• - »•>* 

lUOlil 
ta' 9 « 


In*, total ameont -_• * * * ,oo., aod to 1»M, 

43 «|m* to .... « u ,«,lted wilb cbaroool at aoaia fcniaera 

u. ora -era uanl at tb. ft.na.cra arar 

Vi-biubaT«ii— ... 47;jn 

Ooatoc Moor furnacea 3,000 

lUrriactoo n **11.- 6JW0 

» * * * swti 

An tbe ranntoder «*i toto Ua. «bra ««« to •Ub 

or btood, wbtoi. to aoM h. a dr, dd. 

TbeafdtoC-aodraaiAU-^ofwblcbbrabraoaaacd 

for fidlear alcepera, nad to emploj^ for into _r.-- —. i a axtiie of India, 

)■ Inlj.ud 

a™ *■ '■ 

to 9( Iba. .Toirditpotoa 



















HIDE. 


i.Vi 


M4iiiite tl^MiiiitkBBnrfansrikf «Udhuuaa. tatdU. «It fa W... •• 

1 "" ‘•* wlr*!** of kenp. Hnnp k awd in tW ■Mnnbctiu* of 

Widooaimoo taMmicKlu. nd of tlw low prirnt doth worn by 
SE!^ of Uu. -«rrid k i. a. 

OiiT >^pat> of bmap mnr aa AiOnva is Ujr;— 


Saoila 

I*ranla 
AadrUa luir 
Philippiaa l•iaBda 
(Iriii^ Eaot IuIm* 
Uoiud tka*« 
Huar Tovoa 
tlullaiMt • . 

Spain • . . 

CMiiar paru • 


Hai»a imiafa 

HmM> awtnaiBa. 

tfa4UlaatlMia.| Jm». 

Cn, 

15,; 47 

Cm 

54^,946 

Cm%u 

tMi 

Com. 

• • 

10.544 


4.045 

•5.005 

•.TTI 


• - 

55.841 



M74 

45,a*( 

a. 

BM,4.5. 

* • 

43.554 

• 

»0ttI5 

■* • 

• . • 

f.045 



• • • 

9,099 


i,aj4 

1 


1.4.1 


18.440 

7(11 

xtw 

a7.8M 1 

73I).0M 

I4.*y5 

• 1M55 1 


Tho wnl of Ufa katup j ll 1> 


U^P SEED, (rkrarna. Pr.; floyW Ottbi.) 
luirf fcr cnnblttf. for ita oil, or aa food fiw binU * ' 

tTMlo^Eu** qaottrti of betap Mad. ika roa|i«ted taal Taloa of wkkk 

to aome of ika muipoowla of niipborr^ ^ ehamktt 

FTEI ATIt. AIR. Solpkarattad hydroorn ana. 

boVho^oTrf *'*'"’«• fro” nrrwM. wko «an laid to 

he parrot at Fgypuao clfaroiatry. It k uiod to dcaianatr tka pcrfcrt clnamTrf , 

M fa. Ufa CMC of. 

lolk •o~ of fakkh aia hapMt«l ftooi 

hKr't n.ny to cionamon amoc 

to^bs'ffipntl^,;^^ '•‘•--If-* 

aatiiuL^T^fa Thaalroagilun ofan os. iwrw.or otkrr lam 

•“r"*? . 'i^ “f tmfiaru below will akotr to «bat no rstrat a trada fai tkr tkina of 

eotmtfy. f^™to Aaaiioa ikata art ako larga (|tuati^ brouj(fat to tkil 

iistsi Eirtjs -o bu—bid. ™. 


Kuabar at IMsa. 


I.SO_S| 
I8SI—Ct 
I.S2—U 

|8U_}4 

1854—55 


• 0.040 

•5.404 

•(■•.lU 

IM,«75 

154.Mt 


friiauanl. 

fit— dtj. 

Mr •'••a. 

.w. 

1? 

^ kktaa 

4«^ 

aid. 

if I 






























HONE)'. 

• 

I'rani the DoainiMB HrpsUir (PmHo Pl«t>) the nombrr of hidee raparte)! was 
bi 1IU4, I&^14; nd ia IMJ. IO.M<; they west chiefly to the Coiled State*. 

h'raa* IV)uatar (Gasysi|nilX dorioK lUh, that* win exparud pciiwipoUy tar the 
Ijma mwhrt. M44d, ealiuid at I0,4U/. lie. bd. 

Fram Uoatesiala. KI.9VI h i dn wm rapotted ia I8SS. 

From Sairatior, 24.US, eaload at S?.h47 doUar*, ia IMS. 

NiPPtJt'ASTANL'JL TW eoaraioa horae-obeatoat. 

HtPrOPtlTAUtrs TEirril. See IIUBT. 

HOG'S LABD, or Atoofii the iatter aaar derirtd fttim the an la which it waa 
Ml by the aacteata, C e. to ymae the axle of a wheel It ii ofaulBcd fron wU the 
hog tribe (Saa ten/ii). Hog'* lord i* largely ated ia the m a n a&etan of oto l ai eB ia, 
pan>ataa^ Ac. tu proximate aaalyaia gira, accordiag to Uracaaoot:— 

Slnariae aad margariae, 3S) eUine, Cl. 

The (tearine ia aeparalad and aatd in the manafaetan of eaadiei, and the ahtiae 
•old ander the same of Lard Oil The nliiaiala analyaia af laid gim— 

Carhoo, 7»1t bydrogea, 11*1 1 oygcn.8 7. 

UOIXANU. A Iham fiibric. which Ia aoM when unMraebad aa hrowa boUutd aad 
whirh ia need when biMcfaed fur iarr porpooea. See Ijxmm. 

HOI.LANOiA A gnio apirit tnanalhetared in IlntUnd. 

KOLLT. (£f //oar, Fr. i SitcijmJmr, Gena.) The JJkr to/oifijam of LoDuraa, a 
DHtiah plant. Ita kmiaa yield a yellow eolooriag matter aiiiuiar to that nhtaiaed 
from borkwheat The wo^ ia u while aa iiory, lery hard aad flae gniaad. and 
auacrptible of a birt poUahi It ia amployed for many pnrpoara. 

IIOMOLOGOl SL A Icnn naed la organie rhoiuatry to detiole that aabatanen 
dUTcr by tW runalant rarrrmeni C’H*. Than, in the grral arriea of aeida comneneing 
with the fonaic and exteodine ap to the fatly acida, each htewdiipaM cootaina CH' more 
than the ooe faefon; and C*!!* Im than the nac Ulowiag, thaa s'— 

Funnic acid • - C?IPO* I Ptopionio acid • C'll'O* 

Acetic acid - - OH'O* [ Botyrie acid - - C’U'O* Ac.—C a W. 

HOXUI KAS MAHOGA.W. —Sec .Mammaxr. 

HONES ANO HONE SL.VTE8. Tbeae an aialy atooea which are aacd in 
atralght pjteei for aharpenlog toola aftcT they have hniii gnraad on reaolviag giitid* 
aioBH. Tbc more important rnrietica nn lite following : — 

The Aorwop NagtOmt which la the eoartaal anriaty of the hoar alatt*. it Imported 
ia Urge anantitie* fonn Norway- In Charnanod Forcat, near Mnaat Soml. in 
Leiecairrabirc, iwrtieulariy fhira the WbittU UUl qaarry. nn nhtaiaed the Oormlrj/ 
/imni Skmt, ad to be one of the beet anhatitaira for the Turkey oUataor. aad it 
ia mnch in mtaral by joiacra tad oiberi. Agr itme. Samtt floor, and Sntek ataer. are 
aacd etpecUUy for poliahlag copper plalea. The IFrUl tihkmr it alaxaS in rqoai 
rrpute with tbcCbaniley Finel atonei It ia ohtatiied ftorn the Ticinity of Llyn Ldeall 
mr Saowdon. and henee it ia aooirtimea called UwoJS rtnm. From Soowdoo ie alao 
ulilalmni the codtt’t grrro floor. The /TetonaAdv mdrOaotr. obtained near Taeiatueb, 
which were latndnced by Mr. John Taylor, art of cxcelienl qnaJity. bat the aapply 
of them beiog irregoUr t^ ban folUa into diauae. 

The Orrmmo raxor kuot haa hem tong celebrated, ft la ohttioid from the aUte 
nuMniaiiia in the aeUhbamrbacid of Natiaboo, wben it ocean ia the form of a yrilow 
leta ntnaiag Ihroogh the bloe alate, aaryiag in thicknraa Aoro 1 to 18 inehca. When 
qaamed it ia lawn into thin aUha, and tbrae are groerally nmesled to tUcca of aUta 
which aenre te a aupport. Sometiaiea. bowcTtr, tba yellow aad the bine alate arc rot 
oat natariilly rombin^ Then are aeferai otJicr bone atooea, wbkh, howerrr, reqair* 
ao partienUr notice. 

* Tho Torkeg mhtnor ia mid to aorpasa in its wn every other known lahiaiaee, and 
it I m ri— in aa eaiineal degree the prnjierty of abrading the bardrat ated; it U, at 
the aaiae tiiqe. af ao eoaopaci tod cloae a aalnrc aa to reaiat tbepremere neectaary 
for aharpraiag a graver, or any taetntmrnl of that detcriptkm. Torre ale white and 
hUek varictUa of tbc Tnrkey oilatooe, tha bbtek being the bardrat, and it ia imponrd 
in atMorwhal Urgrr idere* ibao tbe while t they are found in the hilerior of Aaia 
Minor aad are bronght down to Smyrna for aale. 

HON’EV (AM Fr.s ihoig. Germ.) ia aaweeC etacid liqoar. teemed ia tbe orrtariea 
of flowm, cidleeled by tbe workiag hcca, and depothed by thrtp in the emm nUa 
of tbeir rooiba. Virgin honey ia that which ia eoUiKlrd ftnoi a hive, the her* af which 
haw aever awarmed, the caoimaa honey ia nhtaiaed fhnn tbe older hivtau Tba AirtiMr, 
wbkh U eonaidered the beat.U wbitiab or pair yellow, of a granular trxtaie, a fragrant 
aoMdl, and a awret atlghlly pungent taatc j the Utter U diuker coluaiad, tkkker. and 
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UOI*. 


■IK M iXTcatiite viilMr ia taato or idmIL IIuDej would anal to bo natHy c«Ueetod 
bf Um b>r K wwwiito of nenly tbe T*|rrtabW pradaotoi oach ■■ tbo ooMO of 
Kfapo, fan, and nanaa; al«a>f with awriUga. aanactite aaattaf, a Imla wax, and add. 

JVarboBoa koarj. tbe (Utoot of which ia aa mach adaiirad, owaa ha prcaliaritj to 
the Sowm oe which the beea fiwd. 

Tfchianaol hooey haa hern loan cclahratcd tor ha i ntna i ral iaf qaalitica. Thedeacrip* 
liae ^Tco iaXconptxia'e Alrcaf^cha Tea ThoaaoadiaweUkaowa. MaaycuuafiM 
of poiOoBoaf huocT an oo record. 

HUNKY COMB. The waxco calli of the bee. See Was. 

1IONKY-STONC {MtOitr, Fr. ( Him^lna. ()«rak) ia a mlaeral of a yrtlowiah 
or reddieh eolaar, aad a retiaaoa aa|Mct, eryitatliamg ia oclahedrani with a a|oa(e 
hM I t|ieeUhi parity I'U. It ia hatder lhaa gypnnn, but ■«« an hard at eate-efar (it 
bde^jr acralchad by a Keel point I brittle t affordi water by oalrinetioo i blvkeaa, 

then Mrae at the flatae of the bkiwpipe. aad Inrea a while reiidaBm whleh h tt e aaie 
bliM when it b cahaard, after haei^ beea mnietra ed with a drop of ahrau of rohail. 
It b a aKlhUe of alaaiiaa. aad cfloiiita of i 
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KUfW««k. 

wshWf. 

Metlhie acid 

44 

44-4 

Alamhu ....... 

16 

14-S 

Water. 
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ItMH) 


Tbe boary'.tlaap, lihe aaiber, brloon to the geoliwiral (braiaticai of lignite. It kia 
been hhheno iboad oohr at Arlera ia Tboriafla t at liaarhlta. Bear Bdie ia Bobaatb t 
■Bd Bear Walchow ia Meraria. 

HOP (//uaMta, Fr. t tloffn, Oena.) b the nam e of a weD.kaawii plant of tbe 
natnral dually of Urtioe■^Blld of tbe 0<w^pe«MadrMoft>lBBMa. The IbmaleSuwer*. 
piaeed apoa diSbrent plaau from the male, grow b oroid eaaaa (brntd of oral leafy 
Male*. ootttaTe, imbricated, eootaining eaeh at the haee aa orarr farnJibrd with two 
tabobr opea e^le*. and aharp poiated eiigmati. The ftnit of the hop b a ematt 
ruemdedMcd.etighrty eoatpruKil. hcawniah mloorad, eaircloped in a eealy calyx, thin, 
but aolld, whwh coolahn. ipread at Hi baae.a gnnalar yellow eahetaaoe. appealing to 
the eye likea fine ihait, bat in the mienMeope tb^ Mem to ho toand. yellow, traaipanoit, 
graiai; deeper eoloorcd. the older tbe (hiH. Thu MeHiloa whleh oonatilnie* tb* am* 
rai portion i/ the hop, haa been examined ia earceminn Itm, Phnehe, Peyen. and 
Che^lier. A pntn full aeeounl of the rcaulti of their rvuratchea ia traatiog of 
the hop b girca in tte article llExa. 


iVinider 4^ Arm eadtr At CaUimtkm Ilopt ca ErnghtaJ, 
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UMraL 8 rr Ruol 

HORN (E^, Md Omn , JIm, 0 . 1 M. Fr.\ panJcnluIr of ozm. <»•.. mu. «nd 

pm^ Intoij^y offOTU,, tt (, tku pmpmr Uut dUtiajpaibM H fnim booe. 
Tuftie V toftow iMI uhtom to b. of • nattir. umibir to born, but laMcul of botog 
of » o<door. R 1 . Tuwfptod wbb tpnu. fm TonmiMt Rntu. 

Mr. (TVnu. Set. 1 /Aru) rraurU, ‘•In tbr Englidi luiftiM. W3 Iwt* onir 
ono w<^ to nproM two <joito diffnrrat tnbitsDMO, iura. 1 }. tb^tfiiubcd bon. bnnu 

>»n» of tb. o» jvnw. Md «brr ktodrrd 
*" *»*. Arir UkmM to lb. 

*^ ^'*'*y * f" « «l»«y ■« onniulW rrarwtd. Tb« oibrr bon to wbicb tbr Fiworb 

A. fiMl.Md dowp kiioU." 

«/^born rroder it Mucrptibl. of bring tonpin;«l in n wirty 
!iL ■"* “•*» “okTr. Tb* of ^lArniiig 

IM IK^ nc^ Bo« M dtMnhel. m it b writ known to b. bjr hot 1 but ibou of cuUinf. 
H»bmg. M, to to to nuke pUta of big. dioHniioiM. Mit»bl* to 

funn a rarirty of midm. may b. dotaikd. Tb. kind of bum to b. prrftorul b 
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ikcen. from it» b»**# whiter ■b 4 moro lrtiU{«r*»C than tfcr lw« 

r»(>>M«of irpoiaunji i »»«.»'«■ ““ y P“ * ,f^|‘ „ ji,,^ ^fc^ch »r* Ikin »ai 

rr^'r-roh^XK ith -m 

^ina uolj _b« pot i»to l>aiUB« WWW, iuul 

lo trwlrf ibom pofU llml om Aiek mfM wd ooifbrm , ihry uuut hr pot ooe. mom 
into til* bo4itii wmirr* mad finaiW mm«d to ibo pmfc -uuk is 

of tho pf*m «ip»oj«l. Arre mu- hr . “ 

fniLd 0 ^U», nf Bioo Ki Muorr. nod of «STo 
BIT tu bo bid WiAia Ab euvitv. in Ar fcUowmg 
upon Ab. 

emrt to fiUw at Ik* top » pUoe of woo ortn wu* we i«. * 

** tS;! b b’J^ «pmlUlm« Pn*-. - b-t in pwt, for red»cli« A* bm 
thcrta, ohm it > »»nir<l *"7 •»'** Aflrr 

Ik-p ww, Ao pbcCT mott bo pul into b toppor mod. oo porpcmj^ 

n»S?tS^»^*o «.tobtBbbl«b*ipl£-iA pm^» A. A~U 

JS^b’^Ao^ whrr. tbr, «* to f LT*™m 
•^h Bmof inm -Sb^ ih^ Ar A^ to 

nnbfc Md tight aa pomibb i bt Arm eonJ m ito ftr- w »w^ ^ » to m 

b Tinlrd to br Ml *iA adraouigiN » any dairtd 

hr dmut oUhout adnpting Ab iBodri Tbr Am aUrto tbo. ptodiwrd 

fonuantly wry *am brtwrra piMra of hot Iron to tto 

InrfS^InaAHi oiA a weight bra»y rtBnigb to prrtrol 

‘‘ ^'^hlZo'^’^hl^’hon. in bnitotlon of lottobe tlirn. nmtanb aoJoUoni 

niatf hr ini«to«7 . .. . ..jainn of tilfor in Bhrie ocid m»- hr u»cd t and 
5^ arid. The ri^t of thrj^ ^ 

toi»^3^.id.rh Arm -d-tloo.. mJ <h«r^ 
hrovT^^ cim br pmdurrd on liw bom by mrani of a 

which moat h* pot hi patclwra on the born, and labjarud tomr 

wwd to Ar portr. and Ar limitA of time Ar miiwrr bm oo ^ 
wS. of Bnuil wood, ar a aolnitoo of todig^ In aulpbnric 

,. -tn- tolfron and Ilarh^ amod may alto br nird. After hartof^ rmployrd tbrrr 
^2Xbf ti^bom^y bTS for half a day to a 

iTKnuiew. IloUand. and An-rbf tbr comb-nakrr ^ ^ Wh 

of hoi>-which are of a whltbh y.ilow-and ^ 

ih^TniBhe Mnir boBm. powder horna, and many ^ ,T^ 

fit- toftan tbr horn and ahrU to boiling walrT, ao at t^ aWe to ntnit to^ 
n« to irw^BowhU. and by mrana of brat Ary form Arm tatoonr mnm Tim d,^ 
L hral prcrajiary to Join tbr born elippinga mntl br -rtmgrr than llul for rbrfl^na. 
r^^r^br found out by r*SriS» Tb. h«t moat not. bower**, U too 
rrrmi. for fcwT of laiintfcing t»e born i»r abriL Cm>tiiler*bb mtt b nerjaiiwd m 
oprratiaaB, not to tooth the horn wbb ihr *ti*«"*^ “y 

Kd to nmr^Urm. wiile Ary -me - Ar firr anafor «,"7“e J.*™ 

lU^tog a ring of born for bell-poUa. *e„ lb. r-tolred pmee b to br Bm entmU 
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HORSE CHESTNUT. 


to flat af tai ptojpvr 4toKBitoM.aadaearlT to iWaispcafa tarw itinn il b ibM 
praMdtoaaairof«bntogiT>ltia(toc*tb*4aiTt4palimi kat piartoa* la Um ^ava- 
Rtra, tmh tlia iitoat af hm uto Um 4tn art to to toatirf i tto aton of ban ii la to 
totnidacad totaeaa tto dkt. maaiial to a ttoa, aad vtoa ■iM, tto tomrialaa ar 
|»tun ain to Ind apoa tto bora. Oaa aartleator naadilnio, boaattt . b la to oto 
aarrad to tto coaatractMa of tto dba, br toradag a Ttop ara to to aa aMd* 
tbai tto apa« aodi ot tto botafrabm piaca af bora, aftar todag p rwaid. atott ba»a at 
aaa nd a aib, aad at tto aitor a rreaai of a damaUad Aim aamapaadoif ta aacb 
aibari aad tto Hoaad afaratioa to Aanaiad ibb riag of barn b w baat b, aad piaaa it 
to aaottor pair sf dico, «bieb (ball totoa to op«a nda laMbar. aad eaaaa tto dan- 
tailed Jetob ta to bicbtd tod tola aaab stW. abkb aaoipMaa tto riaf, aad bavn aa 
aMranoea nf tto JaaMtoa. 

la tonaiac tto haadba of tablakaiTaiaa4lbrka,ar athartbto«i«bicbroaair*tato 
mad* ef two (ilceoi, aacb of tto two |ibM or iMm of Iba baadto b tooa a d la a araa- 
nta (air of dwa I tto oaa piaca b aada wttb a rnaalaa laab anora alaag aaob atoa 
aad tto oibrr place wilb romtpoadiaf haraa or mlaatto( a4f» Wtoo tbaaa taa 
itoeca arr fortard. by Arat hdog eat oat af tto Bat hora, ttoa taooHd la tto dba 
ia a beatrd Mata. Air tto oomr of RirtoB tto pMtrra. tto two fitmt ara ifaia 
boalMl aad put ta(ilb«r, tbo Icaraa or odM of tto aaa aiaea d f app li ra toai tto 
enaalrr aoab proorra af tto otbar ptoea. aadtotap tomdocad totwan aamW pair af 
toateddb^tto Jiitota arr pi ta nd topclbcr aad tto two pbraa Aw wi a d tola oaa toadto. 

In aiabiaK Iba kooto Airdrawm wbbh tora ainal MraMor piaaiaAalaa ikooiiala 
tto Atrniiara, tto toea of tto kaob ia to to Ant auila to a db. M aban diwiibd. aad 
Ibealtobaebpartof itokaobwitbabobto kt a ihIbI dba pbta of Ina b arat pfw 
Tkbd.towluch tto natal ataaiaramw pto b Axad.aa4 tto Mm batoppaMadlkru^ 
tto apertnra ia tto book pbca, aod tto Iwiv that b, tto baeb aad tnm nraca of ton 
pat lofMhcr. tbey ara ttoa bra t ad aad pt aa n d to dba aa ab ara daoaribad t Itoadfraf 
tto bach pbaa BdUap toto tto eooatrrmak groara of tto boat pbca, wbib by tto 
heat ib^ ara paricctly cenralod loaetbor. 

Mr. JC JaBMahaaoaatriaadanetbadoropratogBpttobaraaofaatlto, by whbb to 
aroida ito rbbof atarduaaar fhtaltap, wblcb bapi tobappea totoattoaitooiaaaria 
opea Ire. lie takra a aedid biook of iroa pbrrad witb a ooobal kata, wbbb b Ailed 

^ a coabat iroo piag. toan tton to a atna to tto MBprralara of iMditaf bad, aad 

tonag praibaily rat op tto bora bat^aka ea ooa aid* with a mm, to toaefn ba 
lunaw rod toto tto bob. aad drieoa tto plot toto k with a naUal. Ky Ito brat of 
tto iroea, tto bm fell to aoAened to tto coana of abuat a ntoato. aa to haar Baitiaa 
ou to tto aaoal way. 


tmpmutim ^ Henu, US7. 


ttonw md TIfa aal ylana toanwr. 
Haeir lowaa ... 
failed Staica ... 
Btaill .... 
L'naguy ... 

Boroot Ayraa ... 
Britbb fraraaainan to Soatb AlHn 
Orktah EaM lodica 

Awairalb ... 

Otberparli ... 

qneatay. 

- tool 137 

7*1 

143 

334 

«* 

• ISA 
UWI 

• K» 

• IkS 

Vaira 

dllAtA 

MMO 

1IUS7 

■.*43 

lUtoS 

A4I-3 

4A,n3« 

A.I1M 

11.134 


M3a 

dIMJdJ 

EeporOMba ^ /ferae, IM7. 


Ilorna. lipa, and pbaca af lion • 

QaaeaUf. 

- ewt 13*7 

Vebia. 

d3l.»M 


IIORKDF.AM. Tto Cttfima hhJat, marttoMa ralbd tto rokaHtoa. It b 
aMriagyaad toort wood which prowa to aoaw pafti of Earm. aad which b inporlrd 
Iron Aanrica. Il at aard by niUwrigbti Aw iha eegi oTwhecKabo iur'lkiitln aad 

tar Budbia ———. 

II UBX S tLYEB. ar Ltnii Caawu. Foard eblorida of ailirar. Both Ibrat aaatoi 
mw gireo by tto a bb miM i to Ibb prcparatkia. It b fcoad aadio. tbo Suraa, 
Osn u#a 

IIORS^OXE. A aariety of qurti. raambliag Aim, bat oiara briltb. aad. bnrnk- 
ttg wiih a nwin apitoioy ftartare. It aonttiaita ocran iaibeddad to tini itrrr 

BM CMKOT. 


IIOIWE rHMTR ITT. (Afomaater iT/adr. Fr. i Cnaeiar J>aaabu*iab.Oena.) 
Tto wood of Urn wall bauwa lira b aicd by tto TaabridM lontr. Il b aaly aai- 
ployed Air aouw rarabbed wiirba 







HORSE j^WER. 4CA 

nORSR rO«rr.R, la Mmn aairiaOT. • («hBa>«4 by Mr. Wt« M njOOO pnoiub 
T ol rtu| i »^ t lific4 oa* faol hi(b far ■isait, Air oac latiia iL D* Aataimi, fiaai u 
rmnniMioa of Uw worb doar by barar* ia tbr •iiiau.or )p|p <■■ » *! ■■» d aabtbvXbr 
raiatiif on ftran tbr aUoaa at Tfry bny, Ibo biinoi bria^ if mtaM itu and amaUi. 
baa B o ael a d id ibat iba aaaftil aAwt tl a bona yabad danaif debt boora, ^ rao rtlaya 
af Caar b a an tarb, ta a Manfai ar adll aiauaa. Bay ba mnnat a d at 4U kOnfraaiain 
raiaad I aidior par a t eoad t aaiebia orariy ld,440 pnaodi raaard oaa Cwt par miaatat 
baiae airy aaariy oaa half af Mr. Watt't libanl adimatn tor tba bona pcaar «d Ua 
ataaai roe>B*& 

Pradartak WUliaa SuaaH. M. laal. C. E., adopted aoma pcraliar condhioan of 
work oa ehieh ba vaa aa(M^ to dateneina tba ralaa of Aarar eoear. Ha had to 
ewkr a taaail fbr tba Soatb Easure Railway. Tkbtaaad war mm ia tba ateldla 
had ad iba lavar praaa-aaad. baewraa wblcb uA tba aurthn of tba gnatiid ia iairrpaard 
tally tba a paw b^ edtbr ■mw atrstaai i bat ia atakiaftba cirrae abaAa Air tba work, 
k aaa fcoad that at the IrrrI of tba lop of tbrlaiKirl, Ibt eraaad aaaaaad tbr chararm 
of a i|e>ckaaad. aalaralod with wairr. ia aach quantity tte it aoatd aoi br ndorrd by 
Buaaal lahear. Undar tbaaa ciiraiaataarra bona aiaa wm mwtad Ibr drawinjr 
Iba wairr by bamU, entaiaiag oaa baadiwd gaUaaa aacb, waigbiag wbaa Ibfl 
aboni 1310 Iba 

Tba ragiaarr'a lataattiai waa, to drira almoltaoroaily flnaa Ibraa ahafta, ia tba dirac' 
liaa of tba taaaci, aa add or baadiBatorarry eS tba water i but tba eanb, which «ai 
aaad miaad wkb laa partirfaa of Mae day, waa ao lUrd with water an to baromo a 
Buua af aaaufiaid mad i gn a t aarttiooa wart ibrrrfntw nnraaaaty in oiarroaw the wairr, 
wilboat crartiag pwmpa- At drat Ibla waa arcowipliabrd by aMhiag laeb buna work 
fbr II hoaai and ibra fbr 3 boan par day, atluwii^ oaa bear Ibr fond aad tad i aa 
iba wairr iacrraaad k bacaaM aaanaary in work aigbt aad day, aad tbr titae of each 
h<ini‘a workiae waa rt d ae ni gtarraliy to • boan. a^ aaawtlitMa to 3 boara. Ai all 
the bonra were hirrd at tba rat* of arm thiniaita per day, Ibr ragtiwrr, who had 
tba dlreatiuo at tba worka, ordrrrd a daily rrgiadr la ba kept af tba actaal work dona 
by each bane, fitr tba doobta purpoaa of aaomaiiuag wbctbn tbay all prrfwmrd tbrir 
duly, aud alao hoping to eoUm a body af theta ivialirr to buna power whlrb might 
be awfbi b ai aoftar. 

Mr. diuiaia grrn aa a prapaailinii. ** that iha proper eatiotatc of bona inwrr would 
ba tbatwbicb mr aaur ri tba weight tbat a bona eteold dnw apoatofawefli iba animal 
actiag by a boriaonial Una af iractioa larnrd into tba rcTtMal diraathm by a lim^ 
pallry, wboar Matioa aboold ha rrdaerd aa moeb aa poaeiblo*' Ha atatiw that tba 
■uumcr in wUob tba work waa prrfumird, nrrnmrily apjaeacbrd rrry aaariy to tbraa 
cawditiona i and aAar giring tba princinal dimaaawioa of tba bone gma, ba aaniyan 
eweh tat of vaparimaom, and by tab mg tlm mean of tboar, agaiad which no ot^actrooa 
eoold ba aigad. br arrlrn at tM tUlowing malla i — 

Tba powar of a bona Air 0 boon i- 13,411 Ha. niati] I fcet high fai oat miaule. 

dm da • - «t,SC0 da 

da da 4) > KfiM da 

da da 3 - 3S>4.1 da 

Of tbaaa rtanlti. ba tbialu Iha axperimraia fhr t honia aad Air 3 boon ahme aboold 
ba a^iplrd aa practical gaidca. aU the otben briar ia aome dajpae ol<}aelianable. 

Aa a n—r~ of comparaaa ibe thUowingtahia of aatlmatea oibotM power iagiran:— 


Kmm. 

riniiii mw 
1 fatfll 

tovminnu. 

lloNTtef wrk 

AMluvitr. 

Boullnn aad Walt • 
Trrdgoid • • • 

DrMgulMn ... 
Itilto .... 
Bauaaun^ ... 

Mewe. Ibr Society of Arti 
Smratnn- ... 

33,000 

I7A00 

44.000 

ITdiOII 

344»0 

.»i.llO 

33,000 

s 

8 

• 

Hot datad 

8 

Not alated 
Koi itatad 

RnbinaoQ'a Meek. PhiL, 0.14A 
Tndgidd 00 Railroada, pL OS. 

_l>r. Orrgnry't lldbomgtlea 
Ibr Prmical Mra. p. 183. 


Tbaer an macb bigbtr ramita than tba anragr of bia er parima o ta. aad would 
man uauriy accord with tba aatrewiaa obaaiacd by himt but under aDeb^aaoemira 
fhtlgoa the bonra wen apndily aabuoaled. and died ispidly. Kearly owe baurirrd 
boran were rmphiyed i tb^ wen of good qnolity i tbrir annge bright waa It band* 
1 ineb, and tbrir weight ahnot lo^ ewm., aod tbay oed from Sik to 4<lf aacb. They 
Lul aa macb earn aa ibey ooaU rat. and ware well attradad la 

The total qnantity of work dona by the bonaa aod ila aoal. waa m aadari — 

Viu II. II 11 • 
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nonsEjowER. 


***<' 4n«a 104 fart, tlw iiwsaa tMiffa, 1 1 ^ 49 ] 

ta.|S(kSOi> fallim 

Do. ••nK MOO Jfa- • •«» • J*"* ... 4^30 


Total aoiglrt <!»«■ la lb« Mofaca • IMiMt 

Total coot of iKim lotaor, io ri oi ln m • toy to 4rirc ««cfc toto^ l.Utt Ito to..« 
IIM. OOT too Ito Kcng* Mgfcl «rt 104 ft. ^ , 

Mr. i*»l«a»T OHMir obow ci|wTita*M* on ito ooiuaiit of »«ni lartifiaco of ■••• • 
trackutatoMBaicaMk. (to ito opp" * 

*»r» Um (to to»to« iDpc »«• {MC^ artli Ito mmm t4 iwpcofloii 10 w cctnaaKy 
mrw wcif Irti. to m caacity lo tol io ro (to !••»» uarml hjr Ito tort*. 

Tto rauUls aiTiTod al fcjr itooo moaoo »«» aa tarlma, itol to cooU Bo( Jolaca 
any av»fa«* coMctooiaao. m ito powi» caortart carlto tolwoca to Ito cart Ito Ito, 
Ito awtaT iUaiMiikto« m Ito ip*»«l «ao lact —ta* . Ho lkaa||toltol >1 aiiloa oaa l<ta 
hirh sa anraao Mliautr. oaa Itol li oImhiM bo 4 cienrt 1 odlm frr toot, aiitotalh 
la all ortitaatoa of tocio povor, ito ipcod waa coaulmxl lo to al aa o<*fa |0 of t| 
aiiWi t»r tour, vri all cBpcnoKSu acre rmlticto la Itol auodato 

Mr. lUwklaa, ao«» ycoia vaor. tod laadc aaaicroaa ia<|atr>ra icaendap (to aorli 
dooe Vy tone* la drawii^ upoa eaauaon larii|rik« roada, aad fhoail Itol Ihor |fn| 
tofMO oooM draw aa ordloary atato eoarh wiUi ill raaiiilnarat id t ata iinm . 
al Ito talc of Ira ■(!« aa tour i that If (toy ran atafr* 10 mlka la ito toor. 
ito toiwa aunl real oaa day la tiek weak | Itol food torwk aa wnrkKi, woali laM 
only Hat yean, each tone drawio|! about tolf a laa. Ha had toaa iaAiraMd by 
Taptmiri (tot fued koraea woold ^k at Ito rata of atlbo fer boor. Air iwalaa 
boon oul of iwauty'ftmr, maUaf M adlra a day 1 aad itol Itoy onald reartinoa to do 
awb work day by day. cadi boaia drawtaf ooo ioa, for ouay yaaia, prutided tbay 
tod Bol beoa worked Wd wbro yean(. 

ll la daairahia lo know Ito atrtaipi ipMd at wbirh Ito dUtowM taica af work bad 
tom pardwaMd | ibii waa nanUiol ia older to ft ioa i aay calawlaiiaa wpoa ito noiilta 
gi i au . Coach praprirtim ealcoUlad that al a opard of 10 lallta par hour, a torn waa 
nnoind for orery aille giinf and rrlarniaf, to that oo* hnnr waa krpi far a<rrry 
mila of road. Now aanpoaiay a Ibwr-koraa roach, with aa arataae toad, lo wwifb 1 
laoa. (to load for each tone waa 10 cata.| wbmaa ia ito caaa of a tome drawisc a 
cart, Ito froaa toad faniaaatly aaknoMad lo S Imm, boi (to apead waa ladaecd W t| 
otibw per hiiiir, al which pace to aoweriiad that !• aulaa prr day aitold toeoaoUaiaJ 
a fair day*t work 1 thia ttorvfbre waa deobto Ito diolaaaa with faor liam Ito toad, or 
aipht tiBwa tto coach work, tort with a toarier hono. 

The law Out the qeaothy of work done waa at ito aqware iwcd of tto rahichy.—or 
M the Cuba root uf the vclo^. io equal luaca, — ia coaidned to anirk npoa caaids or 
Wica atarhi( tbronfk Ito water. 

Hr. Rrimia kad tried aonc cxpcrimcoti oa tto fame of Iracltoa of (to boon tm Ito 
Grond Jooctiuo CaoaL Tto htwiaf rope ia attached to a dyaaoraoirler, which bad 
prriioiuly beea al lca l cd by ireigbta. 

Tto hone, aliboogh orj^ at dm ataniof. waa aficrwsida allowad to fall lain hit 
aalaral apoad, wbick waa >4 nUc* tof toar on tto amaga af 80 aiilm. Ito anato 
aniai a p e ed waa 4 aiilaa, aod tto auniaiaai 8 aailao, par boar. The dyiiaainoiiltr 
tudkatad aa araraga of lUd tba, wbkb waa oapabto of orrTcuoUna Ito ivi l ai a ar a ef 
Ito haded boigo of SA tooa, boiag ia tto ratio of ISOUi Ito woigM of ito hocaa waa 
■bm 11 cwla. 

He almt tried Buny expertnanti apoo a faol boat, lool la hlai ia 1833 by Ito lale 
Ordanal rago. Ttoiaa waperiaaaau wota priacipatly aiado ia order la aai t na l a ito 
conipanrtiva mlatanoe of rraaaU ouiriiig lhrou|tb watar ol diServat adaciiiei. and 
the (innd Jonctlea Canal aAwdrd a cenTcaiaiit aoponnniiy of eodrt tikt og rtMna. 

Tto bnot waa 70 fart ia length. 4 faa< ia hrrodlL aad diww 0 inetoa of water. 

The traetkie ladieated by the dynimnaiatar ttofUlowlag roauunee: — 


Mli,« aaf aeie. Dak 

Al 84 tto raiutanoe waa 80 
a . 87 

H . au 


•I « ew 

S . 70 lo 75 

Oaa hono mu lapiojad ia theae rxpt- 
ruaeala. 


HUnpaaaM. Bf» 

Al • the r ui anco wai *7 10 814 


7 

n 

850 

• 

•• 

aa* 

rw 

w 

dll 

10 

t* 

575 

"1 

•• 

MS 


Arerage aad 

Twa hortn wore catpioyod ia theca ripe* 
riaioBia a 
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»ymafiWe«a»l,«D>«j» MccTtei, A# rW-iJ (WP 
** «T** **y.*^^ “ iS It WM itw m P tlMi «kn ■ W 

!" •“»-•««dflrtk, •»! .fc«iifc«T,iari^ 

«u 11 j tk» ri« •(( r* 4 M)rd M 11 iaelMB, Bid tiM IkO M14 faxlM*. 

GMMrcimruMMiiailw •o««r«riM<nn^ Arir «n]tlit« aa« •tnrtwvi ta4 

^"y -r* >> 4 «». Ml . 4 ,^ 

P«l» M MMMd ^ sad Wan | raailii iiaf ika arrtafv (rntr dl Krvnc 

• L ^ ^ ' fc^kijraailHaiaadudt 

. *»■■ kaa gi«<n tW fcOnwiAit KatraMst o< iW waA prrtl o a Md W a t<*- 

k Z ^^ xT ^^^**? *****! "****^*^*******"”^*^*^*"***^*”"* 

Tr? ? ^ *??* •??« • •«». aatabar «f Imnta at 

Tmaa. Uaabarr. W»»ry. TW M. fte. la aat n— d to kaw rat IW 

•Mav p«r ^laiter ptr troMk ~ 


Van. 

ISmwI* W HttlH 
U HAm 
fm tliMpd* 

Uif. 

F«na> WatyM 
4r.aw4| It Pm 
tmtlpamriwwa 
Main tw 

WtbfeM 

II l|4«tfVT 

CmtMIVd 
aad Mraa m 

*4aw£' 

Um aaf lt«8r.4< 

pmAmma 

IU> 

mm 

i«ar 

IMS 

tm 

l«4lt 

IMI 

U4t 

Tattl 

T 

}r%, Mwrl) 

8.148 Iba 
feOTj - 

8.0JT 

Ms; 

8,TM 

8.811 

8J(3 

l.vielba 

I.74I 

l.fM 

l.rtn 

ijno 

i.rM 

I.TtO 

Mlllln. 

Mst 

3.377 

1.313 

tLJfM 

ajiM 

a.8ai 

<43 8 7 

44 Id g 

41 18 0 

U 8 II 

48 II 7 

43 0 1 

47 0 8 

dio w a 

8 18 0 

■ 13 8 

8 7 1 

7 17 II 

10 It II 

10 1 0 

mam 

ii.i:i 

84.418 

808 18 8 

88 all 

j Mia 

1.138 

a.iM 

44 8 7 

8 14 10 


a "7~7~ ■ wmiea omma n s worn onr riiiiiootii, wlikh 

^ ^* ***^, ^ ^ ^ octiunj pcHbrana ika^ b« a laafi« 

fcr a oMiaMrTajHo period. 

•A 1«»rry-^aj*a«, vvifkiag I) tnoa, eaiTjrlag aa ainatia load vtdmmdl M tnoL 
w d>a«a by na Wfar aloof a railoay (M IWi to Iraftb. IMadit briac aad 
IW rMulaiao TOO tm haviog aa ioctiaaiioa of I la IM. narrag «• woAIng daya 
. a aaibaf rf lri|a waa l,aat, or aa arttoge of IT'I irtpa each day i iW ibBarf Mr> 
•••» trip waa 4 ailaataa, ar at a afitad of t-Tt aiiha per boart and tba 
total watgbt dtawB. iadadiag that af tW waggoaa, «raa S 13 M.«no IW 
lUpralod npwriMeti pnnwd. ibat apna tW iacUae of I la 138 tW waawnia la 
tbalr ordinary warblof Mata woaU Joat ranala Maliaaary | Iha (Hmimi «■ Krafera 
maaad M ba l«^ ^ par ioa i by calralatioo b waa fiiaad that tba bone niMd 
3^390 Iha. I feat bigb par Mlnnta daring tba 8 werbing boara aacb day tba utrfnl 
of Mona earrird, bang »I.T39 Iba laiaad I feat high par ninirta. 
Tbla dlArraMt Mwam the work dour and tW mefdl Hfect artaa (Voa tbrnacmary 
atrrngth and walgbt of tba waggoao. ^ 

*?^**^ r°P*pyr* •" • oxoMtaol DeToaahiro earl-bonr. • yean old, 18 handa 
blgb, aad wrigbad I0| cwu i be eonthravd doiag tba tatae work ikynogbeot a wbola 
•oamrr. mtamlng In goad roaditiaai bat a Ugntar hone wat fcaad rnnniial to h. 

HuRJtWIIOUt. fw onlinary mrtbod of «ain, tbn. i,^ tSSIt iL. 
M bawavaa Im btlaly Intredarad whh naeb aaaeaat a atarbiae fee aiakiag bone. 
^ •f ^ Wa araelad at ffaillminna InnworfcaTw.dw 

by tW iaroataw, Mr. Hmry Bafdca. af Ttwy. Kaw York- Aa tartr aa 
i* •~*»«»C^fcr«ti>«blnafcra»akioghoaaaiboaa.whicfc ha hapr^H 
ap^ ta IMS aadt^ wai taraad to praatical aeeoaat by tba- paadurtioa of aeon- 

Thapraoeiitiiiaahina. bawrrwr.whiahwaapatrBlad 

la IMT. la catiralT diAaaal fhwa tba hnacr oata, and it a »ert niaaikall plm of 

?*^*~"*^ ^ •“.P«’^‘«M»aebine»tlia|>i«*afin»borafwbicblba»lioewaaio 

u Pf""™ af tba rallm bang 

^ ^!1 f*'*^*^, ^ *• fc»r, mhrm k wii MKMtd, «m aatmljT rsiWr r? 

ta^ad ia If ^b tha n width, aad Aa wMcolag wh'wb Uf^nirad at tba trowa of tba 

ilSI4*!b."IIUv’"2 “** P*“ bafag btatad, • 

”^7,” nart iy bya Miog apparataa. a pma of tba rr<i«lnil kiigtb ri awt ott 

irj* **"** af Marl, akapad libr the buida of a hanaaboa. ia bawl, 

and fella npon a diAi a wbaal kracath, carraapaadlBg la ona «a a ryitndar abwrtL 

any 
































Iiosg^-.HT. 


final aiimjfx ky A# 4«»if»4 t#« telcfil ttt 

-- kiniac ikr ntnmitMa, ar Wah, ’t tW tkoa, t^d tr>'naf 


Matal atrOMta t At 


tbt taqaitaJ il n y t ' 



Wtoa wW rna^ la da dia, tW aciaaf* a I 

4jracti«iafiWwa»h.a«a6aaattJa*»4ta»*kl»a4«7a«««^ __ 

IIUSir.KY. (Bmm>iwn». Tt. i tknmffmAmtK •*« 

b tha gntt kai|d«at«l of Ait baalaaB^ A^h ll a|i^can m tm ttf^A ht a 
catMl maeWat, oaonatt aaftlT oYa itpatalaa tt patit oailr a a d »rm »«i t i auk a Mria- 
^ Jama ofattaBtiaa. proraW ao acomma eoaotytiMi It «ni fctwtda* At aatM 
of ibt kMlm fkbm. Thh taatart to fcdaUy dtgttaa* tAai At rat t aa y ija r dt iy i ri iA 
coaauutct efcah. at At altfliiati iat|»tAai of a Aatkia|t *>« tk"*» 

*'uMUoal of katiac IwodialiBal tyC*wm tt tluaad. likt At aatp aad At waft. «Mtk art 
VMM itfttkM ky rroHiac tack oAtr t« rifbt Jf T"Sri 

sf a tiatW Altai anittd or looped kwMkar ta a ptevliar awaatr. aklak It ealW 
•torkiac-ttilrk, tad aavtl l axt ckaia-vork. 

Tbali h«tl nplaiaed by At tW» A fif. fca. A tlaflt Ibrtad b fctwtd laA 

a Booihtr af looia or wavea. ky amafiac it 
ottr a auaihtr of aanOM att illia . at tkava al 
a I Atat art itta ia td o» ktpi A At At« af 
loopt at aiTtt. by btiof dnwa or jao^ 
dnnutk liaiilar loaya or aa»ta ftraad kf Aa 
ArMd of ikt pttatd A t cooiat of At avtk, a 
Tbt bbik Aat fcna4 by At aaiaa af a aas* 
bar of loopt la tatUy aaniirttM, biaaatt At 
itabUiiy of ibt vbola pitca deptadi apta At 
akiiBBit (karnint of At Bnt tad of At Artod i 
tad tf Ab b aod<MM>, At leopt ft matd by ihal 

tad vA opta, tad Abatt At tafatajM Itept 
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not It a tliat. aatil tbt vbob b oBTarrllrd, todiawa tollatotht bofb t 

vkieb it vat aude. la tha ttiat oauAtr, if a Ai«ad « a atarkam jdttt fc.K or 

Vrakt at tor tan. ordioH a AtA. M i» b calbd. b imioAbltlr prad^ a hol^ 
toil tbt rairatiun of Ar rtat caa ooly A prrtenttd by fttUoiof ,** 

A obttrvrd Att then art maay didtitot fcbrica of AMaiof •“!*» *»» 
ofonuuimtjU bakery*andM rniiiirttadifcwikind 

doer h, vt Aoold grtotly txettd oar liuuM Wtaltr lalo a dttalltd deacn|AM of Aon 
all Tbat tpedot vkieb v# hart rtpreaented la tf 903 b ^ coomoa nockloy-tAtk 

Atdftitplaw boiiefy.aadblhraitday Aonaehiiit called At eonatoB^o e kiB y -flaaMs 
vbirhbAtgraaadvorfcaraU Atotbtn. Tbe operatioo, ta ve tat. ooaajtta A 
ia« Aa loop of a Artod la ettawrrly Aroo^b a irrUt of oAtr bopt, w knc at At 
««rli if rwttinaad, at if wy plainly fbavn ftif Q«t itUca ift A. 

There b a mat rarbty of drtbtwrt fnawt w at for prodaclaa rafoa oiiAAaM 

klodiofhaitry. Tbt dm. which tonalbt foaadttioo of At vbifo.b Aat farkait- 

tiac pUia boaim, a At eoataioo Nackiaf-ftanc. _ . ,. ... 

W Ait valaw auebia. At iaraatioa of Mr. Lot of CtabrUft. a tidt ibiall"^ 
tirn btfif 9M, viA At atacatial parti. Tbt foaAiR b tappoiltd by foar apitfbt 
potlt, ipmeraUy af oak. aA. at A h t r bard voud. Tvoaf Ata poataaapearat t 
At ciinoretiatcraai ™ib tnatcc. Al a b a auU a ddh i o a a l pi t tt of fraatlafr vkbb 

lapportt At bo^i teal. Tbt boa-vorh of At auebia b bdlad a tertvad to Aa 

Bpprr laiit of At (VaoMWOtk, tad caatiM of tvo parti. Tbe dnt rttti apoo aab m 
pnii^ iron, vbkh apptan at a, and to vbbb a gnat pm af Aa aurbi^ u 

attwbtd. Thoapperpart. vhiehb(crBefaIlyeaIbdAteaTTb(ia.ruaiiipaB Aoirao 

leb at ts aad b aapportwl by Ibnr MuUI vbeob or traeka. at tkM art talbd ky Ao 
workaita. Al At apper pair of At hock tuodard tf itve trr joints t«t of afclca 
tppttn al 41 aad to llMae b durd a fnuoa, oaa tide of okiefc b tNB taltodiag lo 
By atraet af Anc ioiait tbt tod at « laay bt depmatd by tbt koaitr’i haad, aad M 
rrtiina, wbaa wiitrtd. by At operaljaa of a itreoti tpriaf ^ Maparrd ttto. aettaf 
bttveea a craw bar b Ibt ftaaic, aad aeotlier btkrw. Tbt aotina of Ab tprtM »• 
Ttry apparrot hr/ty 99 *. U Aa ftoni of At fVaaw. imnudblrty oppoailc to wktw 

Atbotirrtitt,aiwpbatdAtoatdbtaUehfonMllMlaapa. Tbaw owdlMW^J**’ 
booki, tra laart or law aaiarruiit, oceordiag lo At eoarttatw tr datatn tt lat 
Moeki^t and tkb. ahhoi^tb Baaroidabb, prana a rrry cnatiAtrtMc abolewtiit of 
iktralat ofatcockiag-fraiaab la abaotl tr^ sArr ai tirki at (wriawplc, Arariov- 




lIOipiRV, 




iptairf-r . 

■r iiwr •«*. M U m»j W •••»•*. B»l i« «W mmmaf m r tan «< hiiiw j, > frMW 
•DM ■■iifcrl b UMllDd tm mr )• i* otmtiM M iW mm ^mUi/ *t wMk, wnh 
«DMf«iMi, I 


M. k UmlMd fc» MM Id ik opmtiM M iW mm* ^Mlk* 
•tea. dMt U Ik* MA U>« »€rt M>7 W md 4* • iMk 

I bM ■• DWi nai — ia ^ 


•r tumj 

tk* kM ar cf kMfa 

Uk« dIdm. IUbm akfM lk« 
auuw&rteM k •itokrtlr ^*v 
Mcst*4, aMB7 fimaM bm^ k* 
Ikfwa idk ky e *«<7 viOMMak* 
of knaaaki aak trWf* • p«M 
MtckaDM iim farrkM* ku vwa 
frMDi k* k kir rirr Ikattad to 
Ik* MM* klak of vork. Tk* 
cnic*. M k k «*tk4. af a Mack* 
to(-A*aM k Nfaklnt ky tk* 

aaai Wt af Iobm m a ti lai f ta 
tkrta la rk w af ki Mi llk , **4 
rk* i*n amcki ika c u a r to k 
ftaam U t oMaiM am hria* 



Uaai. aaf Ika taaat MaiJa;^ 
la gtaal ralaat akaat Funka. 

Tka aaadtn an af iraa vliai 
Ika auuMlkdan uf aklak k 
?trT aiapk i kal laa« pnclka 
kiilto an k fcaod aaDm^ ka> 
kin • naadh aiakrr at ^ a i ta* tka 
dcttarltjr akiek atk aaakla kka 
kolb to atKata kia aark aatt, 

•ad ia aaOcicat qaaatiijr to raadar kk lakoar {aodactiva. 

Tka |iwaaM of aakia* ika o aadlai k aa ktUnwt:—Good waad Iraa arna, of a prupM 
Aaaaaaa, k la ka wlaatodi Ikal akick k tiakla to t|dit or apUatn. riikar ia tlia(. 
imaakiaf. ar kaadhig, kaiaf totalla aaftt far tka par|Kiaa. Tka am k Atto to ka rat 
Uto proBaa taaglka. aMardtan to am Baroato of Ika tnau far akick ika aeadlaa an 
daalnrd. cnana aaadlto kelaf aiiaildarahlr ladfar tkaa Saa aoM Wbca a auScMat 
aainncr (gcariallp cobm ikaoaaada) kata braa cal. tka alia annl ka wAraod n BHirh 
M pnakbli. Thk k doaa by laymc thato ia roaa ia a flat iraa boa. akoat aa iiick 
drao. a ilk a clcaa eoaar i ika hn atimf Mod aith rhairoal bnaaaa tk* Mrato af wiiaa 
'rta twa. haiaitptaMd apaaaBodarairflra, kfndaaily haalad aatU bath ih* aliwaod 
ckarml hinc laoriirMl a toodcnta rad baat. kaeaaaa. war* tbr knrt iaenaaad to akal 
aaiitki tarn tka ahitr beat,Ike aira woald ka rradciad totally aadl far tka nkan]aaat 

nruacawa akick k kaa to aaderfo, both ia iakhiaf aad aorkia^ Whaoikaboato 

braa aifaeiaally kialad, il auy be Uk«a faon tk* An, aad placed aaio^ kot aabn 
•Mil both aahto aad kot kara (radoally eoolad i for tka aloarr tkr aim cool, tka 
aoAar aad caaiar wnafkt tlwa aUl ka. ^la-n paffrctly ml. tka Beat pracm k to 
paach a knakadiaal groota m tka aten of rraar naadbu wkich raoairM tka poini <*■ 
bark, okaofaipraaanL Thia k doaa by aMani of a aatoll Mi|ioe aoaiad by Ike poaar 
of a Krew aad krar. Tkr eoaalnrtioa af than aagian la aarioa* t bat a ptoAla 

cIrcatiaD af iOM of iba awat limpta aad coMaioDly | -i__ tM 

aivd oUl ka fooad fat M. MC. It eoatku of too 
rary amag piwa of aiallaaUa hoe. raprrar a trd 
at A aad c. aad tkaaa two piarca are coouactad by 
a knag orll Attad joial at a. Tko lower pkea, 
or aol* oftkoaagia* at c. k aerrard dnwa by bolto 
to a Mroag board or labt*. aad tka appro |>irM a 
will tkaa gpr ar alak at p l i' ae a rt, apaa tbc joiat a. 
la ardar that A nay ba aary alrady ia rk^ aad 
•iakiag, wkiak k iadiapraeabla to ila corracl op^ 
atkn, a atniag brMla af iroa, wUrb k ebowa ia 
•ratiiia at a, k added to couAm it. aad dimt ita 
aeocloa. la tka omr part of ikia hridk k a fa a ia lf aerrw. Ikroagk wkkb lb* Awoag 
acraa Maaaa, wkich k taracd by tka kaadia ar later a. To Ik* lola of tC> eagiaa c 
k Arrd a koktot of laaip are d Mccl. witkaatoallgnoerto maree tka win wUeh kleba 

C orbad i aad ia tka ap^ oratoriag part A,kaakmckit*l. wkiak docaadacaaetly 
o Ika groora, wbas A k dapmacd by tba aaraw. 'IlMa* are rrprcaaatod at r, aad 
k At o i^ atroog apring, aklcb form op Iba ckiacl wbea tka pmauic af 
a a a 











































Ik* f rt il>> )• 
•Mt kanMiway. 
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til to ntotna fc»ai.r *7 it ^ 

mtuN ikM .totjMid«.«*rrtyjkk^ 

sr.r:Ll‘w 

Ua mkct to akrtk •» to »«»r«»Bto to to •»» i »4 «< Wtk Wto* • Itttto 

„ - *“ r. 

X-!? iktofct--«4 Ato. toy-.~ rf • >-*^ •-» toto»W - 

II iirflMiiFn In comurM i»€«T»iw*** *•» ••HDi* «« ^ ••■» . 

ssi'rUi:. Ai~ —-- - «• 

w y^Jfc iir lb* MwUt-tor vabibiuac ••* 
M«dto Imhto««to* »•»«•«■ 
Ito pr uwi T to n yri^toi t xi >t ri 
tk* atoiU* ain-ar* to «. uto »fc* 
•ockto or l*»«l MM. At ■• to ■ 
■Kitoa tt to* o t ri l to W , <ai Uto 
fora (toft to wktok toaMBtolrtoto 

to Uto oatoU. Wtoto ftonto otMto 


HT 



of Into oOlto a ratj*. to wfrnlto* th* petkwu 
ItokarratoingafaiaM-*---i^-u.*- 


uatoT-k^t^toto^. 

t Kraoto doV.-'t^ to. JMX 


m IM iOCiMrra m mwm, m nmvwt •• ■•wf m*. — — -— r~ 

^od'ik. rara* to I. Wton tW rar^to , >■ >»«.* ■>«»» 

■iaki too tk* (tronra to to* town, uto Ito aradto i. toto t ohrai to. ftmmt riaa. ito 
tofb oava. oaaia by It. trao rlatlally. 

TtoXtototo hook. Wlac tol prarairly 6ttnl.to. ar.l part to ih. totokla* to 
okiA SXXa oo^l to b. tatia.iaohlart, tor fonaiac to. 
ikratouto part^TTto •"« wki«h toto. WtotMi rwrj weoa4 to 

la raSXctnl .t o. A>-1«^ aod i. oo. to to* OKto 
Buckia*. It cooiJrt. to loo tmntac poru •, to. Im toing a laattoaito to horiaoolto 
kran BoiTiD« opeo a«arao«« toalrt.aod jacU a Una app^^ '“V^.^S}Clv 

la Tarloo. kbiUto laarbinery to o.U a# tha rtotktac-fraiB*. 

«. i» »•- prSt. .^ 1 ^ t bat to* oboW tuaJatotcUy 

«»ul pmitioo ia9M » tod a jJltoHr apoa a r«7 nilto**a wtoi rt |1»« la/jJ^ 

Tvj ~* .hn wa la Jif. alA fjotad. borijtattolly froa. o to i, aod lb* raaira to araioto 

»M ^ 

M9 




b at a. Ob to* foaot, to riakl hud to tk* jack at <k bajtoat nupraiUa^ a nrp 
tola pialato polubrd tnia,*kbhb lataMd a uahar. Oa* totocMjarkaaad uakar* b 
aUottto for ...ry atrood eralttnial. n«cdU-. Tka form to to. toaki. o'dl appur at ^ 
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Al »M t Ml ia a«l<r iWt all m; W ran]* Mifcna ta (Imiiv, ib <7 in nt Mt u4 
« Mwmb t»o (MM fitmt rf *((•. •fcfcfc •***••• nMlib •* pa««* n ilinm tk* 
ftm-dsak. TW«Wn4rflWJ»»ki«l.»(U|«t»4»oiI«i»l» MdwWihe^^k* 
■n >1 iWr knrii—fl ■dhtM, iW* m tmt m 4 t^VBall inn •miac*. nurf »htrfc li 
nnanrai I* I. A-•**^“*‘*1 •*“ 

Mui«»fili*jnk.i*ii»M*W»fcU|»Mnkjr'***»»*‘»“*^ Ii A*«». 

bn I, Ik* Mta^ <Mi ia MBMd t* wMl rf mat iW l««l b M ^ mI *rV 
•fik«(titk(*. «kicktirau«kileaf.b(l« TW (UnlndiU m, ijM akwk iW^Jnk 
moy*s m nlM omW. mi *mtin of pbm rf an MMoMk W»«. p*^ K 
miliMMi Aon mk mtktT. Tht atm W a. wkicb emOuM ik» whab. b of tnm, 
aitk I WMllnb* ia«r oribi M nek (ill. W«*iiif ■ ncMr; Ixtarra ikm, « • 
(Mnn rMviviikilKittmaaulor Mbiirtlwnnika Tki ennhi m ikiti plMrt ta 
ikakar, v«k ■ in taiii of bma nlbl ■ oowMMwnk. kman nek. to neortan 
Ml Mvami tbrtr IbtMcn Aran ink alkar. TiMa* li M l i’ri’ in b a m aurU* <M 
tka naa alMf* n tka rnnhi. kst In** M uiU. Wkaakatkeantaaalooaalimmla 

ira ^UnM to (b> kar. H ■ had wUk etay n a* 


•o Am I 
Ulwa Ika lia 


lU. lata abick 
1 Ina* la nil. 

I *«{] fandPii 


a nftelnt aaaatiiy df nahd tta. - « ^ 

aowiimaka ka*lM m laQi •** aaalr ^ ***■ «— »* » maiin *«n faaoltni 

Mla(c*f*lk*ik*iia,»bWkhaa»>mtaarln»l»*lyr«awltkm 'nwta^^a 
aonnataa of Maadarda Air Ik. Jaeka j aad a kab b«a* Irtlbl Ihruagk n,* iaek *«1 

•>rk aonh, eaa |H>lMk*d *»« fM iknayk torrm m a aaoaaao amtit for Ik* wkob. 
Tkaiwk aiakan b^ *a>y «*rd hr ***ry attaraalr or (arnl andk. la ardar to 

■pb(#iUMp*rt*ftk#.paanlas**r<ooli*lof*iok«**b*»ptay*i *1^^ to 

(kaa*.«*crT waj^ aiMn a* Ik* Jaak aiakan. kal lk»y m joialad M Ikt lof 


tala pkecaa/ lia. all af ahiak at* at t a n d la A* (iaVr* t«r. a. A »*» « ^ *1““ • 
aiokar of (Mrk kiad laaraali Wt*a*a ik* aardba aharaatcly. (taken ik* 

loBia an finad aaoBali ika Bnlle(.aal tka man nfiwn arta diffnaat a atimttaa 

k*ta«((a| 4 «»ad.*lirktaia»*wdtad(*eriktoelk*aB>cJ*of wnftiaglkeftani. Tka 
an^ Jtk*n*niiaM.of*hkhai>aMhta*ha(*lr*ady ha«iMl.*|T«n*l»» aad 

mf Ik* l»a anaa whiek *ayt<<>*i •»* |n»» ■din* lo it, aa* B|>pran *•“* 

eratnofamitae krtagaia Th* eimbf k«ad gtaaa la Ikata anaa. taailn katiaf a* 
»au»*Btai Htacl.b dr* aaafkl. taonbr to ftrtml aay y^ftan tatarf^ -.A ^ 
alkar pm •ahbk ar* btatal. by ab*atinf ihm aatinly ako** ihaat Tka rxtnaulMa 

•r ikaaa ana* « ika ' 


lioa of Ika kaatb brhiad. ai* 
dBaaenel by a etna* bar. «kick 
hai aba a rlteabr band ta thr 
nNkU*.pt^ingdD«a«arl( fc» 
a naan auailar lo tkal almdy 
anilPMd. ^Tkb baad « *n- 
eaakd ta A MX bat «bibb ia 
Ika frool abaalb*. A *"'• 
Fnn Ika adldb of tka beal. 
Um |rrB<i>f to ciniaertrf vitk 
Ika aiidlli imlb by a dapnal- 
iae win anaartaf at M. A *<*• 
nd Ika*. by th* iirraaan of ihu 
Inalb. Ike pmar b Amedloaa 
la etan ik* barba of Aa acadb. 
Tb* ntaaoroi of Ik* pnanr b 
aoa Kttax a aftwwd by nnaa of 
a anala tpobtag weight taaatag 
o**r a pilby bahiod | and nnr- 
itaH* by tkerraelin ofawouln 
(Mtaa, (Mwwd of a (tnaig hoop 
lUa Aal niMinnkril al a. Tb* 

iMer of ihnr b (irrfKTfal. aape- 

rtally by tb* .N«tita(k«n ba *i ^ 
bnaua*. *• ibay anrrt. b aukn 
th* prcaaarapriag ap with gnalar 
npaiily. aad eona ua aatly nan 
tua* ia aorkt^ How ikr lUa 
may b* pnciiodly Aa oar. k 
would bi (upcrlaoaa brn lo 
ta**atigBl«i b*l tl b obeion 


»n_A_ ^ H 


■rvHwwfw ; I— - ■ . — 
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lia£ 

M 1 
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tr* 


tlMt Um woo^BfprtB^ if W7 tti^anut tW mwth hi*krt»»«flio«of htoftK< 
atrwkdy cAcreM BfamM Um vmtMl i|»rtoif of fcA hto borto | Ato i«cao^oiu«» m 
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At I. 

by vU^ - . ,. 

to *-» tW Uif. .y.t W»w<l^ 

XTT rtiw i; ? * — 'g,” ^rr. f ir^ -.II- —^ im^—* -1— •*—*~—* 
*** ? ^.*^1 .,fc A (Wto. Ai iW itar wt> hi «h» tlrrdlaa •# ih* 4 toto 4 h»» «_»•/% 

th« toil* m-« titmof l«Ty« »h*]<?*■» iitTIirt-to* 

"Siw. u- j-h -.k-. eiutof 

' ■ Ih. »TJ, «Wn both hi«* "4 
Mahm »pfmf la ••rtiMb tha >^» 
pari ra p ro— n »hBI I* ob»»a «■• 

r polal M ablch Ih* ihmat •*» 
Mnk«r ni w rtw ai«a ih* 

D ud iha a»fk yafl ahtt l» M»». 
Tba Mmad wl. or. ■• ihrj «* 
mlM, Ibo load ttah»r». »•“ 



caaiidrtW. Md iha Ihraad e. », *111111 m wu uara. ww »» -. _ 

pro|!rMb^ armabja, wbkh k ?****" 

£ ^ ^mmrr Tho MuhlBC Of thi» ai c^ •** •lakaff mJ ^ •••■■y •* 

rtlrral M pimarr. i to mmubc « plaiawl by >Vl *:«. Tbo dirroto* 

adUn kaUn k ri i a i wod by ih# 



Him ai iht bar fnMi ahkh ibry 

an-tanooMwiDbialAi the Inf 
|yui« M ia ih* dJrrrlka #r««i » *» 

ai tka bach tuadnd*U a.nd Ihr 

Mat tl a. k the f««*o tt 

If a k polkd pcrprodicolarty d»»*- 

«mida,llM oftiai c w ill b e ra^ 

_lT*ckd.md hi offw •*«»«“ 

a. oin be bfoaght ncam to hi tower ert"»c p<^ r. *fc»^ »» 

the torr. whlcb ha. depraatod a k r»a«wd. Ibr n^g e • ^ rrwl to toto^ ^y. 

and Ih. kahwi *« iSuTbi laaiiiC of thr ^ 

MM thar. by tka hoakr nkiag hh handat aad M tb. eaa aa nf tl ua m 

ta/tf. #»*. lb. Wad kaltofa la rkia* toy ^ rf D«triw*._*b>cb 

para of iba art afjacha a. a. which ar. aaMad baU -jiai. tb> Mmaik iM 

ih«o at a a, k a cnaa bar. which, la daoyadhig. yr.uw itt *^* -' 

b«hiwl tW I iwin m4 pmarm ihm to tMr «fi|pwU 

■J» by ih* back •pr 4 ii«V wrtU th»y ^ 

*^lbiSS#i7lir>iMW^la order tpworh afnuar. tb. whoW apporataahkaf ptw 

Tioid^ .Stoi* * 'tl r* • “1 

BrwTiiaThBa.lf with a bobbin of yarn oraaC Tbi. bobtoa ba |itorM tooarto oa a 
aia of who. drirra Into oat aid. of lb. Araai. cothkwoa a to ihrMrrd^ m 
thM hl-SJ Itooly aa th. kuff k 

baad. b. irawa h too-ly atoog tb. aMdla*. tobiad tb. bath., aad 

ofthakabm. H.lbrapcMwodowaotoiof th. Wwadlqtop Mtb.at. r^.aad 
aalcch tb. iacha froai tba bark cprlafi. ital tW "JJ “ >• Mr a w ki ^ 
k doa». tha aaaibar of loopa lhaa fnnaad k doablad by hriaamg dowa tb. had «ah«*. 
Mid ibaafWftwaMd toon. ar« todged aiahrr ih. h^ ai brbrtnraj 

hwirard tb. liakm. TV |it««rdiBa roarw. tod Ihbra. 2” 

patbad bach, tb. harba an ahot by drpmamg th. aiMdk tnadla. and Aweia* d.*B 
ih. pnaaar opm ih. andka Th. torwMfr w.rt k ao* caaily brwagbl ^ 

•nki^ afUr whkb. by takiag th* banda. both ana of aiahm ar. it«.d j Ih. Jarht 
arr locked by Um bark ^ariait*. and tb* boairr got* oa to aaothar laaiaa. 
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rrtxa dMk »{n ta ilul *» ■*4* tW wW b 

yiL W ■•*u« ^ 

•rMiac tk»» tW mrii|» wtoefc frr»» iIm lwraaM*l totolM to tW itol 

irCl^t ■• »h»t«»to Bwiii*•• faar wto^ Ynifc*ft»»*b» »fc«k »• 

Z im _■ *ni Miiw iTvmtJ? tnm Im mmU rsaipi* m 

a wiwhffT if fi—‘*r r***" ^ tocladeA t>* ^ 

mMiiM «ttk mat «r sMiftBr fm* ••tW ••luta, «kicli mmmtorrry tkm m iam 
ii,,/iiii- tfcr Mwlln. to• »»»y eoBfi»*4Mto ll nw k «p»»». *to rinto«rto T»m- 

t!rtotkk.r. fto. w ^ttmir »a«nMr- iyHy < 

Wtoa K '—'— fiiWr liHwi raw af llw airehiuMml U"* •# iktor f»bii(i« to •«• ■■«»■• 
or loo toiWbiii to •aUTbTttoi rra bw caaf mwOkt, at«—|« » to nv titj W to 

irc!in«««.tb.»i«MbU.»*r^ tW toc.p.M.or.^to 

alU Balil rn»inb Wy ww mxm «|»rri«w»4 pyM. ttmmttamtm ^ 

rbr to • itoV ■« ••ptojrk to to» «r»4«. atol <bl»||aito«<4 ^ lh« of •»»» wr- 

ikMB runalf. haiirtn agttHta ttwmm lo ««rk» haw fmpanitljr mnrr rMploj* 
■yatoMartaT*^ *«» to Mtocabby jNublMi. toJ to uaip»r>ii( wak to* totonbn W 
""immIIm . --T to ID tonW toto Irtail mpMlb« ■ totok l iw w b**! 

ft—«..»fc>t»i. ** ** *iStorJ2!toto»! atoto — 

. iTZ; u MD|>laT(4 fcr worktoR IbM* Mriy*^ or ribW •torWi»»». »■*■ •« 

to * * *'°***^ , -*" 

It dM MM 4ilbr ft— too COOIMOD ftao*. wto not (n»»»ll » t wtriin* — , .t* *! 

to iW turmtrr i ihot P*»ti hootarr. kjr ohirh Om rita or ttripro •*» •• 

oBiircl* ao bihI lo iho uipUrotlao tt Ab atUilioaol Morhtorfj U —J to 

^^fub •«— ha* Wmi aUoirfy refrnod to far toe Uli—towo of tboM 
tmrtf of to* toaektoefT akiefc art o n— to k^ aad to*** |*w« rri*^ 

STV^aUtoT^ prtoeipb •/ *«»to« >>«■**«? ^ 

SaSl^TibUo^ «.Tto.JtokWof doto ^ b 

tvad^ far to* fo—aiiiMi ft mrift*. wkh ao— rartaMMi atitta* to^J ft°^ »” 

bM:s^'«SS! 

.-riy-MW* a. * 0 — 

i:;xr rJUTaoS- -—toto tto 

fararr bat toor* obiioa* or hrTrlW toward* ih* yotal. m a* to pra- 
nat oiatraetJon* i* worktop tkr«. Thry are aboKfratd to a bar 
of ifoa. frwrrally tiphicr lhaa to* tokrr, and atewr^^ ajian* 
toiThar b —bat baa a flrwl to rack ead. ^ atowaofw^h 
Ik* bar ■*» bat* a ktod of owaUatory awakio mi torws |h»oI*. Two 

lyatoMoflnatapcNirttobkari that in which K o*dltal*a beiapnaariy 

rmicaL bat toeStd a to«b towaidt to* other a«*dl«a ^9-*;^ 
whkTb a tooBb elrratom. wID arrr* to illaatrab ih* rrlMte 
Ofeaekkar^brotorr. Tk* townor boriaoaial ft*—^ ^ 

of wkicb e« h. .oea ta^*7«. • -• »Pty* *» 

wkrrr h bdwltofaiabMl by tL Th* tTrtleal ft*— *» * «• attaebrd to 
Ikb by tworaao* •now*, which amr* a* joi— *M 

tk* loo of tob ft*— b tor rih-atrdb bar at /, to M3 m id »T», 
and — aardU brrprratwltd to tr» *1/ At f i* a iwiall lawacr, 

In akot tk* karb* of toe rib-aatotor*. to to* *«— bmob*^ to* Iwgr 

«—darato—oftoeftam*. At * i. ooc of A. fto—a**dW^ to 

toer*UllT*po*itfa**fto*ao*i.«l*th*«to*r. Th* whob of to* rib- 
bar b biM ftttod with aradlct bk* to* ntoari fi* hm a**db* are rely 

aiatvd whrr* rib* or Mrip** ar* to b* farawd. to* ■torrah brti^ dUed ^_ 

opw^ btonk kada, that b to mj, with aocieto of to* aa— itpa a* to* Otorra, bat 
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HOT FLUE. 


«UnM Malta 1 Mag ttaly ItagMi •• iU Aa W m4 t n mr t t ta tu nr a la 
T*a Mai taaOM 4tgi>a4 kaaa lha aaalW bar. b^ ahkh tfea aariflaaay ata n a agaa 
ita aafar mmtrm k r*»«. Tha rWag aal rfabaig aaata la aaaMMtcata t> gHt 
aMliiiat br ihasM abak art aoacM la iraa tUitn baba, tag abab an araaghl 
bi iIm Waiarb hatl abaa airiMty. Tha pt i aaw takat pbaa ftnif br ibt aatlta 
af tbt taull ptaMT, aaA parilp ha ta aaaba ariha artllta blaitBaabag. AMal 
bran »U4rT b pb«a4 babbl iba ftt a u lta abicb rm» aa ihajlMMl, aal tirtci b 
taa lha bafa prtbMlH frob aaib aabar. 

U tW atai Big agnbbalbi 4 1 w. Iba plaia tag rtbbtl taaraa ata aiaa gb t abtr- 
aatrlf. Wbaa IM pbb art i a l i b tj, Ibt rib abllat ata laittg bi l atM ibt albn^ 
bat aa a*iliitoaal ibiEb aagglag. Tba rib attilw tattatinbg ibt pbb aaM laattly 
Ut biU of tba bat ibrral. aal ha agta bttate ll Ibtaagb that abicb aa aa iba 
libaatlU btbrr. gkaa H aa aAlWatial taaMb «bbb lataiaaa tbt Iba af ahab* 
biL aal rabrt tba Hb abata tba |Wa btartak «ht|b bata aalp raabtag aabgb 


baittiM 

UOT'FLUB b tba maaa gltta b Cagbal to aa ati ir lanat b iatol bp batat ar 
auaai ptgta, b abieb pa44a4 ata priatol eal l i n to aa 4nt4 barb. Fig. fit toptf 



m 


MBb tba limpltat taa af ateb a Sat. bratcd bj- the tmlcal raaod iraa ttorr?, ftom 

aba« M a aba ayaia baa ptaaa b apaardt b a tTigblp iaelbtl llitalbB. wbicb 
rcatitaa tha carnal of ab baaltg bp tba body Bag apital W tba Mata la tbit aide 






































nOT FLLf*. 


^^4 


t Mikji. «iik MTite or kndi vhidi Wwkj ul c«a4iM 

I ftvM Uw o WiMot m K ■ W* I)m n^arMim mH. IO ttn tko paim 

) «r aftoMT tin iW foado *>* 
tJi tbr aMta thaA a oIkiwb. 


Tliu oinalt au; W rop « aiil i 


food* ata 
M Weaa- 

ilal 


chaeatl data arr 
lla wrk ad cailea 
a. aa4 back *r~^ 

arrMJ* drUlAl a tba dftriac paUnr caaoa tt aj wk 
Kcv tha (fot of tka ofMiBanr b iln tmmint mt not open «kkh Ua 
nlM ia aa cadlMi aabi aa Um linir diaaiatiaa la tbatM-alraka 
bmU vithaaC iaUTnifCiaB, aa Wof aa ana ba an u na r y. 

Fip. KT n a craaa acatan af tka apparataa of tka nguUt ko».«aa, aa i« la 
)a tSm mmm acwaula aaM aarka of 
KaaUod. Ikoat af Jaaaaa Ikenaao, Ka^.. 
uf t‘i>nf«o% aaar ( litkaaaaw l .aa n ai ki a a . 
a a a a la aa aackad a|ainawal, acariy M 
yaida kaw. by M fkcc k^k, aa4 ID fro( 
vdn. Tkraa«k akoai aan kaU af tkia 
gaUary tkara la a kariaaaUl doar aaf 
|hifW aa Btakra. abora aklok ti Ika drian 
afaa*. iktmi^ akiek Ika goada at* iaally 
aaaanl hafkia Ikay aacapa tivm tka hn> 

•aa, oAvr tkry kaaa kaaa paairiaaaiy ax* 
paaid la Ika bai k« laaora kal anial air 
af tka taaar oan^ntaMaL A largo 
a^aaia flaa rataradmah naa-um ploKa 
raaa akng iha alwW btaaaa rf ikr gal- 
Iny. tl la diiMad laki |aa laag par^l 
raalM, akaaa aaa li oaa aro aaoa al a. 
t77, aarand aitb Ika raal-lfoa pUtn ra 
graaotd al ikair aada lata aaa aantbar. 

11w Ikirbaaaaof Ikaao plain hi harrr aa rd 

pmamairoty aa ikry eamt oaarar la Iha ... - , 

iinpUaearlaraaca. Tkara ara danprti akiek rrgafarta ika drangbl. aad of <oam 
Ikr beat of ika ilora. A A oralka air-FonagM or loM holn, left la ika aid* aallo, 
oad akiek ky neaaa of a hng Irea rod. anaaiad altk inn fhttt. nay kr apaoed or 

ekaadicvK^waBydiarva. d A aia tka laai-irin lopiiartiaf tka liaiwd kianropm 

aknk nna Ik* goaili akng. aad akiek an flxad lo llw trtm phicca npMatatid hr 
rr.daifn. f/aiaiiow banfbr aappoidof Ika arolilaiora or iioa (na Foaaoaraad 
VaanLATioa). Thraa baa aia kaia aaehaad ailkia a aita grxiiag. anU 

akooi #•» urai par aUaan, aad rxpal iha nolat air ailk perftol eftel- a ladirain tka 

paniinn af iba aiadoaa, aktak axttad thruagbow iha looglk of Iha baildlaip * 
aa*ligki Jn. pland M Iba aid# af aork aladoa lu lappiy monknM br aigW a^. 

Tka picaa lamlekad akng dw ahole aateal af Iha galley, aad nma thnnit^ n 
ika roaraa of aaa aad a kalfi baiog cxpaaad dariag ka paanga lo tba baal of 



ronaoea lo tba kol4laa galbty 
*7* 


at A k dn pad- 


Plfl* Fakr. 

la *71, a la Ika boa door af 
dteig laarblaoi obara ika 
good! ara in h aa d wbk 
tkcgratfBlaMrdaaU Tba 
iprad of ifcn anekiaa 
onr ba eariad by awaaa 
of ih» 1 VO c oa io al dram 
er.oblchdrlTaili alaer. 

«bra ika haa<l e r la 
hraagbt by ba ftirka. and 
adjoaiiag terava. aaaiar 
Id tka aarroa rad af ika 
kmr dnuB. Iba rylai* 
dar apna tka nan ibaA 
olib Ika laijn hi d r lraa 
qnirkeri and lai 
Urar o a Ika 
■koira fcr drawiag ika 
dm aiKhaalaai lata goar ariih the atabi ihaft b a nd , r, r. Bi ar Ikr tkiuaiag M oolrf 
gaar. Tba panayi r r carry tka banda wbtek Irananli tka no^ k» paddl y 
mtrlihMb A erlMrkal 4niai vittfior %o tlur eovtfw wiui 

rroairr Ike and of Ika nrioi of pbcaa, and to *mw Ikon ikroogh tka aportaMt. 
Ttaa nu^ of dryng Iha poddad calloan rnobaa f>r awb p^ of M ywda Ihreo 

r »U of coali tor Ui# toraaot wImb a Aw li rwptoyad, ftmr 
Sea CaJJcv Pu»Ttxa 
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lICJitiAttT WATS*. «iwrt to U mm4 ttitt ■ W Hmoo. 
m»* N w • a ■■lOi > it i* »w(t OT 4 t)]r ii ^ill i m «m E*c m Ommm. 

HVACIXTII. TW MM mA* >hMk «• iMfadai Om toMfUMC 
mImivA af linaa. U>artMk Aiffm (Iwb >npMa Mcni; «• MtMT. wWA 

k MMifp-rarf liHaiaf IN* Mfff-tvA 7 > —m« Mck «<m at d» f u mm tmtt li 
k a ««ImU( inl Mtkn • rttj mfn^ mg ■ — «hn al ■ Wigil Ual awl Am 
Am lava TW Ui g w yw tw ar* mMiMMa matt mm Mak. JliaaiMkt aanr to 
llw atat aal altorki lygiaiH at ratato nrttt ia Cf^laa. aka la ika auaa at aatt, 
atiaaWwiUaariaMaiWgaa tota aa aa .tatWhalaf ai W Miat IU|«Ulr (liaaM Latorl 
to rnaaa. at vail at to haaak aaar IW aaaw ttam, I* >• aka ki^ M aakaaia UdI 


to AB*cr(aa.to Bohaaiia. SaaaM.tW Tytai, Traaayitaata. Owaa l aal, to tki auaaa- 
attalta tt Fn4atia k a-»toa to iWwa;. aad to iW Uaa atowa ti Aantoal i atot to 


Miatk to tW tlfato Vannaa. at Mmm Kata to iUa Gtvttata. al toaliMy to llama, 
geotiaatl. Kgryt, tW Kiat lalWa aa4 akta l irra. Tka kTatoatk-ral tartatwa a# ak aaa 
at* mU (to w iahaktanla i^Cajka aa takrtor tnkaa. —IL W. B. 

HYtiRATCB ata ai iai p » aali at tka aaida% aalto Im., aitk »atar to kt i alti ar 
tf{aitalaat yaMattiaat. Tint tUW lhaa ta aii a i ml aaa aaaa at gaWA-laaa • la. 

OM aloM ar*atar~»,nf aladilke aiM k STaa Ika k^ttoaM aaak. “TWtaay 
a.ffrrtui AontoM ptHto ia t d I 7 «Mar to tka tariaat Ma<ri of fkin i tin a k t B t iia 
randtr k nttaamrj to atofa a aalaita |ataaifJa at aato t a t la l ati to Ikk raaaa t t. ... . 
I ikall tai|iti 7 ika ««r4 Imtrati aatr vkart ika valar it coattoard viik a aatt^ taak 
■a a awtaUia aaida. tkaa, kydratr of Itoto. kjdfata of pnta t k . kjdtaitd oai dt of load.* 

~llVI)RAlTLICrEJCr.:rrs. •MMoarta. 

IIYPRAITUC c:KA 5E«. Tka appUcattoa at vaIrr-Mtotar* to ttaaaa k dat to 
Sr Wak Anaatroag. Tktta art aov au gaeMraU^ awiUad, ikal tlikoagk ika aa l ^aat 
kalnaat ptootrijr to aaftaaa ri ag. k k tkoo^ adakakit to i^adt awtaa aatk a af Ikata 
aalaakt aad totarmtog auckiata to Ikk aaak. A itattiaaal atodt, kf tka lata—t 
at tka Britiih Atonektraa to la&t. bp (ka laaaatar biatatH ta lataglMily aapkiai aB 
tba pacaliaruiat at tkata c r t aaa, ibat tka pa p t r k niaa i daM ad ftata tka ptMatoiagi af 
Uir Aaaactotioa. 


‘ Tka aaphitmtat of watoT- pn tt af t at a Mtabaakal tgaal kaatog foeasllj aadir 
gaaa a graal aad rapid datvi n iiM a at. I aup ba aarMMttd to auka a tow tbatnakoat 
ua tka aarevatiaa Mapt bp vhick kt frtarw wapanaaat h« haaa atltiaad, la ta 
doiag I tkalt cotoMraea wUh tka pear IkU. to vbwb. aftav mamj oraliaMaarp ta- 
^aiaou, I tueendod to rMabliaUag, apoa Ika MbUa goap al Jlaaaai rt a a p o a - 
Tpaa, ikahpdnaQa eraaa vbleb bat ftiraitd ikt baauaf aku btattoaa btta toltalif 

* Tbk eraaa balk UA«d Ika vaigto aod twaag moad to akker dirtciina bp Ika 
MtaMra at valar, tad vat charartanMd, Uka all otkar kidraalia rriaii atoca rtadr. 
bp reourkabla prackioa tad tattium of aunaanut, oaatbaMd vkk graal rapidap of 
aaiioa, 

** Tht exprriaufBl ikaa aiada al Kavcaitk kartog prorrd talitibelarp, I taoa lAar- 
vanlt obtttotd aatboritp. ikmogb ika tolarraatioa of Mr. Bartlrp. ika Pack Bar- 
rapor of Livrrpoai, to euatoran aarnal etnaa* aad h a k ta apao llw ttaia prtoaipla at 
Iba Albert Itoek to tkat laara, vkare Ikep acta aaeordtoglp araatod, aad kara trar 
itoto (eettoatd to optraliaa. 

“ Tke Mxt plaoa al wkicb ikaw naiwa vara adopted vtoCrkatfip Xtv Onck.aktfv 
aa iaiportsM Wep to Ike adraaecawal of Ihk kkto of auektoarp vaa Btada aa ika 
totocrttka of Mr. Raadal, vko poialad oal ka applicatoltlp to iba opaatogaad ckaiog 
of dock galta aad ilaicat, aad toalraelad aw to ntoad ila appltcattua la Otoaa oljae t a. 
At rxtaativa tpatoM of vtoar-praaafa ta a rhlagr p vaa aeeerdtoglp carried aat al 
tkal dock, aad iba malt aAwdad lha fint p ra alir a l daaraatiraliaa that llw proaaarr 
of a roloaiB af vtiar eoald ka adraatagoi^p amdkd at a wibatilato for awaaal 
laboar, aot awialp hr llw eraatga uf grwda bai alw la gtr« hAi aad rapid aAot to 
tboaa mrriuaieal opcraltoiit «bi«b ata airaaarp hr ptattag ktipa ikroagh iba 
tatraarra at dorka 

~ la all tkna toataacci llw taortog (olaaia of ifaiar vu aboal WO IWt to eUraitoa, 
Al Xrveaalto aad Urrrpaol Ike tappip vaa dcritad Aom tba pipoa naMaaakatiag 
with tba lava rtoarrain, bat tl Onraabp a lover aaa baill &ir tapporiiag a toak iata 
vhkh vaier vaa panprd bp t ttraia-tagiaa In Iba ftraar caMt. tba laclaaliaa at 
prrMorr, eaaaagaeal apao ika rariabk draagkl Ana Ika plpta for ika ntdiaarp 
parpotaa at a aa ia i ap li o ii . ptored a arrioaa diaadrantaga 1 boi ikia abHniaa had aa 
riwtaaeg Bl Oritoakr, atore Ika leak apoa Ibe lavrr Ihrakbnl a topartot toarna of 
pover. uadklarbad bp aap tolcrAriag w a dilin aa. Xiaktog ooaU ba laara etowtaal 
Ibr iM [mirnar Ikaa Ikk lovrr | kal, to ike aataral conroa at toipnworoeat. I vaa 
aabatguotiUp lad to tka adotoioo of aaolkar Awn af anileial krnd, vktok wwaraird 
tba tdraalaga of batog apphaablav at a eoMpamirdp taiaU MBtg to sU sboOlWoib Mit 



nYDRAi:UC CRANES. 
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•< III | 1 -| (W tiw oT tiM w4 bflraldk VMliiOTn. ^ •ConiiM • l""»' 

•^'5S7J7rlS«»« 1--- k 

lk> eirraulMirr rf Mi Mcmaaiatiag ll» pcr«»r rs«^ hr ih« MftM ia (hi^ac M. 
Th* »rii>wl»tiir ia, ta ihrt.a marrair girtac larwara hj 4W iaMtad •<hy linaliaa. 
aad in BM. Uw tiHt af arary pramiaa •/ lUa kiad. ia to aaaa l i w tha 
tha aafiaa la raan ahara tha ^aaaiilf ti pavtr to ha aapplwa la aalyart I 


TW aiantmatlaa af tin aaaa n a l i t i * la nhlMtad la ^ *7>, aad eaada hat 


ajDadrr. 

aal«kt 


•T* 


IHtia 

ylaagirt e c. traded 
n. K /luiitoa far ditto i a. pirn ftan 
t aai f tof aafiaa | r. pipe to bydraa. 

L< anehlaa- It fe ael na af a torpa 
aati'iraa ryHadar. lind with a plaa* 
aer. ftma ahlah a leadad waifht am 
i iai p <a « »A to (ira p u na n i ta tin 
a alar IfOretad I7 tha aafiaa. Tha 
load apaa the plaafarh aaaally aarb 
at to pta d aaa a p tiaa na )a tha ay* 

Oidrr epaal ta a eaiaaai arthOO tort 
to almmtMa. aad the appanuaa la 
anda eaarliBlIy aaiarnaa to aaataia 
tha larpaat ifaaBtity ct eater vhkh 
eaa ha draaa fhaa it at anea hy tha 
aiaiBliaaanaB aettoa af alt the hy* 
draalla auehlma with ahlch it la 
eaaaacted. Whearrar ttw aafiaa 
Mn|a anra valar lato tin arcana* 

Utor than eaaaea duvet to tha by* 
draaUc ancblaaa. the loaded rfaigrr 
tiaaa and anhea raoto la the aylla d n 
fbr the aarptaai hat wbca, oo iba 
oUwT haad. the eapply (toai the an* 
fiaa iileaa,fcrthaanonui.tliaa^ 
faaatily ra^uired, tha pluafer. arilh 
Ito ktoi, daaevada aad antaa ap the 
dalcimey oat of Mom 

•■Tin aceaauialar aka Huraa aa 
a n«lalor to the eofiaa i tor ahea 
the l oaded plaafar naaa ta a oertan 
haifht. it h^toa to afaaa a ihractk* 
ralra la tha Mcaai.pipo. m aa *ra- , 
daatly to wdaaa tha apaad af the aa* SB 
fiaa aatU tha deaevat of tha pluaprr 

aftoa calk tor aa iBcrcaetd prudac- ^ 

• TbaTtattodartiaa of tha aecaaialatnr, which took place ia tha yvar IISI, pro 
a gmt Inpokr to the axteaaloe of walcr.pnoMra aiichiaery, which k now either 
already ap^wd. or to coana of hatof applied, la tha parpoaa of rtvaafe ihrDofheot 
all tha peal dock ealahlkhntrata to Loodoa, at ako to o coakdcroble oncot to 
Lreerpoto tod other placco. I hare ako applied it eiteinirely to railway parpoaa^ 
etoedy aader the ditWtioa of Mr. Braact, who hat toood a na hlta d a ^ eatta, 
torwiriop UAlaf or tracUra powtr. to which It any ho aio da antlahto, Jlotl of 
thfoa appllcoliaaa aro waU auBptidad at tha aaw ataiioe of tha (traal Wtotrra 
Uallwsy Cnapaay to Laodoa,' wtorr tha toadtof aad ao lto diaf rf tracht. tW 
htiooiaf lata aari h oatto, tha Hftii^ of loaded tracha toon oea lr»cl to aatoher, tW 
Burri^y of 7ara*cabiea, aad the haaltof of traaht aad Iriei raaf anahtort are all 
p cffa ra i ed. ae ahoM to he aok by aieaat af hydraolie peinoia tapplUd hy oae cratral 
itaaaiwofiao with aaaaected accaiaalatora. ’.Mr. Reodel akto after hartop twemafoUy 
adiipttd Un tow- p rinarr ayetaia to thr workuto the patn aod thottlra at Gnnaby. 
haa alace a pp lie d the hlph.pcaaaafv. oe aacaaialator eyatan. to Iba tana porpeara at 
other oaw dnki, and a Mautor adaptatioa k haiaf wiad r by other cauoct1t.11 af laaari 
at amat of tha aaw dacha BOW to cotarta of caoatrwctioa. 

" I Ijpre ako adapted kydnolk atarbimry to the aMcntof aad tluatog of iwtof* 
hridcta aad draw.bikifca of krft dtonioMaa 1 aad, to toct, thara k anavaly aay 
toachaaical opcralioa to which hoana laboar haa been hiiharto appilad at a aiaro 
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nTDBArLIC CEANES. 


mg IMW » ■■■ I g<»» 

■ ■fir af 1^ tW mtn itiM wt m 

■Mai* UkMt md t—aia Aayatck. t'm rxmtftr, •fair cf 
n»m wm fait mtkmwmMrnm aiiataia a tmdditMt wmmkm m vka* 
t aa»y «alfa4 lata aw— a iw ri i a i ll y. lW 



iMMrf hhnw W wii i a M 


t af atiaavaalB 


BM iW a 


•ki 


favar i 


Mow. if I 
•oaU 1M 
ka Ika «« 

IBM iW I 

bImib Bamaat kbuar ia 4tr««df lyy l i rf 

Tk> fam af Mafintiacia* alMk I fasarBU; ■•• (ar ahBffii|p IlHr aacaBM- 
btar la miiiiiBaal m »#» U caaalna af a ki attnM al !*«■■ r ; tlaJaf, aak laa 


■aa af (MaqUan aaaM ka grafa aal tai a i 
I aoata W i wn at akk fcaar kaii 4 a bbI | 



fnara praipa e<aHwela4 ^kattlj a{tk tka |nala«. Tkaaa hu a l— y a nv aaf|>4ia4 
aitk aaUr fnaa a rlanaB mar ika aagiaa-raaM. kBa aUak tha aaiar BtaakaagaB kr 
tka cmwa k graarally broagkt back a Manhidfa, aa Ikal Aa wmlarla bM B a H a l 
bat raauiM aaotjaaoM; ta aaa. 

■* Wttk a ji rra c a rr* ra u rcaa B tiait a mlaaui of IMMkal. ika loaa<f kaal by fridioa ia 
the gioa taimi an mmU a Mactioa fraa tha aatiaa aalroa aa to ha a aiat t M <d aa 
coaaUrTatum, aad tB BM i | Mat Jy tka 4ialaaoa at vbieh Ika aagiaa any ka ailiMBl 
firoai Iha (MMaia whrrc lha Miaake anekiaM aaijr ha glanai ia af iillia iia|an«aafh 
auapt M rccarrJa tha aaat of the pipe. It ia adaiaahia. h a waa i T . if lha pipa be rarr 
loart, to apply aa arcaaraialor at a^ runmity, aa m to ckarya lha pipe ftoai hath 
■oki. 

" With rrgard to lha Mrchaaiaa of hy^ra-iUa cr a aaa, Ika iiiain iii i aBl «htek t AM 
■4eplf4. aoB baao eaar aiaaa aAbatad to, oaoaiaai of oat or bmib kydraabo p c m aio. 
«Uh a Ml o( abaBaM, awA ia ika iaaanaA oaritar af MocksaaA pa^a^ for lha parpmr 
of otMaiaiBg a* aalcaAcA MolHia ia tha ohata fhaa a anaipaninaty akart at tab a of 
lha piataa. Tkia oaaa U a a iiaa . akiak cbatBctatliM Baarly aH lha aanatka of lha 
boiatlag aoA k a ahap aMckiBM la whack I kara appliaA kyAraalar praaiarr la rr« 
kibritA ia^ Ml. wkiak t a oraia a ta aaa of ibaaa pf c ii a a wak okaorva atiackaA. la 
•aaltipty tha awlioa foariahL la caaaa vkn* tkr nik ta a fa M ka mrttwmm ranaa 
aai^y caoaiaimhly, I aa a an i B y aaaptoy Ihraa aaab ay li aAfra. wkh nM or pktiiBa 
acting ailkar aapartlaly or riaiJo i M ty bbub tke^aaatr aal ajf malirplytag a b aoroa. 
aaraiAing la lha aaKHOt of power rcfiaiiee. 

** la kyAraalie rmiwa lha power ia appIM. aol oaly far lifllap ike haaL kM aka far 
awiogiajf ibejik erkiab latter oliioat ia effaotaA by airaaa af a rack arehaia apefBliag 
on tha baar of the a w r ab l r part of the erma, im rn aai at iA either with a eyUaJer 
aaA piMai kariag a h a n ui to atodea, l^a that of a itreai tngiaa, or witk two pmarO 
appl oA Hi pm Aa r a the aaaM> allerl by aJlamate actioa. 

“ The akia a aa of aay araMbie elaatirity ia water teaArie lha aaMinaa iwaalttag Awa 
ha pmawTC eapahla aflha aMil perfact eoatrol, hr awoaa of tkr eaieaawbiih regwtaia 
tha nlat aal oaliat p aiiapM or lha BMchiaeai bal Ibia eery property, wkiak glrra 
m aiaak aartaialy ef aeili^ tioAo la aaaoe ahneka aaA alroiaa la tha onekkawy. hy 
raaiatlag Ike aiaai'istaai aeiiaitad by the Moeng pana Take, far eiaaipfa, the aaaa 
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fiT m li74n«Ut tnmt^ wMi •ttb a ka4 iip r aied aa tkt dw aMtea 

Wi«( pradarad bp Um vaatr ta ii ri iig aa aaa tt a piMoa aad mcapiag froai iba 


Ml 




alW. t'adar miHi doaai m a r ia, W Ilia vaMr-paaaa||aa W laddaalp bp tka 

MBialaia valttw it la ahataaa ibai iba pb l aa. iaiaaUad lumad bp tba aMawataai at 
tM k<ad^ Jib, bal Mat bp aa aap i ald t a p badp at aalar dapairad af natlat. woaU ba 
bfwaHa la laat aa abraadp. aa la caaaa. la aO prababilkp. tba baaabaM <d Uw aMohiaa. 
So ai^ ia laaar ia f a bcaap oiipbl vilb roaa«larabia aalocitp, II tba aaaapa p aaaapa 
ba laa aaddaalp cliaad. a alMilaa riah of i^Jarp aaold ariao frtaa iba abrapa atappaaa 
of tba aaiabl, if a nraiadp aan aot taoaaiadi bat tbaaa liabililla a ara aSaalotUv 
raoMtad bp apidriap, ia raaaactioa vitb iba oattr.paaafaa to Iba apitadar. a aaaiU 
claeb aalaa, af<aiil« apatnU a«aiiiat Ibr prMauir iata tba aapplp-pitw. ao aa la 
prtMlt Iba paiil-ap aaltr m tba epiiadar In ba praaaad baeb loto tba pipe wbaarrar it 
til niiinit aapoatd U a anaparaaiaa form aaaaadiaa tba ptaatara aa tba arrumulalar; 
Dp tbia aiaaaa aU Jarba aad oaeanaaMaa ara amiiM. aad a pndiwt cuautd oirr tba 
■iTnaral of iba laarbiaa la eraabtaad ailb prrat aaftaraa af aetioa. 

■> Wltb rafcard to tba blad of rahaa aard for aatar-pmaara aaarbio^ 1 tad that 
aUbrr Ulb-ialiaa or alafe-ralraa aup bt Hbctaallp appUad, aad brpt ti(lil aadar 
baaip ptiaaufra. praaided ibal aaad ba aaeladad rnioi Iba oaiar. aad Iba aalaao ha 

i. —Hjw a-.- 

aid eaaaaaleailp aSUd, I rmpiop ratatira aaKbiiMa of rarlmu roaatraataiaaa For 

baatp-praaaana, aocb aa aa amraialalar aCoida. aa arraaproiral ..Mta p af tbrae 

plaoeara, coaaacaad »iib a t ri p la naab. aad hrariaf a (aaaral riatiaMaaar tn a tbim- 
Ibraa plaapar pvap. b aril adapted for Iba pa r a aaa. Tba adauaina aad rxkainl 
m]am ara aiitrad apiadlaa, piaand doaa bp «at«BU aad lamri, and Itftad ia proper 
iiinriaa bp naaa tard for that parpaaa npoa a arparata abafti aad tbaaa rahaa ara 
araarialad aitb raiiaf^larbi, a> ebriair tba coactuaiaa abicb aoald otbarwiaa ba Uabla 


to laba piam at tbe lara of aarb atrabai. 

** vf w i tT pCT Ri T f toMkiiMrj to b* d«fVAg*a by Iriitf bat oAm brew 

addiiaad aa aa aijvrtiua to iu aar t aad apoo ibia puial 1 our obrarra—tm, tbal I 
bam »c«i!r raprtMMrd aap fotorirram* ftwa lb* raaoa wbra tba macbmra acta 
placad. aa ibrp groaraUp ara, braaatb tba tarfomaf tbaptnood, or witbiaa baildlMi 
aad atouodlp, tbal abeo tbap ara aaareidabtp aapmad, all riah map ba prrmatad Igr 
kttiail ant iW »atrr la fhuip auubrr abraarar the aiarbiato eaaaa worbiafp 

•• Wbro Iba OKirtog' pnvar riaaiata of a aatnral colaaM of watrr. tba paauarr laMa 
ascaada SM j/r SOO foal, aad la aarh raaaa I beaa naplapad fc* rutatim actiaa a pair 
af epbadrn aad pi u oai. »itb alida>Ta}na, rraaaJiiias i» aome dairraa tboaa of a bipV 
pnuaii aopiaa, bat hariap nDaf-rahraa. to praraat aborb at tba loro af tba twubr. 
>W US aboat a aUda-aalra adapted for tba tornsap apparaiaa of a onMU, but 
tbe raHafabiata of «hleb am auasUp applinl^ to a aat aa - p traa o ra atifiac of iba 
eoaatnwtlaala umuina. Tvoaf tbaaa rlaaba orm ijaiaal Ibr p real ara la tbaaDpplf. 
pipe, aa aa to aAed aa rtcapa for iba vator, etoeb mdd othtreito ba abat rp ia iba 
cpliadrr abaa tbr eabauat pen efoan, aad tba otber teo eatotanaicaia edh iba 
dMchitpa pipe. to aa to draw la a portfoa of waam water to III iw tba aaaUI raeaoap 
wlttob would otbarwiar ba tall hi tba apliadar ao tba rioaiaf of tba adadHioa p<iri. 
a, lapplp pipa | exbaaal pl|w • c f, pipa la ejHadar j » is clacbi ttpcohig agaiato 
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IIYDRIOniC ACID. 


MMi* I ■ tlMti* iivmaff OM •mMN. 

Ih«r kr^fBaOi M(tM afm tM« f rt «r>|4» m Mr. 

M iW 


•mkaaN. A^mI 


I 



mr r**r* 

M'tMaMMia X* 

•r Mr. a-r-itk. Mr. IMIH 
M*M'* wC-l n w— mMC mM t** k«** r*- 

trwlj htm aAM M iW mv fiM TV; ar* 
m> 4 Ibr irarAMg «•*, •» Mariaf n irr i r h Am 
IW «(■««, *ar p—r »M SiA kr Artna* • 
•irrakr •» mA arkw WMklHfy. Aw W *t»«- 
r»T»» HAranaaT. 

' If ta | «aT» « « "t Ura* tiAvSTi AimIA W fa- 
mnBf aa l raAiA iMa aaaaMiaaaB Aatrkt*. m m 
t iiii r t ikaai aaaawUa Air fmt 

l—ra, <k» fapM Mtana «Wk alaaaA kaaark Wm l 
ntet aiU ftaiaUy karaaw wlaatAr aaarrr* of aMTira 
^■«r, aaA a aiiraAaMaaylhaa WaSarAaA iar Iha 
•MAaaAaa ot a a iar ywMara aaghna aa aatarai MO*. 

■‘Tka ablMt. Warnr. aUtk I kaaa rhwAf kaA 
ia rirw (teiM I Ana (an a tira ri aa a» itih taiaat, 
baa a* la oalAr. Hi whaifariaa <A awaal >a- 
bnar, a aartIwA af varUa^ a awAttfC a l f y of m»- 
AiHiaa, hrtcnaktcai ka Ikrir ar l laa, aaA aaiaaAlaji 
enr a hrff ana. kf •raaa at tia aaai tt aA faait 
f aaAarr J ij a H ra ia l a n p aa aaA aataaaalalaA al 
aat raattal pAaL TW raauaaa awAa aA aaMaa* 
aicatiag yaart kf Aalkag caaM aaljr ka ap^M la eaaaa «rhm Ika aiarktaaa aira 
caikiBttA vkUa a aaaUI caaiHaa, aaA vkrra tka aa aaa iala l i i ai at ymam tm t wam r j 
tD lavat aaryiait nilata ata M aat aaaaaA tkal vklab a A;«aha^ aoaU aAbnL 
C aai i iriawA or irxkaaaud air aaa aiaM aanaUgr ta a f ^i l trakla la Ika farfOMa I «aa- 
tFonlanA. la raaaanararr at cka amt n l ja rt l r ait akiah to rkaainH^f amahva^ aa 
aril aa Ika lialiiiitT' Hr laakaar, akiah, (a aa ra i aokiA tjrataai at alyaa aaA warkia ra. 
rtaaifiiM a atakkada afjalaia, ralaaaiaaA Attkut a ar ihaaa, aaaU airiBaa iaaanaaaal. 
afcia AiAMly. Bal Ika aia aA «atar aa a aM<UaiB at Maa ai atol n a la ftca ftiaa all 
lliaaa aMrctiaaia, aaA to Ataaaa tar iba pa rj iaaa latoi da d it aov ikaroackly aauUiabad 
W ill# rvniit* vbldi Ihv# bpra •bisiMid." 

^in DKAUUC H\ail!(i:RY (hr autaa Aaa Wataa aav WaTaa-raaaaCM 
CauiacB, Tvaaiaa, 

HVUR.M'LIC rRt»!i. toa Waraa raaaacaa MacataaaT. 

KYORIODIC ACID (wfriAr Ifyl m al ia a t, ft. | Ufttiadiaara, Gatat.) la as arid 
tanaad by tka euasMaalan iiA IIT |aira at inliaa vith I faat at kjAragaa br salfkl, 
aaA by awa aa t a niaai aahnata oA hiAlDc rs|aiar aad hT dr ^aa coaibisfA a kb aa l aatv 
daaatuna. Il laebtaiaaA parr asA is tka g aa ann a atata by is tniA ae ia a istaa iRaaa isba, 
daacA at aaa caii, a Rnla ioiiaa ikaa a aoiaO ^aaattfa at ii>agki]r-|BaAcniA (taoi 
aaaiataaad vilk waiar, npoa Ikia a faa aaam fra f aw ai a at pb n a f h nm a, bbA laailjr onra 
fhaii IkwarArf.leAliia. h M m, plMia|ibonia,glaaa.iar a patta A aatittkatabaiataa-lkitAa 
AIM. A aorfc aaA aanaa br« taba or* ikM ItlaA ato (paila kaal afolM abas iba 
tnAriadic sard u liboratad. aad mmy ha eoUartad la Ary boRlaa by lha da y larr aia a t aA 
air. Aaaibat taacatt iaia piaoe la a laull latott 10 pantoAiaAiAaaAyataa^aai aiih 
S of aaiar, add 10 yarn «A loduta. ikta drop la taatiaaily I sort at fkaafkana rot 
lato asnll yiacaa, w4 apply a ftatlt hast t biArkidw aaiA aiU ba faraiad BbaaAaaaty, 
tad any ba coUtatod aa bafhra tiatcd. Hit Adlaalag Ofsativa aapataara Ika rraatioa i 
tKI a tl a P4 tUO yitU SKO.HO.PO*4 THl. 

IlydrioAit acid ipouly naanblra hTAmchloaiaariA i it la cotaarlraa, aad Ufcbly acM. 
il faima ia lb» air, aad it aaay tniuM la aatrr. lit deaaity M t't, and —atraaf 
pnaaora coadaaaaa to a yallmriak liqalA, abick tolldiAaa al AlA* Fahr. 

Bydriodia arid ia adotiea it oiacb BMra cttRr praparrd, by Mapeodinp iodiaa ia 
water.aod paaaiay a rtrsam of w a t l i rd htiimaaipkanc add tbmayb a a|^l dneakjar 
Akatppoara i it It tbra kaatad to asM laa hydnaalpkorie aoid, tbaa alloaad to raat. 
obaa b nay ba daaantad fnaa Iba pnrcipiult of aolpliar. Tka raactun cnaaitW 
aomriy ia Iba diaplaeaaant at tka aalpbor by Ika Iodiaa, HR a I - HI • 8. 

Thn liqoM any ba arapenuad aabi d a c soina a d a a a b y of |-T. «baa b w a i tta of 
nir-llUO. It ibaa dltiib al tal* Fakr. orttkoat dawmpcailioa. Ilw aoialiaa 
ranaot to kmy kapc, k bda|t d i 'a n ai po aod by ika otygaa aA tbr air vbk ito llharatiaa 
•f kidiar. vkich tojtorti a dark ndm la IA Cklonin dactoDpoaaa b aatoatij, «uk 
likataliaa af (in iodiwi. • 

Tka aoktiaa of kydriadic said aad at Uw lodkUi waitn ito nnaor af dkaoialag a 
ao aal dcfabla <|aaatlty cA ndiac, fbmiaf a dark nioliato — IL IL U. 









ftTDBCK'llLOlUC ACID 4fll 

* 

HTDROBROMir ACID. HIV. Sm Daoviaik 

HVUKO-CARHOI*. SMCAUvurmUTMbwsji 

RYliRIK^UlRIC ACU>. tCVM-AVw. Pr.t Mnrfrt.Gm.) A c>Mi|Ma« 
tt eklartaa uA kfAratt** «hicA k k r«J — ri ii fv af • Maliar ■agafXka. p««ca( 
aloCTt ItwAda—I — H aa cl i m iaay m kk. TWwtaiinn 
«rkyAnicUivic acit la vaMklh*■oaiATti'arnt aaA inatTor ikLTareamvrMi 
Mckkllr JVarw JemL I «■ >— iw af dtUriMiad < »» l —i n ai kyArafn r—Ww 
to tom 4 T iilkw toaP tkk aclA. UCI i m M-A It k Wm |mpar«4 ^ ♦ • 

■iitofvar* MftoaPdUanifa at miiam ( r ■■■■ mOiyami to fmm at maaatnud 
•■Ifliiiric miA. prrvionH AilatoA vkk 4pvti ar«torr,ta* cafaetoto tiaa rrlon. 
McfaAwkAa wtoP Waaitoktaaln. ‘DuattoAktitTactcCaakUriirtraktoMiM*' 
tolt.bTtlMM«iaacrn)ptrafVa*i4aa4 4Ba4«nttlM«t|btolt«a> onfiailJ; vtosiacA 
tom tkc tall kgrcayemfatoinanarkaaAafaaauaaadaytoicBtttoaiaMfankca 
totolt. Tk* mA an akkk •ihak* k nipiAty pnailianAbr valar. lOOtakic iackn 
^ aaur arr capikk aT tbnrkia( am ton iku 44.000 catot karkn at tka acU fat, 
wkarakjp ika U^bmI aaqiAm a ifieU* gniTitj at I tIM s aaA a wlaaw at 14a cakn 
kMiWa. Tkk TU 4 pna A a an tln a k MempaakA <ritk a grta* rToAacUaa at heat i 
wkaaaak k reaa n a a w tmf) to apply aftifaiai wfr U lrr al toa. tip re i aP y if n KracA^B 
aciA n ikt akata k to ka ptapanA. la ttnatal, tka anriatk acid at romtmana kaa 
a aprctta ctbtuv aaryint tom t-U to I'ao, aaA aaeakaa, tar ika mm part. 
cneaMkaakljr kn ikaa 40 pana kjr ti acid pn la tka kaadnA. Tka abora 

ctfoocar ant cmtain tlAt par oral by aaipkt i for aiaaa a («hk kck at wilrr. 
akwii aaipha IMAarakM. hn a kn rki t 4ao cahk tochn>lM gralat at pact aad 
lU-la iai»440-ti lkaa44iys : tu:;in0 t4t'M. lagnanU a ronr gnod approai- 
toatiaa aap ka kmad totha prraaMafra at real aiariatk acid, la aap k^iM ample, kjr 
araltipiplag ika dreiaal toaiM at tka aptcUU grarkp bp too. Tkaa, tor aaaaipir. at 
riU «a ckatl hara tkia fak O'Kf ifCKl-ai'a, tor tka ^oaalitp at gn la ICO 
pan* at tka li^atd. Ifairialk acid gn roeikla of cklorlaa aaA kpdrogaa rmbii^ 
aitkoat eoada ua niuti, hi equal rolatoaa. Ita apariBa grarllp k l'147.ava|'Ooa 

Bp arollag ap owrialc of anmaoia aad aalpkork aek. apart, la a nmog glan laba 
ra-caraod. a^ ikra eoauag tkrto to act oe aaok oikar. Sir II. Darp pr ucu tad Uaaid 
Btanatk and. lla joMl^kkacrara. ibat tkr gcactacka at rkack nkaiaacoa la elm 
yoaork. i n ker vltk or oritkuul kaot. adm mack nora povottol nran at approaiautiiig 
Ikair ■olacolai lhaa Ikm drpradaM oa Ika appUratioa at aoU. akattoy aatarol or 
artiBckl | Ibr n pan diatiniehad ealp |k ^ raiaaw tor rverp dagna at Fakrcakck'a 
aoak. krgiaaiog at ordiaarp Inaprraierra. a my oUgkl aoodriiaalioa oolp caa ka 
BTodaord kp tkr laaol povariWI frrraing miitarao. OM half to mack n voaU r r aa k 
tom tka appli raii m ota atraag lUam la om ponota gkaa ukr, tkr aikrr pan briog 
at ordiaarp toaiprrauua i and whea aitciapta ora mada la mdrne gaea* aia kqokk 
kp a a dd rn morkoaiaal caeaptmlna, tka kaat iaataalip gonatactd prreraa a totaudaWa 
^otock to tka nrraei at tka caperiauat t akrreaa. m ika c n mpe ta aioa rreahiag tom 
Ikatr (low ge aa r a t aa la rim yamk. It tkr proem ka ccodacted vllk canmna.Brc- 
caotma, tkora k aa toaroa of ditoeokp or doogrr i aad it map br aaotlp amieirJ br 
artiSeial enlA, la cam wkrra ga a r e approaek near to that piiuit of a ia n pm aiao aad 
Uaptratarr at vbick Heap karma rapoata—J’tul Thtat. ink.' 

Im marialie add otcamokarca hn ommlly a ytUawiak tiagr.kat akra ekmieanp 
parr h k aali arl ra a . Il fkama atranglp ia lac air, miuiag a corrauyt yapoor of a 
ptcoliar mail. The ckaraetorktlc laM at marialie and in tka omoi dilate ttau, k 
niirote at aUvar, vbick ca n e a a evrdp prretpitete ofeklorida at aivor. 

Tkt pryporatina at tkie acid opoa tkr grm mU k toaqonitlp rilaettd la ikia 
rooalrp bp oetiag opoa omaah la bciniapbmcal iraa poca. or ia oad-iroa cpliadtn, 
wiik ra ne e n iratad t^phone acid t lakiag I pane at die e^ to 5 at tka aroL The 
nwivth «t the po4 map bt e u r r red vtth a eUb at iUieoon frroatonr. perforaicd with 
Iva bake at akoat too iackao ia dkaairr eor^ into Ika ana at vktak tka add k 
pearrd bp a fkaoal in neemiya porlioai, aad iato iht atkar, a bant glaaa, or wma* 
van tak^ k teed, tor ooadocUBjivthc dimgagrd mariatk gn loto a earlee at krgw 
giokra of krtlto glaea aBa.4htrd Riled vhk voter, aad kid oa a eloping eand-ked. A 
vaek k tneamnalp omplepad tor vorking off eoek pat | no krai keiag applied to it till 
tkr eaevod dap, 

Tka d i cm pee idno of oromh bp mipbaiie add warn at aaa time earrird aa kp 
earn Freork manatoctorm ia large Iradao pona, 10 toot loog, t feat hraad, and a toot 
darpk royerod vnh ekrett of Irads, aad lolnl. Tke dleeagaj^ add gn vu auola to 
cirrolate ia a roodail at gkard krVka, arvrlp RKl paide loiv. vbarr it vac coode a ced 
bp a ekrrt at voter exra^ia^j tkia, vhieh Sovod elnvlp in tke oppoaito direetioa of 
Ike gn^ova a eJope of I ia NO. At Ike rad nt tkie canal nraroK Ike apparauie, tke 
nanalie acid vn n tteong n prm'bl ti, aad prottp pan j bvi lovatde die otker ead. 
tke vater VM hordlpacidalm The cnodetNing piM of tkk apporatn vn ibereftra 

Vot. IL II 


HYDBOCinX)RlC ACID. 


4M 

letenikljr «anl(M i b«l m ika daeaaWHiillMi af tW mI* fiM M W laiikc^ fai llw 
b«taa fMiik UM *>>4 miMtmn tel %m W ton •«( ti itoa, ta cato m te 

hi • rvtarteMan fltnMf i im Ak aay ■••riy M ptr fmt. at Ite 
■nnatie aeiA n* haL Ate teito, Ite (Hat fuatMy «f Ca gltaa aff toiaC ite 
rmptfiat Ac hte rlaaWn ww >f« aw ftww Ite nftoas •*' ari n — l y iiyarte 
Iteir >«»«*. w a iag amr* teaanpiyaia Tte tatitoyMaBl a/ Baiiala mad m aa 
laaaaMaintea. ate Ite tea mt k l a ca nte is ite paa j iag w a aa a mf to hula 
aiiaaaaaiiaa, itet aatea^aaMlj, telh ia Ftaaaa ate M raaUaiL aalpteta af aaAa, tor 
ite ante BBaatetaa*. haa baa paiaa f te ailli Ilia Jhaipaitaa of At aarlate acM ia 
Ite air. la ite aab al aara terly wa u riaA w, ite niawa pruiaaa arc Inbafate 
Ial 0 aataaalaa raalM, atete aarra au a# toar aaatoaa lte« ate aarr j i tte« of iaaa 
Ite riair. Tte aamaBdiac analalina ia itetaby taate ia aaaw anaaan Horn bama 
barote ap. aa aceUaal abkh na pmtetey aara *a happaa abca <aa* paaaipitalte 
Ite Boaiiaii ipaaa imai tte pw te At XriaaaatW. Unafate. ate Maratete. abaaa 
Ite anaaaaiptlaa of mtormim add baara aa prapottiaa la Ite aaaaatolara te aala, 
tbn pfpfa M la aoa praeiJate ayaa a aaM aeala 

Tte appamaa Ibr wmlaa aiaf aiarialk aaU paa baa baaa ■nfi<a4 ate abaii|p< at 
" Sl^aara, ia aany ditefoal 

Tte fla iaapo r apparataa. At tte ate af a raaar b aaaloay (b ra aaa. rarlaapatar late 
lna|(bor paa,abaal 1 Awl top, of a aidlb a<|oal ti ifint iif tin latirliir nf Ibi fbraaii. 
that la abool b tel ohtc. ate te tel loap. m aaaa i te ia auaaiary, baatap ha appar 
a<lp«a coaaate wh^ caaiHraa plalaa or ire lilaa, ate ptaate apoa a teal *hb ite 
paatapa af tba faiar. aa a aa aapra ftw ite t aaaa t o ialu TT. Tte anb «bic4 aoa ata 
tbal paa fanaa a a o a iiaa a t kia af iba anof af ite r aaattefatory. ate ia of ite aaaM 
teipbL Tte ftuM oWcli proeaad i Atan tte Ainaaea aoalalaiap iba ahitar* af tel 
ate aalptena aeii ia auafa to aaaapa baloaaa tte aaoh ate Ite aoifbao of ite im 
piataa or Sra lilaa, ibraopb • p i— fa oaif i iaobaa ia InipbL Wbaa ite bomte air 
ate aapoura raach tte ritraauly af ilia paa, ttey m raAante daoanrfa, ate 
atea la laioiB ba aa ath tte bauom of tte piui, h> a tea. obkh la aftara ai da diahite 
ao aa la late ite aateu lalo Im laMtal doai. vbWh tana l aa i a ia tte cbloten. Tte 
paa ia iboa aarraaodte aa it wata aritb Ite teat am) teaia Aiaatergte (rooi Ite 
rarrafteratun ibraacc. A door la opaote otar Ite ate iifkte pao, Pw lalialaiiaw 
ite tter ga of laa ta il , aw oanim p la It by af » cwt oath, af 14 a at. Tbia teora 
ibaa Imte oa aa tipblly aa p aaaib l a, ate fcr taary IM paru of aoll, llBof otepboria 
atid an poorte ia. of aamfie praaity l-3»t. euaialal^ IT par aaot. of dry add. 
Tbia add ia ianteaeteiteoaitfa a Aiiute iaontteia Ite laafoftteAuaan. Uacnoa* 
pattiua caiaaa, aoriatia acid paa aUacIte whb otaaai la dteapapa d , ate ia rateartte 
tbroipb 4 olaoa-vtra tdtea iolo tte rafriprTatan, vteia id ia Inaljy lit Inn il. Tteao 
rtHnaaraton eoaaiat of larpr otooc-oara carboya, rallrd damc-jmmmm la Fraaoi, la tte 
aaater of 7 or • ftir oaefa dpo^ ate arranpad ao that Ite aoeb of tte oa* aoanaaii- 
calaaoitb Ite body of tte ciliiOT | ibai Ite paa oiBM tnrtno tte obela artit^ate pau 
ia mcamt eoadcoard by Ite water ia ibooi. bdtea racblap tte tec 

Wten Ite ofmdoa ia floiabod, tte door mpooito ibr paa ia upanad, ate Ite 
raaidoBia ia it la diacharped, ia Iba Am of a laid aupatc apoa a aqooN ted of 
briebe cstmur lo Itefbraarc. Tbia aaaia aptadiiy cooeniaaoa rrali^. ate h iba« 
bniteB ialo fra|;aMata ate aarriad lo ite aoda aiaaafartoty. Tte tetataai qaaatity 
of paa t atel od n diaebarpiop tte paa, tcadcia tbia port of ite oporaiioa vary p«i«-ft»i 



pa ite mrfcnwB. ate waaitful hi referaaeo lo Ite prodoEtioa of ararbaiio odd. Tte 
diflkalty of lothig atcaialy tte caat-iroa pUtaa or Sra liltt obivh ooon tte pan. tba 







iimuocin^Ric acid. 




irnfmOOitj of eoa>pl«tni|t tb* Jit—fnaitiua af (be all, tkam tb« m il — w— b« 
nn nif ta ■ Ui|«U Mala, teall;, iba 4a—fa —tittirf hj tba —iliaf aoJ LW raiiiia at 
iba laaj, be, an amaaf tba na— ab; aa ann ibaa M ar M faru aC —riallr aai4 
at I'iTO an enOaclad, aqahraiaet ao IS prr taal. at nal aeU ibr avary tOO of aab —• 
|ilaTa< laaaaaJ of aiacb aoaa Ibaa JaaUa ibal quaatiiy, abicb it Buy ba —4a to 
yiaU by a «rll ro ajact aj cbraika] p a ona i 

Tba t yliaJbr a/<ya— la aoa aiM an a aa ia j ^ —ay inaairfbmnae Fip, bM 
wyt a iaa ta , la Inaanna aactioa. a baaab of baa ey iiaJar nUwti, aa baUl af ia a p>ti|>ar 




(ba laaaflioa of tba bant piM 
of baa4 gUaMi maarnn bi 

i ia a Ib n a aa ii krj atoaa>«an eaiboy | b la a (aba of aafatj | t a (aba of a—naal* 
calioo witb tba l a c aaJ earboy i ai ■ ■ a an the float laaliaa la tba rbi—ay a. 

After tba aab baa laa^atimlai ri1 aad tba fln kindlad. Ml par coat of in oaigbt 
of aolpbaric aaai, ct aj^tr. I'iO, abouM ba ahniy (loumi lain tba rylia4ar tbroagh 
a Wa4 ftuiBal. wab a alpb—IWaia4 pi|i«. Tba thraa-naekaJ carbaya —y ba aitbar 
pla«a4 ia a tarlaa flic carh ratort, Uka a raaga of Wsatfir’a battlao, ar all tba arkya af 
tba ftntt ratlin —y ba |4tca4 la ctMtataalratina «itk oiia aoutbar, wkila tba iati car¬ 
boy il ooe ani ia JtMia4 la tbr lint at tba aie u aJ rangr i tod tkoa fat aueeia ai oa. Tbay 
anat ba haimUad aitb eoM valar | aad obaa eo o ra ak at, tb— of tba ftaot row at 
laaat, aboahl ba plangad ia aa obloag troert of raaniag water. The acid wbieb aoa- 
daoan ia tba rarboya of Ibal tow ia apt to h ao—wbat coatamioatad witb aatphark 
acid, aiarialaaf traa. oraraatalpbata of tndat bat that la tbaaevood tad (bird will ba 
ft—d to ha pore la ibia way 100 parta of —'lalt wiU yiaU lao porta af auniatie 
acid, af ap. gr. rib I wbila tor a ol pbatc of coda la Iba retort »ill aftwd ftota fog 
b> llOof ibat tab la erytiale 

It ia proper to krai all tba parta of the eyiiadan atpially, to iaaan Ibr rimaltaamaa 
dor—potl^ of Iba Bilt. and U protect it ft— tba arid > (br {he halter the iroa, and 
ibe rtnagrr tba aeid, tba Iraa ctualoe eaaoet. 

Sam nuwBfltetarart, with tba riaw of aariaa flaal by the aooa tr octian of tbrrr fbr- 
naei«,ofraaa to tba flame at a—y obatacln aa they eao.aiid aiaka it perform namerooi 
cit—laltoaa roaad tba eylladan t but ibb aytuia ia bad. aad doca mat arao effect tbe 
daaiw d acooaoiy. bacauae tba paatarn, btin aarrow, impair the draft, aad brco— 
apetdily rbokad aptritb tba ao^ which woald ba bonad profitably ta a frterapaeat tbo 
deroaipaaltiaa ah^ briag aaaqaally pe rfo nat d . ia Icaa par&rt, aad tba eybaden an 
BHwv injnrrd. Il ia batter to aukc tba llama anratopa at oocc tba body of tba rylmdCTt 
after tabiab il —y oimtlala bn—th tba rault, in order to giro oat a ponioo of ita 
oalarie brfan il neapaa at tba rhimiiry. 

Tb* fln abould ba knakly biaiAHl, bat lowarad aa toaa aa Iba diatiUatum etaa- 
mrarea i aA ibaa aoaunari moderate tiU iba arolntioa of gat dtaaiaitbet, wbra it 
maal ba t—tad ao—wbal atroaigly to ftoiah (ba dee—poaitkm. Tbe irna door ia now 
rramred, to axmci the aolpbala of ooda. aad to neoaa—oca aaotber nperaiiim. Tbit 
aniphaia oagfat to ba wbita and aailbrm, aabibiting in ita flraotara no undecom pn aad 
aaa-aalt. 

Liquid mnriarte aeid baa a rrry aoar eomtira taate. a paa geat toffbcaliag aaMlI. and 
aett rery powarfttlly opoe araal anmber iff miaaral. riwiKable, and tnioia] aabalaBeea. 
Il ia mgeh employed far aadiiag many aMtallie adolionat and in e oaib i ii itia n with 
aitrie teid.il for— tba aooa regia of tba olebrauata. ao called (ram ia property of dia- 
aalriaf gold. Sea Hoot Maarracma. 
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lIVimOCTAHIC ACID. .<lni. Cftnkfirit atU,*Pn,mt wtU, €*511 Tkb 
iMportaat acid ia rrnidcd bj all cliCTiiiti aa Mu tonaiil tba raact Um 

0 # lb* ardiaarj iaorfawic kydnci^ •ocb m iba hydranlatic or li y d fi odk. Tbo 
•ooipnoad raiiaal aBalrm—a lo aUoriac. vhidi la cootaiaad la U. Am raeria a d iba 
oamc at tytaofm, aad pu aw a ari lb* Ibrawla (TK. T1 m< ibi* bed/ ia ffwiael/ 
aa ain f ai ia ha rrlaliaaa to iba ahapl* aah radicala h raadarrd ccttaia b/ a aiaa toaa 
flvta. It eoBiliiaf* dirrail/ «ilb aartala «o Ama anai p e aa da i h yeu a an tba laaM 
*a(mor TidaaM. aod aahat vitb b/dro(ea to fena a h/dra^ abiab la ua lam 
dfCtupoa ii tba j M tall te naidai wab fcnaatioit at aalar. Tbaaaa baaa.aitb aiaia lH e 
oaidaa aad b/drafUone acid ataa<io( Itar a avul). MO* IH'I^UCl* HU, aad 
arhb bydmc /aai * aad awlailia aaidaa IC 7 tlaadiaa fnr c/aaofaa), MU * IIC/ > Ml'/ 
*IIO. Tap yolaau at cblartuaa^ Iwa af byditya /Md fcw Tnlawaa af b/dre. 
cblarie acid faa, aad l»o aalaaNa af c/Baafoa wub raa at b/dTa(Mi yield fear 
nilaaMc at bydror/aala acid: Tba daowr at |lw rappur at bydfoc/aaia acid ia 
to aa mu aatly O-Ot/A Tba Ibaara tk ad aambar b*^ O.^Ma. ita draaftr la ibe (laid 
atalaiaMM7atairoipafatarrad04-4°. It balla ai HI* f. at ardiaary ytaaiataa. 

Hydracyaaic aeid la aartr p rapa r ad fal Iba aabydroaa aiai* *«orpi aa a caHaaiiy 
or fcr tba parpow at aeiaatlle iaTaatigBtina. In (kI it cOaaM bt 1^ p raoi ind at 
fnal atm«pb| a aaaaabal ceoiplas^dacaapaaiiiao laaariaM* takh^ placn la it. 
vhb prndactliia at braan adbaaira aiallan eoataualaa ayaaida at amniiialnai aad 
alao a aabataacabr aoaia eoaaidmd la ba aa acid, aad haova aa tbaacalaiia. faia- 
ayaoogan h probably > ir» iil at tba aama tiiu. Tba canatitatian ef aaalaak acid la by 
ao naanaa wail kaova, aad cm ka rary aaica tn e* . aa a dedaitw obemkai anbkaaew, 
la doobdWl. It la alaapdar Ibat tba p rtaaa a a at a Btacral add graaily rrurda tba 
dpena ip n a itioa at p naa J a add.aapraially If It be dilatat tb* t i l ia i aai r^ a l aa acid caaaa 
fnaatly auy ba ptaaarrad of aaiforai atnogtb, la vail AUed aad claaaly atapparad 
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A9S 


ly buth af Mik TW 4mtij Mtar* ft fcwb adl ■ ■ I i i fft t y 
csMM M iB k* emif too l ut i* to kjlko «» tlw monlvnT. 

rmtamifly, Womtmt, tm ft>*M of m tabuky. Uw tlwMiM poMrtM ksMibat mm 
A r Hi 4«t> r>l M. 

tytfmnUmm ,— I. Hj.lraltJwU. At pnmit add b hrioW noldoTcd ia aadkia*. 

brt la a wcT 4dau fccai. il k OM.I t» frrpi»r U aad Mab oadl af iW rr.|»» drgnt* «d 

c>*a«tk TW Mloaiag fnmmt tot prrMnar k aW W Ibaad to (tar a mtaOtetarf 
wah.aaJ.M-fTotrT. kabt W p «i ft« i i wdaa aay tM a tlty tt aiwiala. TWarfantM 
IbriW par^iM ain iaf 7 auk tWtaabaa ahidi tar rtprriawalk ta W BMdc. If oa 
a fca ■Til. alaM i¥«<«n aad flaika aMwtr aHl. if food toadtaaadM k naarad, ky 
■KIM «f a LkWaV eaadiM i r tr*1l MppHrd aitk airy caM trsair. If a lank qaaaMy 
of arawir add k la k» awdr, aarb aa iml yalleaa, tW aftanaM iWaU eaaaM of 
a MraarF atUI. akh Wad adiabH by griodtaf. TW Wad iknkd W aarabk of 
■dWtaMM aitfc a MDaotnir* adaptar la a »ocai af IW Maw UMlonal ratbaad la a 
Uk of aatir. TW >ilala an to W latvd wak a adataia of oaa kaadbl tt ahanad 
awat aad Ita baadlUa af Imiaad aaal. aoHtad abb wmm la IW r ral a aar id|Miy. 
A aalaiMM af roagk rklorlda af calciaM ia wal»r k W nada aad ykord la a lay 
kna poi. aitk a ao*ar m laairitad at la prmll tW aid In dray la ap M iW Ujtifr. 
Ill MTU af yallav praaaiaia of pataak a»a ikaa lo W kraWd fat a aHalai aad ailiad 
aitk dtlow aalplMine arid praaarid by addiag a pvtiaf aalpkanc add (drailly !■•»«) 
ta af of aatrr. TW Iw^ bring laird aa, a irr k la W klndtrd la iW fantara 
aodrr iW iroa pat, aad iW akiondr of cakiaai balk k lo W krW baikag (OMiMtly 
aatd kd palb of arid hara dkikird aaar. TW bank af iW alUl ikooM W pbcrd la 
iW fbaarl akiok r^arta iW arid in iW Winekaatrr ^aoM kalfira akick ar* lo 
ntaoda tW pndarl, Md a pwar af art kladdrr k la W a r rtrkrd aiM tkr fcnoci la 
■rnroi mapanulna of Ika and lato tka htiaraiary. TW wmrm mt4 lor iW pnpaaa 
MINI W aarailaiard M W mdKtly rlran. Bi*d.lf pcaada Mid kb W fwsarail* au^ 
•keold W krpt apraially fcr lhai opnaiba Ta tank Wtarkbbr ^am of ihe ^ 
dkliUiac atrr, ooa dma af aalnhaf k acid a«ay W added b laaua ua kerpiaf. Rut 
iW aeld Ikaa iteparfd faaorady krrpa br a laag llMo rraa aUkool Ikk prraati^ 
niMM prakaMy la MM& tneta af IW aulpkaait aald katag asnied arer dnrtag ika 
iliiiltlaiun * 

It w mib knpaaandr lo coadaci iW aprtatma ao M la ykW a pradaei id oaldiMn 
•irrark i k b aknlolely amoHry, iktrHkb. to drbTMlar tW pmrntaga of ml 
kidrocya^ arid, and dilau it to iW mptirrd drfnr. Ii Ibtaaably Wppaea tkat 
I gnia of kydtoeyaalr and yWd* alBtob raiMil} J ifraiaa of ryaoair of ulrrri W 
OM a<|ainbnt of acid — 17 produera I njahalrnt af ryaaida af idlrTr —i ao ikb 
t; : m I ; t-bc TW aeil pr«doc«d aiU kara. pnilaUly. to kr ivdaead b oM of 
two tt MoAoni ^i ■»»el 5 aUi»i^c»lW p*^*®***®^*®**^ 

10ogruionoitkok»nw^Amti^ooo^ofmlj,ywld 
>S gfolaa, and IW of iW r.L 10 graua of ryaaldc id ailrrr. In riiWr «aar IW aal- 
ntUiiua Wrn b w o b i ab a. . . ., . 

I. TW MkydroM arid. Srtml praTMara ArroadurtiBir ikk diagairo pprfalwb 
an kouwa | IW fnUoaiag k, ynkapa, Ihr bob lanarmllr eootaakat A Wgr gUra 
nton M ao ananipd that ila oerk k diractrd apvard# af an aaglref abool «»» 
a aoik dnad to IW apntan la Iba arck eonsrcti a gla»a labr alih a boMlo coaummg 
aUtdorkWidaafaalrlam. rnan tW lalloT irabl aaotWr taka proerrda to a II laW 
eoabloibi ftagawobof cklorida of calriBiii, aW ftvm tW lalirr a ikird. coodartlag 
IW drhydialro Taaoor of prabk arid to an oprifkl gUaa tuW euotolard ia a biilara 
of in aad aib. Into iW molt k pianal a nistarr af 10 part* of udlin |aaaakb id 
poiaik. 7 of oH of rUriol. aad It of aattr. TbbinortktoW hro^wiik a ■^kaixool 
drTa^ Uw bMporalan of iW bollle aad V tahr. eoatotsiag tka cUondo of cakiT 
k BOI to W alloaad lo fkll boUn *0“. ia order to pnroM e o o d M Min a of tW aaky- 
4foM praiik icy takmf pUev f t* tifc* mi 

mlstan. TW rapoor of aakydnm pr aW r odd k ao daay roaa tkal iW gnauat 
preraatiM bob W takni to pmredi lahaliag tW ibollib pottiaa 

^ yraokr oddL-WWo praoaio arid eakb m awiW^ ^aanttiy tea 
•otatioa H may W diteeted hy tnl mUteg a We d»T af botbk, tbro a niuian rf 
ptotoaalphab and p eta o lt^te of Iroa. nad laaBy a litiW ktdneklone nad i a brigkt 
Uat preclpiub iadkatoa iW pnbiica of IW bid. A both bore del^ leit. nod 
«w Ikb k nppikaMe okra, fro* tW dJlaika of iW aolatioo, Ike bit, of nm nn m 
looger biMhie of oatteg. ia by ika roarentea af tbe praoue add mb mlpkana^ 

oraatbOBiaai. Far ihk parpoae iW peoatk arid k lo W oarawd oa a oabk ^ 
oiib a drop afaolphldr af aannonioai. natU Ike Mdation baa kroaba eokaitkM 1W 
•dditaoa of a trara of a aolaiiaa af a pmalt td koa »U1 ikno. by iW Aubatiua of a 
hload rad eoloar. tkr p me aci af IW arid wagki. A.ierj ocat boda af applying 
Ikk bat k to pteea ooa dnp of aolprida tdaMauiiiaBM a attrh gteb tewiled o»c» 
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IIYDR<JSTATR 8. 


■MlMr eartihJag A« Mwvtnl iaQ. Ob Iraatef iW iTfntai li a «ana 
arrainH ^ MaaBrr, tit • •kofi «iai. ite a|itwT |(mb «tt W ib f ia la h 
■B)yiMB}aBi4a af BMBnaiaa. wlUck, aftar ^irhc, bUI W ia a mi* ««■ a4ar*al fcr 
tWviag Ik* rnctloa ««h a a> m l T «f hoB.—C. O- W. 

HY0IU>DY!<AXK'S. *nM aurkaalrBl * «1 «b« b vUcb nval* of |k» bbmob 

iaida TkU (oaBMkMar •**»*. MM bopiBiast WariBfi OB iWpaBirtafa******* 

«al*r-«lM*ti, fca, *M>toy»< lo (MSiate iW opvfBtks at Iks mmt. Ii m sat kow. 
tv«r y n w ft l* ID mkrar* ikk, akkk IwlaBft lo M»«4 i«Bl nl fB ak ii ri a g , ikte vtitk. 

BTORO eXTKACTOR. A bbmd MaathaM itam Id & BMiklaM sMylBya J 
fcr nBaUiaa Ik* aaarr Obcb vottb (taa*. Bm DsaarraTKui. 

IlYDRofXUURie ACID. Ii Mao W aniJ ^ BevaokkaiAi, ki ia 7 o, ikat Rao* 
a^ aa4 oR */TMrkl ««bU *a< ia*B glaak Rc k wt*. la l?TI. <*l *fMiB»i l thal Ikla 
iwaiiliaf Bfoyr ny aaa daa to Ik* Kkaniaaa at aa aai4 Amb Ik* Raor i^aa. 

Ilydrakaarla ad41* b**l oWbIbiR hy fUalaa laaljr ao«<l*f<4 tsar tya* 1 b a l iafca 
nloTt, aaA lalat Its B«i(k< af kifUv ciMimit ifA oU at Rt a fvBtk k**i 

Ik* $m iaAiatillal am. vkick moMM enU*<1*4 la a I*b4*b laka, la «kltk, ky aaa aa i 
of a Amiof bUsIim, u May ka faajaaaal Ibi* a H^siA (f a aalolloa of diia acU m 
B9ar la Tv^oiraA, tka tssmatly'sf ika laka frnai Ua moat is mrifA kM a marf at 


Hy Rt aRaooe aci4 attack* |laas wkk grasi KaAiacBs, by actiag as itt aiUea. 

altm agaa akick say iloatga k la h* flakrA. k catvfvR aitk aa aickkis was. aad ik* 
Actiga awla is Ik* aSBal BiaaBcri Ikk k placaA om a iaaAaa «****!, to whkk k a 
Misiar* of Sour ^ar aad oil of aiirlat i a goall* kaat kataf at>plli< byAroRaans 
add aaetpaa, aad kamadialrly alMcki tka (tooL fl** Faroaiaa. 

HTtMOGER. (Eag-BadFr.i irau*r<a*/’, 0am.) A {lafMaBraily pa»aa% *U- 
aMBlary body, tka ti^lkuial afaU kaowa aahaisM**, Ua ayoaida gtaHty balag’OMl ] loo 
cakie tochra voightDa, aadtr acdtoaiy pm aa r a oad annprniBf*, oaly rU gfatoa. 
li k tkacafo w oforly I* S ttoi** Ugklar tkaa ataKioiktTi* air. 

Fran ha rsliiaaM Ugktaaa* k was torawriy aaod fer <ntof kailaaaa, kal ko* kani 
saparardrd Ibr ikat oarpuac ki ordiaary caaf gaa. wkick caa hr vkUiaad at a Mark 
ckrapar rala i ih* dilkmu* m koonat power toiof fo n ;ir n M l »d ky laaiaaalag aa** 
aklanMy tka aia* of tka kallooa. It k iMtf toflaauaaktr, bat BSI a aapparlrr at con* 
bosilaa, in eoMhinatioa with oxygea tbraiag waier, wkM |ik of tt* watgkt 

of kydragea. 

It k gcaatslly prapond ky tka aedoa of dilsw aalpkarie add oa aioe. aMhoogb 
thm ara aowy oibrr arooaaaaa which toakh h i n um dMoneoaitiiM of atcaoi ky 
IfDB ditof* with tka aid of k*^ ke. 

la tka act of eanblaiag with oxjf^ u whaa karat to th* osykydragaa kktw* 
pto*. Ik* grralaat poaiihla h«at k aht^odi a dr*«ef stoat plothian wtra knag fluad 
wkra phetd to the flaa**, whkk eaaaoC ka dTeclad ky the grtalaal heal attn^ to 
oor fttraacra 


ITydragni k asMetiaias osed Ikr aBklrrtog mrlalat la whkk praao n b k rtqa kH a 
lo briag tka two sorlkccs of tha m*u 1 logrthrr to a prrfrctly nHtallie Hals at a high 
Minpieniarc. Ilydngoa rffeeb ihk oonpkicly | by its conl iMt a n U aapptiaa tka 
haot. aad by aatanag toto co a akiaa tlo a ohk lb* oxygea of tka air. praraaia tka tor- 
nalim of otldoB whkk ara so rainy fiaiued at tka tnuMrataiw iraalrad Ikr tka 
nahtog of tka oiruU, aad whkk, wkao pnonu, piwrcM Um aana af Um sortoecB 
Str Airro oaa oc* Souwatao. 


nydragta k ofUa uaad ako te lk« rrdorika of ladak fhaa ik*ir diffrrrM _ 

biaatinas | tka awdactua k c&atrd by psaatog a currcol of bydragrn oxar tka eoaa- 
poBoda haalad to atdana. 

•'» •• isdociag oraa oa ikakrgB aaak has bet* propasid. kal m ytl Bol fbwad 
praetkabk.— H. K. B. 

HYDRO METER. An toitrwanal far aacrrtaialng tb* tpadda grarhiaa of tkjaijB 
Baanc's bidraonlrr. whkk k Dark aatd to Fraar*. sad otkar cnntrw* at lb* (•a- 
Itoaiitof Enrapa, wbniplang«diapttr*wstrr,Btartanp*rttar*ef(«> FBbr.,BMrk* 
0 upon ha leak I to a aolatiaa oo o iatotog Id prr coal of eoanaao nil fMlerid* at 
^MB), aad Id of water by wrigbt. It marka ISO| aa that sack drgrro k Btraal to 
hdkai* a daagiry aorrasiKioduig to so* par cent, of that aalL S« AuMMJtrrax 
and AsaoBBraa. 

IIYDROFHARE. A warkty of opal wkick vaadily iMkikaa watar. aad wkaa 
haaamjd b krennaa traaMiwoi. tboagti opaqoa wkeo dry. It k feoad to Haagary, 
aad to Iralaad. am tka Gioat’a Caaaaway, aad at Croaroagb, lUUywiUia. 

HYDR 09 TATICR Yhaaeknea wlUch tnaUaftka rowtUkaiaMiif Ilaidik.<to4 

Ika prraiar* c atrtad by tkcaL " 

la tka e^amiag arraagaaMwta ky which watar k aappikd to low as. bydrasMlIca 
becoiBca of Ike atowat uaportaae*. Tkr btgheat poaiibk Irral k ohiatoad Ikr Iht 
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n iM mm lU« m Mtia af |ii}iai ■ wraaiEiad all Om Mncto 

TW IrMriMf af IW »it*r k la .riar te il> oruiMl bv<l. at! kcMt »B IW 

■ipcB ar* •Had »#>i •»»*, aa4 ia taaach aa an Wta« rtw Wrrf at tW »«i«r la iIm 
;^ air a la aa aw aavard k Maal 10 tfc* «f •»» r»w«r abw 

tKa pQial» aa4 tf aM kpartad la ih«(ka oaa*>*a oat^ afcrw lo 
tliii awaaaio. la iW kiffhaw konan. Uw oatar |»r<u]» aalf iadi l» k*»l, nA 
floa* aat olikaal ^r«M(«<iBkklj. 8f* Waraa raoMraa Ka«w*»i Hrooacuc 

^ITDBOSL'LPlirilETS. CWaic^ eoiapoaaia oCbaata ahk Mlfakarrltad bflio- 

**liStKA*'coPKflARiL A tr«»ffowla#laS<artk Aa»atka,tro«okkkaa 

WsijI 

IIYPEHOXTMI'BIATKS Tba oM aad iaeanoat aiai* o/fiaooaraa 
UVltM IIUJIUC ACia CIO*. Eo OT k Wbto tod» (aa^ cWora» of 

anwA h gnalaally akaad hMO a jiaata with anno* talal^ a^ ajrf to a 

of akobol aad aaiar. a jraUao cm k dkaamtA ahicli k Oua bninrUOTie aeM, m ika 
mmanJf ^ cUano Xliboaab af Mach lainaal aa a chaiak^ wxaroajri. k haa aa 
^lalbaam tba Vn't Ottmtcml Dic hm arf. • . - ^ 

IIYIiM'mX)ROl'S ACII>. aa E^. a»S. TbkaciA khek oljatardby AtaWn* 
foA oaiA* of oafcmrT faalr AirkkA Ibnaith laalra tiaMa ha amfht ^ an»t. ahicj i 
k iatniAocaA klo a Walk «aatakk( clikoaa, aaA acitawA oalA^ pa k ataortaA. 
Aa aaycUortft at BKteafT » tanaat. wkiek k rraauTtA bj mUUm a. IW a^ 
iibialanA k Ml lata a daak. aaA kaataA k a aalar hath, aWa tha aaolaaAj pa k 

aalk«*A k a »alkt i>oitka of aakT, ahkk Wataara a para aolatioo af kjrpookkroaa 

Tka aalta ara imwA bnwWort** «*• Cawanni aaA UuiarB^ 
llYriYsri-PIUTEa. Sallaa coaiponiwU (bra>aA by tha anko of hypoaolpharte 

UYPuari-rniTES. IWliaa cnapouBAa fonocA by Iba aako of hypoaaJphafooa 

/InatakAaM ^ StJa. Tba oalli af lha hypoMlphark aciA aae ohlalaaA Iho 
VamakhM af Mopncaa, ahkh k ilaalf tboa {myianA i »af ly A ia^ blnoaiAa ^ 

I.. k aaaataiM la walar, artitetally onikA, aaA a itnram of uipbaroaa 

Maa^iihfM«tr&. in>a hJaoalAa fhraa op half ha ooypa. ba^hi* 

Vh!^ aaliaa with tba hypoaaJrhaik ariA whkh k fanaoA. 

hypoaulphataaf oowgaaioa. whkh la aajianuA frooa tba aataaa of WaoaiAa by BUra- 

kaa* 

Tba foUowiaf apoika rrprraoata lha rtadkat— 

MaO* + aSO* - MaO^HJ*. 

If lha laoipaialMa waaa alkwaA W rka, aolpbaria aaid wwolA ba btmci, aoA aol 

hyp-aalphona. - MaO* a 80- - MaO^. 

Tl- Inhnfk mM. ■«»*« tha hrpoi«h*on>aa aeU. may ba oblaioaA fat tha 

the AnMhfo/ ^ citfrW fttfthrr* ti k dcec«pe*rd iaio mlpkonc %nA 

“'itrS^twaiaaA hi lha fkw nak by «lA.i>g baryta w^ to tha hTpoanlphata 
f III I , 111 ,,... tba aoUhk hypnoalphatt of baryta, fitiared ftron tba oaiAaofmM* 

UfvA ftwai lha p^phaU tA aalphala of barySTyjalAi Iba pura aolatioo (A lha aeul, 
whkb otay ba rraporalaA m awraa, aa ahore atalrA. 

ti ItAA Ml oAavta bat a ^*0 ^_ 

TnSTb^^^lAaik of toAa owy ba aiada Airaotly fro* lha maDgaaaaa ate of ft«a 

^mStThyV’^phataa aiw aoIoClr I they bawa oiA aa yal OKI whh M 

af SaAk Thk ■tlL onw ao rotcnaiTaly oaaA fcr photaporhie pi^ 
oJi^' lljBrW k«n)Aa«A by Sf i. Ilrrathrf. It may 
SXtiM IWMO I oia. by traoMtiltioa thji^b a arfnboo 

ruMo^Wteina K^bar iaa cirrariA nranl3t«loaI •fkhia of urbaoata of mA^ 
of aol^ior). a imam of mlphunioa vIoSw 

tha llquiA k theo lllaml ood orapontaA. whao tha hypoanlphtta of anAa (JfaOW 

* AamharShparhapa batlor proeaaa coaokli fai Aipitinp a ooloiiM af aalnhiwrf 

*^iAmrpaA«.UyAkaol«^temhifa*oUrl- 
II 4 
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It'F.IIOUSE. 


•eiaikN, «Ueli ^bUi «■ af hy yly li lt t af aaia i tha tfactiia 

kauig ky ika MUariaf ^laatiaa: — 

JfaU,80* ♦ S - 


Tba lafTta aUl any W ateainad la laiaH WiHiaTrt rryWall, 
ailntioM of cblaridc of katiaai aad kyrMalpJiiia at amta, 

Tb> byyaMlybaTMM acU a iaraaaUe at aximif la (la fra* aaia. fcr i 
dbtrly aa dw aUhioa at aa a^ le da aulmiaa at la laba, k W ' 
ulrkanto* atU, aitk Ehrratiaa af aalylur. (KH)* — * &) 

Tla ailoUa kyyaaulylnin ha** iW yaaaf, la a aariad 4afna, at lUaalafaic rMtala 
•ala of tUrw. M tkt tUmita, l o i li ti, Ac, aluaA an latalaUt la atari Iknaiag 
•rith dtoB Mtabla tala, akaa* aalatwai pnnaa ta laaeatly tmatt lata^ afaAoagli 
tka •olotiaai at da bymalaAiaa aluaa Maaaa a Jlaainabh binar uaa. 

Fnat da abava nactkai anan da |*lacl|ad rain at da byyaaal|Aia at aada. 
•hifh it lua^by da pbotocn^hat a diaaln n« tram da |ibaagn|iA. lAar da 
•atioe of da oa M. alt da nadmaapaaid ailnr aall, (bn pfmaiiai (At tanktt 
Bctiat 


Bctiaa of da lighl oa iba pictan. 

b Aabta bypoaalplua lir nda awl |iiU A nad Ur dnarmnyya ptea, 

Jlur aol n o r iag da poaitlra proof eblaia aJ la pboto^pha priauna. Tba daabW 
nl( Bay ba obaalaod ta a aUta af parily. hr nlttag oiaotBtfalad aDtatieaa of 1 jart 
<d cblorida of poU, aad S parta of bypo^|dirta of aoda t by da tddilina at akobot h 
n omiplaladi da pracipitau bom ba ra-4iaaolnd ta a anaU paaadiy of naar, 
aad tguB pracipltatod by tlcotad. tu fbrmatioa A by da bdtavtag toM* 

lien;— 

•lNaO;S>fO^ AbCP- Xirt03‘0> * AaOJPO*^Naa.m)0 ♦ IXaO. 

Ta 


■Waaaaar Uitaaatpkua B aata aat nM. 
aata 


1IT80K A fttcD tra. Sn Ta*. 


I. 

tDEX Aa tnlnttl of the goai kmd, da hair of «hAh A ataanard tar aoam kLuia 
of Bianitar<Bni 

ICKUOUS^ (Glaciirr, Fr. i Auhaaa, Grm.) ITedrr lha irUcA Fasaatao, tha 
dlffareotartiSeiat oatluidaafprodarlageaiduvniiusrrataiL Rolfiirlhaaaaa of faB>> 
mno lifa, ia (bate rlimatM, da aioat coomaucal aad ooavraiaal aaaaa of nfriaaraxloa 
m bol Btatlar iny ha proennd hr Mytag ap a ttoia of Aa ta wuitar, ta paai €tr~ 
faaalaacra aa will pmerre it tnlid dariag avaiaar. 

^Aa loahouM ibaold aoc hr rrgafdrel aa aa ahAd of aatv laxary i ia Ibr ainttbrra 
comnea «f Earopc it A eooaidarrd aaaeg pao^ ta aaay rhrcaiaMaam n aa ladA- 
praiahAappradaga ta a eaaoiry aiaanna Diniag Ua dog dafi, capfrAUt at thnit 
prradi aad ta dtnaa dAtricu abm tha tineta Mova, » liaAtadr a^ lurpnr af 
aad body wparma. aiih tadigHtkia or Mai km at apaarilr, aad »aaal S» i dn*B> 
imn, wbAb an e^Maaly oecatiaaad by tha aarraa of irat, aad an to ba pmratrd 
j^mn^tdc^y byihaBMiofroldbrTrnWB. By girtag tear to ib/itoaijah. 

nfitlmj IHmCOlBlnlf PV^IlW likl! /ttllCtioO# q| tJb# MI4 WMoMaT 

ahaa thay arr taagald i •hiir tbay raabta panon ta baalth ta aadan bIOmmi aaach 
*'*°*/ ”‘?* ^ ** “ rlow «*i aaltry aa BWdd ba tatotmlda okhoal ihA 

roaady. trrhoaaaa, noacoraT, afford to roaalry paMlmaa a gnat adrsatoirr la 
aaabtiag than to praarm ibair ffab, bairhar amt. drad poolfTy, aad gtoar, akieh 
aoald oihrrwAa, ta panAnlar auto of Iba aaalbrr. tauardialrly noit Cooiidattag 
at boa UuA rxpaaaa aad troabW aa Iraboata aaa bn eontrarlcd. It A torprAtag ibai 
aay naprcublr babitatkio ta iba roaatly tkoaU eat hara oea attarbrd n it. Tha 

atatpkn aad Boat aetaaliSc tarm A adoahlaeaaa, that A,taaMBatj<itaad baaa totaaa i 
of atoora or briek-atab, nab aadrr gnoad, aitb ha .prx al iba hnMon. 
i** T ‘ **'•• ■ *'*‘«** ^ earpratry e.«atad 

whh ^ poieard M tor Tba ratnuioa tbotad ha piaerd aiaayi aa iba aonb 

■til9 1 H tMuA inMiM of * eorndor or poreli vUh dooUc doort, sad bo ■w—iil 

r’tU!*** ?"'!??*^ »««* "• «tai prtaripka apoa ahAh aa 

inbaim abo^ ba farmrd | bat dny aUl be battar aadentood by ibt foUoatag ca* 
pUmtton Bod fiforik ' ~ 

A dry nady tail if ponibA tboald ha aataewd > aad barr a carilr A to ba dag 
abool U bat ia dtaattAr, laitaiaatiDg btloa iiba Iba potal of a a^ar kat Ia 
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ICELAND MOSS. 

arJlawy 4r|Kk Air • taail; ■*; W aboM t4 (wt i bat tba bitM (n dimmioet an, 
lb* ktaftr win h [in a t r n tba taa. pnrrUad k ba flU a d. la ttfyiac, tba worinaa 
tkooU ilo^ tba g rw aad yn fwa wwy toaanli ^ aak af tba com, ta pnrtat tba 
eattb bniag bL Tbia caaical abipt tbpoJd ha ibacd anb brieb or atoBt work aboat 
oaa foot tbWk. aad Joiatad with Knaaa raaawt. ta at to ba air aad wawr-tigbt. A 
wrD ia la ba racaTWtrd, at tba botlaai S fart wida and 4 dacp. t ti rrrcd at lofi wttb aa 
Iran pfabag ior aojipuittag iba baa, aad Irttiag tba watrr dran awap. 

Tba nppar aowa a^y Idiawtia ba boilt of brirb-worb, aad co Ttr td aitb tbaub t neb 
a raoT wo^ prwra tba anat darabln Tbia la tba caaatraatKia tbowa la .%.*A4. 
Wbairart bind ad road ba na l aiTed. ibaaa anut ba laA la U aa.obtosg paanga iata 
Iba iaunofc Tbia potab a b a a ld Ikca tba aottk, aad ba at leaat d Act ina|| bp teat 
wida I aad partactjj daaad bp a waU-(t)ed door at aocb rad. AH mood Iba Mtan 
■td tbia aaoimi coarr . a gwttrr aboaid ba piacad ta carry off iba raio to a diataaoa 
diwn tba laiboair. and paaraad tba etrcuajacaat gruoad tnn (attiag m b a d witb 
naMatarn. • 

Fif. NS aboara tba aectioa od a wrll'CeoMraetad I tebii aaa Padarlbe iaacbaai- 
brr A tba k« k nranard lata Iba apace n. c ia Ibe frala «d Iba draia aiab tv Tba 
ponuta a a ia boili ia brirk ar atoaa i tba haoa L od tba iea cbaaibar abipra Inwaala 
toaoidc tba ceatiw at c. Tba apper part ad tba brick-work a a ia a little wap balaw tba 
b«wl od Iba aruwnd. The wooden ftanaworb 
r r r r hrmm tba iwof, aad it aorarod witb ibKk 
tbalcb. a n ia tba woodaa work od Iba door I. At 
a Ibe backet la aaaw Ar litt^ op a eharpa ad iea; 
bp oaraaa od ibe coed » paaeing orar tba pwllcp ■, 
wbirb awablea tba oerraat to raioa it ooeUp. 

Tba Icrbouaa abooU ban ao window to adaul 
r bat be, 00 to apoA. berateticaUp aealed ia 
aiarp putnt. oarepl at iu cetapool, wblcb map 
loewuaau to a water trap to prarm cinalatioa it 
air. 

A claor dap tbonld ba oelccled Ar cbargtng Uw 
Icebawn i bnt bofora battiaaiag to til. a poaatltp 
cd laog drp ttraw ibnall ba laid oa tba button 
mtantiMt and to tbe Ice it ptogtc ni r a lp totra da cad, 
ttniw ialo betprcadagaiaattbaeaaleaialdaa.laprf 
raat ibeicaOwia caaniag lain nauacl with Ibatoick 
oratona work. Tba ntora tnalp eutap^od tba iaa 
Ia, tbe better doca k korp | wttb nbiob eicw it ibotdd 
ba brokea ialo oircM witk auUcIa keftow baiag 
Ikrowa in. No Ltpari od oiraw abaoid be atntUM 
aoMog tbe ieo^ fijrlbep would Biaka ita bodppnroka. 

Home pttwaoa rton aan r ad to pm to a litlU water 
witb tba faccettira fatpert adi^ to oadar to til op ito a n ial l araricat, aad caarert tba 
wbula lato one onoa. 

Urer tbe top lapea a tbirk bed of atraw tbonld be iprtnd. whicb b to be corned 
• iUi b<«da eanDOatwed witb bcarp otonoa, to chwa ap tbe iuamicta ia tba atraw. 
Tbe iaarr and ooler door tbooU nceer be opeoed at once i but tba ana abould oiwapa 
ba abet bebaw Ibe nber b opened. 

Urp lanw wdi rtawiad keept ctjoallp wcU witk kord toe. id car* be taken to loaro 
an eaeitlra la Ibe oiaae. mod to aeettra ita compactnen bp cpriabiing a little water apoa 
thaaaaenairc ebargn. 

To ilMtlitate tbe tatmciiaa of tbe ire, a taddar b tK ap againtt ha tiaptag waO al 
one ekb ad tbe door, and left Ibrrv dariog tba aeBaoii. 

ICE HV THE HEiVIlOT PKOCEtSS. Sea S ntaa o n ut SrATa. 

ICE-PBOllCCIKU MACHIME Sea Faranao. 

ICEt.lND Mt«S (Zirdra id/«toadlr, Fr.i ilwAar U., Oma.) b a licbm, ibr Cr- 
Inirio wbbb auntaiaa a whouace aelabla to bn water, bat fannhn a >ellp 

wbaa k caoli^ Miled /(cdnaiae bp-kl. Carria. Thb aaon b eaOed to tba PlunDa- 
copin ZtrAn /Jaadwaa. It appoort to bsva derteed iU naaM frmi tba rtminalaiice 
that tba Icvlaadwa trsi dbeorrml ttt tuedieiaal goalhico. liebcnuie b prepared bp 
eitrartiog firtt odail ftnm Ibe plaat a bitter cabxinag matter, bp dignting t pamod it 
it to It pouade adeald water coatAiniog oaa oaore ^ pearl.atbt iben dracuag tin 
liehon, adnleurauog with cold watrr, aad boiling k in t powada of boiling water, till 
a pnooda ba aeaporaiod. Tbe >ci)p wbicb ibrmA, apoa eaoUng tba filterN aolatino, 
b dark Moored, bat, hriag drM and redUMilead ia bid water, h brritniw char aad 
oolnorleH. Licbeniaa cooabla od atda earboo. 7 714 bpdregra, aad SS'4a ukp|^ 
Tito macibga of leetoad loota b prtiemd ia Gemaap to conuBoo paole tir drmtog 
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dM «»rp Wla th* Imm. WraaM it rvattlat aiA. Aaai Im ■«■*» V^7- 

It kaUaiai«*< aak thsMtefcr ii«iaf aapvr iadM nt. I'at Mtvtal aanaw mb* 
■Ba«4i slauaaJ froai loeLad mam, aaa i’n't Ckmmat I hrl twaarp. 

SPAU. t>T«unW4 carVanU oT UaM, at vludi dM a^a WaalUU 

r mtaa an kfaasia A«ai Ic^aai. Tham Ua ri n t>i M i tm Aam <■■ » > p4twa~ 
i ami boat Iba CT>«al w wida w caBal iamUt tHratkaf 
lOWALC-STuNC. A ibwiIht W«Mi haaa maa. It w ablifM frva tb* aUcr 
dal* mb* af tb« tl «»»4w iiam^ 

ILIXAmUlXP. A m^muaaa abwb ailgbt b* *apin7«4 ^ 4;na( ji4bi*. 
iariaai ttvm lb* bam af tba aaaMMa ball;. 

tLLt.VIXATtOX. Tia amama iamraamaf 4a ralaMa aalam V ma t i mamaa 

^J$maumataafaamar. 

It b oBaa at tb* aaaad ^■^lnW 1 l i that aa abaaU b* t aa b bJ. ahb MBtf, la 
4««amiaa dl* rdMlT* Talaaa it Iba IMi ablab a* abaala fhai artUbiai a«ma. 

aaly am la abicb ibb na ba mM4*4, U ba aaaatmiag abb aaaaa Maadanl 
aaaa t a at Him Iba iHaatiaatiaf i n ama aaafto y mi lb. Uia. aba aaa aa amaal 
'acaaaitia* callad aa la dimi bb altratioa la aa|abba at tbia aaaaa*. t aai itnirf awar 
latntmaa aad rtad rapcmamtit lo aiaa* at tbaaa b ayaaan taapanaal ibal aa 
ibiiaM 4imt t^aaial altfauaa. Uf Iba odniaal |a|ar aa iba aaal at Ut aai l iiallaa. 
taaa* aana an aov abnliwi bal m atarb af H b aUU ttaramianhU faaadeal aala*. 
tba fouiralaf aaltadaaa bara fceaa and*, ail aacb baiaa d m laaabbH bjr Dr. Un'a 
aaair. AfWr may w p r r aa a a ta la lU b n ala * a itaadanL Dr. Ur* aayat— 

■■ AHrrcaaipariaf flfhu*/aaa/biada 1 flail artrj rramm la aoaaMa ibai a larsa 
via caadb at Ibm la tba poaafl, aitbtr ba( ur ibatt, UmI b, abbar If ar IS iaabaa 
hi bafth. aa aiaaalbmifail b; aaa af tba giaal waa^baailbaa at I aaflaa. aad Air- 
abbad aitb a abb caatahuaf ST ar tf tbrada at Iba bm Tatb*^ aaOaa, b raaabla 
at Ibrabhiaa a arnat aaitom. ua aaaHy tarariabb bmdatd af ilhaaiaatna. Ii anwda 
aaa laatb oflba lifbl radtird bj aaa of tba Artaad baapa afliba Triaap llaaar, aad 
aa*.«lri*aib af lb* ti||bt at my aanbaabal lamps *flra aaab baaf b nad* la bara 
wkb IM aaiaiaiaia ilaa^ abon of amoklaf.*' 

Or. Uia. baanir, flsr amo; at bb dalarmina tl an a am lar i d lb* Friaab ambaabal 
barf, kaam aa CaroaT* lampi aad la aosaoxhai wab tab tba fliUowhif ti a m rba 
oaaarI — 

** Sir. fl am ai l Parker, loaf adaaalafaoaalj bama la ib* pablia Ibr bb abanabtal 
aad mi * a m a lb fc aala i a bmp*, aa «*U a* albar nimlkmt tabatrrbal la doanatb 
toadatt. bar^ n b i a h mi l a aaUtal (or a arm bmp. is abmb lb* ail b baatad bp a vary 
tnaplr ewatriraa ra , totbr cMara, la aay dcaind •Irgrca, bafiow arrrriaf *1 lb* mbb. 
I iaaUiabdaa axMaatr* aarir* of asprriairal* In drl im taa ha ralo* la ibaflaadaetloa 
at lifbl, aad roBaampCMai of oU, toaa|)arrd to lb* ralaa at oibrr lamp*, aa a*U a* 
caadln. la ihoa* ra*|«W 

fa^ Md a, a. au a, b a awtioo at ib* rpliadrr vblob eaabitaae* tba abiara i 
Ib* ml brtaf ooalaiBrd hatveaa iba iaam aad malar cpliadan. aad raeainw bnt fraai 
tba flaoH of iba lamp abbb p aaa aa a|f Ibraufb Iba hiMr ryCadar. aad b mar* 
brralid am* or Irm afaio*! b* aid** by th* lop af tb* aacta) abiaaaay balaf imi e b a d 
aad beat back, aba aUda-rali*. wbid b apraad io alio* lb* oil la daacand la iba 
wick, aad b abat wbaa tba ebirra b la b* oMnalod Cram Iba mpe at mippir. al a, 
tor ibe parpaaa of iwcbatyiaf H witb oil. Tim flam* b awdiflad. mat by raalaf <■* 
lowrria^ ib* wkb. aa la cmnaim lamp< bat by nuauif or la w a r iaf lb* Wtl-m o i nb a d 
fUm rbnaaar wkieb rtala at he boUmn aa tbi*# poi^ tad b morad by aaaaaa at 
Ib* rack.work mrcbaabm r. The ccoaaairb cylfaadno mawa a. a. tad mibcoataaM 
a piat imprrial, aad akauld b* mada nitiiwly fad batw* nafatiaf tba bunp | n w la 
laat* Boair la th* cbma. wbiob. by lU capaaakm wnb Ua b^ wmabl baarbably 
aaaaa aa i i rrrfl c w cd ib* ail 

Tba tiOawiaf arraanaam wia tdonlad ia Ibtaa aaprrimaata Ibr diarmlalaf tba 
nlaliT* lllamlsatioa of lb* diflanat lifbu. Ilailaf irimawd. whb ararj prtcaatioa. 
my Fneneb a m baa b al lamp, aad rbarfrd It witbipar* apena oil. I olacad b apoa m 
abiaaf labia, at a diataae* of 10 fWrI ftium a wall, oo wbkb a wbit* ihtaa*^ Pap" 
alack. Oat cf Sir. Parkrr'i bm^U Ismpa. ebarfid whb a qimalily ^ ib* mam ail, 
wa* jdatad Bpoo lb* mm* mblri aad aarb br^ mad* la bara whb h* amaiama 
bnlltBary.ab^af mBokuia.lbB fwlatlra flIamtaalMa af iba twa laaipa am datamiakl 
by tb* wall-kaowa matbadeftlM eompariaoe of abadowai awhaalbw iaab** hma, 
and of lb* ib i eb aam of a orowwialU, bainf ftiaad oahabl* fhr aaabliaf ib* aya la aaJ- 
aoata my aieaty lb* abad* of tba hilctrrplad lifbt. It w*a iiliairud ia aaaMroaa 
UiaK bmb ^ m* owa ayt* and iboa* of oihert. ibal wbaa oaa at iba ‘iiiiy wao 
ahlflad balf aa iom aaarar la or fanbar Ataa lb* papar aoma. It n~iil a pcAapuM* 
diflamr* intbclialef Uwabadow. rrotraaor Wbaaimmw bImUy toabiad m* la varilT 
Uw prrdaiaa at ib* abaa* mvtbud of abadowa, by rmplaybif, ia aaaaa at ib* axptrL 


I 
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■ ■■M. ■ ftMMMr af Uf •«« lavtMiaa, & vUck the nlali«« af th« Hr* 

Hchu «M J«t»ritn< bjr th* n^alifa brightMH «f ch* «ip|>iatlf mim it a rrratThif 
■ilaarad hall illwi>»M4 b; tbNk 

•M 



I. The Mchnleal Imp ra (hnuthed vfch ■ gba chimBCT !*( iaeh h £nw(or 
■I iW bM*. mmI t1 a tap I the vide (xHMa pan vm t-t iarh Umg, aad the aarrow 
appvr pan I iarhra Whni p laial u a Oiti aaaaf IPfcnlHaatha wall a» light ttoa 
m»j b* latiaatri m lha t^ain af thia aaaaWr, ar lOa la tha ftm atriaa at axpafi- 
aviita, abaa banilag tritb ba ataxiawai Hume, with aaoaiaaal flichethtS of Mtaha, 
it taailted a ttght i^aal at that of 11 wax taailka, tad eoatamrd til pnlna af ail par 
boar. Tba apana ail waa naha para, bariay a tpac M c r»^7 b't** ctmfmrrd to 

waiar at ICKWl la a aabatnataf aanaa of rmrimtat*, wbaa Ita Bjfht wat lra» fljcbariag. 
aa4 I iiaal aalr ta that of 10 wax raadln. it eoaiaaiad aaUp •ISfraiaa.aro 1114 of a 
lb. par hoar. If wa anhipir tbla aaailwr iato tba prhw af tha oQ (ta ^ pilloa) 
par^ llA, ibapmlaat lniMA wO) frpraaaat tbrnlatita coal of thia il h u nia atioa, 
•CtiOMlMl M tOfll 

I. Tba ImI^ baap baraa with a marb rtradiar iUtaa thia tha awcbaaVcal. wbkh 
aiait ha awribwi la ao uaaU 4agno ta tha roafalat alopa it tba biU>io«<at]M4 gtata 
ebfaaaaT. whenby tba air ia bnwht pmprataiTciy aiantr aii4 elaaar into cootact with 
tba water aaribaa af tha (haw , wiuiaat batJBf fhrawj apian It, at it h by »ba 

fwataatpUar ibnaHar of tha rooiawia rueciacted cbiaiary. Wbrt rhaiMd with naan 
oO, aaS aiaia la bam with ita atatianua ( I x aw , ihii haip irqairtd lo^ (•■f'l} 

Ibol (hnhar (tan tha aerrao thaa dka inachanieal hnp, ia order that in thadow thraid 
ham the tear depth af liat Ilaaee. ita iwlatiaa mnaiaatioa wat, ia that cate, a* tha 
apanof II Mihtapaiwof I0| ar at 111 ta loa Yet he oaataaiftKta of ofl waa 
oaly 04 araiaa or aawMwkat ian thaa O'l af a th. per boor. Had ha liaht bnw 
talati'd ta 100, k waaU hate raaaanaii oaty 17* praint per baar, or tni of a 1b. ll 
w* nakiBlr (hit aanber by lid, the predaeftrtold will rapmtal tha niatnt end 
af loo oflM ilioausatino. . . „ - , 

I. Tha hot-on laaq> briag ehamd •itb tk* •"ttbrra whale oO. of tpeeUU gnritj 
trtttl, at It. td. par pailoa, or t^ par lb., wbea bamiap with ha auxinan lUiae, 
rewairA ta be ptocad t (kat aad I heh (tan the aeraeata drop the anaatiat of thadow 
apoa it aa Ike fataet of the other two laaipt did at 10 aad II (bet with th# ipem ail. 
The ti{aara af 9 (tat aad I heh.M ia the Khtirr iUonloaiioo of the hat.wU hnp 
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«i<k IM Mthm *lul««L It TW tniu.ar 0 111 > pasad kaan 

bill had il fiaaa toil of li||biil aaaVd ha<» cnMaaMd til grala*.M IMaiar a faaad, 
vbicb aaaihar Maf ■att^lad b« M« !»« J]d, iW ffadat l adi rr| i» a ai1 

Um irUitv* aaM af lOU af tbia Uflrt. 

4- A bai-aU laaif ebargad aab aUn oi) af a^mdc arathr MI4, a< la. 4/ |Mr 
pllaa, ar T^d. par Ik «Wa taraiaf aiik tta anidBaai iaa ia . w^ aa ad la hr ptiaid 
al t laH • latbia, la abwia lha Maiidard llat af ihada* apaa iW ac ww , ii 
aamad 7M) miiu M baar. TW i-aart af t^fcrl h io}. abitblalbrntalira tali 
iky af tha tigbi af ikia ln>|i llad k raililad a li(bl - luo, fc vnaM ha«a caaaaMd 
aau (paiaa, or O-ta af a p<i^ prr bu r ahlah aaabar aiakiaiird dw paloa par 
poaait, (iraa ika^rodan OrtJ. m lha rabdiva CMI af tou af lUa lipbl. 

5. A bai^itJaiBp rbarfad «ak Pne* aad f^ • t a n aa a ai mU (kkiarX af ifr rj fa 
praaitj atf|k ai ii tf prr (tUaa. er t{d prr lb. bad w ba plaaad t (rrl haai ibr 
arrcca, aad raataami IMft (taiaa par boar, llad ka li<bl baaa lOO l ailia f af al O’), 
iba fiiiiiiaia^aa aaaU ba«a baaa ItT} aralaa, ar Oiat at a aaaad par baar! abirb 
BBatbar taaliiplMd by iia priea par poaad, tba pradact ItSldT atU ri p iaa aal Iba caal 
of too uf tbia tllaailnatlaa. 

k. la coaipariap tba eataaini^ Ttraab aaaalor Uai» la paiuTal aaa ailb tba aaa- 
ebaaical Lampi it vaa fimad la gira abovt lai r ha lf ibr figbl, aadtoaaamaalva tbirda 
of tba ail af Iba aiarbanirat Uaip. 

7. vrataaadica fraa aaaia af tbr Mat mbiaat vax-rkaadlna of tba a irtropalk 
arra arat laliiartad ta aiptriiarat i aad It la ratj r i aa r iablatbat, abatbar ibap *rro 
ibrrra, ftMin. or aitra ia tba poaad, raeh alIbnM rary acariy Ifca aaaar qaaatt^ of 
light, (or «cb i«i|Birad (a br ^nd at a dktaam of g bH firuoi lha arrara la amird 
a ahadna af ib« auac tlot aa tVat dropprd boat tba awrbaiural huap. caliauiMl al loa 
Tba caaaaatpUaa at a graaiaa aaa caadW. la aiill air. la, ajaa aa amra<a af laaay 
raparbarola. Its graiaa prr boar, bat aa it alhtda laily ^ af tba light af Ibr »o> 
ebaniraJ kaip, 11 ttiara I1S<» ls;> graiai, ar O'lodl af a pn^ it Ibr gaaatily that 
anald aaed la bt ruMaaMid to p r a d aw a light ntoal to Uau of tba aaM baap 'If aa 
awitipiy that BBBdwr by tbr priar of Iba raadlra par Ik-tod iba pradatt-g attd 
it tbaeoat af lOU of Uli^Baliao by au. A aaa raadlr, thrrr la tbr poaad (tbiatV 
la aaa loch la diaoMtrr. If lo rb aa la tcagth. aad eoataiaa I? ar M tbrada. aacb 
abtml A af an lacb ia dioowtrr. Dot tba noality of Ibr airk drproda apoa ibr mpit> 
lority of Um eoltaa ghrila, abirb It aoid to br gfraim |a tbr Torbry mCbia. aad 
brant tbr airka for tbr bait aaa caadlca ara alaari ontda aub oottoa yarn faaportad 
from the LrruL A aaa ouidlr. tbraa ia tba pooai (baigX ia I af aa larb In dumotrr, 
IS tarbra loog. aad boa fd thivnda ia ita airb. A aaa oaadw. iia la tbr irMad. a t 
InebM long. | of aa beb in dioairtrr, aad boa tl tbrmda ia ha aWb. light 
of ibb raa^ auy br rrekooH to ba, at noat, iboal A Iraa than that af Ibr tbrrra id 

IbrpoBDd. A wrll-Btadr abufi tbntr bomaaiib •artmaiagngalarilp labillair. bnag 

at tbr rata of an ineh ia an boor and a bol/. ao that tbr abolreandlr aill but II bcora. 
A k«g ibnr trill laat aa lotto,and a aii aboot t) boon. 8p gr. at aaaaO-tta 

t. A apatinaccli eandlr. tbrrr (a the nouad, ia A of aa iMb ia diaoMtrr, IS lach*. 
lung, aad bar a piailad oirk, ioataad of iba parailrl ibmda of a «u ca^la. Tbr 
taum caodlri foar in tb« pound, ar* A of au larb ia diaaHtrr, and lit iacbri kmg. 
Kaeb gitrca amrlr tbr nau qaoatity of light aa Uu corTaapo tu Uag wan caadWat 
rla. ^ rf dw light at tlw aborr awcbaai^ lainp. aad coaaaaira US gnuoi prr boar. 
Mntuplyiag Uulaat otuabrr by 11. tba prudoct. IMIgfaiaa»0«U ofa ptwod. aould 
bt tbr ctmiuaiplioa of apar a i acrti mpuailc to gift 100 of UiaaiiMllaa. Maltiplylag 
tbr ta« nawbrr by sbf, ibrj^ of tbr cjodlra prr poaad, tbr prodort, 3 Utdi iatba 
nUurr ooal of 100 of ibia aSmiaitino. 

t. Strmric ontf riadlrl, oanatofil* raUrd Orfiaaa was. raaaaau IM'3 grabw. or 
0034 of a poaad prr boor, whm mutting tba aaaw light aa tba atandord wan caadlak 
Multiplying ibo latter nnmbrr by II, tod by ltd. (tbr prim oftbactuidira prr Ik).dw 
product will reprarat tba rrlolira root of 100 M tbia iiluaiiaatiua. 

la Tallow eandha t BtotUda. abort tbrva, I hiA fat diaawtrr. aad 1 fat Imgib i 
ditto loog ihnwa, A of aa iacb in iiiaow«cr, aad IS ia Irngtb i diita loBiPfl>nri. A 
aa iacb ni diaairter, aad I3| in length. Kacb of tbraa caadlca baraa wha a awal aa* 
rorula Ugbi. wbkb *arira don A «> A light of tbr BMebiakal Uatp—tba amrig* 

way br lakrti at ^ Tba ibrcwa oooaainri each 144 graiaa, nr O t of a poaad. prr boor t 
whicb naiabcr, amltipliod by U, and by (tbr prim par poaad), firm tlw prvdaat 
3 33d. (br tbr rilatiT* rot4 of lOO of tbia Ulamlaat!^ 

11. fWatr’f Iprradiag wick ounUct. IHilaam froai Uw acrara 3 (rrt 4 iarbea, 
whb a thadow rt|aal to tM aundard. Cotwaaipiiaa of tallow prr boar Sit'd graiaa, 
orOUglSaf apoaad. Tba aqaair of 3 ftwt 4 hirbaa-tit U tba rvtaiira lOuBiaa- 
tloa of tbia enadkfll-t; (KUdS i: 1(H> urst a iMdillt la Uw rrloUra coal at 
tbia illaaiiuiioa 
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It. CanM-nt lUBrlBr e>»4lM i unn iii tark IM (niaa per Imr, anl mittrid a 
Hpfcl aiaal la A tka (CaMtod tam. Maltipljria^ IM k^ It, lk» arodact an-M 
yraiaa orOtdl af a Ik. h tka qaaat^ akirk aaalid ka wwaat a rd mt boat «a aAad 
a Inckl aqaal la loa Aad 0 411 multiplkd hj lOA, ika prtea par Ik, (itaa tka pra* 
daai 4 Ml A aa tka real of 100 eTlkia illaaiiaatMa par boar. 

Ik A(aa Argaad Loadoa lta «p > af II koks la a etteteef ) itf aa biek ia diaartcr. 
arilk a Anaa A lackaa kai^ atorjril a Upkl^rpi rtan pat ad is tka aaarkaairal laaipt 
unI ratiBiaUaA Ika UaIiI tf tka laid ■e^uieal laaip aa bafora at 101^ ikal ad ika 
kai^ml lamp la 111. aad tkal ad tka akara f/m flsma TM'iT, or ia Riaad aaaikaia Ms 
aad Ida i na— /VaaaA itmf m atone/ ata SO. 

Collaonaf tka praaadiag rraolu, «a akatl kara tka foUoaiaa takaiar aira of tka 
mat par kaw of aa Ukoataatina aqaal to tkal of tka aackaakaJ bai|s mkonad tu(S 
or tkal of alaraa eaa aaaidin, ikraa to Ika pooad. 


Taaui ad Coar par Roca of Onm llcaoaao of Iu.c«niJtTm. 


I. Parkar'a kac-eii lamp, eitk aa ai k r ra ekak oiL 
k klrrhaataal or Carcal lank ekk tprm oil 
a Parkar'a kol-oll lawf^ ekk a|erai oil 
«. IHno dilM aa n aiao ollra oQ 

k Dilfe ditto rnnia aal fdriaa or oil 

k fmtah Uaip ia (rarral aaa. eitk tpana oil 
7, ""at aaedlra ..... 
k Apmiarttl eaadW .... 
t. fUmaa eat (Araife acid) dilDi 
la l*altticr'a at-readnil olck raadlaa • 

II. Talloe (aaiHild) nuaiVa ... 

Ik Can«-aat atcariar od Priea tod Co. 


O-irrs or akoit 
l-OMH - 
O-Wll • 

CMHW . 

|V3I 

ITOTJ - 
9^ • 

iast . 

4‘*»4 - 

f *00 . 

i-iao . 

4-41 


J| 


Tka MleataR Ukla coatalaa. areordiaK to PieWt tka illuninaliaa poem of dif- 
krrat aaadba. aod ikair conanaptiaa of aialarial ki aa koar t tka l^kl aiotttnl b) a 
dneef Arpaail hnp, roaaaauaf 41 grannao (aU • li^ (toiM) is as kottr.bnag 
ealird lout— 


Ttllae foodka • ia D>. • • 

tkaariao, or pr uan d talknr, • la lb. • 
a ia lb. • 

Waa raadlfk 1 ia Ik 
ftprnoaeati. • ia Ik. • - • * 

Anorir arid, co nni a al jr called naariar. 
i ia .. 


MlJfliCa 

CMMoatyUnan Haar. 

lOM 

•-1I 

874 

7-41 

7-90 

7 41 

latt 

• « 

14 40 


14-40 

■-U 


Tka aaMcdacd tabk fkoea tka crosooiical ratioi of iko coadtea. ekere Ike aemod 
colnnn giroa tka omlit)' nf otalcrial is graaUMa ebkk ia rvqaiaita to produca aa 
Stark li^ aa iW Carrvl lastp -* 

, 


HU** 

Cm «# lalfM |Nt 

Urntr* 

Tatlac etndir. • par 1^ • 

■ '■ —. 8 par ih. - 

Pmaad lalloe, 4 par lb. - • i 

1 Waa casiHr. 4 par IK - 
Aparauecti ditto, 8 par Ik. • 

ikeariae. 8 per IK • 

kSiZSS 

_ 

1C 40 0. 

1 e 40C. 
tc 40C. 

7 f. 80S 

7 C 80S 

1 c 

rss 

It-os 

13-7 0. 

4S8S 

47-8 e. 

S7 I 0. 


eiik ntiaa <prao abora. 

■Vn. 


A kilt^ponuaa, or 1000 


. 1 S.440 araiaa•• li tba. BToWopoia.”—/■-- _ 

» i^iarrM ia iho dMaratioalino of tkrac qyyoM of Jlomioaaiif powar. 


Tkatt leaalci aup bo < 

yr^tinft*•!* **" 

Tbe rule obamed la lao oatamioaii™ oi ^- T -- 

la. arcenllaa to iba Uea of opilek ihil iha um of tkt bopraiiag laTofttaBaap 
•ootrr^iwtarly « the aqaara ad Ike diilalira ftwa Ihw loiircn 
•• Tba muarrical aatimatwo of ibo dajttrao latcaiity od light eo ssi ta ta t tkal 
braack of optica okkk la icmcd rsoieaimr. 






























lU-UMlNATlOX. 


4!M 

• If'liclit ke ■ ■u«cnai i—niHak. ■ tomtVtw tntmU te aisM* ^wIicIm la aU 
4ii«cttaM, HU akrtoa i ihM di> mbm qaaaiHv vkUk U diffaMil mr ika laf f aw af a 
ajilKta wetattU villi tk* UniMai paiam Hk coatiaat tii i ii f »v« tmttmmiwtlf 

W diflUMd vr«r Urfvrawi UrnrMamMrwaptwncalMHknat laAllMaiwiBMaikp. 

•r tkv aaaibct ef mat vkick hU oa a givva (pan. U tack will kc UrrrMly m iW 
akaU MrCwaaorar vkick h U 4Ufa**4| ikat K lavrfialy m ik* aqaan af ikcU nkiC 
ac aT Ifcnc dmanrta flvai Ike auonrofligkt. .... Let aaaatUala alararf kckiad aa 
ap»{ac leiaan. fkU tt cmU aqaai aek auailar koiaa: tka Ugkt vUl aklaa iknMgk 
Ikiae, sad ka Uun>ap«a<l la aU aikcr pkna. <brmiaf a mraMkal Iw ad ta M 
han^ Ika aaadb ia Ika coauaoa aaftaa. l( a ikaM of wfcUa paper ka plaacti kaklad 
ikK H ail^kcqippa Aaltad eavr vltk aaall Uaiiitnaa a p a ak a. d n poa a d raactiy aa Ikv 
kolea U ikf iaaaca. tUppraa tka koUa aa ata all , tkatc aaaikcr aa graat. aad tka t}» 
ao dialaaltiM paper. Ikat H raaaot diaiiagiiUk ik« iadWidaal a p a ifc a. it «1U auU 
raeeira a pnUrsf Bkpnaaim at krMiBaat i tka Mpar «U1 a ppear Uloaaiaalcd. aa4 
pTfaeol a bmiM tqipeannce. vhlck, kwmr. v^ pw aae* aatfatai aa Ike kokv 
are naaUar aad elnaer, aad ika aye Bwte diatant, aad if aatraiaalj aa, tka paper viH 
atiprar aaiibnnly brigM. Now If arafy altaroata kuta ka atavp*d.tkr pv^ «iU 
aa&ifiaU} raecite oai; kalf ike'iight, aad wlU ikrtefbra kaealy (lidf aa amih ctUaH- 
aaird; aad avirrwpvniw tba davier af Ularalnatiaa la prnparuoMl to tka Maahrr at 
ki^ in ikfcpei««it.af to ike anwiirr nf aqaalty lUamloaud apaeka oo tba aarftKv > a a. 
iTUm tpHPke iafinkrlTcUmlBlaknl fat alar, aad URaltrly Umnaad ia aaaihar la 
tba mmlieMf rayi vkUb fall on It fhxn t^ arlginal aooraa of Up^L' ( ///ratdtd.) 
Rcaeoaing l1iaa.Sir iuhn llanckel procaada and tatakllahi-i tba kiUovuigdclailiaoai— 
Tie mtl m i ri mit tc ipkf aaaa of a lomlaoua okHet ia tko laleaelly of tke light at 
canfa pbyawal point la Ita aarfaaai. 

Tic luyaarmr iatriaCK hrifktmraa at any tihjaal cat laaaiiiary U tba dagrot af Ukuai* 
natkm of ila Itaa^a or plelura at the botlom at Ike rye. 

71c oKmJmia hgit of a laming b tka atim of tka anaa of Ila tia e aaatary portiaaa, 
fOck Bialtlptiad by Ita ova latria^ kngkUwva 

Tie appatat! Itgtt at an ok|a« b the total qaaatily of Ugki vhUk atna am ajta 
frcaa H. Iwwaetr dbtrlkatad oa tka rrtlea. 

Variona iaatrsawou, called pdanaaatan. kara kara deviaad as BMVtarv tka {tlaail* 
natiag povar of any body i Uin* are. all of Ibaa. nmra or Uaa dcflwlirv, and tka 
nenha ehicb va bktaU viih iba baal of them art larrtly amapatalira vltb atcb 
otkrr. 

B rn g aar’a fin tu ata h r eoatblad of lero tnrbeta of whUa paper, of raactly tqaal aiaa 
and rvflaetire povtr. cni ftvm ibe aamt plaet In ctmtnat t ikeaa me Uhiniaaied, tba 
one by Ike light vbote Ulnminaiing poacr b to ke mratnrtdt aad tba ether by a 
light vkoae inivatily can ke raried at pleataie by aa larreaat of dbtaaoa, aad can 
tkmfim be caacily MauUd. The rarbbla light b to be retaared aa appceaibrd. 
till tba rvo anrdiM are Judged to be equally bright, wban the dUtaiiM af the 
inaunarlea being BMaarr^ or otbervia* aonarad for, tba meaanre re qul ra d b 
aarertained. 

Ramjurta pkdamaler. Befbcr a acraaa of vblla paper, in a darkeoad non. b ptaewt 
a bUefcened eyUadrieal atkk. and the two Ughta to be eonpanai arc aa placed ikit 
tvn abadmra an ibrovB apoa the aenra aide by aide, vtib aa ialcTTal bcivcm ibam 
aboai aqnal la breadlb to citber tbadop, Tba hrifhttr fUina matt ibcn be lenored, 
or die IceMer broagbl neater to lha aeraeli, till ibe tvo tbadova appear of equal In* 
tenaity, vbn tbeir dbtalb fVtiia the Ughta mnel ba iniaa ai ed. tad ibttr total iUt' 
minatiag povara will be la the direct ratio of the tquaret of the dittaana. 

nucht/a pdoanefer eoqabU of a rrctiagaUr boa, abont aa ineb and a kalf or toa 
lachea aqnarv. ate Pt too atida. It b bUebenad vttkin’la abaorb lb* ratraareoa 
ligbL Within, iocliaa^M aaglee of 43*40 iu axb, an placed Iva rectangaler piaon 
«f plain loohing-iUai, eat fVnn oo* and the lanw mtangnUrttrip i tbete an flialrnad 
ao aa to uaeH la the middle of a aamv alii, ahevt an liieb hog, a^ aa elgirth of on 
inch broad, vkkb b corer e d eith aalip of fin* lifiae or aO*d paper, aed ablarkevcd 
card pierenti tke redeeted image* ftom mingiiag. If v* vnaJd cotapafP two ligbta, 
tbaym^baplacad at aaeh a dlattnce fhim each other, aad flroaa Ik* hMtrvaaeat bt- 
ivem then, that the light from reery part at aark ahaS fall a* dm ledertar aext it, 
and be reflactod to the earmpondine portioo of the paper. Tka laatnmrtit b ikeo to 
b* morad neater to tka one or tkoouin. till tb* pepn on ritkaraid* aftbadlrbiaa ap- 
peara ainmily itlamiiiBrcd. Wbeo the li^ta an ibiw naedy emialiaad. It b elaar ikitt 
the total illomlaaliiig povm aftbe Inmiuiariea arc direedy aa tke aqaana of their dla- 
laaee* fhnn Ik* aiiflle of the InelrnmeaL 

lllcubam’c ftanamaCtr b a aauU apben vitk a leileettiig anrfhee. vbkn keiiig 
plocad befvaco the tvo liijkn, aaeh light b arm on h 1^ ih* apectator, the tvo beiag 
rrilirated (Vom dilTereal potata of the apberv’t inrface. By no iagcnUNia bat nmpb 


IMl’EBUEABLE. 4!>5 

ic««kaakal emtrimc*. • ntiiid IimiikJ nw^ofi k raanBoaicatnl bi ili« laH, ui4 hj 
. Ikr |iriarlpt> «if iW pmitttm* y myntmimt, eh* >|>«cta(or iaiMfdiMrir (tm t«o 
laa^rttnr«W4il{«nmt briffhmtur*. TIm brtghicr Uf bt k mwrtd ualit cmnw 
•mu af Um ■um br^icbliiaa, anl Am tauaittks ef tbe tonuoao* pnnti anti^ miJm 
• fuam u( ill* dkuacin, 

fim tim itn- enauM* «f ■ ■brrt of erm coloBnrd Utter pifrr. mxlFrod 
lTSa>}«rrt)t orrr a ]Mirtkia of tbo Mtefbeo a auxtar* of mmiami aa 4 nrtiArd 
aufJitba. okkb k antid al cemmamm temfoWom, but twcotanIi<)aid ua iW apyHaika 
"f ■ brat, “nte uuatm k liqoHUii and Misted orrr t^ papuf *ilb a 

bn^ Inriag a roaad dUe of tka nn of half a ctuva la tb« eourv aacoiofud. Whoa 
a iiibt k M oaa aoj* of thr paper a dark apot k obtrrrod a« rbo sacurend 

ptivtiiia. Whea aiiMlMr llgbi k ptaetd oa ibr olocr lida of dM papw. tba tM k Mill 
diallartlp rkibk. if tbo dntaoor of tbc Ugbt U tacb tbai tbe rrOreted portiao fraai ibo 
paprrbaritW ofgTTatrrarafUa* latrssitj ihaa that Irantmitlod. Wbaatb* pa|>rr k 
•o Utaated briaueo Um> two flanM that tbr iranaMitted aad rtfleetai light arr of Uw 
■■DO nteatitr, Iba aaeorrrvd ipfN k ao loegar riaible. 

It uiU fa* omteat fnaa tbowt dnrriptkiiw that k k poakbla oaly, by as; of tbea* 
dntrirsiicca, to rdnpaia oao ligkl uUb aaotbort tb»?» k aot aay arrsagnarat Ajr 
ubkb «• arr nubkd lo npnmt abMlately tb« llhtaiiBMlag pourr. Cpna lb* pria* 
dpk of eoatpukoo. mod oaoiparkaa oal;, (br Ibikoiog tahin bar# bcca tpoMructad 
br lb« irUOr* •apteuuoataliita Th# obarrratlont of PMrt barg fam abdHy giniL 
Tb* foOciuing teaaparalirr rUar of wax aad ■taaria# eaadlri aiaaulbrtoraf'fai Bcriia, 
•bkb bar# iwca dedaotd friMa tbo vbMrratiuua of debakartb. k of atatbyaloo. 




IMMIte 



Ei«4 m mmiim, mm 

MuwOt at 

Idi (tm* 

Ibowwaait 



tifla. 

In riTnini 

pMMV. 

CoaiBwa wax «BBdba, of 
Tannkgoarr • . - 

t’l 

•’a 

■b 

103-5 

tl« 

loiro 

7-877 

7-176 

6-563 

5330 

83-30 

lOteO 



153-7 

9-3WI 

33-66 

Wax caadlrt, of Walker 

6 b 

liO -3 

8-063 

3789 


i'a 

tu-i 

7 153 

lot-l 


'tb 

117-4 

»' 4 S 7 

81-74 

^uarlac eaadtra. of Moiard • 

6 *t 

in-t 

8-353 

r««a 


§'• 

ISl-0 

7-877 

100-7 

dtrariaa eawdlaa, of Mag* 

Bat aad Orbtakhea • 

tb 

6*1 

tb 

l »-5 

151-7 

»» 5-0 

1063 

3 335 
»- 3 Qg 

86 -II 

3386 

M 84 

btearia# oaadlea. frota tbe 

t'a 

■ It 1 

6-871 

8388 

aim# Bukert . - . 

tb 

ltt-0 

6-886 

108-0 


‘tb 

ltt -5 

3880 

8387 

Caadkt Blade foot palm oil • ' 

«b 

115*5 

PI 7 B 

srM 

»b 

167-5 

8815 

iia-ro 


TImuo malt* abov aa tbat tb# oieaa Ulaiaiiiatiag power of wax aad ftearia* 
andln k aoarlr tb« aaiaa, 

Tbo iltuadaauag power af gates ami of gai buroots wiH b# fbond is tb# artido 
CoAi. (laa 

IMI’RU.MBAOLE. b tbo opiibat gir#a to say lund of textile fkbric, rvadcred 
walrr-proaf by oa# or olb«v of ib#fiiUi>w|af Milataacud; — ^ > 

1 . Llaaeed oil to wbieb a drying <|iiBlity luu been eo inm ii d estej by boUiag rrhb 
Utbarac or aagtr of bad, JLe. 

t. Tb# taoM oil huldiag ia 101011011 a Dttk raoutoboao. 

a. Arantitb laadtby dwaotriagotoatcboocintsetiArd petmlenaior upbtbt.applUd 
b#two(B twoauribec# of cbdb, a# detoribrd oodtr blaciolath'i pateoL Me# Caorr, 
(■■otJC. 

*■ VogrIabI# or telaeral pitch, applied bot with a bnub, aa la Making larpaaUng for 
ooreriag xmidt la abipa. 

i. X aolaiida of toap srorkad telo alotb, aad* dmiapaaed ia It by the aetioa of a 
•nhiihni af alani i wbeae# ivaulu a atlxtarr of arid, fbu, aad abimloa, which mainaatea 
Itaolf aaiong all ibt woolly dlaineaii. Ilia their H>teniic«a,aad prsrxatt the paaaagr of 
water. 

t, A Sdatlna of else ar kiagiaaa. latmdaeed lata a acaC and tba tried apaa by a 
clear iafaitoa of gjla, whorrfay the Ihrea got Inprrgaated with aa ioaolahk, iaiprr* 
■teabU, pulraralnt iratber. 











4H6 


INCUBATION. 


r. pu^ 

vkk U. 


varfc !■ fl i r t I up|«»«»i!j* Vy alsiaf t* ward i 

“sr-rilATION. AHTiriri AL Tfc. EnypOf »«»• ftf tjf 
. — a^cwmeammi to fe*«fc ♦»■« '4 »ni*»W "Uhtito lk« »U «l fcf*. ^ 

3. 4. Kf».» paMW-d ta Fm«^^ 

«W»r»«-to •*«• A--^«t, fcto U -to 


^Sii^ziTkirStoiM wiih inraM »ii «H** *******^ 

CdlaMalrl tW prow* ii er ttoftOlt •p«i »»» 

I jTj ^ )(iMiMii|ri»4 to tiM A w d i ’ to i <d SctawM •• lirt«f*i»t fcrl. ^ 

=rc. .2i=s 

•r caadi>cli 4 aitk ainilsr i 
that il >M fboiM BpoallM I 
ndtioaiaf ka p*rtlefc«,i« • n 

UlMnlid m llM t.pwitoiaul rZIT^.IZi - ^ 




bn rniilm«( i> Puni. aid' . . „ . . . 

laIrmtiDf af «•*• AWyl y « / it 7Wiliiiilpi|i», 

■iwlrr Ibi b-»4W JUfMhmr Jt Trmf^'mtart. 


Isaillrd /mnkOam dtlj^idb. 


TW appMtai dfSTBouMwiB e niit i d i I, • Wb* mI pIpM fcr ibr tlira- 
hlictD of »«»*r t S. d'a rtfuUwr ealoslatod to atoataia aa imMi Wto|ot»U#» i ^ 
Idinil^aptotJarkt, b-2S^t«-anU» to lb. 4rr- Wto tolJ ^ 
b« ralW lb. ItokAup pilch. lU attoeWd to atM tote a pwa itri or akirh.f«toto •» 

€WfWiiBatb.to«tobaaa4»riajafrw4aj»ah*Tiaaaha»bito _ 

Th* bJlct ii riBfaaiBt»it la mttoai lartioa aod prnud e)^ Ib.^M 7 aad 
U rotopoawl of a AaibU eynater of eoppOT or oato If 11. karia* a r»«» * (y 
^ ^1. olBaX aaaahpb al rfftocihtoV Tbr aatrr f a a l io tho 

•badadtpacor.c. 4. a. p. ». «. ar. •». tonwal ioto ^ 
•uttitiieUfw tfce hmt. »& •ftd tHkAf. wkkk tn* rti» In 
tvo rutrWir f^mn «• r, ibcn 4t$cnA !• Um aiQowM 
iliu!« f, f, tiul ftnsllj rroo m t Uifooflb tW pMtafM S I. m 
tlM cvoml tm 1 VnHuft tkli «p«Mib sad dar^wiH* 
circolAtlpQv •• 9how% bjr iW Ift tk# •ftti®*, iW 

pi^orta of toini M aric ro art madr to bopait Maffy tho 
whole et ibtlr bnl to lb. water by which an lar. 
maaited. Al lb. emaiarornonil, ana* bonttaf paaar or 
wood abariaai an laaiwird al lb. orWat ■. to ciubllto a 
draocht ta ini. etrcaitou ebirancy. Tbr air b adwillcd 
iaui lb. aabpil at ihoiidc. fai repataM ^aaaiitioa. ihmapb 
a ■nail wiuarc door. vorabW roaad a md wbteb rvai 
InriflaUy alonp ita nlddU lino. Tbli iwiag ralr. ia 
actedapoQ by aa aspaadiag bar(«« lla*T-RBira.aToav 
wbicbi>p«tiitaMrrorlcw,aecordiagto lb. lroi|»tatoi» 
of ibr MBw afartateat la-whirb tb. appi an plamd. 

p ia ibo opjnr oridc. of ibr hoikr, by wbkb lb. bodrrand awia w ia ia Uy 
tMiln of lb. water cnolHhaB&f.aacMid, aad an iwpiand by tb* cmltd pamrU. wb» 
mrrtbcbmterBniriiaVetaoia.a.abowBlB/p.*>9ala. Jatoftortiter ttettib trUun 
to liw boiler b ia aewJlM. febtttor ; hr iboapb Ua fora. a. dnipacd by M. IbwnKf bfc 
i. canilntaad moalorooooiiaaiof bralforaehatemlflfw.Hwtmldaql aail oooofP”* 

coal, oa anooM of Ibr obtorwrtioB to lb. oipra whirb woald aooa b. caand by ba 11^ 

la/p-Mb tb. toHlatr la ibowB at a, wlib tba mhwbicb raniatea lb. air df at ib* 
tobpiL o ia a atopencl Ibr aodUyiof lb. a^iap by wbwb tba b.Oiar 
warn aacnd t a ia lb. water pip. at coa w a aat oalioa, barlap lb. bfiaf pp. to, ^ 
trihatioa touclted btownw a r.wblcb ibran p«M* bartiwnd. aad fnrw^iwilb a 
nry liipbt ilop. Ibwa tba bortooa tal diflkm. litl b laacite. iba praatiann u r «. I* 
teaman tblaapamacat, aad rrtum by a a to tba oriflet of tb. boilna. wbn. ii inf 
Trniraily dowawirdi. aad dncoiida to ocarly iba btototo of iba boiter. diatba»li«t to 
Ibai polBl tbr .ooltd aad tbrnfon dnaw partieln of water to itrtilao. ibn. »^b 
outoieoally baa. apwanb al la. L B Jaa tan ranBoaatod wtib a fart far bMp^ 
lb. Tana, of ppn alwaya full of water i aad a ia a aipbon ariftn tor pmato>*ii *n 
mapa of tb* dnaangad air, wbkb wtiald oebtrwiar b* ap to oentpy parikUy ib# 
ppea and abatroet iLi Miama atetalatioe. 
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f 

Til* fluitr iW *ai«r Ratt *mM hi iW niwatiar rntn, ibr tpuAtr itt rirnilarioa 
«<ll h#. b« T— > tb« 4iftrmc« af 4rmdtj btivma liw •stn •! iW lef ad battoi uf 



iiirtiv m lor vnvfv minirwT apm m3v nrvi nmj f itrn 

■HMi Uir ln;i, mmI Uhm h)Mi««OTiiMi fef tvtnty day*, wibat 
r tJM *RRi SnI |>b(«4 may b* baUrbad far tba moat |«rtj aad 
vanb w rtnul miwbcrai chMu. In ibia way rrfaiant}’of 
rtanac cd uko. 


Ik* bobrr, wblcb la Ik* an)* (an** of iu ao^eacat. wUl b* froslar. n 
unall oaonta M*4 wltb waUr, Ui miildy lb* r«i|BMl« woiMar* to Ikt badltd air. and 
to |d*ra tb* rm. arraafod aio^ lb* Itay* Jl n. bi a atmaaphcrc aMfagna* la that 
u adir lb* bod? lb* Wa. . '' 

Wbm w« wM to bateb rue* wilb tbi* afppaninto lb* Art i* In b* blndtrd ia ih* 
koiltr, aui a* ana a* ib* Irmpnatur* ha* ri**a to abiBil 100° tb* »Kf* ar* iniro- 
da*«d I bat mI« aaa-lwaiirtb af lb* whal* aumbrr iairadrd. apoa tb* Am day t nrsl 
day a Ub* wunwr i* laid am tb* irayi, aad tba* iaMi**«a*iiai_<^ iwtnty day*, anibat 
apo* itM iwaaty-Am day IJM *R 
w* mmf abtaia daily alirraarda i 
can* U fwtablabad to ib* rtanac < 

Purinit ib» Ana day* tt iacatetiaa. natarol aaw*ll a* aniArlal. a amatl ^onkm of tba 
wairr raotoiard la Ik* *M vraperaua by tb* boat, tbrooRb lb« •bell, aad ■ rrptaewd hr 
a lib* ^aaality of air, wbiek b aAvraord* aarfal fartb* rtwpiratiwi at lb* uinoL If 
tb* warn alBMopbcf* •arrmuidlaR tb* «a* ««** y«ry dry, twb a porUM of ib* aqoroa 
part «f lb* *n* aaald*y*poral* tbranitli Ibr pnrra of ih* abcll* *a wuaU rodtam tba 
Kilar* Ufa of UM cbkb ta mm. Tb* irai^ratiM ftwm iba body of lb* bto. a* &* lita 
apoa bar age*, anoatviael* tbU daticcalioa is itosatsl t y«t ia dry wmibcr amay 
hasMaf *pff Am! fnan Ibal rso**, nslato lb*y b» piarad ia amial daeomnaiwg ainw. 
TV wolar aaaoart a a ar* tbmdbr* fsamiat to nMcc** ia artiAcial iarnbatiaa. 

Altar iV ebiakow ar* kairVd ibry arr mtwiirrmi iirtn Ibr annoy, oq. a tb* nmot 
aid* of wbieb iVr* ia n atoall gralrd trtMgb tU«d with aiiUrt arrd. Aoialldiyiaim*ara 
■ad* balwtaa lb* bewdnaf ntorr*#** day*, to coabl* Ib* inpariatradcol to vary tfaair 
to tWif ^ 

la o*d*r to mtiidy a mablbliwral of tb* enmiiiMi bind, wb*r* 100 tpn ar* to ba 
balcbnd daily, fe doaea of bra* wmld b* aroUd, and IliO ryp mnm bt placrd nadar 
Iboto, a* aaly iww-lbint* la cracrai aoccred. At toh lai*. aaoo motbrn wnuM b* 
toqairvd to tat. Maw wppnaliqi wt aboald collact ton limM may bra*, nr 43,1100, 
»• tbaald aol b* abl* to (««BRiaiid tb* abov* natobor of rbirkro*, a* tbaia i* MrUuai a 
Ivntb Mft of b«n* ia a btooditig alai*. Hatidc*. that* woold b* la Ibi* can- ao frwrr 
Ihu 730 baa* atrry day camlaa oat whb a ftrab hr^af cbkktaa, which wootl 
to^air* a ic|tia>rnt af ntoaldnliiuuinta i 

ArtJtrmI lacai a l n m if owwa* ^ llat Mmgtml ITalfrn. — Tala cartoo* ptvrna i* 
d«Mtib*d Very bcicAy ia a latter by iL tfAnwt Tb# fbilawiag ar* ranacti firuai hla 
Wltor t — 

" la Jaar, ISIA. I obUtoni ehicbrna oad piffOM a( Vlcby, by a»liSei*l taabatron. 
••wtad lbrof»h iV awnaa at tb* tbrnaal wataia of ikM plitto In IWT • ^ 

balV af tVual**. Aigaow priaclptay tor iV r-rpoai of d<^ iV ^ ifajm ^r*. 
Ftodiag tb* toigah tor a iralnn* B«a, I io**«*d*d la Baking a aactol appUataai of 
Iki* noarr* of brat to lb* Modaettoa of poahry. . . . , . 

■ TV ndrutogr of IM* Mw«a amy V cotopf»h*ad*d. wVa it it knowa ibal iV 
faivalid* wVnrrivwai Viaby. far laauoc* la IV Booth of bUy . And cbickcat oaly Uto 
4i*» nfqaaihs abana*. by ibu atoaai, ibrr «ay V tradUy mpnlicd ns. tnuatb* old. 

“ TV gaed wUcb aay V daa* by aitabliabiiig arliBcUl incnbation ia plaMawVr* 
bat rti*. la mtmIrmImU ,, U May b# iatrodaerf farto lb*»* «*toblia b to«ali wilboal 

at all iaicffarlag wilb ib* aiaitical malBwol of potiaala, daca tbc bawbi i tg would go 
oa ia wiawf. ai a tiaic wha tV btlba fa* oibar parpeae* ar* oat of no*. 
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TWf* ia M adUr irmMa nii{«]ml ia trMliaa tili itc aa ^ wtmm af ka« taAa. 
iM hmk Ikt t(sa at iW p*r« ti«a*l **.«fcaa Ika ■iirtmaM an riiai), *r 
«|t<4a af <jM ialttw aifl raadU; ac^aifa a wflciaatlj •Unlad aa4 rtrj toaiMa a twa- 

^"n«?OMBr»T1BLE CLfiTIl ia s «i«Ba at «W ftaaaa atiaanl nOal aanaathaa 
«r a>>«ttia. TIm it laa ran la fcna iIm aHM« af aar a n aa lml il t aant 
Caaaa anJ lUwa rietk aay W bol w n liaii i ianfaMa atWalag «ak law If I 
faaWil wkk a mimtim at mi i w iaiat ar W alaa^ 

INUIAM l!(K.arCMISAI2(K. A«an taaaltM Uaak|ii|paaa<.lW W ratwt.aa 
at aikkk w abtaiaail fniai CUaa. Maay abaarJ taoriaa ban WaaaaM abaal taMaa 
tab. It UtaaagwAala Tar 7 laa hUab,aaaMalt4 Wifatbar aWbaaw AM afaaiaHl 
Htatiaa. It baa ta«a t b o a (b« by tVatbalta ba a MaaA o t il ara a4 ftw caaipbaa, wlutb 
M aal im a rabab l t. laa laa. 

IKDIAX MATTIKO. UaU aait la laiiaftaa tba laag gnat ar laad/^fyaat 

"TSjdTaX RtTIIBr.il. laa Catantraorc. 

JN1>IAB TELlAiW. Tbia it a pataliar | ai ci >J u ta abtaiaaJ fnta tba artaa af tba 
t(»>, a^ Btaanibv •• a>w aattanuaa, at tba eaatcl. alWa ibe tabaal baa baa«-W>af 
4»ii;a4aa4 Hfca 'VjafMataawafilr, It af yi a ta ba ba aiaa- 

patttl Ilf nmnwU aitb a yallaa baljr abkb wy bt prafatal fmn bj baQiag ibt 
BMM iritb aatar. tu abieb aauU qaaBtitiia af aarlatia t^ an aiMaf. aatil tba abtfa 
fmaitii. aal Ibaa lltafiaA On aanliaf. tba U>|aar l a p n ai u tba caiaariiM awtia a ia 
briUtut yaflit* tcalaa, wbi^ an lanaal immar acil \/Cmmt^ Saa Cr/t t Ut ai a W 
livttmttni P» Ibla atiil and ba dariTaiWaa. 

IMUIliO. Tbia iatalnaUa dyr-aug t aaa ln a law t ii Uj r af a Uaa aa ln afiag auawt. 
to nbiab tba ntma af iaJifa-Umt bat baas a f fi i ad. Tbia ta b atiag autlar attan la 


ibr lataat af aararal apaciaa of |daala. nbiab. tboagb fan ia anailio. balaag la nnr 
dilbfrat fancfi and nrlan. Tlw uali aaUaa Baroftaa |iUa( wAmA la banna nbb 
aartaini; la jiald b la tba ftalw Imrana, ar anauana nnad. It law aba baga «tf|a«ad 
la aaa af in tba fulloniaa pUnu, aU of nbiab ananliartuf Ean|ia, 

Jff f oL M m*, CkaUanm Cfmnm. CUtJmiam ata^aa CVaranaftnaai, fVaioa arfanarana 
fbinai& fiaarnt, fAtlya lydk-MaAa, thifnnm fatafayr b u. l»*U Hfkmmm, tnt tlfr. 
aaaint. tjstat nrainibitiH, Mefteagt aitint, Mtrrwriatu ptrmmi t , /Upgataai ariaafara, 
fljfmmam f bf if j a a a. Hkumatkm CVitOl foKi, . Vm aia r at ayrn. . fii ada ra a 
A-iili a t a tarritaaaill ’ i ifff aiaai M/rtJbu. Iiirinii1liiilnllnlaiaatl|aliiiiiiiiffliiiiail taa 
olban. bmmr, aosa of tbaaa |>Uau aflanl aoy iadigi^bla^ t h aagb wafal af ibra^ 
aiicb aa tba Mararialu ^araaoM, eonlaia a Uaa cnloatiag autur at a paantiar aatar*. 
Tbc baUgn licati^ |daau gmlag la tropfaU eoaalriat faralab far nan* ladifa blaa 
Ibaa tba /attit timlarm. Saab an tba rariow qiMiita of ta Jif^ir m. aadrat of tba 
Baal tad Watt ladWa, tba .Vtn'aai h' a r tn ' aai aa<l Otbutfa nrxttnft/m at lliaduittik 
tba Atdjrpmm turttia and MoraitM tiaettria at Saattira, tba fl /j i ju aB I aabriiai. 
lha tntia toMfohca, x’kaJaaltrm tattmna, and tba /Urtia TaatarrJtSti, of Cbiaa. tad tba 
AaaapJU /roAtuta at raroGit*. Mutt af than plaati babrng to ^ aatotal order 
Lrgnnhvan. Tba otban btloog mpntiatljr lo lha ordrra C:nc>ifara, Aft*y*am, 
Aiaiaiiiaitiia, PetjigiMaa. Aaaotbaca*, tad Urebidm. lodigo Uoa hat tntnrtiaia* 
faaaa ab nrml to faw ia lb* aulk at cona, aapaciaU/ iiwb at ha** bata M raalii* 
liteljr OB ttlal-ftiia. It bat alto batn foanil ^ l*rnt, llawll, and tplb*'* ia tba 
aria* of iadiriilatli taflbruif faom Tanont diwac*, and Babaacb bat ItlUj tbowa 
Ibat tba aria* of men and taiauii, **tn nbta ia a (vTfaetli baaltbj ttatr, may ba 
midr lo field iadigo.Uo* Ui anatl gaaatltie* bjr troatateal niib ttrau aaida lime* 
k appenn that tbit oolenriag auuterniajr btebtaiaed fhaa a *ari*tf ofaaarce^ tboogb 
it It oonhain fntmd io gnat alwdaaan. 

Tbr a>a of noad for tht pnrpoo* at df*iii|r Mat tenaa to bo** btaa baona fai 
CarolM ftnoi the tarliaat tlwa Wa an toU bt Cmar that tba Bntoot atalaed tbair 
badb* Uao nkb nnad. In aadar to gW* tb*Bi**l*>* a nor* fanaidabla appraraaM la 
battlt) aod l*liin infanat n* that ibeir nooiaa. balbi* nlonag on oealaia taetnd ritta, 
nbicb nan parfurated in a ttaU of naditf. raplof td tb* aant* nM*ai of o^oonag tbair 
bjtUa*. nbanlif tbr; tettutred the appuoraac* U atgrom. D^inag tba niiddlr agrt 
ibo aaltlraiKiii of niiad nat eairiad oa ttry aai*nti**lf in tovanl ce nn t r ka af Conijw. 
npariallit ia Tbarlagia fat (Itraamj, in IW proriaot of liangntdne la Praam, and in 
tb* aait^boa r b n od of RWtl in liaJ/.. Tb* Iron* af tba (daot am enmnd into a 
palp, and tbn ntaaittrd to a loan proeata of fanaantatioo, b* nhtch nwan* ibaf 
net* aonrtrttd lata a bum of a wk ndnar nhkb nat atonldod into bail* faa tba 
at* of tb* dftr. Clot Woaa.) 7>» attempl to aitnai dn Uao ndooring nuliar 
front lb* plant ttaint, boaarar, to bar* baait ntada bafaao lb* (utnaaincawK of lb* 
partmt contary. 

B'baibar Indig* la kt pmtnt farm nu baonm lo tba aactatrta hat been donblad. 
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, Pliaf ami DiMMtUM i«4rr ta * f l f m tslM / kAi t . virirk momIo li«*« Imm af 
• Um aploa r. (iMamli tlwT* ii dovlM ilut th« anicl* •» wUcIi tW mm hietm 
a 'fnm <am a m li t i *« U m t iul vkli oar la^iu iak. Ot iartwwi Ftkijr tint 
k tamai Aooi ladU aak M obuiaat ftam iba rfiaw adWriac te rtnUi iM k u Mark 
«In« la kb al. Ul af a km saatafa of yar pla amt Maa wbaa diaaoNof i tad ibai 
ikm it aaottar Uod vlikk it fwiad taioiaiii^ oa tha d j a r —h «lun« |Mirpit la 
d}ad, tkia Wtag Ika acta at tka |W|tIa-tUk. Ue adda tkal ikoaa ako adalirtala 
ladlraa d^ f»f*aak doaf ar ckalk anb woad. bu ibai tka gtaaim lubataaia aon 
ka baoaa kjr b^ag il. ahaa it giaat a baaatifat |nr^ aapoar aad taatta a aaicU 
Itka tkat of iha and Aa Ihia namm it kaa baoa a oMta a d la ba oMalaad fkraa tka 
raiba. It faa haadlt ba doobtad that la tkia faaaaga iadlga la rrtefrd la, aad ibal 
tka a n aa d kiad af mdiaoai awatloaad I 7 Diar ceaaiatad pmbabtjr of the arnai at 
iadift'blaa fa oad laaimg aa tka anHber af ika ikiuar la abkb tbt dyriag aaa ptT> 
ftaaad. It a t aa a . kaantr. tka! at tbal iIbm tka aoloaf ii y autrnmammat aa aaaa* 
rklaf;' arfaralad ftooi tba athar aaat tak la aucitm of tka tdaal aa at tka (aaaant 
da), atofn (dgaua'a dang cnbiorad wilk oaad voaU btar acijr littla taaaahiaaaa tu 
aar |imcat Ua<lgi\ but ooaU ba a lair kaitttkai tbc pr*t>iratiaB uoai]) aiada 
floaa aaad. It la raokahlaw tkmtfiav. tkat at tkal pmod tka paeaaa af Mnmfaataflig 
kalifo iraa a tai^ nda oaa. and aoaaialad narrlj bt tka a» | o nll M af a |<ortioo of 
tba Tantabia mm tka ti'Maiadir. Em at tka faoacal day tba mtlaaa af aoau 
« on atA o, okaav tka ana hata act attaload aay ki^ da gi oatd daa flino ac a l. fdodaca 
aaaattalalbaa ittdlgia-kaortay {daota whirh atrtaa the par poaa of dyai^blBr. ibnngk 
Mt anatk loaaibU^ ladigB ia appeanoatL la (Safliatfa, iba inaiaoia, aa Manda* 
hdkfON aa. tba aaiim do aot ataaiiflMtan haiign iato a atiild aafaauarr, kal lam tba 
ataJba tad k r at ba liar toaaa daya la valar ta aaak aad naarata. thaa had H. aad 
aaob aitb thrir hoada aoaw rbanaai (<)BlehHim) aaintia it. oUk Irarta of tkr paaa 
taka (a aparWa af Apra) Ii* ■liog tba culuar. tCa oklM ikrjr dnfai it off aad nai it 
ia tka liMid alata. tla tka wait waal of AlVica tka laaraa nf tba ladiM pUat am 
a wa i W ad Uia holla. vWeb art tb«a drUd ia tha aaa aad atand np aattl tka) am 
vaatad. Tbraa halla okicb ham a alight Mw tint, mat ha p taaantd a kom tiaia 
aad ba t m aapoflad to graal diatantoa. Whaa the) am to ba aard fcr dptiag tkap am 
baokaa ait rrdoatd to a laa poodrr. ThMpoadM’ia thaa aiiitd «Ub oalar tn obirk 
Iha otkm af a notam ptaal an added, IM tba timid ia boUed ia Icrgt tanbravam 
araoda of a aooieal liow, PTbra It amuiata a daap Mar cotoor aad ia ibea rtadf fcr 
dyriag tha Ibhrim obiek M« {danged into k, 

Tka aitkia batram m aaiign ta tba mlddla agaa amtl ham barn Tarjr atedat to tba 
iodigo of tka praaaot dar ( far Uwogk Mam Itola bad da ieri ho d tka laa nnrr ia ohkk 
tka aoWtaam am taadaaad ftaaa tba piaat, it am tor a laog tim rno ai Hrrrd aa a 
tobirral 1 and ama la tba Utlafa palral obtabad la tTOd by Iba pngrirtan of adara 
fat tkr ptmeipaldy at Halhmiadl. it vaa tliiwd i m aag adonala M aacoaal af obieb 
warbi oerr mlfcapd to hr metad. 

ladign taaoH to bam ha«a Aral rxiaMittI) tued in Earnpa by Iba Javiah dyara, 
•ba iwnJaaad it lato tka dm- h aoa m af Italy. Il oat art, hawrtto; bapaatod h any 
larga ^naautiat aatii tba dtaaoaary of tba pomaga roond tba Capa of Oood Hope. 
At Iba bagioaimt of Iba I7U| miary, Iba Ihtieh cnoiimiacd rarrytag ea aa ealrn- 
aim irada «db dm Etot, aad iodifo oaa oaa of Ika irtielea obteh ibay importadia Urg« 
^aaatitiaa iaoi Kimpcaa eoaatriaa. Ita toa oaa tound to ba aitrndad «iib to many 
odm nt agio, tbal ibt aaipl uy toa to of troad for tka tama porpma *aa gradiullT abas, 
daaad Tba ooioor pmdand by h oaa atom brillUat and tor chcapar than tka Naa 
Irr-B oaatL Oo tka other hoad il am aaaertid that iha gooda dyad with mdigo fndtd 
mpbOy, and tbal ibr aifriol and Mbcr comalrt rabauncaa aaed akaqr wtfli M eaiDad 
tb^ altar aotoa lima, to fwl. At tha aanw litna tba caqaalauna at iarga raaa of 
m o aa y ia ptTSMOi Air todigo. aad tbr rapid daelim ia tha culliratiao of aiad. 
bad praaloady tomidnd acoopalltm to gnat nrobm af peo^ ia mrwoa e om tiw af 

Eonipa. and Imd haaa Ibt aootaa of gnat wealth to laArtdaaKcaimd aa mack ab^ 

that dw bum uriagaax a u aa on a ■tfara adoptod ia ardar to yarraat tha am of Migw 
la dyriag. M darim of tha Oermaala diat held at Friahfart, 10 1577, pohlkilrd, 
wader tha trrrnal paoaWaa, tbc acwly taraolad. parvMoM, dcniifW, rating aad 
oaftatim dya, callad the der^ai^ la which rilrial aad othereh mp r r aiatrfiala o«m 
and isalmd ol wimL Thiaprnhibiiloo waa nwawrd ia l»« and law latbtyaar 
lUO, tkr Elmtoa of fitxoiiy prohilotfd iba mV and ttaportaUni mio hit dominioat of 
all bhaWa dyrd with odwr amlniabi la tba plaa* of woad. Tkia wm fbUuwad hgr aa 
imparial — kaaad ftmn BaHaboo, ia Ika mar tA54. torbiddiag the Impm tolln a 
aW tka toa by Af*" •f iwAiir> Injatioiia aabatancra, and lUria lmita g with 

poauhSUal Md tito aoaAacaiiM of Ikair gtndt all pmam w bo aboaU tBim Am mla any 
Oiaab dyed witb AwbiiUaa and deoattfal dyn iaalaad of with Iba parmaatai eotoor of 
wmd. Tha pa^ of Ramnberg ama wcwl to tor m to compal tbair dytn by law 

ami 
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fml Mixd. ikM«h ll ««■ «*tt kM>«« itiM Mi mt *« ia4MfWMU« l» iWa, la 
ri»a««.iM« —rfia(l%»»M >« fkl M» ala U'Ji. la i o ai i^ a im al’aaaiytai r r yt w 
tatua kr MM MatM af tiM jircnlact LaafaiMaa. aa4 tka ixiIn k mt M wa> aO»ra a rt* 
n f»a>id Mvml tiowa Hot la iba adl kama «4ict at laM, la vhiait CMkaat MtM> 
rated (be lar ft«M lb* reaiMaa djrra a VM raMMl Ibai ladica abaaM bt tard aitb- 
«Bt -aaad 1 aad la ITST, tyan «axa Wft al likatt; «a aat hatlfa alaa^ m h» Mafia} a 
BOatara at iadiffa aad wad. la CaaUai ibr aaa af ladifa war aUt I br k idlaa. aad 
by aa a« faMad la iba ndf* CllaaWlb, «afvk<rt vara aaibarltid la harm balb M 
aad loMa^ la aatrf dya baaw abrta Ibry laa H ba Ib aad Tbia aal rcaadaad M 
farca fir aMriy a rrMary. 

ll ba* baM d na h ted «b*ih«r Iba flaai abith la ttealmiad la Aarrira tm Iba 
auwaftnaia at iadifa 1* a aaii** at ibal raallaral, a* akardwr M am latndarad by 
Iba Afaalarla ll am raaiarbtd by tba ftm auyaaaia aa lb* an aaaUaaBt ibM Iba 
aatiTf* ealuarad Ibair badtoa aad drtd Ibair (laA by airaaa at ladMBaaa* |d*Bl* 
teUeh raarmlded ib* iadifo |ilaBt of Aaia. Parnaada Cidaaibai, la lb* Mb af bM 
laib<T,Mif,lbBlibM fUai $rram a wild MUa la Cb* Wn ladia lilaad*, aad ikalM aa* 
natTiaaiad fir lb* |>*>T>Mr id ab&iaiag fmta it a hiaa f%ia*ai. llrrmaadM Maauaaa 
k tea n ag lb* aab** aUal* idMrtten. aadlaya, ibat tlw Aawtieaaa aaad k <kr dy^af 
Ibair k^ bUrb. Ba add*, Ibai ibay aMd* tnm k a algaiaBl. vbiab lb«y aaawd 
•andMdi aad draadalA. iba aaina a* ib* earalram at lb« Laiia*, aad b* daaanb** aba 
lb* BMtbud id Mvfarmg K. MraartbalaM h aafaari ihM IW lajif^irm imHana aad 
AoJ »rr* taally lult adiaad late Aaterica by lb* btaaiarda, aad wt* Ib* fbau aate 
flayad hf ibna br lb* awaaftirlai* of iadjfo la bbaica^ Gaateawla. aad Me Uaauaipe 
Ibwab Maa* aTlb* rartalM* fradaoadby ika laflarar* of lb* clioiate mM mU diiar vary 
afaMy la afpiaraaii* ftaai tba parrai aloak. Tbaaaanitetat* ad ladiga *** al aa* 
Iba* ctarlad oa attetniraly ia I’aairal Aawriaa aad lb* Wni |udM lilaaib. aad lb*** 
coantria* dirairrty aafflird lha abiaf pnMaai at Ib* amda riawid la Carefa. Tb* 
ladlga idllaaiaatela Kllbeiaiai liawaBtfaaadaH alban M ^aalky. li riiiTi imari 
hMaartr, at lb* pnlilwal dbiariauwaa la A aterir a. aad Ib* tram baftaaaaMal* akbb 
bar* W** eftwted la th* roanabwlnr* id iadiyn by ib* aral aad |Mna*wTBara at tarn 
ranairyatcB la tb* EaM. lit ftndanlna la Amarin ba* diMlaiabni rrrr teoab, aad al 
lb* faia a at day, ibt lodtyo m i na nitd la F.arufa I* drrivad rbWMy (naa ladia. aad Mora 
c«Ii*^ly (Viaa Bangal. Iliad*, tad klaatra*. Tb* rmtiadar It taapiated frcaa Java. 
Maain*, lb* Maaritint, Bed Sracgil ia lb* laadrra baiakpbm, afil ftwa Canaeaie 
Braid. Bail Otatanala la tbr aaahm. Tbc Eaal ladiaa aad BnaiUaa baUt* naan 
p*ek«d la ebnae Ib* Onairatala la oi-bldn, nllrd jaraa*. 11*^11*111* d*|wad* apoa 
lb* •fccia* at tb* fluil, k* riftaaM, lb* Mil lad cluaate of it* gnmtb, aad lb* mod* 
of BMaalkelarr. 

Tba plaats wbicb ata raltlT*tad la tb* CaM India*, ala iba /adiya/ira hai tena, 
Xaif. Jiifran amt amah-bketmia. Tb# diairku of Kabnoacar. d*«nrt, aad Moor- 
■badahad. ki tWagal. n»tiM fram Wf' to to- cm! lal. aad n}° k> li* aunb bMf, 
pnilac* tba iant ladigo. Tbal ftma lb* dlMrictt tboM Uurdvaa aad Braataa k «d 
Bonamrorbanhrrgnai. Tyma, ia lal. !•». yteUa a loitraMy gaod aitki*. Tb# 
Mim of Ihifigat anol frupklfw* to Iba eahiva^ of ladig*. Ur* farlataa Ib* nrr* 
Iluaaly aad tb* aMia arwia at lb* Gtafa, Tb* graaad kariag b««a abia a b« d ia 
Omdar, BmcteWr. or bagiaaiag at Drarabcr, lb* i**d at tb* iadig* flaat ■ tawa 
ia lb* bM balf of Marrb or beglaalag nf April, vbilc lb* tail baiag aaitbrr too bat 
Bor 100 dry. b mom pnpitlaii* to ba grradaaiMaL A ligbt awald BMom bwl 1 aad 
aiiBtbia*, with oecatMaal lighi abowm. an ante Ibioiirald* to lu gtoaUk From 
twmiy-lbartothiity paaadaof MtebantTfolnd riwaawbgaaanaaf UaiL Tb# 
pbau growrapidljr, aiidwiUh*mrlr.brtalforib*ar«tlka*tllh* lagiaiiiag af July, 
aay, la mom diatrteni. m aarlT M tb* laidiU* of Jaaa. Tb* iadiraiiue* at aialanly 
an lb* boniiag forth of tb* flow** bad*, and lb* caMaaii* uf ib* U Tt - wr * ; at abMb 
prrioil lb* piaal eoetaia* aM*l colmriag awiiar. Anoibvr inAUatiro b labra ftam 
Iba l*a*Mt whMb. if they br**k arroM. whaadaaMfd ftal.daiMI** Mate of aKtarity. 
Dal ibb (banefar b waBawbal AUlarlaut. aad dap«ad* npaa lb* potarlyibir rickaoM 
aflbaiML Wh*amarbcaiBiii^lb*ptaatt|i«wtoanpidly.*BddaaM(aflMi*ally 
l^borai* tb* Uu* pigMcne Bri^l iuaabia* ]* bmm adraatagMiaB a* ll* prndactiaa. 
Tb* lirti noppiiig of lb* plaai* n bnt 1 after two amaibi a -~~l ■ Made 1 bat at 
tbr pnarat day. plaaten arm aadrTteka a third or foartb. 

Two awibod* an panatd to eitTaoi lb* Indigo fnaa lb* plaatt ib* Ini rffref* il 
by foraMotattoa af lb* frftbIcBTM aad Mate* I tb* wraad. by anaaralMi of Ibadriad 
hrarr*. 

I. pTM* Or rammt lam*. — la tb* indiga fortorie* nf nrngal, dwr* an li^ brf* 
(toar-baik eiiteraa, lb* bottcaa of ijte dni briag anHy apua a brrl wkb lb* lap af 
tbr araaad, la oidar to allow iba llqaid oaateab to be raa aat of tb« on* iato tb* olMr. 
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Ml 


TW 


«■ Orptli > 


b csOad tW tenMliu 


Tttjv tiw Mwjwti teartabloAHamtVk 

—' — f Jfdthg Dfatty ac Wsiift# twcl is ■> m 

mW, Im tmt tkM iamgtt. TW rtmian w4 tW plan, mSn tamtt hvm iW ML 

ItotW pWbl toWf «• fcrwaWMUi^awT»olnr«U«»drw«««rtW»*». | 1 «IM 

*^.TST* *** *T.'^ •»• w»«<l ti(lM])t tntr tW mrUet of (W r'— Tn. niter 

IT ’ ETSS^ 7** ^ M tW wiler, u>d tW npnM ui tW bteaiL 

Kar cr tea War* liter iW W a aw ioo at iW pluu. tW Moakion «/ iW 

stw’jr 

wutnt . te—arraM, baUda aaaMla iW mHW*. aM a WaamM-aaa^l^S'Iraa 
* * •*“ ‘••r*a»*i«. IW hnSmioa mmi aot ba 

. '^ It it af tW ala ^ rn aa iimi ea aat ^a mah Uw WaMatatWa uxr^ 

'fcHJ! **^**^.‘‘**y»^ wilti^. wt i»Wf iHSk 

Wart. W abtek oM* «a*ia i*. ladaad, a laa rf wrtglit. W« iW atticte h Witer. TW 
l^aor pnaaaii aa^ giaaaaian jaOaa roloar. akkb. aWe iW Wliao araiteula 
“ *^***J" *"!S. ^lf.**t?** of iW liqaar k eaaaak SAMUit. • 

IkipatWcnrii^uiWnreMBkl-ooUi aaautWWdoa iMki. 

waarl 

Jlir** *T * **« > «»"»■ eaUeJ kafarte. IWMk aWak kar* aka 

ca{4e;^ for iW ai^ fmrtaaa. Maaakik taa. otWr kbooian ckar aaar 
*^5”rT*** Wahoa IWan ik* laHW* of ik« uppa rat, mam iW 

r**"^?!**^-^****** ^ •'■f (Wi. rlcaa oat iW raari, aad mauiV fol«k plant* in 

k. TW fonarainl plaat ippran «iU (Tara, bal it ba ha ikra foanW rf ttetalh 
la IW proaa, at turn If to U per ccaL of lu aaickl. chkaj aalrt and riinctira 
aaiter, ^ 

Tha liiioa h tW loa<r rat aak W itroapl* brataa fir m War aod a luOC aWa 
fc! ia BocU aU to preeipiiatc. Thk k tW luMirni 

tejal(ui( wWtW aap ^ ha* brra coaalttW ia tW ftnawoiatitai ahkk aaa 
W 4L Uii.44^^>)r IW oprralka at hralinf If tW Coiomlatina ha* Im amsad loa 
**?*!.*?*^ ^ *■ •j^kaailiif, abkfc aate W aUajai with a btil* oil, *o<l iWa 

«*»P W™"- l^lartarwiqd (TaaaUliaoiarrfonBeClWWalWkao^ 
Uanod, la Ofdrria to* IflhiT affl ma •aaiter. If tbrr krcia** a* (aail wiLa toad. 
^ If IW »a»*r ctean no. iW Mhio k alluvrd <|w«li]r to alahla. ShoaU iW »at 
har* hwa arar CmMatod. a ikkk foi-iooktog mat r e nt* ihr Uqaor. akirh daaatit 
dkapprar h; IW latrodaelioo at a ftok af oiL la laeh a caw iW laaliu aiut W 
nodriated. aod «Wa iW (tiaalallna* hmaar ronod, and kegia to tnkakli, lad tW 
llqaar ctean a^ iW h«Bito( ««« W dkniiitiaa»i WWa tW frnarMatkai ha* hara 
raorWra, Ih* foaiher aran diAuaa kwlf a po n t aaw a aly lato •rparatoalaulc nmieW^ 
that Bara ahuat tW aarfoc* at IW ligoor. Oo ih* Mbrr hand, a rklaJ/ fonamted 
▼at k rair to work i tW froth, thoagh ahaodaat, raateliiag afbnimr Uw (Tuulatiam 
auk* iWtr aptwannexv TW eafoar of tW tM]aar, ohm drawn oat of tW te«*prr iota 
^ hrater, k bright (nan i WtMiaaaMlIiraggiiaiMnlkaaftWIadjgocaaBcaec^ 

N totonua tW coiaar at Xadrira whw i and apwdiip alterwank. ia tW nan* of 

haatiag. * aouil ro nod graia k forntod. wkick folk dinro aod kora iW water _ _ 

parrot, whni ail iW tarhidin aad frnth raakh. 

TW of^nt at IW bratiag k tkncfold i fnl, it teadi to diaragagr a gnat ouaalit* 
af rarWate add {irrarat ia tW frroiriMad lioaari am^p, to fire iW arvi* de> 
•tteard udiM lia raqakit* dear at oiTgra bp iW aowl rttaaSra rxpraarr at Ita 
parnctea la tW atBKHphar* t Ikiidip. to aggloaiaTate iW indigo ia drat hut (^* or 
graaalattoaa la lador to kaatea ^ pradpititiaa, lhac water k oeaauaaallp nikfrl 
to IW frnaeated Banor la IW progma of britiBg i bat Ikon who Manaftu-mre Ibo 
aaprriur qacuito of iadig*, oroal iW aaa af tiaw. aa it ku a toadracr to auka tW 
iadigo hard and roL la uaa aM* of iW haatiag ri l l a Worn k Sard a|wubl, la 
which ihfw* at aura belaa an ptemd a frw tacbai ia dataalcr. TWaa an eloacd 
auk plaga daring iW baati^. hot, two or (lurr boon afiarwarda, n iW ualiga 
aa k aidra. dw afpar ptag k wukdnwa to ran off ika laprrnaiaat lioaor. aad iWa IM 
lowrr ptag* ia imf^in a. TW Mato af thk Uqour amirda, on bdna nuBirod. am 
MteaiNu of tW a uoeta a of both tW orortaita. Whea iW wboU "iaaor hto rwo 
off, a laWarrr rater* iW rat, awewpa all iW pneipitate hUo ooc roroar, and rmptna 
tW tkiaaar pan iato a ipoto whteb tend* into a ci a ter n . to IWt lae« a twt wid* w4 
• ftal dorp. WWa aU ihi* Ui|aor k oao* coDcoted, it k poaipad ibn^ a tag 
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l» •.MUlina. 

TW Mic« It kr ikw 


*k» hni«n»i« Mt • k^. »»•*«•■» At tLW Ikt tfctrc* 

TW (Mil f l iil t ii. Wttliif M tUj lniAiti* «W tfca iW bfM 
■M t^f ft»t4 (Mb (W yti»«r ttirntirt awtt*. W( 
ruBB Ar WUtr «W MitaM 



wa a wt <i«r* Wthif--- - ^ 

Maadt Ib a Wda afBiitB tr ) (atrft wattr-liaht wuk CWaata kT^n^ ta«tM|. iW 
hBtraK «r BhMk lietaa la Baa imL >a oiAf la (kdlBM Aa d ml al^i. A A 
TorfUa a«b it BOcuM titm At beOMB at At hatr t«mi 4 A aft h a AIM i 


m ft tattaa tliBb it gaatt^y Mt fl rrrtA (a atal. A Aa bain aUck trr A«aka< 
(Mb At luiTTlaJatt AtataniyarAt ladiga Aa latfA At tt^aat |baa Aiaaiti 
larbU. k la mwiM Uak lata Ac rttaittr. Wkaattac k mat aWt. At ttttltar la tw 
TTfck auk aaaArr fitat rf tWiA AtaaJtdaAtda^tBdaktaak AdtakiM BaWtijt. 

Kelt ancaiaB tha draintd aa«mB ii rk iata a ttnag kat aad a«Bttadl A a rtaaa. TW 

tadlicali Ara aacaAiU) takcaaalaf IW kafc tad tal aiA kratt Bita Ma tahicBl {*••••> 
awiataiiat aWal 1 laiAaa tatk »aj-. aalek aw 4ru4 A aa ally h«att awa Atlirt 
at aichar aorh. danax Aa dr^ng. a aklAk kBar>*nac» M(aart ayaa At gltat^ 
akkk amM W eaiaf^ laaWTtd aiA a Wath. la wnt rlaat«, fardtaMy aa 
Ika twal U CaiaaMBdtl, »W dried Adita Aatfa aw aOaaad » il t i wu i A a caak 
far MBw Aat, tad aWa Ikry k itaait kard A^ an aiptd aad fackad W cafsna* 


rinai aMBC rayttAirsla It waaM afipaBr Ikal ikr fta dAca|a«l4 dariag At akUA 
aa^ «d At fcnatatabia it eo aipa ttd A IQO farBiad tT kcaAaBk arid. A« atygaa. 
aad <« * aitnvra i aad imrardt ilt taarl aa iaa. ri 4U-1 oa k aai t aaid ft ■ayjMi aad 
AS O aitroipa. Carkantted kidragta data aa( aran to ka dittiiaa g td.' Tkal At 
llgaor A At ktalia| tt( t b atrto oaym fttaa At air A rraaoriAa ta Aa Ad i ft 
breioart tnceaWM aad (raaalar, kat acta aaccrlaiaad ky aaptraatat, aa atU aa Aal 
aaaaluiM aaealataiaa At MTantiea af Aa Adi^kAa (tot at loao farto •( At 
faraMiicd lk|t>» of ttctAi At Wot yttcifkatt may aaaa it a i t 9T» 

o< a pirt. Sock a I'ropjcdta apai At grtat aaait. A biwtttt, a to wa <W arttafg^ 
«kidi A am auu* ikaa ft. "Wa Ubm Bator U addtd. aa niranita aaanar A 
ArwBa daBa, Bhich aBKxmti to (Van 10 to 47 parU A 1000 af iW lAaer. It kai a 
dark broBa lAt. a rAtU ayiptaraact, aa anidtaaaai lotoU, aad a Mltor laato. It 
btr oa iga audit A daaap ab, aad dAaalta A Batrr BAhaM dr r aai p i B i t i r m. It A 
preciidtattd W lAie, alaalln. Afatkai uf galK aad acttola uTInd. Alt Ad to a aaa- 
talm a llitA loar dnfrtd (haa Aa pAat, Bran Aaagk aasB kaa Ww aaad Alia pn> 
paratioa. 

1. tmSga from Jriai IrBcai.—Tba ripa Btant btAg enwpad, A to W dritd A aaaAAe 
tiam 9 o'clock A Aa awraiag till 4 ia tbc aActao^ Ooriu cb« dapa, aad Ar r aki I 
lo acnanUt Ae atoan fima Aa Aarta, ahick an iWa toortd ap ia atowtiai aatil a 
aaflnrai i|aaatk]r A coikated (or Bnaafitotariag oprratiaaa. TW acBlj dried b a tac 
aiail W (Ira tram ipnu, aad MaUa hrtBrca Ac tnnito WWa krfd drv, Ac UaiTt 
anderga A Ac coam of faar Bccki, a auOarUl ekaaic, Aclr kcauiifid grtra Aal 
(nrawg Ato a pale blaiib-grap, ptBVioat to Bkith iW Icarai afaud aa ladiga hf 
tamtarttitm A aatar. kai mnaiiacatly a large iiaaaUiy. AMaraanla iW pradaal 
iM'COSMt tiM 

According to tone aaanSMtaren, tk« tdanii aknuU W cot doBa A dry wcafWr, 
aa buur or tBo kefcra aaaart, rarrted otT Ac tekt A kaadlH^ aad AnacdAtolv tprrak 
apoa a dry flaor. Xext aioraUg Ac Raping A laa i ai id far aa knar aad a kaiC 
haforc Ac toB arti too powarfuly apoa >r(|rctBtMiB. aad Aa alaaia an treated A 
tkr nato B». BoA eattiaga b tcc iai a aaAetoally d^ by Se'rWk A Ac afti i aa n a. 
n aa In peraut Aa Aaraa la be itparaltd frnia tbt tlraM by IkrtAiag. TWy an 
auB ibriogUy dried A Ike la a ahA i s Ara aoantly braAcd, <B aaaiatAMa gtaa t id to 
|B«ilrr A a milt, aad packed ap far At opentAaa of iaaaB(aciarr. 

TW falloBAg prrema A partatd to attract AAgo IMa tkr drtod toarca Tbty 
an A(BMd ia At itccptag rat Bilk tU tiBoa Umir kaik of Bator, ami alABcd to 
aian rito t>r taa kcara witk coatiaaal ttirring titi bU Ac doatAg IcanB aAk. Tka 
Bat grtca lii|oar A Ara drcBa of Ato Aa kcatlag cat, far if fc auad Anar A At 
ttotper. Mtoc of tW Adigo B<mld arttle amoag tW Itarra and W AM. IlM wator, 
m tiaploytd by taam ■ ■ a a fact arm. 1 } aoi antfaaty. Tka pr mi ia alik dry kacaa 
potanaia An adTantagt, Aal a prtniaiua of Aa |4aDt auy kt laadc al At ntoM 
•oitahb tiiBFa, AdrpfBdaatly of iW ticiiaiiadai at IW Bnubtr. tad Ac Adige 
arar be nnifarady ai^t aad lanrrotcr. Aa Irratoalttiea of ike fivA Wbcm^ oAm 
cafiricKHu A Ha roanc, A raptntdrd by a oiaek tkortor priiod of riaipA ^aarn- 
ibnu 

We an iadtkttd to Dr. Roxbnrgk, for a •IttetipiAa of Ac nnihad rmpto ytd tar 
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j lk« tttnmm (tWAriwi«r Wnytea obHvk. CV>2* Tna* 

I at IW fuAtj at Ana, W. utU.) Tkia flaM. «Uck aOmiai dM lur •/ a 
•mU Ifm h ftnad «• dw W**? NttoM •/ Ika awaa w ia n aa tnct acar Ha^ a aw a dTy, 
aad ait* am Mlb ia Iba anchkowbaad at Hal— and FmMmrj. mmt gnm* ia a 
aaiib m aatl aa neb aaU. TV laaaaa bapa to afifcw ia March aad A|ml, aad 
al Iba ia4 af Aanl bara aataiaad ibatr Ml aiaa. aVa lba 7 aia nmij tar fiOtariam. 
At Iba aad af Aa«aal tba|r baaia la aaaaaM a raUaatab nmf calour aad aoaa Cdl 
off TV laacaa sriaU aa todaga aaail IV Haal ia aecml |aar» aU. baf iV bna 


laaaaa hr ■ablag i 


ubtamad fruB law baabj idaau. 


j iadiae aia ubiaiaad frua laa baabj idaau. TVf iai^raia afaan 
ka|a <V a daa ar lao.lal abaa tVy ba«ia to aiiVf. 1V7 7>aU bat a aaaH Mian 
at arrj bad iVifib aad aVa faila trj oai; a dtny broaa bcala. la tbU iV; 
dAr traat iV laacaa at iV caaaHni iadiao plaat. abicb aia; V dried bedbra <a> 
TVjr aba dificr ftaai tV Utter ia aad Tiabliaf tbair 


I vmImsi Ims 

calaar la raid aalar. Wab cold aaier aaij a bard, bi a ab . fiatj a d to aata ia ob* 
talarf. aot blae iadigaw It ia iVrrforc ammarj to tatidt^ bat aatar. abicb rx> 
tnoli iV talaar cat; raadilt. TV bacca baciag baaa ealbcted. an oa iV ca a ata g 
day ibroaa bun rapper araldiaa ccaaili. abrab ora tbaa iJird aitb oold water la 
aubjalarliacbaaadiV top, llani aaur cnauiai|| a large oiMby of biaarben^ 

of Inaa ia batter ior tV porpoar tboa ntot aatar. TV ire b tbra Iighud 

aad ■iialilaad ratbar briably aatil tV Uam arqairea a dorp graea cabau. TV 
bacaa tbts hraia to aaaoaw a yaOaaiab catuor, the haat at tba tiaaur briag abool 
ltd* to Ido* Kahr. TV Vrv ia tba icaoeed aad tV Uqaar ran of lato IV baatiu 
cat. Hera bb agitated ftntat to SO Btiaalaa It b Iboa auaad abb aboat ^ to 
patladiaM aatar. abidi pra da iai aapredc graaaiatiao. After iViadiga bateabeaed 
ibr eaperaalaatlbiaidappaacaaraalaar Madriraaiaacalaar. TV ptaadtrafiadiaa 
obtoiaad. atowaxu to I fb. (Kaa tM Ibo. of graea bacca ( bat it carbe aorerAag to iV 
•aaaaa aad tV oiaia af tV aeatber. la AngoU and Srpteatber, tV pradaac b ealr 
nto half TIT lao-tkiida at abat It b ia May and Jam, aad area Ibai it diadaiabinl if 
tV araiber b aol. or iV bacaa on tnatod louardialrly after bnog gaibcnaL TV 
aeaUiag twnir« aboal tbna hotin. aad tV agitatum aad prixipUatiMt IV me 
llaNL ^hto kadtgu b Vpracod by iraoitag h aiu a littla ttiipbarii! arid. Tbc oaly 
Ibitit It baa V Ibot it laiabi aUa HaaQ pb^ aabaa it baa btea dried ehnriy is CV 

la Utreoalbmi prneiaeat of CUaa a eperira at latif^fira b rutaeiTvIy robt' 
vital Aa- tV toV at tbe dre abbb it albfdi. la iJia Bunben ptociaan tap otber 
plaate arc aoiplatcd by tV iababitaata tor tV aaiae oarpaer. Mr. Fcttaar. tba 
aeil-luMaa Caiacea traernar. to abiaa aa oac tV deecnpliaa of iheoa pbato 
aad of dee pmrrto at meaafutariiig iadiga ftioa Omb, atatca tbot uae of Ibm b 
groaa ia & angbbiMuboad of SVagbaa. aad V bae girca it tV oaaie^ y-ito 
ladi'aatint. TV otber. abicb b a apocu* at .feearia, b targeiy caluratid is IV 
biUt caaatry arar Kiagpu, ar ratbrr ia tV raUrya a aai ag tba bilto b wey to V 
oBuly cniliTaladi it groat awat litaarianily. aad b aa dnobt cm pr^^ca. 
TIaelag rcideatly bcca ntrodaced ftoca a aiorc eoatben lamado. it b ao) Vidy ia 
IV praciaea at CVbiaag aay bmtc tbaa oacua b aboal Sbaagbae t brt necertkalaaa 
it eaeeaediadadnbty aaa aaauaerarop. It b planted at tV cad rf April trtogtnal^ 
Bf May. aftav tV aariag froato arc oerr, aad U b eband .I*. *— 

October. Deri^ tbii period it attaitia a batgbl of a tool or a foot aada helCIiiitoia 
eery baaby. aad b drairly cavanal aitb large grata V."*. ^ 

fuaeri ara firtoid TV piosta ate groaa. aor IVm trod bot ft^ eattiagit Tbm 
rauiog. oaaablgbitoly of a portina tV atow of tV p^^ y^. 
baiog Ulbtood rfuiiir ^maa ara tied Into bnadlea. eacb coMaiaiag opaartoof 
Iona donog tV alator fat a dre ibrd or uathoaMk abert after hnag finfly 

rinbii* ‘tT*^ ifcay •” baobai rooad abb dry loaab and eoerrad aitb uraa ar 
bu^'toM to protect ihrai tram iV boat. Daring tV ainttr atoolbt tV esitingn 
icBtia graea aad plaop. aad atlbaagh no leaeaa arc prttfaeai a fca roote Bto 
fSa^j tooad to V tonnad ar ia iV act of toraOag abra tV alM bto p«^ 
and tbe toana toe pleei.ag Va colBr ivoad. la Ibia bMa ibey art la Va to t V acw 
Bti:l blaaud* TV acalbor dariag iV plaaiiag aeaaoa b geBerW*«»»*T 7 ' ■ *“ 
baapaiB aboot tV ebaage at tbe mamaaoa aboa tV air b ebarnd aitb toaotiiTc. A 
tow daya of ibb aarai aaoaery araiVr b aidfebat to eeiaUan iV aew crop, abicb 
Boa m oa giaatag aitb taaaruocc aad nvina tiule aueatioii daring tV tomiaer, 
iadeJd anito eatopTUinag IV bi 4 ftto ftxaa aredk In iV iwaam aberc^ dja 
b menntoetiifadlbalenreBBBtorooipite or laaba oBlheadgto of tV Srida. TVy are 

aooaily cirinUar ia farai aad bara a ditaiebr of aboot 11 fcti aad • drplb <d t net. 
A Wmt 400 OKttkt * tUsM mmI vt throws hsto % ftsk cl thk which u 

w 

• A CMomc ottr y Mfiul ^ 
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Ikni aOdl la ik* Wm vKli tirsr vaW la 4m iW daal it BaniaUr ^aa» 
iW «»rr l» Wma. rtftowiOi-raaa L aaiaar. M dii* li. 

abair af tba «na> aa4 Warn m f i aiai» < fttaa ika taak aiik a ilii ■- - 
la||^ Wttn mrj pmrtki* km kaaa maaTat, dia aiabwaa aa»> 

-* fiiiil isUk ^ _. a • a 


Bto^ plaa iW vaaar a rircalar aa4 nfid a 
la eoacuianl hr aotaa timr. Danaf ika 



t^T* ***! ‘"L** |»a«aU, laM. IW\ka« 

"is •»* “< ‘i** ‘ko vkoU aTlka aarikaa af ika UnU k 

aaavtnt aak a ^k raaoag ttmh of Ika anal hrUIaal cokiara. la auS^^JT 
rUBlnanaaiaa, oTKialijr amt ika «d«<a. Al tbia tlmg«. H baioa dnitaMr to faJZ! 

S'T.'*’ '“* "*/ »* ” — 7 »• “wo* a aaiaU a«u^ 
»*?**■»? TW *oH*ni Uan air aial 

p^* ar<^ tfceir ^ kaaoaN fcr a •eeoatl or ran, atol iko akola tariallj linanaran 
^^1 1 ?“^ akteb k BOV daiiar la aokur, k allovH to rraav 4r Miaa’lluM 
ntil tka onlaonac oulwr kaa taak to ika lav*r tCralam. vlaaai^ itTTkM!^ 
Ika iaiaai k diaaa off aod tkniaa avajr. Tba riawSIkJuj^rtort^ 
a a .^1 ajw took o. a la«r Ural, akkb k tkatohJTo^TaOh ^ 

nnoMM w tkrw or Ibor <I«tc fly um Am miinMriaa -_ t!_. U 

karW ^ va^. vUak k Boo aaiinlv drakwil 

^ iMbaa of ^ to^ ia ika tona of a ikM puh aad af a kaaZJfflSa^Sir 
ta thk fUta U k packad la baakau aad eapoaad k aU IbTraaBirri.iiri' 

Cliina. 1 jka Iha KktBfkaa indini, Mada fWaa tmkT^Zmlrm. k U 

Jlito aaliiTatioB afiadip.ia Caatral Anarka. baa Ikllaa ptf lary Btoeb of kla vaar.. 

«poriad aaaiiail) aboai looo haka af aXSIS 

probaWy dora IMC cacaad loon or Moo hake UoikTiha aoma^??./ 
J^***“li ^ prodoaod frmo »000 to 10,0Mboko aaBaallr A 

-iTir” i" p<“* »l»«ndim ia maoT paru of rmtnl Aavrka. 

^ 5°*^ V *“ ^•Wmad ipacMO. TTw fiJifqftn Jimmm k iba *nJl^ 
rmol^ *' »<'«•-*« prrfc^ in iC^bato^lT^ h 

vUI grow , koyr rar, apua abooM aay Kil. aad k ran link aboiad br dnwaki ^ 

or 9 rj *«»*«• IW» IWtotkaa. J 

by band, and uXur^ Atoiwrf*^ V**^ **“ T!?* "* *3 

of kad. (a k'inta^ it h t^ff SSbaa. “**?"■ ^ » •*»*• ^ 

A^ or May. i^u^. (i. prT<kiJrfar»hIr5i®ilJS^"' *1 *■ V 

prrw aay ndatm of barba, wbkb wnoM toJiii7ilio oaalilrrftbaAiZJ^J? 

Iitawoavaoo^vkhakiadof grwakb f.rtUll«i2a*i^i2Lto VT 

k dona Vitb hniraa al a IbtW dklaam afcvrvT^ iml m a. toLIH" 
bnselwa. called ia iba Wm tadka • ratoona.** ftv a toc^ iL*^ 

iwadloaM to bo eat. ia ftnu aia to oigbl wtwka afir Tba ** **** ^ 

anutty taialU ibat of Ibr aarend k otwaicd tkebcal. althi^ ^ I* 

hardly iafcrior. ft k aakl Ibai aoow flolda bare braa ob^h^ e!**.!*^ ***^ *• 

After tba pkat n eat, it k boaad in link l—w!ii!r z_ 

kyato ia lb. appa, «. hvgw «. ndW-TTatto^JSSll 

lutto to 10^ gatt^ ^ Uto 

:i:!k::s!s: rtoTktft^or'tsr- ^•:^g.,' 7 ;bSrr “ tiS 

aecnnip«aoeaui*orBhoa»B.botgni,ia]Iy raqulrtakotolbtom Thtfrtrpntngih 
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artioMh 
dtark ih# 


dcMmiaed hj t>M enl w «f &tnwliJ «a(*r: bat lbs p«al Mcm k la 
Oraarataiioa at lb* paint, far opoa tUa, ka s rtmi dqirw, drpso4s 

tb* ^aatkp at lbs MwlaM. Wilboot diilarbiac lbs piaot. tbs walss is oov <ra«B off 
by eocba mm tbs faoar sat or * btalsr * < p 4 i w lwi), absss it i* sowurfy smI tocsa- 
MMly bsolsa^ fai tbs —ll ir ssiatM wMi p aJillta by bond, ia tbs Ur^ by ahssla 
Israsd by bona or valsT postst . This is coatiaasd aald b cbaacsa fboai M gtsaa 
tvhnr, vUcb it al Aral displays lo a bias, and aatil tbsroloariBii nsitsr, arfamidaw 
abatra a diapmhaaa M mrdU or MbMds. Tbia is saoiHiaMt bastsusd by lbs iafaaioa 
of srftaia bsrba. li la ibsa albiwsd to astiK and tbs vatsr in saiWaily drawn off 
Tbs pwla prans la l s s. at vhieb tioM H rsaiiu blaa a bos aaft stay i aftsr wbisb it ia 
pot ioto bap to dnfa. and ibsa aorsad on sbwbs ia lbs ana la di 7 . Wbsa prae^y 
4>lsd,ilii caiafsUy asissisdacnwdiax to iai ^aaiity, aad pasbad ia faidsauaa, ISO lbs. 
oacfa, oalM swaaa. Tbs foaiity baa aol Isas than • yradatima, lbs li«t bsisf of 
ibsbifbrM ipass. 7»na> • In t ato caiisd ./fasaa, and ars lbs btat i Awn 9 to < 
«va»> ftooi I Id I, iasiaaisa, aalssa. Tbs two poorsr qaaiitisa do aoi pay sapaoass. 
A aMoaaaa of 100 yarda sqaarr pradaeaa sq an aman abnol ons eetaoa at cacb 
saltlaK. AAsr iha pUart baa poasad tbroogb tbs aai, it ia taqairrd by law Ibat it 
ahatl br drisd aad baral t hsoHaa ia dorampotiaffi it pantTatss by tbs B>Uliaa.aa 
aannyiap iaaaot oallsd tbs " iadipo dy.** 

Tbs faUowiap accouat at lbs onaufastars of iiniiao oa tbs Ssnopal is taksa frtaa 
Panaist’a *■ Art ds f ladipatirr " t — 

Tbs load do^laod to Iba enllirali'in at lbs plant oopbt to be psrisrtly farsai and 
ibsa fhan aadnlaliiaia, ta ■■ lo prsTsat tbr tssil IVvai fariap wa«b^ buo iba boilowa 
bryq larta by iba booty laiaaao fts q as at ia tbs t taais a (bala of a (rayiab snloar 
sbovadiai^ ia stay art noMdaptsd tor tbs parmar, aa ibsy ars loo rompani aad cabL 
Ksn'ty tmb of a wbiliib sol»ttr araal tM ba asoidrd. Lipbl aoUa, ahouBdiac >a 
bamM or 'sgstabia rNaalaa, aad hastaf a soioar bstwasa yiwy aad dark btnwa, ' 
•rs lo ba (rsAmd to all atbm. Tba adl tbooM. at all rrsnta, doI ba ^ 

rrtsnlWa of la aiat ar aw Tba qaaathy of iadi|ra obtalafd Ibooi iW a— 
ptaal auy s»ry, aessfdiag to lbs wil, darn 4 Iba. to lu lbs. *. * 
soriia ia a toicnpo-iinc.*'*^- Tbo satral of afoon:*, 

pui.tais«.. k too«a lob. ^t.^ -hb 
sar/bsar&La nStT’ TV- !II5I!5,iras*.aiiat bo tntaed ap by of a 
or^ to tbs dstab^ot laat 10 or l* mcbsa. tbrrs tuass wcasialss^ to imr*^ of 

ftM orrrr XmnfbaATj fWo Tlw iwd pttI VcUy np t^ 

atol i pnti^bia, BO* *ora ibaa eoa ystr oU. •' ■ ** i?’V'* i" 

wbisb bi^oelaiiisd aatil Ibo uas whso it k waalsd. Tl» lastsr ^ P"* 

a aoodsa mortar aad ladaead to ftaitmsata. knd tbo asrt k trpyakd by wmaow^ 
ftom tbr daal, dcbtw. fatu, wbb wbisb “ 

btotad saat aad la rtsaly to paaiihlto It ibmild laks ifcss. if powhls. bs^ tbs 

approach of ia.i^ ia wlJth cats tba aw of a batrnw k not faqiuisd. a tbs fain gwa^ 
lbs etWct of cowpIsiHy ksslling tba gtaa ad aad snrs^ ap th e wrf w ith 
tolL Tbs iadissika tisstania. and ita sariattoa asrrKwryw and nurpisato. Maf a 
plaal with aatoSTia. stowdcd braasbea. h k not Bseesaarr, ia »«»« >«. » «»k* 
t^ftotodto rilulocra.oritsdto I arp«tof(p«aind| bat tbs/aAptftrwo^ being 
Mosw spantoHy fencbsd. aad tberatota ubiag ap Veto town. «ium to bstonia 
Uiidkl/« 0 «». Al tlyHit ua cr rl«yt •oirmg, wto« tb« yoon^ 
bats -QsiasJ a bWbi of aboat 91 to I0» ouUlmHisa. tbs groond taast be ranrfi^ 
weeded, end this opetatloa auto be repeeted to seoo aa 

their aaoaaraaec and soutaeaesd to iaierfrpe with the growth of the rrop. W^ea iW 

d-ntaiy tofcieto toji^. Uta pl»«***^ 
the drstse of dcntopiasBl arsawarY tor lbs pTnOoctoiO of ^ 

wlu. filnt^ro stoatasaoto lb. fiaat k tor neber hi rab yiiig tbw to ^ 

olhsT. Aa mn. tbetatote. at ihs^ art any »**»»«**—*. TsSIw^ 

tower la^i# in tbr nxik of wbisb the toiwcn appear, begia to ao^aite a teftiwi* 

^ 1 . andTlMpuaead ia tbs haada proda^kiJI^ 

bslotoiactothTd^tfcBp^ 

and to Btof tbs groiud to poaaibla. Tbs atsato. aftar bsmg sakaw osd ^.gethto into 
fcnndtsi or iliiaito aad enrrisd to tba mamidtolorT. Bhios ibe TOVi »ar«n g prineip ls at 
lbs iadigtdbna k ealTemsIy aaarsptihkof ciw fc)' 

kkaeetonarytoBtotheBiniatodeapalobmgitbs^^eroP.nndlo^fn^atoM- 

fatlorijif atobaalarln ptopottloBtoths pkatatioa, that Bo liaar m^^kto la w<^ 
toatotkl to inoa^l^bsied. Tbs pUata awto oo no aestatal ba sal wim 

tbfy Jis atoktaaed rilbtr with tain or ds*. baeaaw to tbia cats they aoijiiira a V 
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■tunM «kli |«rtiat nmm. 

Ib orfar M alMala gaad rM«lla la tka nuaCtcttn mt Min k U Tri r-Mi Ml 
llw plwt* (kould W of Ik* BOM* ac», of Um aHaa oaacM M ftaai Um mbm laU. 
ru am^ ^ IB fr«a^ «*«.l fcajns.^ M- iW I. aarZ-l 

iatM>r a aiBlttf* of koCb W takML M ;««4acB IMb oUmt aaa ar Dm oHmt ««Uka 
laok a»i Ikn ladiaa oteiaod viilalia ka of a M >|aalif7. TW hbaia Maki ao 
M aa roariblo aAat Wief (alkaM. kt ptara4 ta ika Hoof lac oal. «kMk mb oanl 
MU of Iridia aM voU Uaail ^kh aaaaral. IMa la • natroa ta taiata. «f ika 
Maw «t4lh. Bad aboal I BMtro daa|k. la Ikia tomoI tba flaaai tM amaard la wua 
Maava tam. ika tawtr bran kaiaf •itaktlr tacflaad loaafda aaa oadTu mitt to 
Cwilrtau iho Mbwi)a*at raaalec off of M (^a<a. Tka rcaata k*tac (kO, a aatoko* 
M inka ef <r-waad aiv hid lnci>>*a)o •*»» iW tdaals ai a diitaaaa of |M Mi 
nnm aaa aaoiliar- Tkroa kaiaa an Ikra laid rraaaaiai «*ar tka f ilro. ikair ada 
Mac »»U tmrid by Maaiac tktm Ikrnack iM aUrk ato cat ta Ike aaotaht 
putt al ikr oMra af ika oatora, aad ikea CaW Ikaoi ba mhm af ifaa ataa. aLJn 

iMtoilb^^ta Ika ptoto ^ IM awaaa M ptaato aS ptooaM 

- •* Ik* iafM Ika paaato af awaafilHia Th. tbi AIM 

to aa adJaetM tfmta. ta wbiek k bw has aitaaad to Caad far M 
" a^ alkHrtac all brrica oiauata oaalalBid ta a to U dan. 
^ mataal »Kb ika Iravaa far ahaai • baara. a -*irci aaMta 


^ w av-w awa 

rbtak arak Hwwfar a . ft«aa ikaiitaw faraaM 
Itaato brclaa to awpiVto a ft»m aataar. oad 


OttrJ. 

brflai to ataaifn. ^ .. 

ba earafallr watrktdTirV^lKLrJJ'l’*^: 

•bra a Uola oflt an MaakaBt*BM £-~ \ ~ —” ... 

•loa 1 ^ bankarto litmU) aa tba loaoto^felL^ **!• •■»«»•- 

Uaa I. raai^to awTlbal MllqatoiiWM kTjiSslIIir** ^ f ““ 

all. M olMf tadicaliaoa of ihia aotat bariaK wSTttalM^-I^ Wh 

too Ur, tW Mlovinf pbroocavAa Mumt —— 1 » ^ . i prnif*4*» 

kr>a habbito of w toTSawSI?^Jut??!"* 'r‘* '' •«»«<»»»»hki •toaMlly • 

piTbdi macUua. I, TkaTaKto*irf*tkl! ■ » *>>• aarfart^ famine• layaro 

wJojM a. A brariac et taa^JS?!* IkT^tok mSIIl * *22^ 

«ka dtataitogaBm of Uroa gitoabb t-ailL riw to 

to chr valar. 4. Tka lUnor aMa^ a a kovvai^ a<d.au> 

appraraaaa. Thoaa pk!m22i^BaalM •‘-■Ttoki Ti’l'ton 
Ika fanorotalbm kaa oomiatod aboot It or la ^ ^ 

tadifo to Ika ontycra of tka ataMaobm m vidl a* w - ** ' *.**F?* •** Mand 

Ika oatboai; acid pa viik ohkh ika llanU la «>—- **'**ap ctiaatil U 

elpiaukai af tba tadlao. Tba hoinw k n» wkieh praraala tka pa* 

ptadito, acitato CwuSm nalain? ky ««, ,ba, ,i,b 

riebt moowto. •; tf U ka '^•7 ^ 

aad ba biac And li oo ^olhrr kaadLh*ho*I!JiiIIiIIi*kI?*^a» dm*iU ra^tMra 

omrad, a prtioa af M 
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*”* . SZl IfiW»Vbfor».4rparf«Wrw.j-*^^ 

■ UmUnrro t»>«wr, tW »—t«f w* W yrt ««^» *** 

Cti^k Ik. fcigrt th. b>4i^ 

__ L. uritlfil- Tk« berfiMf oedipi*. ft«* »■ k^r n4 ■ kJilf 

mUmx li«iK »iuw. mi »0mmi m rwl •Mil tk* «>«l»«« kaj^o^ Bim^ito!.* 

tu ^ J^lTlkTalu* -kirii «• •» ktipkl. m lht mi$ o< if »t-<£ 

ik,.W(JuJ»rtoikS4niw«i>iriiHirp«»i. ikimIiw•• 4 p^utrt 
. ■ - bmi td tkr Mico • .lUiwt4 i. h« cmtW 4 •»»? wiik ik. 

Ik. bo«.« .f Ik. b«tiM 

liTuT^irrsriii.«.«- tmi., ikn^k ? 

rnZmr m »«i«- Tki. Wur r-tt « . nwU f 

«kidi ta <» » Irtri wilfc lb. mHIm. «< ik. fra»^ mJ wl ^ it calW ^ ^ 

5 SrrrStitS£.w^ 4 :a 59 S? 

^j ^ i. tlw in r*~" Th. •.!> a-iM k. «>»t»»d with » mmtm ^ ^ 

Su^ rktobMe.^ w ktafw »t Ik. <*4*. Mrf *1^ 

_i^ at iMitao wi4»il.rl»l«in.fi>«<l hiloIk.b«l»»,i*. »«« 

••mmi »k«i_ik. •**i.Kf .yadnu Um«i« 


ssf rztn S'Si'i.tsi. .i: 

rr Iz-i? A 

'.Si=i!^i?jr r 

Jaimi boo ft M—. wbkA «.^Ut* «# i ir««i« 

Tft* Bmft kftf JoiTiM* Uft«4 viUi ckHh, tbc Micu » pot ^ 

Om ^k it fcUW lomrf k w dt wty m P ^ktr. » V*" ^ 1*^JaHr^yrnTr-*-* 

*• ^ 

Mtof ik« •k.h.laU «» uWo Md 4>»i<l«l bjr »«M»or . ka* miojiiwi» df a coWctI 

SSI TCr-bLiA thm lakM. w tb« d7la« ^ "Z 

- _ 1 Btattiaa or ««7 tkia cViu. lo i. to adaii of ik. five pMMi* <4 

S^TaTSS bTl^r 12* 10 ^ thnu «oo r-Pi4lT. otkcmta tk.^« e^ 
mUt tato fraftaenis eUkk we theo of ItoU eoowiercial valae. end H to 
.2wVtSSS thwa fhvo, eonrm. of dry ait k, 

tk. dryii^ proc^ to 

Am. tk. nlu* ekwild k« totiwd eevetal lima. Tfcry we ihita r*™* to 

Bach tiiaei^ Ik. wreeioi to attcodril *llh dtflcelty, H m»J ke “Jj^'f****, *^*l 
hoUfta eUl tare ow'rfkad ^aality. Thto i—jr proceed ““ ^ 

^vtm>«ii.ar tnm Ike ■unmtiao or ih. bntoap 

^,r, fr- t raiSi'Ji 

clolk to ekiek it to e a ea W ipdito^Viek, bcaeacd by tke iminicr ^ * "y^**^"*^*^ 
viwow ntoetoan .toed wkk ike tod^ ^ 

■gata^ bolkBi wMer, nid lepeattag ik. operal^ of 
Uiiwd toiSrttt. to tehlck iodiw«i*to to |dwito 
aad liwMtarc of ik. ptoom by ahtt it to obtoliicd, tanoM optoioa* hat. keen 
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AUn 

V; rhfWi BrtAalM»« !^ «>*** >*» ? 

•f tfc» ( . . ^ ^ - . —. 

nritr 
flamambi* | 

Sninut' 

ri'a^twJ it i wt i yi hla of oodncniac IW einoiool ••««• "f <jkw wi U ^i** 

•MW* of (bnoMMotMO potw* bMo * fcam c Hto pomfcroj^ WcmiM «bo iod>v* M* 
ompomWa aniMM M itiai of saiaol la l aaa w *. Hhkma iW arf^acpa^ 
ticV* pnMTTtl tWir It^aUtij. U tk* •*«*iirf i^ami^ ik. mm */iW a» to 
bfooglit laio ehjr, akiek fcf r aa il b l atoi jr oWi »k» aatoariaf pania)^ kfOtTn iWa 
eftWiroaUbartT. *a4«t*MtWaiiWfchM*elnr. Tka baatnf tm**. a tW 
Inn*. M 4to*lpaia iho caikaa tr a«bt ahlrh to fer«B*4 la ik* Irtt ayttatiaa. aa4 akirk 
k« III Mian MMOti aa oMaek la ih* aooibinaboa of Ik* aifcni. Tk» waanM 
it Ikto taiii to praoMtoaf bjr Ika *4<Illbia of Ihaai bal If aa *uaai ha lalfatoaMA. rt 
caaalmrw ikr rrarcaaihaallaaaf llw aijfWk Tk* ikif4 part #f Ika |*m« ha# 
(tor lit nbjactsi Ik# dtoyoil lliai af ih# aolaana« mHct. kanM# tawilobto bp 
ttoo aith it# waanlin®- fn#a fciatga nbilMW*#, aato a* ktatoMwa, *■■■<> 

■i*M il BM#r or In# hardiiM. ahaaer Ito op y r ai* ### rortoa" Ito •'<#»«*; aa* */ 
opiaioo Ikal irilolil* alkali an* tk# a|rrat ^ ahiek Ik# «#laono( Mlirr aa# rx« 
iTMad ftaai tk# pfaat aaa bald la aidatlon aolU rnlatiltoad by lb* tfilatM 
Itinbonih eoarMrd fhao bto rtprrhoml*. - ikal lb# iadi«o pUal* roaMlo ao(y ik# ^ 
koM of lb* calaar, which to aatanlly (ma i ikal matk aarbaai* at*4 m dtoaayavad 
dariap iti rsirieallaa ftoai Ih# hairN i Ikal lb# carboaio raid to tk# tgrta ok#tak]i to 
to pn^ablr ratrarird and h*pl dtoKdrcd | ibal aauaooia to eM brard dana« iW 
piwcM I that Ik* aa# af lb# alWita *spio]r#d to lo daatroy ik# attmtlao halaaoi ika 
baa# aad lb# tarboato acid i and ikal lb# r#c#laW# b#*# b#tom lk*nby an al bb#rty. 
rtinhtaTT atth aaaM «#toariB|| priacipU Aoia ib# atMiaphata, brauac ikvccauk a 
(otanrad toMolabl* twala. abtoh blto m tk# bolw«n aad aw al toaf iadifa.* 

Cbcrmt, who aa* lb# In# cbtaiaM af an; aailara*# In raamla# tk# ladipo. 
baarhif plaat* aad lh»ir taatoiliienia, iafrirrd Iraoi bto aanlriN af lb# /•ati* nartoada 
and tba tmJtfufin mmO, ibal Ikaw alaals caalaiii liidi«u ia lb# abiw or ndacrd Mai#, 
in Ika aaaw alat# ia akirb to catoai w Ik* ladlfo «*• i Ibal ia Ikia alal* M to bald la •»> 
Imlon by ib* vantabto jaicta, aad that ahon tk* aolwlioo to ta a i## » d fra* tk* ptoM, 
il to eaa**Tl#d by ike acthwi af the aunuapkerh; atym lal# iadife-bla*. Oiabnt, 
from an eaamiaatioa of lb# faalw Unrtmim, draw lb# uloabK analBalaaas— I. la* 
dico-biB* doaa BOI pra-exial ia lb# plaat, but to Paawd durinp ik* op tal iaaa by 
airaa* of which a# belkv# il Ia be ralraclrd. 1. Tbcia caiala la a amatt aamber af 
piaata a prcntiar nrioeipi*. diffrrrat firaa all ibr baaan pmaUaai* cooaliiaaM of 
^aaia. aad which baa lb# prot^j of b#iay ecnvcrtibi# halo iadi(*t ikto priadpla 
aur b< called iMr>jnt. a. Tbit pnodpte dllfan IVnm iadir> ia ooalaiaiaa aa #*. 
etm af l•aH>aa. nf which it loaea a poWioo^iB taaalaf ia'o tbr to*l» urdlpivlbm. hf 
Ibr aeiiuarof a aaull naantity of nxyfM ahieb H lakrt ap. 4. Tb« ka# of iba 
ponion of aacbaa bum* bt altribuird to ila aadergninp coabaatkiB. aad briof can* 
TenediBtoearbaaieacid. L It difW* ia ila pmpertica boa oaaaum iadifo ia bcia( 
eolouitoai and aolable ia water, aad by ita freatar c a a ih aalikiiily. ableb caaaaa to la 
Baderyo apuoiaacoua coaibaation al lb# acditiary taaipctaum id lb# anaaapkaaa. 
d. Ita aamtoMBibiliiy to aabaarad by btai and by camhiaalioa with alhaiaa, etM^ly 
Gjim I it to diauaial^ by lb# actkm of all arid*, rrm aarbaai# acid, Ahoat Ik# year 
Ifap.tha/ybpmaB liarMr■•a^ aa hadifo-baariu pUiit ladifciMiaa •oCbiaa.hccama ika 
aalj*^ af a aarica af iaraatipatioa* by aaearal riwnch c hn ii to m, ckiedy with a tiea to 
aacmaia abelhcr tbto plaat. if groan la PmM#.co#U b# adeantagvo^y rmpinyod ia 
the prrpantioanf a dyeing material aa a aaballtBlrfnrfbrtigaiBdigo. Raadriiaaai aad 
Pcllatirr, after aa rzaminmiaa af Ikto |daal, arrietd al lb# aoaelaalaa ikM Ike iadiga 
to coBtaiiied ia h a* rrdncrd fanUfO, in Ike aaaw alat# aa it to ia anad. orcotduig lu 
CkrrrraL Bobiijarl, Colia. Turpin, and J#ly, aa ib# alb#r hand, ra p camad a very 
decided Mnrirtioa Ibal but^bliir prr,«xku ia Ibe plant. b«l aa* tot a fre# amie i 
that it to aambiafd whk aoairorgaaic auhataDc# or aa lianf# *. aWk ivadn to aalahi* 
la aaorr. albar aad aionhol i and that lb# operatioa of onMol a gin ei ai to mintoit# ia 
order to dmtny ikto aombiaatiaa and art ib# iadign at UWrty. The nphiMttoa <f 
fbcnaol. prnaaadiag fraoi aa aathontr of aach e miara a # , aod being tk* aimpl^ 
baa been adoptod by aioai chentialm. Hrvrrtbrlra* ibrr* ara okj««ta#a* la it wbkk 
render it iaatbatoalhl*. Radarrd iadiga to a bud* ahick to ualy aolahl* toi alhaltoaa 
aad caaaol, tbemtea, hr raataiacd a* auck ia tba joic# af iadif# ptaata, abick to 


BMally acid. Ai It atoa' tahra ap naym aitb Ih# graalan aridi^, aad to manned 
into iadigo-Ma#. it to diScnlt to cawdr# boa Ik* akoi# of it eaa h# pnaernd ia a 
•otonrina aial* bi tk* c#lb af piaata, in abicb II mual occaikwoUy aoia# ia ooatact 
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IW j«w xmtfia. Memf, to tam ^ 

10 Um gtoioififcow, •IubIi it met ^ ^ 

s=rr!ni':sr^tt;«^‘'.s^ 

n. Sdbo-m!?^* to tiM /a»iw Mrtirw. «r 

:Si,»'S*Ur Job«^ SSU^duTk 


rJs^rsir h .n.^*.*.«»-‘•erL*^ 

• 2!!ibi».«ira«.cA*. 

. _ •___i ...k A .taMdr tmtn oT tn 


^.MMUy or ^ ^^.1, .bo > M <olowm« -.tw 

cawM br th. »«««■» wpa«tt« UoiiM wobtat 

* ^T***nJl!a*ii*iblSo'tfc«l Uw »*•»< Bb’ eootahi l.di*i>-hlo« n«iT 

J .h. Utbr ..UH bi tb. «rK.^ I»l« 1« . 

bate M To btfroriy **??? ?^. t^H^Td^yfa b/^Ibw, «»* «h» biifo- 

\m Iko Ifajiior It k 6axompn»ad lalo Indigo-Woo oadnfir. iijr . 

omflic BMUIrto cofifluo^o !• too , _. lanifjtbfxl fcr tlio cwnbiftcA 

•*^ biStaWTwTvD the Jwnbpotitioo of indKiii. I 

hiy w Mtnoek, too of dtCT!wi«M»oi dono* 

Ihmof tW mLoo. onb^ •boil’ »«»■»*««» »•••> ^"T ; 

ihobbtoa. th. fbJ 

liiib iodlfbbtnt Tb* . i-.iaHi» nbltm. ll wooH •pp***', lb*tt<W*. 

*'***y ^ tmfbooU oeM, t* writ •• tb* »cU tWr. wtrilmtoi 

that tba fopMa* JWopogob” *,Ha» tb* ■aosbcIBrc of iodixo, «r» pbanoowno ' 

== 5 s£r«Sjs.': 

a,it i*“ip»-»''''*f;!^^yj;' is* V ii vTbiwI^S tSSTSSSoo of 

^ iiusrsSk Si^i;r.nxnis wi^bh*. •» .noon 

ks 5 miiSK .'Ks.rSi - 
2t„T!S=i5isi‘AxsS2r.t2-i^ 

b)w, uia *« fafoBol »««•* etpeoi*. 
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TV iallyovrciMfrM amnia riaaak «hM m naMdaMt caMnl. l 
tf ta tmtaW km. TVi* faia n an tna aad trjr, aal an aaailj katn. tV Rat¬ 
tan Wia« *di aa4 <attkr. Ii la iiia ml nia UyMar. aaai ^i a n a kmrmr 

ikaa «aM, tkja klfcnaw iiyiadiim aa in httag mmtm ar tna kw fraai kariga 
W i nrk i aa. M aaO m a|«a iV tiaalawalaf In (am la iV Wag . fnaalag. aa4 
kjiag aymtiata In i iliaa to Uaa af lUinil i fc al w i a* Igka-Um farfkA- 
Maa, aoyfan.Maa. Ba4 ktoefctoto-Ma«. Oa baiag nilMl «toh dn aaO, ar a i 
VH Vdf.to mrnmm tV laain aa4 toaa at »efyar . b to aaaall* a Vaa^M 
krt it eoaaaaaaB* eaatalaa palaa at «a4 m otbaa ktam haAnk a^ 

Bnaaan taMiraBiittoa a<to<nar. b to ftar{aaBll 7 fitll af aaafi aaaittoa, aktob 
naai Ikt < 1 7 an paiaMi baalag bam raadaatad laa lafUljr, aa4 H m aba < 
ti— wtob a abliiito aiaWar aaadniat af aawM. b tattoa any aaak n « 
baiag a n a a a linia ky.hart. m l r aat a a at , abk* aaaatbaaa to to aaatty baai i aa iaM ibTa 
dal |«m htoirn to drmU at amin aato laam WVa aaabato to iba taagaa, bear* 
aaar. h ailbana Wgblly, la ia a wi| B »aaa af fba (a u ft n y aUcb it ytonaaaa td n^lj 
abaatbiaic iDatoian, a |anf(fty abiah to aAaa had naaana to ta aadar to aaaaawai toa 
faaltoy. Wbaa tVwaa aa nd ka mala it tlaMa aa|awn at a daag y ai p to tot aa r, 
aMbh. atom aaaliaaid aa caU 1U4ha. aba ahtotac a t a l l i t baaiag a aayfin 
Ii to taaalabia la aalar. aabi alaabto. adwr, amriada aaU. ditoM aatybana and. aaU 
atbmal tad kl alto 1 bat b ai U ag a l ae hol tad oUa ditBilaf a Hitia of It, vbkh they 
dtaotit aa eatOag. O i lato a baa tba to ag at t j addtoadalag ladJm 

ladiya aartoa my aiaab la aaaiity.bat It laqaim nacb dtoattaii a ailaa ia tadar to 
)adg> ktrit of tba ^aaCly afaay ataipto fbna Mara Imyatdaa aad arphtattoa at tba 
tatoa aaaalli imylBy nl by daatom. A aaka nt todifa batog brabaa, aad tba aail u* 
tba adga U a abil]^ btoaf yatatd vbb a to kia bU kgrra mt i n at n am tba ftato 
land yart, a daa tatmary ttnab ain bt pmdacad If tba iadiiniagtad. Ifibtiadifa 
kTTaaaaiiaatachaldaariV Bail,to to a*ab aad bad. tad tf IV raayrry Mraab ba aal 
my brigfa H to act rnaildirad ynad. Wbm a ytoat al latOca to brabm tba barton 
kaa l d W bail ay ta iht ua, tad, if it hat aal haaa wrU ttmaad ftaai iha dtaa*, 
yarticica at mad *111 ha tarn yliatm la ir la dw laa-ijfht. Tha laatida aa taai ahaald 
aian ba aa flfaa IVtaa aad aa yaaaibto. Wbaa dw aqaana an bnbaa la tba thnaa tha 
la d lgi iHab i a a lea yrtoa; aad if to to aary aaeb e ra ih ad to to aaly baaghi by lha 
wa naaian fca lanaadiaia an. TV awtlnda tayloyad ft* aaeartataiaf tba Uaa Baiaaat 
of cotaariiil Buttrr a aay aaapie efMiga *» ba daa rt iba d bik*. 

ladiga to wa ae a My al aai H i l accradlaf to tba mrleat aaaautot baai ableb it to 
nbtuaad. TV yaiariyal biada an tV fcOaaiiia : — Baagal, Oada. Iladfaa, Maailla, 
Java. KyyyilaB. GaalenuU, Cafacaaa, aad lleatoaB. 

At tba yntaat day iV ilaail qaalitia of iadl«o an ikUhMd ftaa Itoaga l, IV yra* 
dan «f tbai raaMn haring amt takra tba atom to yablia aat iamiu a vfaicb *n naa* 
aecaytod by Itoal of tha Syaatoh eotoatoa. TV aap^ of todin Aaai IWeni. vbM 
(a lau m awaa ta d to ifibooo aautada (of 74 Qa lOaa b wntod raqajn krlu rahtoa 
aboat 1.015.000 aane, aad aa tanaal asymiUtan at tjtOOfiOOL Of ihia onaM af 
land atuai^kMIOO amt to btttorcd to ba isrlackd la tba Ui*ar IV oi ia caa. aad nto> 
atoci cbirdy of allarial lead rranaal froai the rima TV bait gaol a tog af Bn^ 
todim an manahetand ia tV drawn tad KtoVaagbaar diairint, bat Igtli dtotrtot 
Btadaaaa a auality yarallar to iiarit aad di U maan af a Im aUtkiidt chOactar ataa 
m yanatrad to the taadan of dUTcnat kriaakt. TV Baagal todign «kea yaekad 
la ebrm toaatoia of bwr yriaelyal gaalittoa, ria, tV kiaa, fiarfU, anl eaforr. 
Bat iVaa ktoda, ky y an fag orar iaio oar aaotbtr, ymitm a aaaiVr of ia t anw ftila 
*a4tottoa. aaeb aa paryly htiM. hlaa aad rioM, yatydy raotot, tau TV vartoat aaail* 
ton »nld, ibmma, V dtotiagniahad aa feihrwa 1 — I. Bhw. t. lUaa aad rvdat. 
a. Paryfe. 4. ParpU aad ri^ A Vintot I. ITakl aad aagyaa. 7. Oyyac. 
TV IradiM Lnodna hrakoB. haarraf. o la aa ity Bwgal ladiga lata the ktloalag 
gradrai —llaa Uaa. daa yaryia tad riatoktaand lad rloWCgnad iwyla aad rralat, 
atoddliag rtolat. adddltoff drkclin, n aa a ai i a M daa. aridtiliag aad goad, nrdtoaiy. 
aadtoary tad l«aa Uaali. TV dant qaalkin rf anal ladiga pmaM tba diOmtag 
e bai anat to tiea. Tbrr aoeatol of raUcai ytnaa. an Ugbl. hnitW. of a oHto IVtatan. 
aotl toiVawoh.af a dar bright bha eolaar. yoiaao. tad adbaftag latV toagaa TV 
h>vn qaalitin hart a daltor ndoar. aamaw nora aad aMOr of a ndihb itogo^ ara 
brartor. awn coatyort, aad laa oaaily brukra. 

TV ladigB Aval tba apprr HQTtooa* of lodia eoaas ebhdy Ihtoi Tyroot. Oada. 
aad Rmana. It to tadfriar to Itoagal iadigo. 

or .Madrat todiga tbrta an laa hiaifa, tia. 1 I. Dry ka^ otoda IVtoa dry tcaakad 
ksm I aad A Xaryab, wbieb to aunaketand Aoai lha «H laaf to tha aaaao «ay aa 
B<a^ MdigA TV totiar baa oaly enow laaa aaa atoM lUo. Bath an of mkrtor 
qaauty la Bmgal iadiga 

TV Mnitla todifaai yttw n t tV narka af the raahaa aym rrhtoh iVy hart broa 
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(bWL Tln»l*«»»f»fkb»rc«Ke<«r*i««C»«JM»*.errfimi«krtk«fe. Tlw 

«nlitTiiTM7aa(ML J»»« i«ii*.oetmritafc«.«i«ri.or *»»«% 

tlM appmrkiaf iWl id IWarO. Bvtli Ui«i kiadi ua ceotiuBaa Aitty at 

Iha anahaaw of Ramar. 

-—b uajKirlfC iirta tOu* (aoun la amiN or MCa wiappm, each 

oaaMlaiocBtMait IMIte a«(. U oraa^ la aBall irrafalar flara, wfcfcfc amaora 
ar laa MMW. eoaiMtrt. h|lM*r Ilua »a»f. anal af a bnjtC' «•**» aa atea- 
aiftaal iia«a a/ikJat TWta ai* Ifcraa kla4a oC OoaUaaJa iailf^ ala. i 1. Fiona, 
alMcC ia IW brat. aaC aaama ebn la qaaUlr, that af lha •oar IWt^ iadirna» 1. 

aaC ■. I'orwa. aUeli la Ike lawtal ia iiBaUtjr. Mac brary. iliaralt la braak. 
aa,! afa aofiyaTT-iari aafctar. Of tka Cm kiad arrjr tHiJr aaa narkaa tkr aiaHm. 
Th» la*^ of Carataai it, Rramlljr apakinc. lafanor to ikat of Oaatraatla. 

Tkt ai a aalkctarr af kaicT* (iinaarljr cairM aa ia St IkiaiiBca. bat kai Cir 
aaaw Ika# kraa aallral j akndflaaC. 

Tka iaCiiia of ra aia wtea, a-rra okra aot adutt m la tl . ia a aaiatata ^ diCiaraat 

■amra Whrn It la kaataC ia a atair af Car paaCrr to III* F. it laan fiaai 1 to 10 

far coat, ia waiakl. tW hat moMauac «f aatar. Wkra tkt Cry poadrr ia bntrd hi 
a aranbU, a fraal part af it karat aaay, aaC tkaro k trft at Utt a gavyiah aak, am- 
titahn of tka ttr k aaalaa aad pkiitaka t am af Ihar tad Btafataia, talpkataof Uaw. alu* 
ariwi.aaEbafifna,aday.aadaaad. Tkaaetaaltm art t«ttly doriaadfraai tkafiaot, 
MTlly troto ikr UaM aad Ika kapariiiaa of lha wairr aaapJojad ia lh« ■aaaCKtam 
TlMt aaaatUy of iaaraaiik laattrr roolaiaad ia ordioafy iadigo rarlaa »rry aiaah. Ia 
tka hatter i/aalaira it aaaaala aa ao araraga la aboal 10 par caat. M ihr -aai^ | 
ahnat ia Ika lafrrior aaaliitea. aaptM-Ully of Madraa iadign. 11 oftaa riara to kMacaai 
an aad to far ctat TW or gaa fa portloa of tka isdigo, ar that abkk la diiaipatad 

akaalai^tekaated,alaooiiaalalaofarTrrtldifcTraiaohateii^ , „ . 

My tfratiag iadlfro with amrlaaa aolranla. Ikraaihit abtaiaad, braidaa ia£go-Maa, ika 
trai r t ^ftng mTTrr — -*•— ^~***‘ *** r**'**" 

nJtfi nd, which aaaai to ba roo l a in a t l la rarloaa ompanioBa in all hinda of indigo. 
Indigoglatea It ahtaiaad by iraaliaa indifo with ddala tnlpharie. amriglk, or arrlit 
Mid, aad thaa with boiUac water, ft ■ kA aa rrapacalhra of ila tnlBtiMaM ayaOov 
IrootMrrtu rairoal, whicb it tolabla to tfirilt of wioa. and taaiiy adnlita in wai«. 
am* dlCl^ly la ^ iMfuida lit laala la lika Ikatof rxtnci of aN«l. IlytaMaby 
dry dniillatira ainrh aannoola and n 6ctid oil, and hrham in auiat iraparta like re**- 

teblaglnlm. Oa teaaliti* ika indigo, nftar bring freadftwn lha iwliru-gloteB, with hot 

atroog mnatic lye, llui indign-biown loartkar whh a lUlJa ladigo>Uaa dinalrm 
Cmning n dark nrown, afanoa black aahttina, iy«itn which the indigo•browa allar w- 
imioa fiotn tlte ponioa taaoiohlo in alhaii la pracifitated by nwaat of aaid. After 
haina pariCed, iadigo-baowa hat lha tppaaraaea of a dark browa iranaparatil naia, 
which M ahwf*** laatekM aad lyailr aratr^ My dry d taiinal iaa il aHurda araaioaia and 
aatpyrmnatic oH. Ii ia daaoaifaaad by altric acid oad thlorioa. It cotohioe. Ii^ 
wiifa acida aod baaaa. Ite eoaip^la withalkalira or* dark ktowa. and aaatly aolaMe 
ia water. Tba eo aipoa a d with Mryla ia nol raaily tolahia ia water, aad dial with 
ItOM ia iaiiihiH- Hr hoUiag tkt alulin* cntapoaiida wbk lima ta raratedbr indigo* 
kaowa mayka ariarat aj aod rtada rad maululiu, Tba graeu aohattnea obcainml by 
Cbraraoi ftom lodiga tcriM to hat* baan a eonpooiid of iodigo browa with amnooia 
raotaiaiag a liuW iadigo-bloa, aitkrt la a tiatr at fotobinaliaa ar wtcb a nirall y iolat» 

miaaM. ladigo-browaarraM to bcara great lotanibbuiCBln man^of Itapmpcniat to 

Ikr bnnm rMiaaoa anbataarea obtained by Scfaanrk ia the decompotiiine odWicaa with 
acida. Fran ila conataal acearrenea in alt kioda of ladigo, H may be iafamd that it it 
mgaBMrraoridoalaJiaiparily, bBlttaail*lntaaMnnkiiowarrltok«tl>ladigD*blot. Aa 
iiiog, bowaaer, M Ha origin and oumpaaitiHO are nnkaown. thia mnal muia a loera 
•opMitioo. After ike rrmariil of the faidigt>.giuten aad uidlgo-l>nnra, Ika iai^to ia 
aaaaaated with boiling alcohol of apeciCc grarily IMW, A dark rad aolwthto la abtaiaad, 
which la flltrnd aad ditliUed, when the iadigo-rad canlaiaed in it it drpmited aa a 
bUrhiak lwowa powder, which ia wile inaoliitila both ia wain aod n alkailnr Uga b te. 
liuligo*fwd, tpfordlar to Bcrarlhm, ia unorphoaa. bol by diatillafiot la ratno yieUt a 
w hita rryaiwiaa anbllmate, an wall m nnehaaged indlga^vd. Cooeeoltalad aal|diaria 
aeU diM>la*ail.fbrmiBga dark yellow tolalloB, which dapaaha ambiog on being mixed 
with WBirr i the dilatid folatiati if rendered colmrlaM In wool, which at lha aano tin* 
aeoaiTM a dirty yaflowiah*lirown or red enbiar. The dtaeriptloo giten by Brrarltoa 
iravra H daobtM whether the indigtered obfidard by klm ftmn indigo wat n parr 
anmiaad tahdaaoc. Fncn U» Warm at tka Indigolirrm. aa well aa frotn tlma of lha 
/Mite tiocawM, a mbtlBiic# may, aoeordmg to Miiaek, he catraeted wki^ kaa re- 
ccieed from klinika muar of ladiraAtar. bM wkkb teraa to be tnarely lad^ied ui a 
atate of parity. Tbit takataBte bat, aecrwiUag to Mnmck. ibo fcUawing proprcbM i 
M ciyataUtara ia "»«» lilky oatdtaa of a hfowtutk-parple coloar, whiek wha rabbad 


na)iQO. 
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«)ikahn 4 Mr«lM«aiH(kilM««ai.K^taNfK WWa otaAUlr Watai H Mv W 
•ntiraUTiilat>b»<i.TMaiaf a ytOowiiii-rwl r aaaa f .w hrt m « i iw n iaiW tma a<Mg 
a>a» fcjfaanrf aaiilM. haria* a rfighi Mtallla hM*. Ii ia naManaM 

Mlalnria aiM. Ibrataf a laiabaa af a WaaHiAJ |>a(^ nl iiar. •Wdl aUa 4ilataA 
vaM yMb aa lajaiil aa4 ilwa iaitarti a <a* aatnar a* aaitaa. wai4.aa4 

■Uk. It la tatohiU* ia aairr, Im rfiaailvnia koiilat atcakal aith a ifIraM parffa 
aalnar. It it laMtaUa la alkaliaa, kaldiaial^ akaa (a|naa4 la Ilka caaiUaal aattaa 
«4 atkaliaa aad ndaalati ifiaaa. Jaat at ia4if»blaa 4aita. faaadag a tateiaa 6a« 
aimtli il k aftia ftactpiiaiad aa aap ia art *a ika aijrirni oT iht anaatyWa. Thit 
aalatiaa 4;*« nMaa ftnrfk. la mim tf iu {auMiMt ikk kely kMra a Mrikiaf ta- 
■fHaafa la Ia4>fa-ilaa. aaj Ika c aai p ati li n o or Iha m it Uaittiaal. 

it kat ktaa 4oakl«4 akilkar Iktat varioat ta k t t a ar ta or ia|au1liat aiik akirk 
Ia4i(|a>k<aa k fnaiatwl yraJiift aa]! tCktl la ika 4)riaa ptvcata aa aoMaa. U a 
m ta wt r k; HckaarataWfU. M akwk a friaa aat aaanlad kjr ika AmUU ladattnalk 
dr MaJknata. Ik* aalkar arrltct U ikt toaa l atiaa Uul aaitktr wdi y gtalta. la tH ga 
kraaa.aar itaUgo-ndaina rka toaaj ipanek^ tftd akta addtd hi aa ladiga «al 
amarfdaiibrartladltg-kiaa. Krrtnkt W di^ta caa ira u kttni kl i la dyaiag adk 
di%ml kiadt of iadiaow akkk^a aelf ka ta|Maad aa Ika tapfaalliaa Ikai tMi^ 
tklag ktaUca ladl<i>-Uat takta |art la ika gtectM. la tilt etdlaar; Mat rtt, w*i* 
allk roptantaadluat^ aaf alart akkk lalgkt ka a m i l attd ia drtlaa, k; Ika ladig»' 
brtiaa kataaal^ ky tka llata, akkb Ibnnt aMi it aa iat ai a k latoa n ia a od. tadi|» 
lad, koaraar, dktolait, at awatiaaoi akora, la roataal vitk alkaikt aad ndaalag 
agaalt. aad ika talstiaa la^wru a par|Ja calear to ctotoa- la tka otdiaaty iadiga 
Tat iii ptaiaaca aujr ka dalaclad kT graeiaitailDg a pottiaD <4 ika tliiaar. aad ttaailag 
ika ptaaipluta viik boillag akakol, vkkk Ikaa aaaall/ aaqalraa a r>4 aaiear. h k 
poatiUa, tktfa ftj ra, that a aatll pari ef Uia cSaOt ptada w d la djtiag aiik ladiga toajr 
ka dna to iadlfw-tad. 

Tkat ponioo of ckt iadigo akkk raauuaa lAar irtalaKBl aak aaid, aOati, aad 
abohot aoaaku ataanllally m ladi^Maa, Ika traa coioariag laailar af ladiga, adtad, 
knaarra, aiik taad, aank^ paitltka, tad aikar kaiparltka. In otdag la patUy it, tka 
takiliai, akllf Mltl at nth, la ta ba anaad aiik Ihaa, Ika ^nanlitp af aki^ atati t niaaal 
•a laiat Ika aaigkt of Uar aroda iadigo, and akkk hat kaaa fniimriy ihhrd aMi 
atlar. Tka autlan k Ibta pal lale a koUk ninabk of k^ag ali^ IM tiaMa 
ita Tolnaw of aalar, aad Ika katik k flikd ap aitn boUiag aatar tad tkakaa. A 
qiaulilp of dortp poadtrad praloaalpkaia of mo, aaaioiiliBg toJ of ika aaigkl of 
Ika litac it tkao added, tin) botda It doKd allk a Mapper, acti tkakta. aiu IrA 
to tuad hr ttatral bmrt ia a aana plara. Tka aaat g^wUlp kaautaa* gtara. aad 
tka iadigu-blaa ia Iktn aoBTatlad b; tka pracitiitaltd protoxida of kaa iaia tafaead 
iadigo, akkk diianlraa la tka aaoaia of rnaa, lomiog a darp pallna atiatko. Tkk 
aoiatkia akra rkir k poorad off ftom Ika dopiait faHo a Tatarl matalalag a aaltriaM 

'ikatiaM, Tbr 


quaolit; of dUata ntmatk acid to taprrutante tka abota af tin) I 


' r i d i wt d 


indijp akkk k macipitaltd hi grarith-ahllalocki^ tgitatrd aitk aater nalil h baa 
kern ai e blur, tad tka ngcocialrd Migo-kiaa k eoltorltd cat a flllar aad aaabod aiik 
aalrr, ia «nirr to rratora tbt rhbinda of caklam tod earaaa of ttarialk arid. Tka 
fviknring oaelkod of okcaiaiag pan iadiao-Iilaa kat kna neoanaadad kg Fritatcka« 
4 HI. of crada iadigo tad thr atiae atagiil of grtpa lagir an pat iato a bank captkk 
of bolibiig Ii Ifaa of aitari a tolatUin of • oa. of caacaainud raatlia aada Ija la 
aicokoi k dMB addrd, afkr abich tka kollk k iUkd ahh kol ipiritt of alaa of T4 p«r 
caaL.aadtba akokkkftlaitMlffiirtuiatliai^ Tka ilqitidkapMara at Aral ahto tad, 
than Ttfloa, aad oa baiag Altrtrd and kfl rxptaad u Ike ak, drootlta ika iadigo-ktaa 
la tmali OTgttatliaa acaltM akkk an to bt OUrrad off and aaiknl at flrk aith alra k al, 
and ikao ahk aalrr. 

Pan indhpidiliir kaa tka faltoaiu propmkai—In rotnar k dork kiaa toaUalng to 
poralr. When robkod aiik a kanl kodg il aataaica a bright cwpatrg laalTa. It kn 
aritker tatto anr Marti, p n ti r aaat ocilkiFr aeni aar kttic propart L a. aad kalaagi. m 
rrgank ha rbmical lilaitirt, to the claot of htdlffanat talMtonpra. |ti tpacUa graritg 
it I'&Q. |f1iro boaird in Ika oprn air h Malta, bcfla, and karat a|ib a ntn ikr tama, 
laariiig a earkoMcroat rtaidar. Hot wbra h k bealed ia a arMri partidSg ebard, or 
ia aaran, k btgint to arolTr at a bmparatan of aboat SStP K. a riotH roloarcd 
rapoar, whkb eaodaiun on tka coUir partt of Ika apparataa la thr hnn af Mag 
cfTatallhM atadkt, ahkh an Mae kg traaaamtad tlgki. hm rahikit kg rritrlad Itghl 
a braatIfU eapparg iatln. Tkm ntnllrt an oacbangnl iadlgo-hlaa. A grral 
portioa of tka ladi^Moa It hawaTardreumpoaad daring tka bratiag pnonaa. Indigo- 
blaa ia intofakla ia aalrr, aihallet, aad dilato arida. Boiling alaohM aad boUiag ad 
of tarprntiiw dkaalrr a laiaalr qaaatltg af it, aad drpotil it agata oa coating. I'aid 
oik aiw dkaotaa a liilia of b at a brat cxetaiUag that af boitiug aalrr, gkldiSlg blaa 
aolutki^ Ika roloBr of akkh, a boa tka beat k fWnher inrn aaait ckaagaa, according 
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B/ (W MUM 4ilat* akrie ud 
uritrt faMa wfia ^ • (nlaUc la 
CkhihM alw amatpoH* mdl^Uaf. 


«*> Mr. Omi. iM la- 

l i lirM ri c arid* t» J»«MH<aMk aa4 —-■--— u 

water aak crywallalnf la iW aaaiUra. Oihinaa alaa i lniM |nin >*‘* ^^1 -.. 
clwiupaa k late rMw^ whar . a wWiaaM kariaa rrapcnm mj aaiUar la llnar 

llulh WiM lak dihaiMtiaa a«ar4 wlU diftftrM r»a(<au a frral aaiaferr 
oT wodacte of dccraaaiaaklL aaaa af wWli har*. boarrcr. a< r«t foaail aa; appbv 
tioD fai lU tr«. laH aoatlaaJCaalkai ad boill^ akrar add laJif w-Maa k 

CMrrrtad. dial iaa. <ad—*r arid, a wUte crjitelUar add, aad tbra late ak wywrw 
arJ. wUrli ii yaOaw aa/c^itallMd. Tlte htter ia Maayaaa Haploy^ <br 
bia a »#Uo* aolaar la tlU aud waal. bai k a r»««Ur ** "JP**^ 

BiateTiak ikM iadtea-Waa. Tba aauoa ad aoaecamted aalpkark acid M iadjp^ 
Mm a »»*7 lauarkaMa. Wla* Ike acid la pooird oa ^ pw* aalaCaaea aad gt^y 
k^cd It aeaakta la ika laalaara a grata aokwr. wfcak rkaam after aaaa UM 
to Mm KoiMad MrkiadiarroHad. Wkea bawertr trad, ladiga la Mi|Joy^ 

ikera la a ptlSfaibW dUatagagrateal ad Ml|dianiaa arid. iraBiti|« ^ tkt aetk a nf 
tkt talakaric add M ika uapanlita ad ika iadig^ tack aa ikr ndigo-gtacr^ **. 
(la addlag water, a aotackw ad a btaatilkl dtap klaa aaleite la oMyaad . Tat ^teri4 
Uaaid ewataiaa a ptcaliar acid, la wkiofc Ik. aaai tt ad mdtft-m/fkmv, 
a^kiadbdw or iMidka n<akarir add kart ktm aMdWd. .... 

i) a aa-calladMdt acM licaalaiaa mdigo-Uat aad mlpbanc acid. Md 
la tadi a pMaliar alata ad caaikiaatiM. ikM adtktr od Ika two caateiia talt aaa »w 
drucitd kTotdiMrT ra-agnte. war agaia tliuuoated aa tack dnaa ikt c^i»wad. 

>* II cMckla^ wltfcZLa. witkaat cUfcrr ad ik. M* 

lirk^ika aalotlaa WlXfSlMta ooocatralad ta^arlo acid it dUi^ 

lkrr»laq»aanr«hnBrdauiiall^aiatllyofcdark1da7SoeeuV«rt|WMiptol^hJekjiiha 

iMmwww od Mr. Cntm, ar ik. Jadi^w^ ad "mMiatL ‘j 
Caa^ aalpkark acid, aoataiaiaa wi ad Ika 

la alwart Ibnard wkta tke aaaaWy od aalakaria acid ra>|ikiyod ■ aol man ikaa 
Mgbi uLa tkal odika ladigwldM -r •»« «£• 

tiaatd for ooJ» a tkort Ubm ^ haatiog k auk M aactta od ^ |i It ehai^ Iw 

M- w— «dd TkoBgfc^aM*laaBtiotBtratedtal|diBrleaeld.il tol^alda 

1.2rd!!l£t2i.“Sd - ‘k- 

aad waabiag. kowarcr. H kcglac la dacolrc, m toM aa tka (h* aalpUanc a^ haa 
btta raawirad, and tea* Uma ka roaiidttely diaioirad by part water. TTie 

haaahtottoloor.lail Uha thatad ladlgwaaJBharlcaHd. la rotapoanda wUk kaf 

tara a^ rtfoir wkh a parpliah idgrTt. Mac add l..|aid Wtend friM th. 
S^Sarpte Mb^ng wijJ-iEtdad ^ <-r«««ute of polaah or wd^depaak. a du^k 

btari?Xr.whkhSMS!rrfihinw4ig»^ 

arc lawdaMa ia water tontaialag •,‘^0^2 ^'S'2d t^a/b^nm 
Btwipliatad wbaa iko caraaa ad talpkarie aaM ia Baatrabaad by carboaa te od pa^ 
Sr^lTA. nm, hawMrr. aa ika^dteta od Dotatk ac aoda h- Mra r-ajmrt ky 
wadiiag, ifct ladigwaalphate way bt Santrwl U^e waW. yirldlag a d ark-Ma e 
wdMbM Tba ladico-aulebatea od iha auidiaa otey alaa b. plrpaird bj* atetptng 
wool, ptwrfoaaly «r«leajifd. Uilo lb# tolatioaia talpb^e “P 

IbTeJ^irkowMiiig od a dark klaa cotoor, and after hariag ba« w^ waaW witk 
lo^Lor, Ikr axetaa od add a. *dl aa lb. bapuntK. wh^ an 
daait prrtMl la the wdoiiM wbea enrio ladigii hat bwn la irMted with 

carbiJterfpolaah. aoda. or aaoaonK which atpar ate Ike acU from 
prodaca klaa oobai.im coaliidag Ikr aalt. od ike raqw^ra hnn Tka ladl^ 
aalpbalaa at ifca aartka and atelaUio oxidra, wkiok ara Boally Inniuktt ktaa poadm, 
mar baafateiotd ftooi Ifca alkaJiite aaltt by doable dtcoinpatkioa. By m «»»• « 
na^ alkali, iudijprtalphmria add ia imntdiately dtciaapoard, gtriag • >”7* 
id alioo. ftoaa wbich k ia kapoatiMa lo obtain the acid agaiii. By ait^ odrrfi^g 

amla. CBcb aa talphomted hydrogen, nwoant hydmgn, praloaaUa at On aad iroo, 
glo^igWMi|dinfw acid la dtenlpiHaed. bat iha coloor la rraloicd b y 
od tba ^MMafiL ladigotnlpharie acid, in n frac aiate or in etaab^tinn wiU 
-it.ilM fo rai^yrd In the ana (iir Uw parpMa od impart^ a Mite ealaar to ti& 
ll^ rery Iktle a*nhy for ecKloq «bi*. bat k naTttthelcaa employed 

oeeMlnaallr for Waring whlteeoium-yarn aid other Weadiad gi^. 

By liwaimtBI wilk amor boUing eaaade potj^ lye; }ndi|yMac it 

deCMPotad and oonrrtttd law a cohiarlcta ctyrtalliaed add. oatfowoikc aoA ^ 

wMk adotkiotiideaailioalknlita.hia not m Ikr kaal affeetei H bowtrw. k be 

tnhjeotrd to tba combined ictioa od an alkaU or alkdiac torth aad body 
hiVmg attiMg afthiky for oiygni. toeb at nrehixidc pd Iron or ua, talph^, 
phoroM Of pboephofMt add, or orgamic amurrm, w ^p^cag^ fc., k 

Saippaara bydripMi. ywldiag a yellow mlatioii. eootamlpg ia the place od tadigo- 

IL LL 
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■•■(iyik Whm ta ^ •• 

M ^£c£t 

UMipMlkirnai* 

•f um rt r»>i* 

tUM. •hifli arr 

ka vaiar IXT fc» aXiiiar^ fcy 4«iiM» ** 

.W« OM lo i aeliuint \m a^l .*J**TJ|*i 
tW'umbAr COM k«s| f*lM«a !• aahoaaW. ^ loUr^M— It >1.0 «ot« ^ if 

■wUao oiit*. wIC* k it nrwA »»fc «.»*<”» ri4>na> 

laX »•" •i* «*p"* *?*J!!!;r** 

imi. tmi ummamiM. olikk l> aa—My t^rnU 4ana« iW ” yy'^^rT’* 

•l£i^»ca«oflWia4l«o-«>'>*»- If a r** rf Mttno, aanl.«» aJk W 4ip»4 to*» >» 

alkali*. otlMioi anSfo-aWla .«1 0»» aag oaol t» iW >lfH >»»».> 

Um t«4o«r, »W«I» m»j W »•*!<• ;***T**’ ^ .TTl!*!?Jju?^Jk 



iiMoliiU# 


ipb. A w.ti^ <l««a'i*y •! Migo la Umb 

a law* «wll all tb* arpm^e oiattet In. W« ku«4 
iam whicb la WR lb* aaMul of aah ar l*a.||aa« nnM. 


linIniM olilcli la Hktn op <l«ria<f Uw •»-«»^, 

acwB ky raiilatbio 4*m« !«• hito .UiA U 

^■c* iW Tata, of inli|F> ilclanal. nuirfly oo Ih* ^aaatity of u^ica-bla* *«rb H 
nmiauu, il ■ of arat inwiftaacir ta aaocftala lb« caaal atanoal of “ "J' 

•ptM tampU at ST^tcfc. IW'a* aaawnaola*^ JajMtaaliw of ^ 
baa. a oriaWil P«ati«i af iW lotUf o««»*l to W Ua^ hf -aaa tanra at tl«» T, 
aod iWe o.i«M afrfaL Tba loaa la »aV« 
of oatn- roaula«4 la lb. aaaiy 
la b* baataf acar tba ftana «< 

aoay. By oaiitblaf tba taaHoa <- , • .. .. 

U aacaftaiaol In oriar. ka tin ne»l plaoa. to Jatannlna tb* »*o«W "J laJ^Waa. 
atotai ambab bate Uat inhM by aacioaa *liaml»la. aain abWi koaaar.T 
llcU wrj areacalniaaalta. Of ibaie awfboda tin •klowlajt *f* tba yn*ei|ial *nw • 

I. A oelabad muBrttly of Barly poaailrd ladir* *• WbW witb aaUT la a l>oaa**.l« 

laortar. An a^aal a^l of pat* lua# b tba* tUW wfib aanr aad ib* byd fal* b 
Tall niaadailbtba iadi|<k Tb. atixtaraw Iban poand iaiaa alaifirai brtibofklima 
capacity, ami tba monar b waU riaaad with walrc, wbieb b addad to nal 
bottb la aoT boaud 1* a TataC"balb fbc aaaatal boaCK and a quantity of ftaaly ptaadtd 
aalpbala of boo b added i tba bottb b ibm blbd op aUb water, tba alappar b 
arriad. aad alWr tba ooertenu hart ba*a wall ahakaa tba wbob b allawtd to irpuat Pjr 
fc 4 B# kiMir^ viitQ Um Imia beonwt rwlttceil tsd ihs i^iiwiit ui tiMm to wni 

bottoe. A portioB of tba eltar tiqnor b than dtawa iM whb a akobfW. and tte 
anutiiy of linoid barmit baa* aecanlaly aaiaarad, it b niacd wkib a* ” 

■wriaue acid, aad lb* paccipteua, aftar baaliif btwa oiblind, b coikclad am a waiabnl 
dliac aad wa# Taaban whb waiar. Inatly. tb* fihar *Hb tb* iadifn Mat b dnad 
at III* F. atal wriaWed. and lb* wrlaht of tb* Ibar bario* btaa aablrartad 
Ibal af tb* wbob. tin waigbl af tb* bdifo-bla* b atcarui&fd. BappotiaF *•« ikat 
the wbfda ooBObiy of Unald bad baqn iOU iwwaarc*. that 10 anaaBft* had ^ 
draam u(rTiabUB> 10 panu at ladir>-biaa. then tb* aanpb coalaiaad oa ihr wb^ 
4<J ftalaa of Tatter. For M Ktaiiii of ladlpi to b nirnaary I* tab# (Vtaa ll» 
to slba. of WBitr. 

Aecordia# to Mr. Job* Dala of Maacbcatpr. who baa bad prat aapailaaer hi tb* 
ra'oatioa of iadlptfbc paactlcal parpotca, Ihla anibod. tboaph tatbar bnjt and ndto^ 
ttill (ire* BMTt accatal* rcaalia ibaa aoy idbar. Tba ttaaali^ of toaltp-blaaln 
by it b porrally halow tba aetaal itaaatitf coaUiard I* nn taaipla. Artot* 
lag to Baracliiu tbla lot* ariaca fmai tb* lime thnoiag a* iaaohihb ooa^aaad with a 
partinaaflberadnoad tadigD-Uax. Mr. Dale, bawrrrr, b of ojdnia*.lb*t «** »ban 
rrcry praeantioo baa bean takan, a crtliia toas prorarding It™ naa* btoba rto ^ 
■aerttataad raaac. caaooC b* aroided. Wbm for laataarc paira hidlga'blaa it Uaatrt 
witb lima ind copc i cr a a ia lb* atandbr Jail dmribrd, tbr qaaatlty whkb b tf**" 
oblaiaod by p mim t a ttoo from tny pottioa of Iht U<{iu4 b aiaray* bm than wbai 
it ihmild bt calnlation, rrea wbrn *o exeat* of Ibaa baa baa* .inplorad. 

t. Tb* accond method of datenniatoig lb* ladlgo-hlaa b tw i fo aiaad oa fr*b^ 
Aboat 13 nr 10 gr^aa of par* radigo-btoi*. nWciacd by inmpaatw* from Ca Iwg* 
rat. and the aama qaaaiity of the ladigo to be taatnl. wbicn maM be ptrctaaaly gttnual 
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^^vTarMwaffMvirntpbaric •*«••• <" fmtiun bt U. A to br<M 

l2«| «.t«ir«i»«**W^wl40 F. to «b-t M -T!!! 

Wn^r WiL »««««• iJaHj* rf litpoeWoriM 

taJuTrad M STim ■ •ddjd» 

Tlir ttttfttkY df Ip^ign twiw i* Uftcf ii of dpttiit III itrrrn* mm 

(UwiM •kick k nWfBtrd. It far n»»t>K «>>• oI *" 

Uaw dMolotka IdT MMam at lk« tniMloB at fnrt lBdw»,UM »a4 *04 MrMurui 
otAa miaUm at eraia IndipMlMni *>» 

oflWI«l»»Tk|ri*rabjrtI»«fatto»in»|ir«>pcictli*«i KM . I«T.. 100 . »-•I-*- 
Ou* OMM* b« uJi** to iw»f»* 4^* Mhrtlao of 

•iMM thk mMkm unitr»ng% ft rluMt M fOUMliBf. wlueli rrndm HqftM iMppWft^ 
m ■ towdard of wponooo. Ii 1» mrro M r y ako to par r»»‘ 

B—«|M« »ka gto^ii «<d«i« fodWatta* a* eaerto at tkt laip^ of »dlg« 

tooiai la _ far It aSD "!>«■ bo farad ikai tbk ooloor diMppran afar MandtM a 

‘ fafTtoJra rUl. ,-- 1 .., of .b. bla. -d-i- 
ootii lha arnninb tkoBa bcrmwra pmaaont, araa afirr Maadmf far ao^ I«bw. 
ModiicalMiaa of Ibk pnweaa bara btra tamidocMl bp rarbM «ba3ak ^ 

MMMaaaM of potoS, rbtarala of palaab. or Wrbna^ of poladi. to l«» 
btmblnritoV laooi bat aa ibr priodpla or abkh tba proem dopanda k la *aab 
iTSkaStoJ ~aX a»d-oparJSlk^ lb,aam.k-dl b.«i.«m^.ai.r 
tola aar ailool, doaariplkn aftbiat loodibraitoaa. Tba abola .**• ”**7*; 

opoa^aarimu oWirtwaa, aad iba ivaaiia abkb it afforda na^ 
m Ib Iba tot iSato. It m diOcok to toatiial, a atrtol eoaimriaea ^ 

Utaut aitodtoaf itofr laaoktot fhan to ^ to'^to 

diffcrtoO earn, too, to parr imo tin*. 


__P«rr Kmn uil|^ wm*a. ^ --" ~—w 

oalabata baa brca added to to dtruaiti^ui arnt. jhaa ol^ to a '•*”1'^'” * 
brawakb-naea. ab™ a acdatioo of craia tojifo to amfiajti, ui caoari^rara rf to 
toiiianika a^tord to to Uurr. toaadlr, H k aloMOt ianpoaa.Uk to aroid to 
domtoa of a oerlato ()aatttilr of aulphoroaa ocU dariag to aettoa of co aeaaiMyd 
oaiubark add oa rrade uidifn. Tbia aulpbumna odd darto to 
Irfrnrir- oaidioad befara to bhia aolpboia k ikilrared, P”**"**®^^ 

ladico>biaa k appofootlr faked. la rmpiopiap tbia jatoi^k k c^moa » ^ 

iSTtiT M ;s?^if todir-«- • rs* !:;;± 

_ wMoaa eoauto abor* M par eaau aad arffa«a qaalito betaaao 40 aao to 

Jrr coal. Tbk ambad toor ahoa a paremloipi of 70 iadigo-blai!. whara to maibod 
OaaoribMl iadieatra betwwa AO aad Ml . . . • 

a. The iblrd OMlluid ef latoatiar to iadiRoUae k paTfarrod to to fcllowi^ 
Bonarr. Equal aeiabu of to aam^ to be leatad aia tre^ w«k wpul q^tiia* 
^ (laieeatrBtad aaJpbarlc aoid to ibr BiisaM abora dcacnbrd, a^ to aobto *^ ^ 
too dUaCad with wakr and totradaerd iiilo jradnakd cybadm, V*;°* 

•ddad to mb aoUl top all rabibil eaacd;r to mna ahada of ciJoiO'. Tbo 
to aamok k to laUfo-blOB, to ftrakr aJl be to qaanlitr of aater wreearr to 
tbk porpoa. to ombarof aiaaeamafaato reonhad to raob cm ii>dicatlB( to 
rZkii« moaot TV grral oltfectioii to tbk aarttod eootoa to to arcmaum, 
tol to difamot ktoda itodtoo do not ghr to aamo bine »heo thnr too- 

lioM to aaluhurio aoid aradltotrd with wakr. aonw rahihanm a P««» •*“ 

otolaa wrwitoafre«ieh,iwparolkh^ It tbnafare baoo«ea d.facolt to to- 

»• to -dcr. «rf « Hc« 

aamkJS^ir -be« fa. 

4trr moat aiiidr to brin* It Into tbk condition « to aioet eokplole oM ecoom^ 
UMoarr Tbk k etfarkd either by exieiatof k to to eooenmmi action of alkaUM 
and to bodlea wbkb bara an afaniiy to oayjreo inwricr to ut own. anch aa wrtto 
lartak aad BUtallk oaidaa. or bjr miung h wnh toiMttog 
dkaolrtof k to a atniog acid, aacb aa to aolpbiine. Tba dr« ncibod k that wbieh 

**O^S^^mIam*toeito.—Bcfow brlns nwd to ladijpi maet ba bniken tote 
mnli pwma, the aiaa of nota, moktanad with bat water, and ibcn bft far a day j after 
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vktek It ii n im tU to » wft ta * mU. 

##IL omI 

a, i. a iraa oiMtni. X *•< >> lariMO Iflif, l> toek 

«M eyfl*lrir»l of nmntt* m IW haNoa. Ba4 fntiof _ 

'hha.a ifoo 

tn bmI ft«. raorWing • »tW»»«OT aaloo tW •»«»»* By 
fnam «, okJcti il Mia fca !• tta dmm bf*n fotat* »i 


Tfca Mlfo am • i»pc»aBla4 la A*. 


U t«l 
iaova 
fJaaara 
■Maarliaa, a 
a *ttmt.aa4 






lo tapan iti **101 ao««aw«l a tii ina ttHUn/,/,/. imhn ia J i aa m t r , tfcfaa 
Mao m *aeh iMa uf iK* fraaa. «liJ«li Irilarala tlw lalin auH *Kb oarr laia a 

8m pattr. Thia aiil i< apaUaaf (riadiag I c«l.cif taago a oltiaa. WlMoa'aa 

(ba paHa b aalfaraly gltiaa. Il ii dmaa UT bptha liiirnak §, abialk ka8 Waa 
prariiMHlT in«»l ap bf a MTaaad plag. ia orAar to por*fa« aap 1^ Ika batlfa ftaa 
bArna la lha onlUa of Um cock, aoA tbaralir Maapiag ika ac«<oa af iW nUna 

HilU af oiliar Ibnaa an alto bmA aafa» la aa ll y. (>aa of Om roaalMi af a laa*- 
nbariral Ireo «naal upee at «ba Inp. la arbieh a HOM af cerrri p aoA i a g aUpa t« »a»4. 
mnm to ban a «»««U apaea brtveaa it aa4 Um aiA«a aaA taaiMR of iW avaarl. la wlikli 
Iba ioAlffa andarfnaa Ike atcrMorp trituraUm willi «alar, Uw aiutioD bnaf praAaraU 
tn Bwaaa of aaattlcal thaft 8at4 IoiIm otatraof tba atooe. 

Tba oUnT hutrvAirata aa owaof y tat arttiac tha aal aaa aapprrai ar pf atn aa l a h ata 
of iroB, aavla afiikMi i|aicUinM, aad waur. Vanuoa noparCtM af ibaaa iagraUiaata 
an miploanC aa far iaataoer, I pan by vaiftU af ia&ga (Arp), S paru of a n ppi ra a. 
anA « of iW t or I af iadiga^ of ronma, aaA B of liaa t or a af ladir*. U af 
oapptraa. asA fOaf Uawior I of laAliPv f of cnppma, tad I ofliaaa. TW ■UplMaa 
af Iroaaboald baaafraraa paaoilAa fnaa tbr fad oaMa af Inn. aa vaO aa bioai aBlphala 
of ropprr, wIiliA waalA R-osUiaa iKa rrdurad ladiao-hlaa. Tlur tal barlag Wa 
6IM aitb aabr to oaar Um top, Um aialcrlala art mlrodaead, aad lha arbola after 
bring nirrad aavrral liaaa b heft to aUaii Inr aboal larrtra knara Tha cboiabal 
BctkM ohbh lahn phea b r^ aimpb. Thr pnAamidaof trni nbbb bart at bhtny 
lip the Daia rrdoraa the jadiga^aa. and Iba iadigo-vhha b Ibaa Ab a n lrrd bp ihia 
raama of Itaar, fonniBg a aolntioa, vhbh. aa briag aaaniord ia a gtaaa. appran par* 
bcilp traaopanol and af a para palloar culoar. aad b«a u «Ma raaaiad alwfaaar it 
c o oMi into rootact with tha w. witb a aapprr-oohiarad aallicb of rrgaaaralad ladigw 
blor. TIm MdiaMBt at lha bonoM af Iba rat iinaabti af aaJohatr af Ubm. patwalAr of 
baa, aad Iba bwiabb iaiptmiba of Iba InAigfb aoah at iaAigD-browa la coabtaatioa 
with UaM. at w«U an aaaA, ebp, fte. If aa iraait of Ibaa b p taaa a i. a UlUa radocad 
h>A)go-Man win tbo ha fuoad n lha aadiaMWI in ea»biaatiaa with Uaa. 

Tba c c i pparaa rat b naplopad in Apaiag eoMaa, fuMw, aad ailh. Far aattoo gaiida 
BO oUirr kind of rat b oatd at tha praopot dap. Tha dpaing p ro aaai haalf b rarp 
aiinpie. Tbr rat bariag braa aliowad to aatda, tha gooda ara plangrd tatto tba abar 
llqiKir. aad aftar baiag groUp wrrad abnwt ia il br aonr Ubm ara lahra oat, allowtd 
to draia, and aapoard to tba arthra of tha atmn aa ba n. Whilat ia Iba lipaid Iba Ibbrb 
attrarta a portioo of tba irdncad iodigo-htna On aoar raaaoviag It fraa Iba UgaM b 
apprara gir aa . bat aoaa bocoinot blaa oa aapotm ta tbo air ia e uBa anamoa <d tba 
oaidMiaB of lha radarad ndIgo-bliML On agaia ptaagiag It lata lha rat. tba da* 
naidbiag artioa of tba hilar dM aatMgaia fcmoTa lha iB^go*hlao wkbb haa baaa 
drpoaitad wKbia tad Breetod Iba rfwcubb or aaiaial Urr. bat oa tba eoatrarp, a 
fb^ parfba of rad a aad iadifo-blBa it attnetad, which oa rratwral (haa tba th|aid b 
Bgaio oxalbad Ilka tha tm, iut tba cohntr that bacnOMa a abada darkar. ^ npaat- 
iag Ibla proeaM avrcnl Umm, tba rogabila depth of eoloar b attiiaad, T^b atIrwC 
caaaot la aap caaa ba prodaerd hp ana Una e arai nn in tha rat, bovartr atr nn f il aar 
be. Tha baaotp of lha cafoar b inerraaed bp iaallp paaeiap tha gwodi Ihroaga 
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•Idle Mi»c ICud tka «•»«•»»*» «*• «fcn»«»•*»!- !■ ”•**• •‘**^^ 

Uti Z r,*^ AcM te fi. cayhiaati-aruk 

Haw. U j-tadT^TSd* W k» •*-* u b lai|«d^ •• <*•»« 

"^Wk« eallMi aka* coodi aia to k* iytd a nnUona Mo*, tkey «» aol fkatk*^ 

MuJiMlMi^oo^iMiMfvUMrtolMttaMtlua to ivpvdo tlio ^^ciog KveM la 

4nkia lV«* «»>«• • opfonao. » «P»«T«I- 

JlW fkWie *f* to RUiB iktlT wkito «»l*« a «U«rfOii ** 

kaTiac k«<a k»»rk«t ikot. fmxifm -ktok m 

■ L Tka ooBaff a*lt arta ky oitowaf lha ^aml 
tka trada^ k totoJoU* hatot* it «»• “J; 

_ BM k li tady aka* kapoaito* "“kni tka •»** 

Iv.lT’tir --danbia kaak. Tka pbeca at* oa* Mnartod 

apM -. ftitoaa toi^' ot aoai or of Wia. Ikmkkrt »kk rfiara koo^ 

touaSlaat. Tka« ftaaw* are *».«^ ‘T* • 


aaUr4 mwMb Tkaaa mkto coauai 
tffrvftiata Ikickcatog aatatitl. 
haiiio-ktaa at tka auiket. aa4 tka 
trnar uT tka aagatakJa tbot. atoo* 


lIT'rittSnat U tka raltoo k^ ^ 

•lUwlv dark. If it k BOC tka «k<4* atrirt autat ba oiyfad oaea oaon a amo 

^l^ktok th. OwaT— Wkan tka bon« of aat k imW 

Ir ■ « uTkara -a*, ttatal aaay^ion. tka *Bl b,«a«aa akal tka dyaa calk W. 
"fiiTk to»y. tka aakU of eoy—rofiUwaiat k prtwpkalod to a aowpaet ant*, aaal 

ratoaa^aaam? arta ohk monAcinry. ^T.!lTk^1fck 

.:— aito ikan k IktVa Itow to aaitoaatna, tkao It k called lafl. k ■ w la** 

tMt\ tka oxUUof copp" k ikroao do*i» la >^7 mL*tkkbthrS 

■fUrvarda aguaiad la lb# tigaor. to mdar to datoeh aai* <rf 
float* about la^ tbI. aa* aliackaa itarlf to tka «*»aT«, aod okiah if *****^ * 
• ooU eaaa* t.^ *»!**, toakoicaUy caBad 

ako datackad.^ tka todiflo paoatiat#* to th^ *? ^ 7T?? * 

Wkaa nrt*"*T jam k dyad to tka et ai p M a* *»t, tka lalta* k gaoec^y hatotd by a**^ 

•rfTSLirjIiJli |to»lato^S«i*h ikaT^. Ik# ajjrat hatofl to^ 

MiAlkr Am whicH io ftnwrt4 ui Utf cUm <4 r>o4^ ffwfmmary 

^ i?! ^ iiircd. eierM •IrrwM to bat witor# Ui wotwo pJM »f» 

<Bub rruuig M MWiwrto poowog ortr tbo top of Uw ^ot, 
tk# yant k ikta alowly wroad oacr, oot k alfk^ ^klX liquar, tW otkCT ^ 
owX pioa. It k tkeo toban out. wraaf. «apoaed to iW mt, aod aflato •Hrrpad.tkit 

oaanliaa totofl ivpaatad antil ikt Tfooikto ifcaik k oblamai _ 

Tka oiathudi naptoyad tar paoduciofl tka cotoim called CUaa Ua* aad pcani Hat 
oa ealleo hare beta deacribad aodar Calico Priatinfl- . . ., , ^ , • 

Tka artoa lof k uc a pattd ky dtoMloo rf Ike gtiwod lodim to 'aamri kala atto*. 
•kirk dm deoaidke* tka todifl^n*. and ikao dkaolr** U by maaM gf ito atBtooak. 
ai.xi^ aod alora a» likaoka added, tka Ultar betofl of aaa to modarata Ika fannro- 
I, , ....- Thk aat »a* emHoytd morr coauaooly fornarly tkaa at pactaot. tor tka 

Miroaaa of dyoiofl waatlaa aod Itoan goad*. 

Ito fenoef ttow*.i*uod trio iko only mato^ koowa to tka dym of 
Ratopa f<« prodaciafl ihe Wo* rolooc of lodifl* T<* lb“ pwp** *• 
aub^lcd to a pacuUar ptocra* of rmacntalk*. and tka prodact w ^ 

riBOC*. fat Moat par poac t indi** kaa lakca lha plac* at »oad to toe da#-boM#. 
aod tor eottoo flood* it k oow aaad aloot. la lb* dveiofl of oooUea pooda, kuo^ar, 
tka aai of wood kaa baaa rataiacd to lha pyaaeal day. far tka pu^ rathar of **- 
cittofl fenoaoialioB and tboa radacto* the iadipo wkich k cwpb.jod to t^ aaiM 
tbaa, tJuia of tonottiojc any (nlour w tot malarial to ba dyad Iiidatd, IM wad 

□aad kywooHaodwraiatldaoiiaalrycontBliiaao trace of eolooriiifmallrr. Vanoaa 

aahatiluta*. aoch aa thabarb kaa*#. ramip top*, ocld. tod other »««*ia^ ^na. 
kaa* accordtoitly beoa triad, hot otthoiil aoee***. aiaea iba fenorota^ k 
ttndily ■aiair"'nl ky taeaiu of wood tkao by any utker autcrlal. Pakal, arhich 
' t. L 0 
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imm €<Mia • tintt Wat i r ■ttttf. W |i*«fcmd «a ««a< W Mb 7 ^ ^ 

4 kkttaa«a 4 aa«taJici\mM>WM, Waa,aadiMW. UtW to-csM/a^aatriMt* 
•dk tal. ■t*4*r. W««,»a4 «art*a«i «f r*** tl*W »kt Otrmmmm^ W^ 
iMk imti tf aid ^kkliaf. BMbM atari. Tkt Witai lr il aMaa atuc8 uUt 
aUn la iWc Btad tal it M diWrab la tadtftauaL TW a Hi a f iat aMtiert itt 


liCflB.«WM tW Ufinmtt It mM. la caM’ lata a mat W fc namla d m. 
alum bton m b, MTrfXmMr. mm*, runmta mtiM; W lb. -la* 

dtraadtoBa. la taatwmmcr W tba bt t a it liia. Ibt laJI^ Ma t^ 


tad it ibm digital %j Ibt Maw. Una na * t1ag ibt W|abl W Mir dtciag, Cml 
cart it ttnatwy ia ordtr M pmttat iba | ta ctti a# fcntaatttwa fhm fmtimt 
aat ot fm tft mrturn, abkb if atloatd W fmmm* aat H Mad la (~ 


of Iba tod>|ta.ya* ia Ibt Utaar. tf aajr'wadMwr la da aa it abaantd. a it trfttud 
bf Iba adiUtiaa af to*, abitb aaai hit ta allb iba i 


, tolitL aad tabor aratak 

a^ ibal tawaimt* la toa abta pairtibcito awa «. Oa Ibt allwr btoL aa 
aattaa aT to* watl atae b* ataidtd, tlaat ibt acdatad iad i fa M at I* tm- 

dotd iaanlaWa, tad aabl lo aaa ihla t abb lb* awtatt^ 

Tba)i.llo*ta|i mwmil of lb. a-«b«d «r dytia* ■«*« 

aatnataaoll* Yarhahlt«.Oi*j a*«#*l*nita*»mtr*l>4.**f Ibtumjai — 

Tbt d7*.tau naptayt^t* timlar, bartam a dwMoIrr ^ t bat » Mtoaa. tod a 
doto arribtt aad tra lAt id caal Wo* I «f aa iocb ia Ibwbiwta. Tbot art au^ 
iwmdad b* briebaarb. a tpaa* tf > iiwbat 10 aidlb briait batata* lb* bncbaarb 

aad lb. itaa, bw lb* parpaa *f adaiilliad •k*o^ b| awao* af abitb lb* tatt ata 
boaad. Tbt iaianar mttw. af Iba brirkattb it a*li l a aiaaltd. U tattiac a tat 
the taDoatocawtonW**** madi—atat.id aaaa.Mtoaf MDr>. M to«dbtM 
7 lb* Id vaddar, tad to wawlt of Maw. Tbt araad aupptwd la iba Tarbabir* d^ 
it ma* tad ptafand fai liacadnabirt. It w ta iba toa td a Ibitb laaa«iab.nllaa 
paalt. iwiiatto ■ « «*■« aa i t n a ltral mMitl. Tbt lo d i g a^i graaad adb a*la* ia Iba 
aa*alwBao«. Tbe naWiWt taW la p« iiiit rt ab birmtaltito. bal it alto taram lo pat 
a nddiab lia^ w Iba aoloor. Tbt Ubm b Wa p attd bp paaiaf a t la b l ba* Mua a 
Hrtal. tbca dip|iias M ia aaUr Aa aa tnt Uiil . lMi a a a it aot tnio. tod Ibaa fattilil d 
litnMto a tltTo, bt abicb await a b ivdoetd lo a Bm liaaiW. ttl b d bp ibr diart 
o«r«. Tba aat b bnt BIhd aifb aatar, abiab b bmOM lo Itk^ fdU^ aib* abwb 
lb* awwiiab tav pal >■. tod Ibt abab it welt Mitrad aatil Iba aotd b di aa id rad m 
difliwed. aad M b tbaa left la auod aarllalniPud aaar ajcbl. Al • o’ciwb ibr acal 


aMWaiaii to Bqaoa w agaia trirrad ap, aod t qaarw awaa Mat* at* added Al III 
o’cioab. b piaia cl Uaw an asain Ibnma ai, aad at It o‘d*ab Iba btal b l aiti d M Itu^ 
Fahr., abbh taiaparalara wiwl b«.hrpl ap antil I e'ckiek, abmi tooilwr mail af to* 
b iatiadawad. 1^ ral b Boa rtadp Aw drtiaff. Wbaa to praaaai afftnaiatailoa 
M proeavdina ia a rtfabr maoBrr. Iba lii(aail, ib^h iMaddp from ' lai n l a bl a vagrtebu 
laallar ia aatproaioa. b of a jtUoy or olirr-pdloa cotor i M* tarfbea b ca»af*d 
aitb a Wo* Arab cw a en ppat aido at a d irrOlak. aad M rabalta a pccalbr anmoobaat 
odMr r ai to boMnai of to rat tber* b a awn af aar l im d ard aauur, ad a dinp 
pcUoa aoioar. If Ibar* b aa totta af Maw pnaani, Iba Umuw to a dark naan 
oaioar. aad b a u rtrad aitb a grapab Abn. aad wlara afrifakd, Uw babbitt abba ara* 
(hrawd aabiamir oa tba taribaa, aad ara aol emvf bmbao. Cbtib dptd ia a 
biaer of ibw kind kwa Ml cotorpo bnagwBibcd. Tbwaiataaf to ratbMwditd 
bp lb* additiea af bna, aad b af oo ut i f roaariMOer. Wbaa, as to alWr koad, 
tlwra b a drdebaep af Ima. *r la oibtr a*rdi^ aiws to AnoiaiMiN b loo aetin, 
Iba ll<|o«r aa^ainw dial a drab, ibim a ckp-Uba ootear i abm agMWrd, Ibr Sobbtra 
ahldi Ama oo Ma a affc aa bom mailp, aod abas atirrad ap ftaoi to bailout aitb a 
nk« it rfl a r n attrt tU|btip, or ficti aa to dpri* mp. 0 to fciawIMaiiiwi ha aua 
cbacked at ibb atigt, pairdbrlioa loaB trit ia, lb* IHiMbagiju laeibab a fwid odoar, 
aad abra atinad rroln* larga i^aBalilMa af gaa, oliieb haaa a Mb a Wat Ataw as to 
Bppficaliaa of a light Tb* iadigo b aow lolaUp dailropad, sad to roalms of tbs 
aal asp ba ibrown airap. Mo Ibnbrr ad diti oo of soad b i«<|Bir«d aficr tba latro- 
dostioa af to qautitp takca in >nl arllbg to rat to ftaswoMUo* hamg Itapl op 
bp addiag dailr abmt 4 to af braa, topTibaa aitb I ^rl or 3 piau of Uawi la- 
di(D b aho addtd datlp Aw aboai Ibraa or four auialb*. 'Tba nd w Ibra aacd Aw lb* 
Borpett af d}«Mi*ll||bt tbail(B,BatU to iadifo caalalard ia itb <taita ca t ia ai aad. aad 
[u ntowatt an ia*a towwa aaap. , 

W.wl^_ doib halo, dp^ b boM ia inter Aw asr boor, toa paaard iai- 
awdialolp iato cold vaMr. if it ba tallrntd la Uaia haapa baawdbtrlf sArr briag 
boibd, it nodargaaa aoia* ebang*. ahkk raadara il alWroarda fawapaUt af lalusg ap 
Mdoar ia iha vat Wbaa a per^ hloaat b ra qah ad oa to ctolb, it b dpad aitb md- 
baar I* a Ugh! parpb thad* baAaa twiaf dipped. Ia djaba, to cialb w piaeed oo a 
Btiwarb of top* atlarM leaa iim riag. abto b aupuiiiicd bp Awr tra* ebaiat at 
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ia ika mf MM* m _ ^ ^ ■nTirlir* ••d to ifc* ««r 

:rx:SC*et'H--H 

^‘* ***T !5^ fcLwVfcil.«f Mh^iTuO 4i«««rt frM M«« 

^^■s3KErS-z."^-sr^-s^3 

«« ar laakiac »idpk«» rf •■•(r> «» *•<»»<■/ ■• •• “ •“}*?•" JV fjl^ 

tT^sri; 

'r'| T J|]|^'**y(/ ta-Hj- U iwwiaocd. •fcirli i» **l*2f* * * ****** 

hr MM W wirlMte of todif* k *»»y «"* k Mw t«*d iM 

. ,. ^^Z «—«-- lacs in a anal awaaiwr Iniura lijr (In Mm/hm pbmbw rf 
PSlir^Thrfe^Srjf 5tali«. k far 4..taf »-1 m 4 colonn, Mch M 

•TlJaB^uj^S^ *i.. dh- mM ». W 4y«4 «r*in -»-* tW-*- -^i**** »“ 

that artiMM fcHhra mana/netlMv 

«• —y-r*»*-“i* —«^y• 

mmmmmLm ^ ^liLwarr Uikt tW0(liar Ummm* otm tonw, ^wpij pwowj 

^]7!«tLwt*Wr d^Sik tM •« •» «fc* ifiij^ 

iTUtaa iaU «W* BWr faM* »«* t 

oain to Ui ftaak ow a^W W>^ ar.«a •«. tha Im 

be •’•pM l yay “^‘ 2**** *^ ^ abWiua of a WtU baikeb't Maad. i>r>*bita 
!7 B»^ .«4. U l-en lb. 

nai>3H^^^M Ihrmrd. bclnit ** r*?* ^7^ 


cW>r 


lino. 11 m Mlpluu* 


af Iron maal Ukroiw ba 


^Mtoiiriliwultrd, JoJ apitt wUrt wlih ihiadteie. Tba 

”^2! i_k aeboaoftlia air. Bat ink oITjaii* a woaa dufAU wriiiag ohaa 

Im |-nWI.» an, lb« «nrr aort panairala *a |«»ar -.r. 

“'JT* Si3“‘tw2 '“r r y^ 

If U m^lr MarfbotL and la aaally tnmi or tHorri. Thmntan, ohaaaaar tM 
iL^^SiU b?dtaU»M taaipr baa a«»j«ltwl a mwba^ ^ ^ 

,*^, STi.3 IBM bawWa aadoaU oorkad af. Sotaa iak uakata allow a tu ibmUI 
a UNla bi tba va»ka hafcor BMUbj\ and mppnaa that it will thatnbj ba ort aa BaWa to 

«»‘Bwla, amnaaK Vot^ aad arati 

bafk al»^ <w4a««1y aalSutad. M a ooM alera Wa <U«t«, 6l lha ataoalactaM of 

“^O^nh^SSa'i^lbTlieiiia fieM abora. ia Mb aw tiah a»d powariW tkaa 

_!^Ja, ^ r-11-TtbriaglalbrfrataiuUraabair i^walw w 

hajSdad. or aate iwratt raBtmiof tS«bla tak may ba auda frooithat wwMfbt 

“'^^a:: IXTZZ^ooty aboMMa balf of U. n^ma lba. pH. -IB 
tA bfte oct UM maiiiiwi ■moont of bkek 

UM W Ml-S ^ ^ 


w rfiilytMii inm. aktoh. «iU animf* «iU Ma»« *«7 

Mf Slrtij'kr*iirfkii^ fc» «* 

i,l •.•d iM» mmH ••» h*Mfc- ^ lfc« 

ad far « Kniaid and lUehaM4 tlidMit aMk «» Arabk ^ 


tt (alia lo< 

hM fiaad cirft* wdl adfati af I 

Rml faL-T 

viarfsr, Branl 
■foa til* wood - - - 

•uar. A litifa ■>■• «k* aafaBr. A di*n«*l«i ^ , 

^ af far** ■ wm WMifal l«d hOk W h » 

ror»M« rad mk W Ibr ^ ■«? b» “iii* ^ba^’k^ tvmkm»lm -aJi 

la wafa kj^diatilrfa# l*rMlaa }U» » 


«kka badto 


a aniall— af aaatia aaaL Tka klaa akaalil ka ' 
llirnaiag kaa girra tka fclfeaUg aa fka km fnrwala im klaa iak i — 

M>t 4 aarta of r*'akiarida af Iraa la aoMaa alk »» par* af wat.r. iWa 
4 aaru afrraaida of pataaaiaai diaaetaad la a liliki aaiar, aallact Jbajm 
U *Wi atratal addiikiaa of ».mt, aUaad la dfa» a^lta^ 
■oo^miadlla ikiaaaa pan of ciaalia a«*d. aU gt^ ^ a aalmaa rf iW ( 

aaalm, a»4 araa appaarato aaamaa a p^adlrlal ^faat aa Ikr braadp af ika lak. li 
aaa? ka kaat vttkaal aag addiliaa far a uaaa. 

CkM aT/adiio ual.—P imm aan. Ihal laaip kltek pandad kjf potiafc Ipa. 
anaad wkh a aalaiiaa af gtaar Bad driad. flanad aa Uk wkkh »aa prtfanad 
artiaa to tkai af Ckiaa. K MrHa^. la kia laUntbmft iraatlaa railtiid /k fa 
/War* d ntmk, ia;i, that Ik* Cfclaca* do aot aa* gtoa la ika faWamaa lkr*r 
laki kat tka* tkay add ♦*g*takl*Jalca^ ablak raadar N am* knUaaa 
iadrUbI* apaa papar. Wkro ik* btai kaop Mark ii Iralgatad adk Ika |an«al griaHa* 
aradatloaofriaakkfanaa ao daakt aa iak cf a gaud aokiar. kai aaal* ika ahauag 
ftartar*. aad li aol ao pmnaaaat oa paper a* nod Cktaa uik.aad k MtCraahl laid 
aaBilm lalo a CxraiaUia* Jrtly. Oh» any ka fapHtad af tka griallaMm PMfany 
ky kodlngii fara laagliaM.or tokjactkig k la a kick krai ia a PapUi digratar , 
kal aa aaaaiaia k apt le ke gverratad la tkk arty. M. Krrkad* taroaiairad* atarak 
gun muAm by aaipharte laid to bi and ia ptafataaca u» glaa llr givM, kuaratr, 
ibo faUoaiag difvolioaa for pmdriag ikla faik ailh giad. laio a aoialMia af ffim ka 
poon a onaetama o d aatalina af gali-aali. akkfc nen aa in aa saalaalio walBaai I n ak l ag 
pradpHal* Ha vaaka* iku aiatirr allb km aaiar. aad dimalael b la a igar* lata- 
tii« af elarifaid gUr. 11> dkrrf tttrm, aod •oaorotmaa it la ikr propar dagra* far 
kalag latopanird alth lb* porilled lamp Uatk. Th* aniiaiiaal 


Had alth lb* ponfied lamp Uatk. Th* annagaal anarlpl* la **» 
I piacipitatefilatiao ahaa In aetdk aannatad. a* ladoM kotiiaglko 
bmavatar or amgaraia Tka ftnl bmUb af maUac Ika Iak 1* to k* 


1 pri nrl pla la 

labl** dart am | 

Bot-galla aiik bmavatar or m ag ar aia 
prrfamd. Tka lamp Uack la uid lo fc* mad* ia Ckiaa, ba ooUaedag tka naoka af 
Ik* ihI oftaaima. A Util* rmopknr (akoal lao p*f rrat.) ka* ban driaclad ia ik* 
iak of Cbiaa. aad it tappam d to improa* k. la fl ni im jrf gak* n tkc iak par* 
MBBTSt on Mprr. 

/adrfddr ML — A aary good iak. capaMajC mialiag akioriao. atali* acid, aad a^ 
talioa «iika hair prncil or •t>>nrBjU|afayfl[|rA^cm«>g aoaMaf lb* Iak aad* bp 
Ik* prMadiafWwnum^^|ll|^^^^PNa Oiiea isk. It arritr* oatb Maoy 
oikaa ikk& kal tkry ar* all laArriar ta iiar> 

plUriip Batailaa af aural* of atlrar 

ihlrkaaad^HHi^BPIMiiNnapaa Uaaa or roUaa ckdb, piaaiaaaly Imboad 
vith a aniaiaa af aoda. aad drWd, b Ik* erdknep pataaMal iak uT ik* akopa. IWfara 
tka rlmka ar* oaakid lb* vritiag abaaid hr rapmod to Ik* aaa k am, ar to hngbl day> 
lighl, wbiek kladUnnaad kaa iMoaid* ofailtor. b b •aally dnahatfad ky «kluriM 
sod amimmla, . 

A good pmaaomt Uk any h* amdt by miaiag faatnmg oatatiaa nf dkland* af 
pblimun, with a CcU* pmadi. aagar, and gaai to ikiohaa. Tke wntiag amd* thM«* 
with tho^ b* paaiad oarr' wilk a kat aat n oih la g tno to ta K. 

Aambcr Udriikla Iak any k* praparad by addUg Ump klaok aad indigo I* a 4o> 
kttioo of Ikr alnira of wlmal U orrtic aeid. Tbb uk b of a htaatlfW Uiuk colnar, 
at tkc aaam barn chdap, aad aaaaol b* raamard by aaiar, cklenaa, or ditala and*. 
M. Kcrbargar giaa* lb* faUooiag diraotioaa for lit prapamioa i— Wkoat glatra b 
carafoUy ftoad from'Ik* afarck. god Ikaa di«aa)**d ha a Ullb «atk i*«ib aald i ik* 
Uqald b BOV auted with ao mack nig wator lka( lb* antat laa kaf aboal dw tiraagtk 
af aio* rimrgar, tkst b, mmlraru** <** arigkl of tarkanal* af aoda. 10 grant 

of Ike beat lainp Mack aad I graSM lif iJugo, an miaed wiik 4 oaaat* of iha aoUtion 
of gtalrn. aad a ililb oil of Aiaat addrd. Tbta Iak an/ ha •aaploytd far maikiBg 
liace, a* it dnaa ned roabl amkaairtl fareb 
ladriibb iak of Dr. Traill b caaectUUy lb* aaau a* tka akoaa. 
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eu 

apfraMf la wk alW. Mi4 h iii Tkl dh* «r« lata iW adM; d»fa4 aa* kaia« tmi la 
tb« Mek offkvUftAMi iMfti. 

TW yihm la p«nM hf matOiMMiML 

TW ftitovt&f $ K€ m9^ m n ftt muu tka fwtlas! 

^SSim iSSSlmL. ^B^kia* Wjbbb* 

X>1 ♦ >laO* * Sll50>« R*SU« «- MaM)* * I * IHO 

TW Rniidi toliaa ia aialaalTdy aMaa<hiifan4 at ftaai iW WIf af iW 

atal aaaat of tadMtf, aad IW wMUfa lilMdi af Saottaa^ 

tafia* to a nyoMlteUa afif. It* yriaary Ipfai Wtag a rt aaa Wr t u l win at It U 
Wfw**** aoaalH aort aiik ia ■ioatioai. aid. (haU* oraU*. kanag a g fi ja k k la *k 
ookwf, a aodaOke hain, aaf aa aartf kot laota. Btaa si sHtaary ta ap ar atai a*. aaf 
iman ttpttkUjr vWa SMia. It it araalbly ToistU*. nalitltm aa afuar kW ikal at 
f kkiiiin hoIt Msrk vaalirr^ 

At m* /. k IWctc sad M 947° F. koOs, aa4 Uc aa *»ti » 4 late a ategaUterM siaM 
ospnar. Ilaisy aomtksWWdiaUM. ia iko pnaasn af itetai, at a IttafatBtsr* 
of m is sea ia ika pnK«a^ auaaitWtara, 

IfHisa, ia iko aalid Maas Ws a tpttia gtmrkj at 44tT, tko ifwHIr nsiMf of Iko 
Tspoar Wtag, smanliag te Osans. fria Udia* it aalf aary tUnkilp *>(014* ki 
waiff. a t^tairisf 7000 |Mm at »alcr te 4ia>lr» ki rraa lk»a it taqiam a paUav 
virfoCT IniW Mteij.a sad ia sMd ia Ikal Mate m s tate far Mstvb, aitk wkiak h teraw 
a Wsmifal klas eaai^aBit. «ki*k it, kvaoarr, dcatruyod k)* heal. 

AlaaM aad <«k*r diMoIra tt aara mdilf t Vat tk* isost povrHkI saivaau af 
Is dl as art IW wdaiioa* at tka WU*^ ludta* alaiai iW Aia, aad awat o rp al o 
oaVoauMro, of a Wowa eoiuar i b MtaiVa iW airlalt npidW i Iraa ar aiae adag 
raaddp dianitrod Iqr it if |4and la vatar vltk it, aa Infi da of IW awtal Wlag 
foruHd. 

All Ik* «HBpoa»l« <if iadio* «iib tW ■atali aad vitk hpdtricta at* d aaaa aa ta id 
Vjr akiaria*, aad mrrm kjr bnaaiar, i ndhte Vataa aat fte*. Adaaatag* la takaa af tkla 
fittt ia dateirtiac tka prcMsaa af iadow. tf iW Isdia* oaiatB la aaaiViaallaa akk a 
Bvtsl. or aa ktdriadie add, its aolatios will Bot farm tka eharacirriatie iateata Via* 
rmnmad aitk tiarch. Vat ea ik* additina of a linlr aldorlaa, ar aniatioa af Mrarktay 
powfaY. the ia di a* I* art ft«* and brmt tka Vlas campuasd wilk tW aunik. It ko*< 
mfav iW iodiaa taiala as kafic acid, it wilt aat sat apM tiareV aatil tadatad hj mtmt 
r*dBciiicap(al.as wlphatiiasaeid. la aaiag Iks ekteriaa cow anat ks taWa aat te 
at* kw Black, as it auald sail* wiih IW India* aad prarrat it aclkta oa tka tiaiok. 

Iadio* is ut*d te a aeasidcrakU ortaat ia aMdiela* t «k*n takaa la laifa d*«*a h la 
aa irrhiat paiaaa. bat ia snail donr* it la a aimt *alaahU mrdida*. partimMir ia 
piaiidBlar awalUng*. and ia aartaia farau of goltra. Il It alro mark ***4 ia pkiito- 
graplijr. TW cbnaiaBl arabol Air lodiiM b It lit siiaiTalaiit BBteWr IM-Mj aad 
tW eomhlaiag toIobm of m rapoor t. — IL K. 0. 

IRtllll.'VL A nra white aw ta l , found ia conoartlna with plstiaaai tad oammao 
The asiorai oonWastina of iridlam aad uwaiain b eaiird tW * aatire allojr.*' aad aa 
aecoani of ha harlaras b aaed te pnial mrtsIOe pcaa. Sm KatTra Atxor. 

IRISH VKim. Sea Aiom. 

IRliN (Ar, A.| £ura,0*ria.)baawtalafBblBbk-tTa)r aolilBr,aad adatl Abmat 
fiaetm. hut It b etpahla of at^tiir^ a hrUlisst tariaea bp potbklag. In tpadSc 
(Tarilp b TTI. It b tW awiat taaacioot of awtala, sod tW hatdaW af all tkoaa wVlak 
ars mallaakla aad daetiia. It b itagaiarip laa t i p tikb tf tW magaatia rinaa. tab la 
hi para Male acaai letr* b. IFkra rakbad it has a alight aaieU, aad h haparta to iW 
inagaa a praaliar aatriognb tastr, caUwl chalptaiata. la a amba atateoiditre hwb 
iptadilp siidiaea, aad hoenaw* oarmd aitk a browa ioatlag ealtrd nwt. 

Ererp pmaa kaim iW a wiriA dd ean aftkb tralp prwioaa bwtal t b b tafwkl* af 
VaiageaMiBBaoldaiifBapfamiorWiagdtawaoal ialo win* of sap dral n d *tiaagtk 
aaHaaiwaaiorWiograinidad mio pfaln or ikaetiaaf bahig Wat in aaerp dinatba i 
iifb*iagakarp*iKd,kan!aiird,BiidtnA*iwdatpl«iaanw Iwa aa rom a u aiattp itialfteaU 
oar wnmi. oar drtirva, and rraa oar rspriccai h b aqaallp aarticaakb te tW ana, iW 
tewDOra, to agfkaharv, aad war i tW laata ore Amnahas tW iwurd. iW pImigkaWre. 
IW aeptW. die |fniiung book, tka B«*dW IW graver, tW aprteg of a oalrh or af a 
ratrbg^ tW ak iaa l , tW a kai n . iW saafanr, iW caai|WBa, iW esnaoa. sad iW boaiK 
It b a nwdiehia of mack vinor, sod iW oalp mrtal frireiiUp tn iW knmaa fnaw. 

Tka caws nf irea are ta a u ar ed o*»r tW mnt of iW glaW wHh a Warficrat pruAMbm 
paopoatioowl to iW alilhi of IW awtal; iWp an found aodar ararp iatimila. and avrrp 
snaai ia arrrp mhwral nmaalion. aad are di iiaa iia a t rd ia rvirrj aoU, Coatiderrd ia 
a purdpaUaenlopbalDaiataf rira.whbaal ir f e r raea te ikabiai p a tt aa ra A* fvda*- 
tioo, tkcp laap be rrrkaatd te W IS la nninber> naawlp, I, atiiTa boa of Ihre# 
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Til iWmMiljMiwiifI 1 AmaMnf loaiW.v<iiflM.«lMkMat BakwBka> 
la la tm. t. A mmm ««<(Ii1bc I4(M «M*< la IT4A aw Ktia- 

•n^otA. m lA> Taaiiri. A TW ■a «a l M - VaraUwAM DarnfaA* <V«» 
hi Tlihnr*- «hwA a»I^ W Itl tha A A aua* al 71 1'iaaaa y aaali v^bt. al^ 
Ad a* Hntduaa, acar Affw, la Oaalia. aa MlA May, ITU. A A Maaa la tba 

|IaatlaaaiMaaruB.iHa4uil7n.aallwHaiaWaa«aatb«Of«al rah Biw a*4 OiW 

Rayaat. la tb* Ca^ Calaay, arigiaaily awkiaa 300 Ika A FaoA at Ua"V*> ■ 
llaaoary.anolaaiaatflu 134 Iba 7- rnaaOairaiaaala Alabaaaa •- Traa ISaaai. 
A la a aaoaa rmat aaaly^ af tka taaM. lA Fraoi laahycal la Xiath Aaarwa. 
11. Fraai BiUafA aaar Tfrrfa. aUcA a ai gliai a b aaa MM Iht. 

AacanUa« lo Ak^arW lAUtaM-a Aatvrlaaa Jaafaal^ ika M aT a t W aric 
aiaaca la wt aal adaciaally m two aaaaa TTia aaa At lrai yn la Awrloa liaa 
liaraaaB 33* aa* 44* ]«. laL. aa4 la aboat 13® la laaftk lla <UMWa la awa aa 
Iwftw X. £ loAW, MW»ia« iWgaaanlUaaaflltaAtlaaliataBal. flf ait iha 
ce t n mu m al tbit ybi a u w a iia Oatiaf lh» Uat 3« yaaaa, tM atat. bar* labta 
ylM wtabia ibtaa liialta taA maily la lb» ntiyhboatlMal af iha aaa. ^ aaaa «t 
tba wtim eaallaaat. »i»b Iba ratayalaa tbal rtaataoOa lO* ranker in iba aaatk. la 
boniulHl by iha mm» Oavtm iJ lalitaAa. aaA MUma a aiaiilar aaatk-aaal Altaailaa t 
bafit h«aKiraUiaot*laalba"nntkrflha Ataartcaaaoaa. Of tba ak » rr.< fcUa af 
aaraUtaa, MO far caai. acaaml nltbla tbia ttwa. aaA atra alio eaatta t t a lil ia Ibai 
baif of tba aoo* ablab t alaad i a l a n f iba AtlaaMc. 

Tba MM raaaubabU aaaaM at a iataarte Iroa ara. ibai IboaA by I>mi Rabia 4a 
Calit. ia Tocaaaa la Soaib AMtlea la IT3A traigblBf MO rata | Ibai diaeatrif.^ 
la 17*1 oa tba RiHba ila lb>o4r|pf la BraiU. titiauual to aMBMf* 31 aabia (Wat, aa4 
toarigb l7.3mlha.|BB4tbotaatha Ila4 Uitir ia Lfmiaiaaa. waiftkiBC aboat MM Iba, 
aa4 ymraHaf OiaiiBal aeukadtal cmlala. 

c. 1. iVaftt* Sin/-Inaa.—Tbia aa bitaM * baa all tba ebarattara of aaat ataalt it 
ooaan ia a biod of aiaall hatloa tafol. aub alnaltr amabNl aariboa aad a franarori. 
aaajlagly Inr KTabiad. It ia banllr la ba taaabad by the lla, aa4 «tU acaroalf lattra 
aadrf tba bamaitr M. Mnaaiaa Ma4 Ibla aalira ataal m tba tdlata *f Hcalaba. 
arar Xrry, datautaKat of tbr Alliar, la a apoi vbara ibara bad *tut>d a aaaai of 
baraioy co^ A aaaaa of 13 Iba. 3 oa. of nail** alaal vaa diaroamd ia that yUta, 
baalda* a grrat autay aaiall plobolaa. 

A MtfieMi Ih/ritautOt Artmita! ina | dranHdIw*. Tbia aiaotal ll foaad 
niaaai**. granalar, ar culaiBaar, gad diaaaiaigiird. U la bnttla, *itb aa aa***a 
(Vaetarei ealuar,ail*erarbilr, or alaieal ataal gn^.n ilka gray lab nr y«Uo*tib tanuabi 
a|Mciie gratiiy 3—34. Wban hcatod at a cloaad tab* It ylrldt Aral a rad. tbaa 
a brown aaUbaat* of anlpbarrl of aramki, and ibra a ia tall ia aiaaaia. iboa* raHotia* 
loatala lilrer or gold, la otbora part of lb« inn it irplaard b* eobaU. b'brwing It a* 
a doabl* iBlpbkU tad anraidn rf bon, it* Airaiala wonM m F*!F * F*Aa, wbirb 
repair** boo. 33*3 1 aalpbar, 134 1 anank, 43 A A apreiaMa analytad by Plattarr 
gara.iioa. S4'43i tolphor, BOOT i Bnaaie, 4A'4A Miapicbal iattaaaioa ia Iba wb a* 
^ FircibriA m Maxnay. and ia tb* In niaaa of Hobantla, Htlrala, aad fat t'orawad. It 
iaofnoaaeaaaaafBof iron, bnl b la oetaaioaally worfcad fat tbr lilaor b roniaiati 
and a* aa ora of aiaraia. 

a »An* nljiimrH tf inm/ iViaantir irm pyrt«M( «r A/arrm>l*. — Tb* brona* OT 
braaa yaltow *010** mablaa aa to n«o«ia* Uua niawiaL Al lb* Mowpipa b yi<r* 
uS bi lalphar, and 1* toaTirted into a globala attractable by tbr nagart. ll la bnttbr, 
witb a cnacbaidai or OMracn ftartam. lip. gy. 44—3'l. ll ia anfatbU la ailrie acid 
witb daaoaition of aalpbttr, bal ia aaareily adrclrd 1^ bidroabkiria arid. Ii ia a 
hlMilpbid* af boa (TrSO. **'7 i>M, U4 aolpbar. Batobcll Aaiad 474 troa, M-7 
lalphari aad Ueraaiim, 43-03 boa, and M43 aalpbor. ti la tvry babt* In dwaa. 
pnaitinn, briag aometben oaidiard lain aalidial* af boa, aiul anaiitlaM* into bydnird 
pcrotidc, lb* aalphar btrambm ali*g»ib*r tliailBalrd. ll I* oa* cif lb* nM aonawa 
miacrala ia roeka of aU agn aad elatMt b eeatabnally wabiiaa balb gold and tUtrr. 
It it aaed lor tba aiaaa£H3afV af aalpkar, aalpbiric acU, aad alaa^ bal aa nt or* at 
bon b baa an mmmrrt i al valan. 

A llcaoArdnai aoa fjrik* at fynar.— Tbia aiiarral ia dtatlagobnabi* ttam tba 
fimarr mUa bt ila oolw aad form af ctya l a lli aal in a, tad vta hiM till laialy too* 
foeadod k by ndaerakigiau. lit laribe* ia nAa ndialad. 

A Mafottk troa fynin, py rriU ri' a r ^ t/U augaalkM* qf 3l* Cirinaa — Tbia niarnl 
Jrriir* cbiedy in lb* igaatnw aad rrt itaUinr, nr oldar atratiAiid rorbt, hi twiaa «>tb 
rarioH nr**, lit cotoar b brtwwn noea* yrllo* and eapp*r ml, witb a piaebbreb* 
biowa Lamiab, nnaJi grryiab*Marb, aad aMr* or I*** auqpaetind. Wbro b*ai*d la 
aa open labt it yWdt tai^aroai Ibnra, tral on tahluaatiaa t baibrw tba bitiwpipa na 
charooal ia tba -Mdaciag lUaia b fbtt* to a bUrk ntongly oacoalie global* t it k 
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of lfl» eoUkralad frtai ud aaartt t 4n« erjaUla art Uk** 

of ‘h*-rirr^iSS FtiaS? U tS. »™»uU th. Uar^ 

Ali«W« '• SmT^^ar paru of tkB Har*. «‘Ha^ to 

Uu- l«k« tooad aodC 
loMa be«n |WW!T>d. ^ w ik« ■iMiiirt ilwnilitirr I& tW mown* 

T «w *—oba- -.Tk." <«• E^^,!oISrS;po«u to tki. 

»**• CoubSS^*^ttoi o' "***!* ?! 

matry ai« ikoae of l.aa^i»a, ^LT^ii.. Out w«« workad -«-» 

„jm iB alaaut a»»»tw^ iTTclairih^ aw not rkk. j*t ftnm 

taltatirol}' at a rtrj^\f oat*, a^ of arodactMa I* wry tow. akoat 

t!X ■?» srt^cf.rKr- dI - 
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Tba Ikaimila of WliAharn a c a a ra ia iIm rartmiftniM IhaaMaaa atar ika aal- 
rtnf ar taHheaa4||aariki tiatt rackaafna akith Um ibnaatiaa laati. Tba (roMar 

r rt af tka tsaanliaat (hna akldi it k ratratMl an mUemmmm. aa4 to atiaatita 
aAaa tWaMttaf Uaaara la wkicbika »ia1lia«i atatanM ta. Ikal It ■ AAcah ia 
aacb timatiaaa to otaia a drar Uaa af Ika aa tui a of lUt hapiwlaol irpmit I iraa> 
nof twi SmfkJi (7 ttm of Um lutanlita of Iba Wkliohatao Aalnal It Haaiir^ 
ea Dm tpoi. at At Otatar Moor ta4 Watkia|(iBi aariu, Ba4 IM^tM loaa arr ta«l 
iato tha iraa awkiaa Oiatricta. la iW yaar lasa.«Jia,t*lt haMorta taat a«Bt Inr taa 
aa4 rdivay frnai Uta inaarMaw ditlrkt. aa4 ao ItM tbta «0^0 Hna of iMaia- 
tita atn asaottttl tJoriag laM (Ifaat), fer Ika tafipir of HuAmlaliin, lUalb WtW«, 
a^ athar Atirktt ftaoi tWn ra» lotaiiiita roaM^g ila VMlbn b bnagt bat 
a bnr priaa, *a. horn lit, «if to ISO. (M I- 


lent pnaa, *a. itom I It. M to ISa. (U par too. 

pn MIooIm aaalyMt af toM tataMly ttlartol taaipln of lha banattito of tba 
rinatfi^ litontoao an^ Mma. Otob Ba4 apOJar. (JVtMwa toa fMomml 

^ fltoOtja. Fan 1) 
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Tba aat b M if a fn ai liiattl<>art of Par by i blr t aad SoawnrttUn alaa coataia rtiat 
and dapotita af hmtatitr, thoogb of a qaaliljr aal tt|aal to iboaa «f Ijutaabirai lb* 
•am* or* ia abo mat widi ia tba Davwiaa auici af Dtma, Wnt ffiaaifttt. aad 
ComoalL 

9. Bnm» ftrnmmtUmt Bmro oaidt ^ irtat fMnmt nraft ^ tfa*.—Tbia tatciaa 
aflordt aioaya a yciloa povdar, aiiboiit aay ibad* of rad, obM paaM aooictAaa 
iato iba faiatn biwa, ar 'ralral Wat*. Al tba bhnpip* b baofaan brova. Md **ry 
attnciabia by tba augaati bat alter aataiaatbia aad coeilac tba an yMdt a rrd 
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. J Lise lijSlIal. of pmiide ofiro. Old .ito ;th* ft—w ^taiM 
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Mit Cariatkia. la Ik* Enk«ni. aaaf fimtHtt ta Stjria, li faM aa pmimt aa4 li 
«na|^ iaaaaM ^aarn. Tka malkn^aeJ Maawi. aaar MMaftaRtlM twM* 
9t Uafaa. Ba4 WaMB ia Waai^kalia, ikaa tuaitar aaiaaaira aaMMa i akiiM ia Aakak 
sa4 ika Han k braa Ufgt ntaa ia pMaacka ar OavaaMa Ikatal^. UiWr **f 7 
rittaiiaa AapaMli af ikia an ar« kiaaA U Ika r|f«aaaa,aa 4 tka Baa^ arovtarat at 
Hfaia. •• Mar Bilkaai aa4 ai Pack# atar Bofala b Nra Htiaata. Maai at ikaaa 
fcvaittin jrbU SaacnMatai m 4 tkaaa alaaaecar b MaUia *aiaa al Joaakaankal 
b nokaaaia, Fiaikara b Saaoa;. Kbaahal b ika liani. UaarakiDaa b Uaaaaakita. 
AJatoa Moar b CwakariaaA. aaA b naajr at ika Mbn at CtaaaaH, faiHialatlj 
tka ran kruaoaal arinu (iVira/V la IbataaA tka cryalaQba awkaaata at Iran 
eeean b tka Iteaaabaa at Seatk Wia a ia i rt i k l n m 4 Nank Orraa, aaA b Ika carW* 
a tf rr n aa Inaaataaaa at Xnwkaaakariaa^ 

Tka apnifla raaitjr at aa^ aarkaaata at Iraa aatiaa Aaa J4M la •*«:. lu 
arbdtltafaraik likalkalafetrkaaaaaaritaM. aaa^aatarbababL “'ilkaal rhli^ 
b( Ikk fcras In eryataU an aaaartaiMa at aaaiabiac aarbkia yaalitka afaartaaala 
at UaM, dU il laana abolly iatn tlua atbaraL Wkra k aa t ad bailWa Ika U aa>i»a k 
lam bnnr* akkoot ankby, aad k a ea n a attiatlaUa I 7 Ika moat aBa? kaiaf 
alifkii; baatak b ika flaaaa at a aawUc. Ena Ij a aknal atpoaan la Ika air birr 
kt Atraeliaa Orcaa ika aiba, U alM mniari tka mm krawa Ibl, bal vlikaal 
qainag tka BMaaatb qaality 1 afW loag aafaauta la Ika air H kicuani •koDi tan- 
nrlck lain k)r4iaia4 kmatUa 

Tka aarlalMon b ogapoaniao at Ikk bifortam ouairal an ilwaa b tka Ivnavba 
analjwa. 
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‘n^ nn.rirvad aaa aMtatlarro oi^art. b oaanf tka anal btaraallaa aad rababU 
Ibal ia kaoaai k aflorda aataral MtW wllh tka graatcal fteOkT, aad ---irair Ian 1 
Itaalf b(M la tka CaUbn itarhrag ibrye. Il *aa oabg b a anat ainoan la Ika 
pnatiar qaalil 7 of tka bm wkiek it |i^aen ikat Ika raetUraca loaf noiarkad b 
ika eutlarr at Ikr Tyrol, Styria. aad Conaibb wia dao. It vu caUoi by ika aUar 
aaaermlogbli,alMlarc. ' 

CkalaMaaaraiaoa ataaa.->Tkr ronpoal eariwoala at iroa kaa ao nbtkM an- 


7"^ nrirlT. Il eonnnkaada bhmI at tka aby iraaMaaaa. poni. 
colarly ikoaa vhlek oeaor b btlraad tphcrnidal tawan of nrwoa aina aomia iko 
^nraim 7 T»raloor oflkiaonboAcaayallowiakkrooo.r«Uiak7^ora 
•“^^^■"'•''ongrataad.itliaaailyieralehoil.aadfinaayaDoa- 
IM brovn w ffty pnwier» It •dkcrvtt^ Ih# Umnc, Iim aa odovr alMiuv afoiuacvoaa 
krotkad apaai klaekm at Ika Uwpipa vltkaot atrtabf, aad baeoiBaa attnrt- 
aUa by ^ iBat eakaaafioo. Tka inwataaca at tka aoal fbtnatioa adaiU at 

a aunral dirUoa bto two gnat e l w a n . via. tka aryiftiriim. aad tka ‘Vrl* rt at 
eatknaraaaa. Tka eartky or litkoid tarbmtaln oeaar b racioaa b tka appar 
iMMona ikaj^ and ^ aatiri apoarda Ikrongk tka cool tonaam propar loa^a 

•*«»aai»a krda b Ika Jaranlc fonnalimi. 
paitiaabrly b kcotk lorkikm | atar lha appar Ikait of tka Koi, or kaaa id iha 

ooliln priqM-r I and am bfkar. n oodobi and pttkapa M hoda. b Ike Biddb uolilaa. 

n Oafcrd etaya. Thn an aloo found axtaadnly aa enaraaa at aodalea b ika 
aar^ and oa bb b tka fnaa aaad. Wkca tkaaa gray oarboaalaa eoatab 
^b aboad^ tad whan cby • not brgaty paearal. Ikry an anaarlioMa ekaogrd 

b .Vortkampioaakin, for raaaipla. 
and wUIrly b Franca. Tka only graul seal Baida b QroM Brilaia b «Wek tkaaa 
OTM do ab oeoin b aa^ni ahondaaoa 10 fona tka batboT a Urge prodaetii« at 
1 ^'®®* lOflM ov fwoftBot&bnrlftoil umI Dofluunt uvl oC LoocMliifVa *||^ ottokl tii^ 
pMoca id tbe arginacaaoa and biaakhand irqaalaoaa of oor coO-BeMa m daarly 
fbowa ky tka BkI, ikat ikey tapply at laaM aiaftaatki at tka rntln Itoa pcodaard 
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tri ‘--n TW^ maiarfiMT h ^ ta 

m M«« i Wf XHb M *•» €«■»., iK r«it < —l ly rufai Vifk M 40 ^ e*«t 
TVy M* r»«l« bmA »I»m tWy tmtUim Im Ikm t3 m nM Tb« wyi^ pro- 
1 iinhoi mT ira^ (Qiaa, Barf «liiab ibty raitBia It liawu 

»mdyw aftk* at* Ihm AtMtnat htnUitiM. 
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liUjf of ihc Ina (vcJmH frtm tb<argilUevoo* Iraattna* ia mw wiy ||m 4 . 
Iw eoak tm4 for owhiaf tr* iimA TIw or» b alvajt ■m 4 ia a T»hbr< 
rkbb it kMM ia wrigiit abaal tM^hinl i r ear foanlt, iJw I«m MauMbu ef 


Tin oiulltjf I 
pmrUied tk* ec 

•tilr, h; abbb it KMM la nngBt Uoai tnemuni i r ear foanb, iJw bar roauMbia ef 
cartoew aeideailaalar, Tbr ptafoictlea of in* bi SeaUi Wake, 8a^ Mabiiffoiiirr. 
NonbBaibrrite4.aad Onrbaaamu abaeM nrtiirboa thr cfral hrdaof tbu aHarraL 

In Soollaiiil iba on atanrlasclaiivrijr aard b tin r--*mrtiir r awfonr 

bnnuaar <k{ioeita of abkh oecar libra be la tin rtallWU af Nertb Tbaftafoliin I 
tbit rarblT wmmimrt cnalaian If nach aa IS to SO per naL of rarbeaaeaaaa nattar, 
but banaulf frnfbnn maoh ranbjr matter | b often cwitaJaa phaaitburb aoM la ana* 
til;r anaoMalloeoffiaraaioatalo tbritxaitlMfnmlityefeaU abrrtacM. The foarmerr 
ef tbb clam rf itoaiaoer ia Sratkad hj Mr. Maabrt ia IMI. end iba iwarr of -* irt 
italonrla the fornace by meoaaef hot biaat,eoontitafed a arei era ia ihemaaafortan 
of Inm, aad Kara to Scoilaad. tiU than an inn aubiaR dbtrict of Uttk hanrtanar. tbr 
PTa.<miBrBn onr ail otbrn ftn tka prodaclion of toA flaMl boa. brat tailrd to otdi* 
nary faoadry aa r a n an—AforinWK. 

laF»^tkrAywhoaatnafiho»oliBearar»aaTaoolyfoaa4af»a*ebnTaloo 

to «o^ *” —.‘I »>» of thr Arayraa. aad m a 

arry UmitM ratoM the coallcU of tbr I.aba. Bear ftt. Etbaar.—J. flfoedaaA 
ta Ain^ hbbrriy^^ am IVaaryinaia. MarylaK Vir,iata, Ifob, 

nihnk NonhCaro«iia.aadKmtaebyibntflroaithr<UaUtahieaaf»arhiacb b tin 

blaal Atrnaoe, b b aot ia fnoml nar. ^ 

IS. /^^arV-bni ^<>nni HifoWfo —Tbr ooloar ef ihb aiinrral aarba 
fVooi iadifo-blaa to blaebbh inaaa t ibr raitky aarieiy b wbtae in the bediL bat 
ohaagraliiaraarspoaantatba^, bralnm.a eCard take b ybUa ainb aratrr. in- 
tamraraa,aBdbee<nnea •polled abb Rrry aad radt before tbr hlovnipe i^rbarmL It 
T" mrtaina Rnaala. Trmutnrant tiid]|(ott4.Brrd erynab <f 

pbnapkataafboa.tniacttaMaaaiaekiiiiliaiBetaraiidt«o|aebaa|anr oeear abb boa 

nd oapier p yrina la th r fri »*ln« at dc. ARiwa in fetnball. Il man diat 

fouod la thr aarUt^ rrto at Vibnqdt^ m Uebeahrrx, tk* ,.nby rarieiir* are 
T*ry mmmn in CanaaU. ftlyria, Bforib Aaienea, Qrmbad. aad »e» JCraUnd. 
A epcrinira IVm 8 L Agao, CornanaU, jran Jbrweyw—nboanborb arid, afl 81 erot- 
oal^ of tro^ 4|-«j water. l7-«, and aaolber froia Nro Janry yieUrd to tfam* 
anlifcerir—pknrphoriaarid. 18 40i protnaidaafiraa,Ufl t amaidaof boa. I»^ I« 
b aoiartine* naod aa a pigment, bat b of no an* a* a nnltint 
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tx?;5is“irrSrsiTJi;;jt ^.““iiirBSiu.;- 
hlTSi SLliiri. vm «4 F«»^. ta tw . A. 

m oMaM. villi a i ttafffr laalTa i «4««r, if«i of Warw»ib-W»ek-aiw^k 

^ina U-Mi *'.Ml«»i4»«rfo%iwl««.M'^' Ota"!"..*®* »a<t «»1 

a^^Urf^^SS^^S^Totarlta-. W-*!; iO—l- U*. .oJ U ^ 

rarA.tmn«-«rf-rfA.«^ 

**• brair^aMliMdvitk ti^*r or»* la tion»ill t k Im ma o»»»o 

!i.!2iMM2ri. It..^kr<wir^' Mcwrtiajt*" ®«“***"^*^ 

'"Sr «~- 

Kraama, aow AwodaL It k eMf.ii«l, to. 

M , ^iZ^oTZ H B w- aad ScWw. k a waahtoaltoatrfpnwtoo ef toom »ad 

%r7wL^ «-1 »rJ(V.-. - o.e«i *1A tia o»>a. ^to« In. B7«aK at 

SiSIr. 

«U» g. I ^ ._ . otfctaaoo tkat Iroa w« ••U kB«»B ia tha aartt a®^ 

TWw kabPd^ a^to^ea^ trw^ woriito# tb. ftmiao. 

was iptAtd ID sarii^ awftJ pay;;^_ eipoato* tWta M the wiadi tkofimtaasa, 

wWstuiw.Ttiyay***^2?c«Alil» ba wotkwl whtn Uktw 
prrfwaud wrth bok^ *<a* balk * ** jauminw —J ahatitoc lbs aiwttartw. 

was a fcL^~“»i^II*Afrk^“^brfcllowtoit toUTssthig aecoaat of 

Munr. Jk^ al^kb li bi-ari/11Ulitoj5 -Tb. bwa-oa. 

Ml HO® a»Hii«g offWJ® bWMlIe U Jry wxiU waa ftrat |mt 

wa. broboB to*a pwf ot ibo s^ of * ouaality of elwreoal i orsr this was 

lalo Ibo faraas^i^ t^SSrfdS^^aSd so oo whU tho furnac 

• •‘"ST ,0 h« to hoigh. aad 3 

was^oks nlaoB# with witbtw. to aresant lbs cUy IWaa ctwrkiM 

‘"Jts::; k*c:rS^ *“•" paio.. kr.. -a 

aad Collin ^^rnr^owaa lbs boUtaa of ibc fitnuM. wblA was lotwrwhat cwatt^ 
each of whkh w«. pUood thm uthta rfctay. aad 
wore mada ast*a^op *a " a*^ am-fc a reansiar t bs* tto aif could atkcr tbo faniacc bol 

!KliTtirreh«!b»^oimilwr aodahnninKof wbitb Ibr Bra wasnraii^ Tbo 
^’TUC 0^ Ac tobra. aad blow, (or araaa tto» wrthlwBawiaydo 

?s*J3L aSs^TbooSattoo waoPtm vcty slowly at first, and k w aowia boora bofora 

; toaftortokitbcrtrtwuh arret atok^jin^ 
a M ffri - wbn attended pot to at umra awra oharcool (to tb* day 

arfl^bTlra wirS i fereTaSd i. the araood oldht araae cf tb. ta^ -.« 

.JSubc tor aUowod to hoTo frra aaoaao to ibt fliraae*, but ibe heat wsa 

••A JfT pa*J»®~ • jj uammirmrnt of ths ooefotki. all tb* tabes were taka, owl, 
t rtoTbto tto taeul 

^.a-Je i^aftrrwatds, the wbote waa pedbctly ooolt part of tb* fUniw 
i^lfibSuSTiUra^iSltbo mat appeartd to th.fcn.of alar*. 

rfSiuraoal «lherto, to to I. oaa *“ 

STS. fractitre eahibltel a irennlat*! qip-iurecc Ube brohrei tooal. 


IROK. 


S.'Ut 

ThK iW ifMi •m it M—wtt i l iiT* Otnacnbenkif* «m« tiMMUtl; wiivM 
k]t Um Hi»m 4ana« iW fnM af tlKtr laifa ia Rniiia m nnaai. (kaai lit* hMMwa 
Ml of hrMi IMI ha** W«« <! ■—*»f»4 la Ik* ITbmi al lltaa i il to fvakaMt 

that Ifacl) vaa Ik *mm af ikai* fcaai ri ** • rvika af tkclr *f T*»«i aai. ia ih* 
tana at t at d r r *. aa4 vans ka** tikaaia* Waa diaMa*r«4 ia Vafkakv* aal ia orkar 
a«aia* l *a. Dariag Ik* laifa af Williaai ik* C aana i rar. Otaat aai rr a*a tk* atoy ak«»a 
ika trail* aif kiijhn baa aa* oktoflr aurM aa. tk* rataal af Daaa aafft^aif ik* 
oiaa It it aae a rta ia akaatk* ad at aatoiaf aaa flm fitaaatta f | aaaaaa art aa^ 
aoaniin k*T* ht*a Int aaal ia Eacitafkjr Uaint ik* Tkirf. aka atrf Ikaai ia ki* 
lat a ai n a af Sratlaaf la IttT, at tSma;, aaf at tk* atog* af CaUto la ia4< Tkt** 
caaaaaa aara aM k«anr»*r aaal. kat arra r aai t ra cl if aatkrdawyabtalylaaaaf iprra 
ruattracl lhair hamlit a aaaihrr af bta harafitilia aaalaaaaa ^Mhtala aaak ailwr 
mart a r rae g a j raoad aa^Uaftr af aaaf.aaf a«taia*ahaaaf tnadkta ky a r aag baa 
tiaof*ttk*araodk*iayfn*»Boat.tkararwaaia*4aairaaylya*ktah<ka» a4 tka ka m t 
Tbto BMf* waa wi ai^faf ky rmtimf tk* aaaaaa af kaaaa*. 

Dariac tk* ttik aaf ISik aeataiia*, boa aaf datl a*fa lai|w*t*4 lata ikb eaaalry 
IHan (lariaatiy. I*rawit. tab etkrr ptaaaa aaf atai baa fnm Hyala i kat aa ararral 
im|irip*«BBU ia lb* aunafiKtarahad takaa data ta tk* aaaia* af tka aa i i a d ai 
Eaylaad. Uaa **ra aaNl* taaarda Ik* taacla a kia af tka IMk aratary, atakikaiaf tk* 
iaipgrutinanfaayBfUwadirbi at a a a tkr latrdiatkbawa a t r yia baaaiUitaai tHriaf 
Ik* rail* of Eliaakrih. ik* raaauaptlaa of akartnal tk* ima (Wraaraa aa* aa finm 
that H waa daaawd ar n atarr to aaarl lava to |>nklktt Ik* rrrdWia af aa* faraat*^ ^ 
tad la lavTcai tka Mtiaa af ihakrr Ikr (kal i fnrnm iw artaa r d b tk* amaafkdai* ' 
af baa w*ra coaaaqaasUy oraapatlad t* tani Ibab *ll*aiiaa la tka Bndtaa af mmm 
aabaibBta lhrchanca*J,aiid iatk* ivianaaf Jaia** tka FbH and Ckarla* ika rim amay 
mamyrn mm aiait* ta taall baa alih pb-anat. kat vilkaal aacamt tk* rrwiaa^atara 
waa tk* ralir* akaadoaataai of ima Bttkiof ia buuit pari* af tk* moalry, aad a araat 
daeraaa* b Ika attaalkrtar* la otkmt aa maapki* ladard traa Ik* hilar* af all Ik* 
aiparbaaaia aatda In tahatbal* pil eaol far ekarraol, ikot all atlnspta •am akaaduaid 
till ik* tarly nan af tk* n*sl etatary. wka pb-ooai waa Im aa*d<ITId)ky Mr. 
AktakaiB Darky ia kb nimam at f'oirkrooh Dalai aad latk*4ilb mloota af Ik* rMla> 
aopkbai Traaaadiaaa. pabliakad la 1747. b b Mated. Ikal •• Mr. Ford, ftooi Iroa aad 
aoal. kcok lot la Ik* aaa* OaW (Caltfamnk), awkca Iroa brbtl* or longb aa k* t4**tt^ 
tltenkamgcaaaoa Ifcoa OHl *0 aoA.** tokoartomii^ likranftbaa.* Kotahkomad* 
tag. kaatrar, Ik* **1*1111*100*01 af tk* hct that Iraa at* rauM W imrlted. oad boa 
oaaaahotartd aitk pit coal, aad akkoagh grral rfforta a*r* laada. ky laaitraalaa tka 
colama of bhat, h/j tk* ■mhttiioilaa af attoai powar hr Ikal of korar* oad iMMaaa 
tabnar. Ikm tpptan to karc Imob a alrady aad progrtoahre dbaiaa^oa ia Ik* MMtby 
of baa prodamd b ikb maalry ; and rrteora* waa bad In ftrvbpi oiarkatt, partbo. 
iarly la tkoa* nf gwtdrn and KimU. for Ike aa r aaa a ty aad tnirraanig dimaad. Tka*. 
Ike inpont of boa bctarton tk* yaara 1711 aad 1771, verr a* faQuoa i— 
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la 1740 lk*rt am oaly » Uaat hraaw* ia work ia Ka|^ aad Wal**. ik* total 
Bwk* af vkbh aamaated la aat anm tkaa 17.SJ0 loa*, kabHi aa anraga of >M tnoa 
per aaaaai caok farwr*. a qaaatity mry liitl* »se*«UBg that toataiiia** mad* ia 
a tioflt v»*d ta tom* of tk* (Wmaca* ta WaU at Ik* pr***M itay. 

Tk* *aHi«tl motriraat* hr Ikrawiag a tmwvdklaad eooalaBiklaat tatathefamam 

»*i a fcrcfag poaiis workad by a water wliarl or by a Matua aagtaai aad b opprara 
that tk* flm ^liadaro, at laaat of aoy magaltad*, worn erwtad at Ik* eaWWiited 
Oarroa Iroa Work* ia ih* year ITdO by Mr. Juba ftatealaa. ’I'kt** ryUadaro wara 
foarinrt aia iaelwt ta dtaawtar, raaolly dUod wbb'a plaloa. morvd op and dnwa hj 
laaaaa of a water whael | ta Ik* batioai af tka cyltadar waa a largo oaTro, Ilk* ikal 
of 0 kailni^ wklrk mat aa Ik* ^ao waa ItAcd ap. aad iboa admltteo ikaab iata lb* 
rarity of tk* eyitadrr balow. lainadiateiy abar* tk* boliam wm a tab* wbiok wont 
tn Ika hraam aad a* b prortodod from tka eyitadrr, war foraiaked with a ralr* 
npraiag ootward* Tboa whaa Ik* piflno waa drawn op, ik* ralf* ta tk* koUtoa* 
m*» end admttlad ih* ab tkol way into tk* cyliadrr. wkila tk* tatetal rolr* abol, aad 
prrreainl any ab from grlttag mio it Ihruagh lb* pip*. Wkm tk* ptoliM wm 
tkmal dowa. ika ralt* ta tk* bnilom rloord. wkil* tk* air, Iwtag romproaaod ta Ik* 
***lty «f tk* cylladar, waa tiolaatly Ibmd oot Ikrowgh tk* tatetal tab* Crto tk# 
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M MMfind, am ** anktt tt Ik. |mmA. kda» 
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ZmLt M-C A w TcAmm of .if. ^ or 

ikM iikiinrt. tittttU l» lk«r ffaP kmfm/rmttat fatto^W. Tk. 

mmmtmaox tint tenmHy rwU.4 wMf. tow .wU; mw Mntuw. 

Ik. wiw>Jr»<.«d a> Ik. ..«««• ta«wrrtrl.»Onw«#n«J 
(Brnwwrii 1.4 mck wto ik. intnU. gim to tk. tf^ ky l^ ’‘"^mTTlJI^uSr 
it s |nwTf>l him witk pkKwl, tint « i:»*tk. nnutCmw rf 
Wtokom tkntiwd tiM.totNl to •a.tm Umt. b.in« .. “»»*«“ "P ««“ tn 

Ik. qwntilr totowantofnl pwohm to tk. introJoctto. of Ht-wri. ^_ 

A Hxm m ia ik. Unary xi tk. inn nMudactw nay h. wMUtonl to InT. km 
irtiklnbi il i« llW-kO. ky Ik. iatradaetkn of tk. dooW. imw wgia. of 
vtmtt tin rnraUr mf iwwwm rfifrt. of .kirk powttiW narkia. »*** wo. faU 
la awn of tk. tom dSatrid. t tk. larnnHarttoT 

m 4 frnk wialat va. mtbarkal ia X trad, i ia Ik. mnt poriod of rt^ya^ IW 
anaafmar. .f pif torn wm aaaiiy doakta, boiaa ia ik«ymf ir^ (acooninjpa 

mara. not to iW ckatftaaa of Ik. tmtaittr. ito tk. i loon of Conaiooa, oa Ik. wU 

tort ttotko anal tnol.. ohm Mr. Pat had it ia eoaUtopio ii m to add to ih. lomar hy 
i^a pTtomth,) «1.0T» .ow.ft-a III fw-aw—IM Ea«<«*»;;^ 

WmuW IT flmtokl Ih* Ea«liih aiM 

tom rack ort moan, aod tk. Srourh fkraaca* M» tow. U ISOd, tk. aoaikrf « 
nTIrTT UWan ia Oiaal Ur,turn oat IT*, aad Ik. nak. »**^ *° ^ ^ ^ 
■Oiiijn, „ ilur --ia toa ymrt af ISJ.IIT toa. pn amam» rf ifcra. Id om 
^SHJrw. Ik. a»n.,|M«.»aw^ —h rf oklrt ^ ^ to 

a to^iow l2r llom af Coauam. katia* tWa okjnt, aad wwmlnl ia n^"* k, 
oppwlli«k^ a -toi-ril, of toa nmhrr., ik. tarawr. 

’ ItotoUiy of ran lim prodoonl anmolnl to 1*0.000 tm 

fTTa^a'f^^.to^^ Ea«kA prrmn of aaikiag iroa on pobiMod ^ or<l.r 
lUtotordowJoiSmrofa.^), ST 

fuTtoSiimV afWr ho.io* wnrd toTtotl otootln w |ji*la^ ntahluim ito ^ 

. *kS-r:siis.t 

■«, naaacr a. ih. “f to JLTi^aTkrtoTTto h... d»d pmoa- 

Xb# |Mi OOM III _ mf. t» yith WWUia 

•ml la Ftoow fcr la III * tk^r *y,«y ^ .TlT* oS nSTito. a.i«6 hm of 
aad m onn«ht irm •-too. Tho««h Ut- 

t^rpirSTaStSSS^k iL ym Too tow. kriat W.H, oar-Uum of tk. 

okolly aokaowa la tk#ayim ^atol aUkiwi^ ....nn ke*t tkrr coaJd oonmaed, 
armoinr* tknr arjpM i^ iw^allownl to cool fat tk. Wd of ih. 

r«»-My ^-LS'rTm^Ii^S^ SSnSCU pracdm . «kkr bm irm -m 

fttraow. aad oa. aorar nw W .. ^ irtmatio* ika oeariar. U »aa farpnl 

tkTSf Uia. aad far! coamnad 

noim kto mStoo. wk tboiroa that rnaaiind k ih. norw. 

la iImm ftBeMM ori*iiuU ■Nrt»Hic eoawaU* of tb* ot^ 

aamotod to fkU y omkal frf ^or^w ouM^nUy ormrdta* • iW thrl 

Tk. nntora pro ^ rf of k. adapted -hro ^ 

mpkym k aka^ w ,h.W^iISira of tk. wtektorf - Or^^ 

former io gUm I ,1 ritinta %mfT hi » !*• porticoUri m oih«f 

lr.trir.hmdi«^kj.rf^^^ T^JSTTC^ly'-rto 

ftwB tka napt ^ ^ Xft!! S 'tk^u T ^i^ laanrd. For thi. porpwo aa obkmf 
P****"*? ^**-** **”!*!*« fcn aiTaad abnat d fen k dmih. opra at t^ 
cvArt-of nanar.. II *nt k»t- »» ia raSrly Ukd a-ith 

'iiVirS- .Ti. SSTrffro- * to 7 W «k 1. 

log* of wpod s ovtr thU tbo ««o iopi™. 22*-^ • w^if Qiii linf Flrt 

mrmd^viih a coaliin of m^*kii®ooJ* , gf ik, jm anatiooad. 

to thoo muaaaieatrf to the boHoai of *7 oi wr ■»» !«* 
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■Ml tea tJ-« li«ia dM oMlMMlca afna^tk^litka nM ■T**^**^^"**^ 
•rnriMa tteikaannabmi dteoMt V7 ™ *«i«tilMa«marth«Mlf*art lha 
mmmm ia ati# «W»a« aC a»i tka ««, ftw» beiaf »arf fca»4 *4 raiiattaiay. 
own arafta tiBlW rohrartiabt*. la tfc. ifara rfl»awy4haa Uwa Aa raM»«* la 
I iiiiplitil I ^ tWa aaa «Wa aaBainitl; mal ia ifaaihnal la a Maafiaa mA 
aWm U la a«a<M 4 T 7 ^BMd 4)araar4a MAa4 iknaitk aaatawk of tXM. akCb affl 
■at ateil aa; aWoa imm Ikaa a luart-aM to pwa. Il ia taadj to t« Maijd^ 
Tka «to»ii»^ hnaca fa a •«»»* Tto4»*ii«alar piU af a ta iaan. tW iatoraaJ mm 
ml alUalt. tka ^ h liaiH* " ”0 ••^7 fcfT i kal U toay W w n J>w4 

ia aaBinal m l aaaa wart iiit t»a irrrraar iraaaala4 aaaa^ >alDaJ tew to lav i af 
tbna Ika laaar fa acanalt aMiaa tkaa a(»4kM af tka nffrt. aa4 fa yfaltod l«a 
uaraiaft, UMtmjib tka nppt ca4 af vkkk Ika Uato <4 miUJnm ika 

fa afaaUit«4 bio ika Avaaaai ai4 ftaaa ika baar Ika Mofaid Matter. 
Uak ararka «4 Matai, fa dfackarfad fta« litoa In tbaa at tka firaaan af ika 


Tka fltTMaa fa fim Ulfal «Uk tkaacnd akaw, aad vtll kaalal iftar aV.rk ak>r 



fac4MiBafikafbaaaaaDarra4 tebk a atollcfa alaf. Pan of tkr elay ^i ifca 

iowaraaaataia of Ika ftoaaoa fa aaiai ir ai n y rwa<»Tad.to altoa lUa leorl* to doa aal, 
aad al Ika na of atary alack kottf tka Iraa kaalf fa dfarkanad faio a H mm*^ 
whara la Ikraa ftaia laa to t*al*a HaaD jtifi. Ai aoea aa ika iraa kaa ifa*r4 ^ 
iW apartara fa (Isaad afab. aad timi Ika ftt ntoaa fa kayd b wt a iia i il artitUi daHa( 
Ika tm da atoatka af ika yiar. ika oCkar aia Maatka ara aaipbyid >a ia|niria« lk« 
fkraaaaa, aMhiaK akartoal, aad aaliartiaa Ika f«|afalla pnMiaba af «<«d aad aaa. 
Tko aaal fruiaM tor caararlbf ika pif toto bar fava fa frtoibat to» tkU r•rJmm^ a 
toraatr fa auda aaa ei^ niacntUiaii a nauk'a krailk, aiih a i la fiat aalilt, laak ftiwt 
Ira to tnalM iaakra balow iba Uart of tka Uaateplpc. Tkfa aatiiy fa flIM Bilk 
aboraMU aad aanria. aad ua ika dda oapoatia lo Ika Man pipa fa laid a pb af cafa 
ifMi Bali aotorad «Uk koi iWL Tka flail fa ikm M b, aad ika pig af faiakofam 
plarad b Ika rrry foru of ika krai, mia b rgi iui la mrtl. aad at fa tbinllli •, niiia 
doam bu> Ika orrily brlu* t krra, Iteitqi uni ml iha dfarct iotataca of ika bfaaL il 
brta a paa aotid, aad fa Ikon ukaBoot, ai>d rapUcad b ill toraur pcailfaa. Tka caikj 
knan Ikao iUtad atth ckarcoal. U fa Ikaa fuard a araaad Ciinr. and aflrr ibat, a lUrd 
tlmr, Iba abofa of Uuae tknic prottiari kabg aaBatly tffrrlid la bataara ibfra aad 
foor knon. At aaoa m Ika iron haa bamaia aalid fa fa takca oat, aad rarp alifktlj 
kamntrrtd lo Aaa fa ffma tka ■dkarini' iroria i it fa tkaa ratarard to lha (Irnara. lad 
placed la a eoraar.ool of iha aar of ika bbwt, aad a«l] rormd ailh ekarMat, ahrrr II 
mBBliu. tin, Inr tonkar gradtul roatloiL It baratiwt toflrlratly naaBart hi krir tka 
tUt hamiarr. uem fa fa arall baalcn till uic tmriM aia torcad oo^ aad U ia tkm dititod 
law arratal ^(«<a, abick, br a rrpttitbn af bratbf aad hamiaariaf arr diaoa lato 
bms aad b thia atata fa roaop hr lab. Tka paaportioa of pb faaa obttlard Ifaaa a 
firiia qaaolity of oro fa aabjert lo ro a ai d arabla rarialioa, maa iba diSanatoa b 
Ika atotiilic oootrau of ddSneat oimli of on and oibrr rimiaalaarri i bal Iba 
aaiooat of hor boa dial a firoa aaifkl of pif atatal fa rtpratad lo rfatd la ivpalatod 
rarp athctlp, ika workaMa bebg axprctfd to ffamiab toar pam of UM foraMT tor Art 
pom of tka hutar, lo ikat Ika low don a<fa raewd H par oaaL 
la aoaw pacta of Atnatka, oaitieitlarlp b tka Ultra of Vamioal aad Jtra Janap, 
Iha Ommlarn facfa fa axtaaabalp atnplopad tor waafaiac tka rickjaaigiatfa «m «kii h 


m 


tkrro a bna ad. Tka kma af ihfa Ira 
(abick M aaaHp aaltorairrarpahaf«X 
aod iba taaaipiilatlaa ottk fab Abu<- 
rica, fa tkaa dtarriktd bp Orrmaat 
—‘lito abole fa a Ural kcartk of auaa 
ank, ftmni I to ■ Act aqaara, at tka 
roraar of abick fa Iba P:rp|j«i, ftni 
Il to ao lockaa tqaatr, IM Ana IS 
to l•.•fWalO, faarbn daap. loaidafa 
fa liapd *fah caw inio plaiai, ibo 
hanma plala bein( ftoai 9 to 0 kicbca 
tklck. J-’igmrr ON ra j ara a oti a enu* 
laciina ihriia|b tka mapUaa aad ta- 
prre, cinamoaip called laa >nmi J rr> 
pwomU tka fira-plaer, akick, aa rwtiiarkcd aba**t fa of ranoat dbMealart. Tba 
upafo A ia (row 7 lo • bekea aburo tka boUoai, aad aton or laai bwUaad ae< 
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iiirlhi. •• ihroMlaMM. Tlw •*»» •• ^ »bo 4«« af iW mnijM 

fcraTw mMT c»i»«»Uy Vf •oo£#cyU»l*w. ■»*»» Wy «mot vWri*. Tfc« 
•«• ckway «a^*a««d M IW fjJ -V^ 

rn*«llmJ MMUt anu TW» 

•N %ttf wadily Iklb M a 
na»> mmt, mi vImb raattal 
TarW* fhaa tkt iiaa oC a yaa 
lalkatBaalinia. HaaMtiaM* 
iW an b ra i ftoya* wilkiart 
ti—rtag. la ut werliaf af 
tach traa aiaek 4tn « <« aa ika 
•am aa4 qnriaaa* tt iW 
aoriaaa. iVa mah b aak- 
j«ai ta aaatUmbb aaHatbti, 
itarf b. alwAar aaaaaaiy 
•aai ar that af oia b oar ah* 

Jaat Tliat a BtadiAcatloa b 
rnaM la lha ttattra w laa 
abWr a lha abnlt atiyarataa 
arbi yaruaflL Thaanalfa- 
httiaa «an*a la aany rrtyaat a 
thM OfaiaM by laaliaiBy bb 
'tayrra M lha Wnai. tarra 
laal al Ika m mm rf aUala- 
iaf a pa«* Aaather by 

c ar ryhii ta« Ima awat aa* 
riatmiaUy at tli» coauaraca- 

^TbOTk^b^H'M*lha*u!ni(ba rf roaL Good •«>rta»n pty 
lha la«ara tad tbar ll* dip aroortlon lo lha tula st lha o|iaralKaL 

I_ .^^T!!!L!u..fann»ai-.Tba haanh b luifd ahh a |aoa roatwr of chbreoal 

4atf rind tha tfa iiUir «» ibr plait oppoult ibe bbat. It Uaa4 witt «*■** 

ta^at^&S If U t-Ptayad. lb. bt^h b dlbd ^ 

_a ^ ^ ^.11 Lm MtlMt » *1*"> ^ coal ioil ojipt^ toy*^ Tk« 

bbat b al ftrtl atffd c««t>y, aad dirteird OBoa Ih* on. ohilt I ht ooal ^ 
ta«ani la kaol ec3i Foar &odi*d pooiab ^et* art Uw tB«n»n chaift, 
oniMrk aJTlhat ■arhrd. aad ibt Tht‘*tWuri 

tolia ihtaaii aa ^ chanaal tthmlae dnt breoiB*! bahtiak. J Mcatnw 

b pibd la Iht bticfal af l»<», ti a a H i iar t trta ihnta aad f«< . kaM. 

I* piin to in inMmthahJailhMbatBa|»pl*adfcl»»l»»*»'»^ 

hnnh. Tht Matt ’^T 

la a Aon liaai Iht htai it i**!**^ .. o,, boaom. By 

w«a»t af tfoa Iw ^ Jjlp^ie Iht hiarth; In ihb aay llw 

b loo !■»*? * * * brfim n la a pninl thott Iht lajtn. aqlU rt 

iraa b rabad IV«a iht hrW dlr^y w ^ ^ diuoeitr. ^b btU b 

(^thbd lato a ^ ^ thiatltd Inia a thwiii, »hbh It tUhar «rt in 

bfoofht 10 lha haa^ ar aa^artW Iht rolIlB|t mlD w bt fonntd laio 

%•» fc* ••rrtrWd by » hiwiy, ^ ^ ^ rmll of 

Ibr Ihrt* art oo ‘Wa^''i|V*^'i^i,»d al alU In Venatal, ahtrt Iht rbb mail- 
lb* pocata poor 4 I 11 IM «f ota. and 3(« 

aatb Ota* an naployrd. a hh-ni. Tht d 

'»a^>«. o/riS^bwian*. hold* a pitta toltnnt^i* bt- 

P*d*i of iha^'aar^ n ' Ibrnart now la manl om. Tta iron 

iwna lb. O^a ^ ^ ^ ..pAr bind, bnl U b rny 

prrdaacdin «hb H»d mai rapiiaaof U* manitmialioB. 

hrtU la n»a al Ibr pertaat n il fl tnmrtimri calird, b a taaUI tn|ioh, Ha 

Tha aiir^rlfUirtdr^^ihb* li b naally ftom 10 to U bat bi«h. 

inarior h.^ y Iti ,uUb part rfKHil » fcl. 

Sli.?? *^^iijTfcMT two itirmr* bSI cm tbe nsar tW* ; tbe bn:ut ■ off r»t ^ 
Thtta ap pnnaljjj^ Xba Ibmaca b braird prtaloni » 

“btf «, an Uitnw. la, Ibr bU- b ibt. 

W* 4 
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Mft 


«nwl U •» A* 

--■- • vWa IW cMw n«« •• tW t«jr.V • ywrtiuB it it g i t i I M away* ikfMfk • 

iW Am I tk* Ii0«n» ^ *r«> <i» •«*** "^ *• 

^ vatdi »W ktraatt «kl«—Hi at iWt iM tiw* IW t«y«w M« fi f*. U 



«■ IM H ino it AmmH at tW k^ea tf llw Ana**. Um kUM U 
^ lataH aK aaA ika inta, aWtk 

ialaaMilia Ma^ta «k« Am »f 
a talaaaaiW. ar *»Atl aay.a»t 
fl naiaat »H il, b hAa4 lai 
Ika katlaai ky t t aakaa ^ tokta 
ky a yair af Maaf taac*. *kM:i 
aia AaaaaH aa cAaiat. taiifaaAH 
aa a taiai tr aai. aa< dM 
■mat aaaatU. akan it k lai- 
laaH ky a till kaaaaar iat* Ikar- 
la«k ikiek tlaka, «al hMa klaia n . 
aa4 AaaOy Mrattknl tala kar kaa 
ky tanttar kaaaam Maaaalu . 
Ik* ftfiaata it tkaraH ana* akk 
Ota aa4 eaal, «•< um mmt yaa 
era k raatatA. Tkit yn i aas 
at at4l w ikal af Ik* t.'aialaa 
bonk, k Uaynalieakk akk atta^ 
caattiaiaf aaKk Iwaifa aunar, 
ar kat Ikaa M ft Mat. af ■r i a l . 

Tka •aiKral Aaai wf ika Ma- 
fara akaraoal klail Aiiaaaa, at 
ataA ia Ika L'akaf Ataua, akan 
Ikk AmI k ikr «ata inawi a ikaa 
pil<«aal (t a Araf, k k AaakAil 
akti k tr lay caka A n a t att ata at 
lha yrrarat tlata ia e y t r at k a la 
tkal cuatryX it tkoaa ia rtrMal 
aaciHia ia Ml. aad ia taattuu 
lkraa|k it layaia arakta ia /Im. 
MV Tka am Atalf a aJ la ka 
aaMiItaA ia Ikk Airaam art l^- 
fnlad aaklrt af kaa, aaak at 
ktaaa kaaiatita. krvaa iiaa ttaat. 
|ii|wera,aa4kof MM. T!wlHk(]ii 
it Sa fiat I lnwk feoM liaat la 
tbr ketkr t , A kat. f laaktai aiftk 
ai Ika keciiiai. >4 ktckca 1 aaf at 
top, M iiicbat. Tkt layana are 
to iaekta akaa* ika kaar. Tka 
kuthat trr ■ kat • iochia ia Aia* 
nctar, aaA naatare Aon ir lap 
at Ika traalkia 4 (tat. akick fiata 
abMt tip tiaft. Tkr kiaal ia 
eaa d atltil Ihniank tkaat ine ar 
cak-lraa pip<a 1^ kaln* ika kel- 
tnai keat iata tka layarrt. Tkr 
Inp k AmikIwA ailk ackiamry, 
ky «kl«k ika kltar Am Ika laaati 
kaad it Antra olt AmonA Ikr 
mp k a kaca af boa ar enaA. 
*F*f- MA tkaat tka atrlkoA nf frt- 
pariag bbA amaginf ika knm- 
Mueta. A ia tka keUaai ttaar. 
aoala of a tar rinn rriiaail and- 
■Inaa, Am It la ISlaekaa tkWk. 
al Iratl 4 krt aida, aad A kat 
toogi ilraarkraaadaratalkBlItaa 

- J ? ■ .'Jt- kalf of tka Aata^koar k Tkit 

koltnni ilaaa k aall ktddod ia 
tra.«Jiy, aitsrd vWk ibiaa-ktinki and. AArr ikr kuttM tlakc k plawd. dS apptr 
part af akiab nnti ka i kr ta Awu iba of aa lack harr at ika daai-alaaa Ikaa at Iko 
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JUO^i. 


kHk. 0« tw« tU* «— y. «r« ba Jf iTu!! 

^iMh W A* 4ai«M>c. IVNf t»« _ 


0M« k •>« .» — i»y 
ifc- k, • F*- 
iriM I Ik* u — iw •*«>••• <■ 
lb* r^ ■•- k* •■ 
,la(Jilo«arl*UM ftrat tk*k4* 
MM* n* » nn « « i *« **•««• k^ 
oAnarbmlkrf MiMnUaf •* Ik* 
,^«(lk*k*aftk. L'|i*«tk-* 
•mm* Ik* lii»«»* k*^ * » 
WM*4| MlVvT MB 

fhx* k*M.*«rf «ii«kjl» 

I* or Ik* km ,Tk«y 

AmU k* fm> so to *< iiMkn 
•qMT.or MMtonmi ik*i«y»to 
Mm /, akkaaltiiptok*^*” 
(«• rmt kttoM Ik* *•«•• «» 
Tbato itoM* 4* •« 



ar>^-rs.v- ~ r.;: s^sr.^ 

u .tortiiis » l«««^lod«f or krfelu. Tk* lo*« 

Tbmkmtoaekkmto*^J*nM«k«WkM*mn( io«-|^ 

toM »lf. kk iW ko* ^ fcrt *1 ftm, koi Ineitoim *{' 

rtuii^ tk* kUk ik^ ^ i/ J|*oci •■ oeUdwk«fA 

Mm to •wk «k* • ookD^i ^ InmM*. nk 

«iU W kr* <HM o oU.ftoi or .k.rrMl, ok kfc.toiU 

Ik* mMI fcrMimbk k*iffcl *” * Omt »r» iiu * bk» DO i* to »tok» tf«k« 

Muidord Ikn k—tof •»» 5'• thi*k* il btolrr to tomm th* 

doM to »i»l«r||« Ik* **g*‘5,f .ZtWTWr* k moeh of 

dMMM rf Ik. torn-, or to ^ ^ .U* tor Ike throw 

otoiugo —<w«k ■*>*•«• or fl kMrtoc a tto totSw ^ tootmmo mon tooi 

^TuM^knur*) ik* Otai^rj ^ ^ tfcR»||kuol tb* *k*k *m. '■k^ 

«toa *14* MM. hwmM h ■* i * r«w* 7.._ pyr to* oTiron kfrom jW to 

BMTMf top* to* n»*fcrrr4. •k^<*miii|*^ fartkor **k, wh*T» lk» fto»*r* tiiit»tt 
|M> Uutoiil wbirfki Ik* »t*i* *. iwi tn lAO bwih*!*. A»olk*r iol^lm obiek 

iJ, MduTifc* oo—wp^ “ Wkk. A*^ *oft tliT*o*» 

,iU Ml Imr * wwk «J***L^7Z*rto Xm^ »ai km from ikm goarl wf » 

JoM to « pwwdl •** mukt to b* th* ktan, *od lh«t * ■«rnm tM 

M lb* ki*h«*. farrain ik* kM oTmock (tot I* 

» Mtofol blMl, *>4 of mrokiiiif »«iy*oto7»0'^" >» 


tb* fbnwc^* ii_j «a #liarMMl fitfnsc^* Ovrftuui wwAib** lh*l 

wTi^ to «hm h k 4**id^ 

tookr torn* . oi.JSoZJr ooi h -T k. 4oo^ 

toliirinMi ih*i k ^ »» km. • qom*"" hfwfll (kom III quuUm- 

utoduroftMtonr 

k**^ *004 fomiirj tod*! »ilh (keUiiy-. MlMril Bi»- 

Mt*. *04 d*Hm* f»™j**'~rr „ rrry »»lii*kk MiMm «» 

CMkok pm*** ^ ««• ^^ u Qrm Briuto hi Ik* je*r 

,i ,fi^ TWMik* totiJ qimiHT or pig .tooFO^ » 

VSVJi.4S*.0*4 MW. to foOo*.!- 
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Yorltkir*, Kivik Bidi*f 
IK Wa(Bi4N,f 

IVrbjtkIn • . . 

iMcailiif* 


IMkUO 

umt; 
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Mkrykin 

Nxtii . . . . 

SmiIi UtiJ iii tal itH imi ViamuUnktn 
CluiwmbT^kiri . • . . . 

XirilnaimBilitii 

MrjH Mri Wnn«wt • • . . 

Koth VTalM. 

IKrth W«lM .... 

Scatlud ..... 


wrjM 

tjM^t 

U.iM 

••Mr* 

mjtn 


* l.iMuikM 

TW bT Amnn* la blMt to NroUli tU* tMooWiiof Mk« af*, la frir^Ti. 

SM. AatnlntW am lU ifna vorU) ia Watoi, Isa. iittnhmu4 am ST aorkti >14 
ia Keotha#. ISS. mm ta. To M|>plt Iktot Nmirn tltcf* •««* r»lM< B,a4^SM 
tea* of oca, tW ««iimlc4 vala* of olikk at a BNoa <4 I to far loa. ia «. 4 SMaTtT 
iKt aT Ika pi« im. at a awaa oMaa; *»la* of «i a taa, taiagt IMMJiSal. tK ita 

iroetKia* l,as«,oau loaa «an atai H a in aaa cartaaalt tkiaa tW taal- n i af 0at- 

Warrntanhtiri acarfy 1.300^ laai (raaillM aaal amMawa a^ .Hanli 
aa4 »aaA Watri i awl «JH.«S 0 waa a q H It iaaaai a a Hi eaB l a ftaai W ri al aaA TW aa> 
^ MiactUio of HjC Itaa om Um aWU aolU ataa cattaainl W Mr. nhaliaaM. ia 
UwaaiWr. lass, aa Micrait — 


f3rrat Britaia . . . 

Fraoca > . . . 

Uaiinl Stuaapf Aaicr^ * 
rioMU . ^. 

Aauna . . . . 

IWjria* - . . . 

Uaaaia . . . . 

8*adaa . . . . 

Varmaa OcrauiB Sutaa 
OtWr ooaairirt 


Tiaa. 

imnLOOt 

;SQ.dM) 

;sa.am 

awMMo 

SStigOUQ 

suvwo 

a«vooo 

IMVltM 

Itn/MM 

SOCMtOO 


a.imggao 

Fra« whick It appran tkai tha qaaothy of iroa bohU aBBaaHy ia ihia Maad alnaa, 
iaoMT^M qaito. aa hpia aa IW total oaamitHra rrodarad fa aU otWr cuatriaa. 
TW aatara af iW ora ahklt (Wbm iW MaiW aatnfy mf IW ^tiali <Wiiaw» (arail- 
brtoaa oarboaatal, aad tW aaiaaraal adop^TeSa aatl faal, ko>a 

Brraawy to a laatWd of toaaotWtar* of iroa qaita pNalte M tbb n?BBtTT,aa4 «wK 

iMIlM^todMeriba ^ ra^ atrpa nf ikia aunaftatara la tlitail i - aad ant. 

~li. « totoaiiaUy af I mm ftaatnaia af toara atoatiag 

mk oiWr M Iknr kaori, at iW aeiat ahm tkc vfabat ar IW loo ^ IW «—»■— 

- "f ."***^ . *“• •’*. 1^'?^ «»»«»aaily oaatrana kotb apwanli to iia 

a»wh.aa4doan»,nIitoiWWTaloftWloyaraahalow. TW kaank.!W^,|oak. 

^ ia Ikuil pan af iW nanatm lady 
"Kick racriTra IW floM mnal aad 
ciadar, aa fWy foil Wlita iW hml «f 
tke toyant It fona* a ikiiti pro* 
ktoyaiioa fnaa that pmataf iW loaar 
ioTrrTcd oaaa. Fnaa tW ktakra 
apward IW arUlh pailaally dat i aaa c a 
to tW laaoat krad. vbirli aartaa fttioi 
T to f <04 ia diaoMtar, aMoadiiM to 
>W alar of tW Amutot Tkp Worth 
k ttaarralla a caba. fttwi >) to 3 frat 
**1 aBall apcmiaa. coIImI a q aato. 
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IKOS. 


A,t9 


Hid tlw n iHM» <rf ih* W«i< h <*■* *1 to d *“ .•'I?**? “*•• ** 

ptwnml iw tnttm liim hthg mdud dy ih* talHH* •«« »• »» «' 

M^aHttMereoUwaHr ^ 

UnMMd MMastly m dow 


raud «lHir H wiU i by la 
tmmgtant »likh »>U b» 

tHHwltorlT udoHiad by 

■■ laapMUM id ^ MT. 
vhMh rrtmaaiH • McliM 
if a layna iowW Un* y»<»> 



toriac iWMiiaK by iW Mb* 
ai, lad lb* boi water nm> 
alatoVby Ibatabrlk Tb* 

part *f lb* fatwa 
£(a lb* bnibw i* ntUd 
*.aM<*rbi4 lllafcrtaad 
by M laHTlof Uaiaf dr*- 
brW^ abaal U Mchaa ia 
tblikaaa, Mw**e wbkb aad 
Ih* raatrior aHimry It a 
.'ialafardM rfAartaty and 
liaHylly r*M H*d la. air 
btiica b**ad fiir "«»■ 
i*r t4)ar*** mpoor. Ia ibv 
Ian* af tba IbraaM dMir 
arebta art Wft. «b* barb aad 
tidrt an taUad bwM*. 

tb* flwH U calW Ih* ria*r 
JUIt tb* biiUaia af lb* fbrt 

aae* ladHWHdakbar^larf* . tr. liricbt Tb* laatniili an eh*rg»d Into 
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Ka-a 

It 
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as 

‘H 
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llrigbl Iran lb* brartb to lb* Ornal ar awatb 
lleiabi nf iba crwclU* or baartb 
* of tb* boib * * - 
„ ■ ofibacoa* - 
. of lb* cbHaaty or Bwotb 
Waltb oftb* bolluoi of lb* btonh* 

^ It ila npfwr rod • 

^ <iflb«lw*bri1 
, at Mar-tbild of tb* btlly 

M at two.tbir<U of ditto * 

„ at moalb . • • 

lacUartianaf ibo hoOint- * t_ .i 

. ■ ■ . 1 __ j ia a rrrtmal ttd* Mrtioa. o it tb* 

r.f. ttt rjnwniti 1^ UoaldtorUl in tb* btartb. Tb* Uitrr 

itoac. and b tb* tjmp flttr. fcr ^ * la lb* dam-ttoat, which ooeapn* 

It ftmly Imo »• iW# "V__.k aIl!I-Lfai« iU lucWt^ whkdl 

tb* ^brtadLi «f tbr ^ rf a 

nhm til# tknutef W i« wiark* b WWii Jbn |attr.of«ii3rrUiItf 

Tbt* two* I* dawd catddr by i^tb of tb* 

thi*ka.«*abdjwnn«.b.pr. TT« Tb.tpan 

.tam-td^ n- ^ ‘Jfa^o^atalhl^o^ hTltmtd ftfffto awry ca« with a 
r,a.b^t-|«r:^t..5^^ 

’■ «aa (ML Wtib tnjf-atwi aw*»>», »* t* » anaifiiw «*« 

JT^tiMrSTSU-a•2L- 
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t troa gWN ar 
IW ^iMoa. Mk ta iM 
...■■■« dm I' 

•Ivajc a daakW a iak*. 

Tha y riaia r a af Om air ll 
ilaaagb a vary toaaida t a U a faafr, 
laika aantr ut ika M. aal ika wa 


kata 



aa« ffn 
vary aMb 


raari fcr aa m aaaaaMr «ka a ta iaaali r Ta la m 
tawlal It am W aayaUad aiui a aoaiy 
aatlaa toaa. TIm bauaa aia ftaai 14 at 
anaaji aa ilta iaak, Uw aia r aia la Sta^ad' 
akita Wiaa ■ lha. TW aatkaua^ a 
tktoack Wkiah Ika air iaiaaa ah 
iW aalara af iha e«ka aad tka ara. 

U a Uaaa ayyanlaa aMylaytd aa iha Cyfanka 
aorla, aaarod by a »0 kaaaa ama pnmwr tka ima nd id tka kb*ia« rjUirfar 
U iXiaaaaMd Vf • ymUrlotTam aarckaalaa vttk tka n pf ii ai n tad id Ika vathiae 
keaaa tt Ika aimi aagiaa. Tka cyliadrf ia t teH 4 laabaa diaawlaT. aad • (rH 
4 taekaa kiglL Tka pMna hat a Mroka • (ta4 loaf, aa4 k riaaa U liaMt ia tka 

miaala. Ht aalaaUtia« Ika taai af tka ifat« |>rmmai| ky tka pialaa la a adaala. aad 
aap|Miain« that ikaTolamr id tha airaaptUad la ai|aal at aaly H par raaL a/ ikal 
ma, aa lad that II,M4I rahic fad af air ata pr np allad •<mj aiaialB. Uaaaa a 
knn* paaar applM la Wtaaiag ■ankhtta id ikla aaiaia pitat aa aa taaraca 117 
cakW M af air par aiiaata. 

At ihr caubiiihiavat id Cvliuiha far bkralag araaa aarliiac fWraataa. aad A* 
acma uu n iap aadtnr Rtwnc*. thraa doam aapiaca ara raiploycd, oaa af W karaa aoaar, 
aaodMT af M. aad a ikiidaf 40, which tgaatitata oa tka wknia a thiaa of 31k hnn aa, 
or 34 kcwata aad (ih per ftiraaec. aapamhap tha flaariaa to ouoaaaa aaa-aiphib af Ika 
klaai. la tha whiia aftha warha of Mnttn. C’lawakay, tka p twpoa l on af Cyfartk^ tka 
poanr af ahoat 340 horan la expaadad la biawlap II ataakiac faraacaa aad lhair 
•iibcwdlaala fiarrira; which (im from 33 to M ha m at far aark. antra imp aa ka fat a |ik 
far the locrica. Each of Ika furnatat eanaanca aboat 3447 aahla fact wf air ^ 
aUaota. 


Tka fora of Ika blatC faraaot frooi the bmbn to tka throat la axhikkad h/CptM 
aa a tnncalad eoae, and lack wla faraiarly larariatilp tha eMutraetiak i of laat yaara 
howarcr con aid cra^ rariatJaai hara kwo ialntliicad. Ia ScMkutd tka body af tka 
faraacr fira<|acBl1y b carried ap cyliadrieal, or aaarlT aa^ tar a cwaaldcrabla krbkl, 
Icminitiap with thaaaaal ttaaeolid aoBalo Ika nxioUii la athrr plaroa a ewriad Uaa 
b tabatiialrd far a Hraixbt oar. Tka fana adopnid fat aoaaa faraarao rrccaltp 
aivriad at Ebhw Yala aod Walaa b akowa iayly. lOOa 
The diaawtar of the throat ar iltinf plata b a aakfart ofrary ftaal bapafiaacv talk# 
optrat luu a of tha fai aacr. Moat boamaatara ara.wa brliaaa^airratd aaioika iaipaiicy 
nf tka Barrow tnpa fernwrly adopted) lha waata af faal ia lack far oarta . whaW iWa 
width id tha tkrm tcareely aTara p ad oaa'faartk id lha diafatar af ika fa ni a rr , wat 
vary $nu, Ika arcrapa yiaU of cm In tka loo of aroda Irao axeaadiag k leiM i hy 
anl a ri ^H lha thtoai id ooa-thiid, tha raaaaaipiiaa id coal waa radoewd id 4 leaw. aail 
by rnininaiag the tofaryteowtit to ona-half k waa ra d orad U I twee. Mr. Tmna 
t'al-e that oo radwiiig Ilia iTtataHcr id tha throal of a faroocw at thiwlab ftwM t farl 
|M 4, ihc maka of pip !m waaUy fail of from 37 inaa, le ao irrapolar aeaha of from SO 
In 70 looa I aod that whila with lha 3 faal ihnaU the ankaamplina of anal waa 43 rwut 
In tlw ma of boa, i4 ram with lha C Aiat Ihrcal tf 70, kO, aad 30 cwla. ika paalln af 
lha ima kwnip rxrcadinpty bad. Oo'hnlarpiag lha ihnaM la 3| faal, lISi maha, a 
prrind cif 4 moaiha, arrraftd mer IkU luu, with a pHod yiald af anal aod athrr 
malrrialk Mr. Traranappaara m garetioe lha wtflity af radoeikf lha ilbairtcr af tha 
fnmacw M lha top, wfalrji waa akiy adnpiad la llw irm placw from aa arroomat 
iai p rrm i ea that tkr (Wmace could ha ulM haal ibruaph a anattarlad amolh | bat H 
may br ipmlaacd wbribar Ihb wktawiap of lha throat laay am be carried lim fitf. eo 
aa ID dirparaa lha haslad piara iro rapidly, and whrthar a dlam ikr mart malar tlma 
tor half of Ike laipaai dharetiont of lha fiimaco ahoTa tha bnahaa caa witk atilHi ba 
adnpiad. Ua thb lal^ Mr. Kaayoa Btackwatl myt^ ■* If that part af Caa btaM 
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f at tiM font »Wt« ti^tuia* k» «Tf*lc«l vUib arr* toaiiBMd 
ii«M Mhm ■f'BWifa Ip il» !*• malt* 

«m14 rwMi 
flnt tW 

i/i 

MM wmU kt 

•Dokd I 7 IW 
loo n|M 4 i»> 
yPTWM of IkP 
mmiuUm cpImm oI InpimI cmb* 
Md briiw rnlilP oT it* l»- 

vrrbtntiM affrcl af lk« 
jBOBtkt m 3 •MOBdljf. th« B«*ur»l* 
awlil Ml W (n<MUr 
tha fiUrn* M»i pt*t «» widp • IM- 
^ riM dUBuMr pr iw »n"r 
MTf I W t mm aocht. ihrfrfbM. IP W 
■«<di M win CMW Ik* auurn^* 
Ikrowa hi M Ik* BUmg he>M u> 

dMMol vnr rmj pirtaf th» m- 
tklMl IMP or IIm flBWIM. Ma *01 
Madar* Hah a lanthMaitP* nly 
at ImsS M iMtl l>t MdftrirM tO ct* 
hX ..scr .»l tMTho^ ^ 
)m tfce iMWriiU^ 

coMimbig *i»5 ^ iW cMbflB ik« 
ftorl. wlucl <»ir«rt to rmoio toioct 
ttmil U froclwf iW > 0 »rt frfioo* of 
tba ftnaaM. *kafe U ia aaf"^ 
M caihoinr oaMa. aad praOw* 
iba rcaMkau aa *Ukh iha tpObc- 
tioa of lhi> OR dcpradk 

Cakmmtim •f OW iroMiHa- — 
TkW bWTactnl ahhcr ia kihia. or 
m iha opra air i lha aUM kaiag 
la aapaiBl* rarkoolc acWt »o»»r, 
ralphor. and oihrr HhrtaacR rala- 
Ulr. ai a Rd haal. Tha apaniira 
{• Pt ifiira wd an* affeelaaUyt aad 
prohoMyal Ike ManaH 
kUai. The iaamor ahafc of tba 

cJeiah.* hilM da&R ta 

werki. kat lhay any all W »«lo^ 
to Ifaat of tba ooaaiBflO loar kOa. 

A <0*1 fl™ la ®”* llfl***f 
b<<lon of tba Ula. aad tba Irt^ 
aiont b |ilaM* ort aad awa^ 
BBtU lha floor I* coRRd *llh Rd 
hat oRt a heah layer of mmawca, 
with abool » per ROt- of coal, » 
tbaa laid 00 . la ill* '»• 

IbcIm* I aad ohea ibb ■ red hot. 
.R«-dliiy.rl..dd.^»4-“ 

mdiully liil Iba kilB b flDed; ^ 

aie tiiD* Ibia ia 

layar b eoU and fli to flnt*.»t»at 
the «arbla( of iba ktta b a nm- 
tiaooaa opermiiaB. T^Ttcn the or 
ia ralelMd in the opao air. a bnp 
•dagled whb mall cool (if bcor- 
HR^ b pUed up arer a brattM of 
Ivirr pbcM of enal, lb# baap baiu 
5 te « frri WpH, by 15 or inliroad. 
The fin b applied at the »iod»ard 
red, and afler it hH barol a car- 
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Snimkl. Md (tan rtfomm m lln nnlWr, ikr nJ c na rt — W r«« cnnn W** **ll 
twTltanta ia tta •{■■ alru >• kilui nd n !• dnntMtT* wMcdlta ivanrttad*. 
Mr. Tram aaknaMM dm ita aTml rar taa cdan «i,ta tin kOa, mlm- 

du d aii a l w f—n I aad ia ilM iifm air, twa ktadnd aWfWt af anafl. aad a talf 
kaadrad-«td«ht a^ tanat aad Ikat aUla lha caat vt llbaf iW kOa U tani* a 
ftmrnj par taa, dnt of itackiaf ika iMpa m dw apaa ait plaak aad vaartaaa iWn 
liariap ika pa^ tfcajf ara aadar Ira, anoaaia la ftwipwaa w m. A pita it 
tUa um haarrar, ka ptacad dw eoal of araadap iW kUai, aUti aaraadtap talka 
aaaia aadnaliT anmaai. Ikr a kUa aPa rararin r^aal la TO tarn ad aipinaerma atr. 
vhiak win aahriaa IM laaa waakij, la ISOl. Tka kaan n aa laaaa kp aakiakp (taaa 
IS la 90 oar nai. ad lU aalpkl i it kaa aadarfoar a raaaakaMa ak aapa kjf tka apaao* 
tlaai la if raa mia, M M a pray ar llpkl ktaa ra mamj hekHip MMaafa. Bel n- 
liatied by Ika n ap ti ai i after n i alaaii ii a ii kaa a dry ftal, aitkaraa nnaply to ika 
loepaivlacnekad laall dlnalkaa. bada bpkl nddbh rahnr tUrvapkaal, aad act# 
powardklly ea Ika napaac li atuiaU ka aarrltd lo Ika dmara aa ana n paaaikla, ar 
idk>tf atnald ha tan^y preinud (tan ibr raia. 

/Ur_Tbaaaly flaa iWn and ia lha Waal (WraaM biinralaM.aiitar laikanairad 

catkoBata n b eancf (taai Ikt ^larry, ar eatdard bi kihu. by ahbk b b .Irprirrd ad 
vaier nd rrW-nIr arid. Tbr bam bad of Ika roai ftanailcai aaaaBy rrin an 
luanwar. sad bi Ikr anal (ara n dBa bnrid ara (tarnd sal oalr tka era aad w mb|. 
appninristi (kaikal tka pakUy prba «kbk sSbrd tka kloafca of nftarlary neaa aaera- 
a>^ IW kaddiap Ikoaa pM odaa boa IWrtMca tbat ara ra^ el rad lo aadara Ika ama* 
ratnraiity ad kaal, aa vw aa Ikow iraau of nftactary «hy, od akirb tka Ira-hritka 
arartaupeaad. ahk akkh ika mlddlaaDdapparpajIanlha fbraaraarabaad. "Tbaa 
amy iltaatifiaa la ikw l b ro u nd Usad any ha pobuad, oat, bi akiak ail tka ataaa 
laamaiaiid natariab aeaar a html on ikr tana apoii md whra la ikit b jalaad tka 
coavtabaea of atlar carriopr, aa kappaaa la msay p b a es , ikal ana anal bd n d 
ka ad an oktoia aadamaadiap sad a eharlbk lanpra la ahoai ikb aba afraopa- 
naat sad pradipal baaadraiKa ad aalart hUa to prodaar carmpoadlap btHapt.** 

I ■udlSuL 

Tbr r o ei poti ri o a cd tka Ihanisaa la bt aard bi aairbiap nprradaaa b ad toatidir- 
abla (nportinca i akrnr aaicairaaa am ara aard. tka p rrtaaoa ad aikab acid fat ib« 
liauakiar b adraaiapanaa i if aby oraa art tka atafai laaurial (taai akbk iraa b aan 
aaflntarrd. a anupMaua liBrtliiaa b prtivralda. hal aa alanianat llantani tkealil 
ba atrd wkara ailioaiMM ora prcdaniiialaa. Ckmieal laslytb abaa can dtlar uib w to 
akbk cbn a particolar lia i ia t nn a krloafi, at ikrra ta oftaa aothbv b tka rttaratl 
appaaraara by akirk a parr UinrtliaM may ka dbtlapntthad (tan otM coatatahip to 
or M par eeat. of foivipa nutter. 

lUrbwitad pit>caal or eoka wwl, tUI abbin tka last l«coty-liva jnn, tka tob tan* 
koMiUa aiad b Ika ktab fiirnaca. C'ou'b ookrd rbkar in tkr open air ar In kdat. 
In tka (onnar. aa prtctitad bl (bairnrlibiTa. tka coat b ditlnbatal in rirrslar 
kaapi aboat < <wt tt dianatar br 4 Gnl kigh. and tkr middb b oMaptal by a hra 
brita ekiaiaay pilad abk loota knekt, la opea or la leatc btter t t i rra krtarra tbei^ 
atptcially Dtar tka pmaiid. Tka Urptr luapa of oaai ara airanprd roaad ikb 
ckiaiaay, and tka nasW ones lutntrda Ika circma(rmc« of tka auaa. Wkea artry* 
tkiap b a^jatfa d a kindliap of mb b bitradaral bio tka bntiom of the knak 
ckUnnaT, aid. to rtnilar tka aaatkaaliua itow, tka obob b rovartd *bk a coal of raal 
dram, tka rkiaun-y bainp hntrly eotand aitk a tbk ad say kbd. Dpcaiapi ara 
ocraabmlly auda b tka enut, aad aAmrards tkat op, to iiaickea sad ratsta Ik# 
ipnitioa at {dranra darinp its aootiaaanc* of twaaty-feur hoars. Wkaoartr tka 
ctrkrmitmiim kaa nwdbd tka proptr paial Ibr Ibmbp pood raka Ika aorvrbp 
of Deal dram b mnoml. and valet b ikrawa oa tka hnp lo catbpabli Ika roia- 
babbo, a eiraomtaan dacmad airfiil to tka qnalily of tka eoka. In tUa opaniiuo 
in StilibnUhira coal loan Ike half of ba vtipkt,'tr two hmt of coal pradan oat of 
•oka 

la ordtr ta otTfare largar ijoaatitbtaif eoka al oeoa, lonp rdfpv ara odbn takali* 
tutrd far aimlar haapa, tka bnptk of vklek Tuiat with cimtaatiBeca and tka roo* 
tnmpllaa of aokai tbeyaonietimrt extend to Ika laaplkof >00 feat Ue eramlap uao 
of tkata ridpm • itnop b ttmeked aloag tka cakiap atatioa, b Ika dirtatina of vkbb 
Urpr piram of cool ara plaaad tbatbp ipaiaat aack othar, bariap a trbapnlar apaoa 
bHvera Ikan, to tkat a bapitii^inal ebunai (ipnbba pamapv) b formad Ikniapk 
vkiek Ike ttriap {aaata. la arraapinp the pweea U b aacttaary to pay attantba to 
tka aataral nrati fta alba of tka ooala, vhirh thoaid ka atripkt aaplituithia loit;,itadiaal 
diraetloa of tka ridpi. Paralki vilk tka 6m tarba of enb b plaeod a m ani t . tad 
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Um b iklri, nd •• M t Hrt iW fi t ex ni wi tt B i ly i H iiwUfc ia *U* aalll iW msKm 
furw • IM M bMli tUm. L'pna iWAaWtractm tb* ba^ la tbn mmU, 
w ltb at faniaitUr tmrw bi Iba amajtnMiita. tba Jarpaat yteafa bd»« bb 4 tba aanlbat 
ahiiar. aaitt U baa rrarbtd a baigbt af abaat S baC Tb bcilila*a Iba {fail Ma.atal>a< 
aa« faaial la al dialaacit at M ba* fitaa aadi atbar, p r a j a riti af aboaa lbn^|b*<a 
tba vbiiW kaulb ef iba rial|K «bkb. abaa aa l a nf a r atly anaaiad. baaa lacaot 
•Mm far Iba iaifadactiaa td bafaiaf niaL Tba Wmf dm kiadlad at ama 

Ibma IMP diaitact a»oaa anaa Waai ra aat lain aadaa t ai ah a atin a. Aaaaaaaatbaboraar 
fSmraa iba Uurb aaaba aad daaM aaMa at aay aaa fiart, nd a caabat af aih 
ba af|k>jraaaa. ba •aad'anw* taiaiinllataly lo atop tba ji rif w aa af tba in br 
amt\^ ti aab pawdiavl aaat daai. rapfatlaf iba oparatiaa aatil iba wbola ridfa <• 
cnaand. abaa M b Wft laa nr ibraa dajra ta caal | tba aannaK aa tba aida aamaad 
ta dv atntl tbaabl ba Iblebar aad Iwanaiiwl la Maany araibW. Wbrn Iba In b 
araHy nUa^tdud. abicb oca an ia las ar ibraa day^ tba «aba la dnaa. Tbia 
ID ida of aablaf la anatda. baa aaa aarr acoa n aileaJl Tba Ira yaaaaa di iqi Araa tba 
apyrf ran ttf iW ridaa in a doasand diractiaa, hraarda Iba War tad iaii-riar rant, 
caaiara lb> mai ia Wa afpaT atrala lata eoba bciira Ibal la Iba aalaaiar baa ao n at^ 
Iba laairarawn armaaay far (harriag. tad it atlU ia nnl of a (apply of air. ^icb 
can tally ba fnnuabtd team aitbaal. and laaal IM ba rarladad by a amartag, Darina 
Iba tbaa, IbanfatA tbat tba iaaca tan* of Iba b^ an bciag eoamtad iato cakm, iba 
mi'.n' portwaa an Wiag onknly, Uwogh outraidably. oaai niaa il For fiutbcr dataila 

txtamalag roblaf aaa tba anklaa (^tL and I'naa. 

*t ba ** ^aloi la * of a a«al bloat tarmct ia la aparalbia «bkb n^nlna aacb 
can aad avpanroea A Sri of troud ia irM Uahtri oa iba baartb t apM Ibia U 
p'aMi a tjaanlily af aokt, and abaa tba abtM ia veil Ifattad, iba faraaca la 
Iliad ta Iba Ihnal «llb ragatar charyca of calcined cn. tbne ato ac. and caba, aad 
lb" biad, abkb cbonld at CnI ba nndmla, b tarard on. At Iba werka amad 
Mcrtbyr TydeO, tba ftnt rbdrgca gonarally aoaauC id i rata of calciacd argU* 
lacama era and I] eat. linMatm. Is 4 cvfa. of rieb enba • Ibia bordoa la kapi 
0 * far abaal 10 daya. It it tboa iacraated la t eata af calciacd ora aad t4 ^ 
iiawaioaa CTcaniab Tba ciadan o a aal ly naba ibair aponranca la abeat It boori 
aAer blmiag. tba OMtal falloac ia abaol 10 botin after, coilcctiag in iba baartb to tlia 
anoaat of ■ or a| toaa ia IW haora after Unaiag. K all gaca aa adl abaol M Waa 
of awtal aiil ba f ra da cad ia ibe trai oaab, St Inaa fat iha aaaoad, M ia tba tbird. aad 
otaily M in Iba faorthi after lo or 12 ocekt tba prodaca will arctan 110 toaa 
lly farring tbe IWraaca in it* infancy a atacb |(T*oicr t^ucc of ina laay W o Ma in id , 
4b»agh to Ibe injary of ita ag b aa q aciit oorbmg. Mr. TrorM robtoa tba fcIWkg 
eaaa In pool. A ftmuca oat Moan in tt Iba Ahartychan oorbi «ilb each nl uim 
af Waal aad rieb bordca of malrrfada ibal t rad of ancial ton* aaa obuiaol aitUa 
U boor* after applying btioL Tba fim anb'a bWing prodo^ iwi mao, at abicb 
nu It coaliaved far loo ar ibrea week*, ahon a riyidly dito ia ubwi. falling *a laa a* 
It tona far no* acrk‘> mabc. From ibl* dcplfaBbic fUte a oa* made to aradnrr t« 
liao. aad. aftar raaaidrmWa delay. IIM toaa i bat oiib a lam laerraaa bi ton yMd of 
maiertala o»«r ihM al tbr oihrr faraaeca. Wbeo a ftiraase a lint Moon in it aboald 
be made in ptodacr gny inait bat tbe Ictulaaiy of farcing k to prodaca aahiu iroa 
vilb a dark aeoariag eiodor. 

Tba qaaalily of air ihroon iatn a blaat Ihrnaer in AUl oorb k anonaea*. ncradlag 
ia acighi the Inttk of oil tba aailcd laateritl* ued ia oarlting. A fmara aorkiag 
on laondry nm of a eaparliy of 171 yiida r»raiTa* MW eobie fad of ak per 
toionte. ablch immiti wcahlr to IMi loo* i abeo oorbiag oa abil* iroa a krgrr 
rnUiM of t-W k (mptoyrd, aamging 7870 cnbie fact per oiiaale, or tilt looa per 

V 

Tha dMonlm lo obkb blael ftimaoca an liabk ban a iradrocy to prodaea ahita 
CM ino. Tba eidoar of tbe tiag or teorioi k tba »nn*t toM of ibca# dcraagnwato, 
aa it indioim tbp mlity of lb* ptodact*. Iftba faraaca k yMdiog oa kna prufrr 
Aircaaliag into BMalda.tba •lag boa u iniiri«m rnirid aMtoti aad la •Ugblly Iraattamd. 
Wbea Iba d<Kaf on k kBenaaod tbe alog bnomea opaioc. doll, aad af a grrrnbb 
yelloa nai. a Mb bla* onamallad aawa. Uetly. ahea tha Airiura k prodoring ahila 
Btelal. tba •kga an anna or loia Woeh aad ifkaay. The •eorio' from a coke an aiarh 
mart loaded aitb imw than Iboaa fnm a ebarroal bkat flantacc. Tbk nem of lima 
oppnn iWaptrd to alwoTb aad carry off tbr calp||ar abkb oonld otbcrwka ittian tba 
qnWHy of tbe inm. From aomenmi analyac* ar barn made of Uacl fiiraarc riadm 
at arm tbe faUoaing aa illiairtting ibav gtaml eampaaMkia onder diffanot caodr- 
tiooa of tbe fttmaor. ^ 
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Tlw ** ciiialm* anniaoH ia lb« Ibrvi^iif tebU mir aot Umm frwn tha Uaal 
funarr, bat V* d*r{T<4 (Itnt iW cMt irm dahng lb« fmertm of ‘nBajat,** 
~ pi4dIiBf fttv, ^ «iueh Um chI inn i« eoiirrru^ iato amgiht Irao. Tbao* 
cndm srt rrrj nch bi Inat, vblek vsitu ia ibna priocipatlj ka iIm tam aT tUicala 
ri th* froanxidaL Thoy oAco oecar bnotiftillj tryaaUianL yortintUriT titn tWy 
bar* btrs eBlcia«< u opRatna ahkh ii olwijt prrton uM aa thaai la a«U «»• 
daetiirf «arb». aa4 which baa br ila oUm lha maa^ tt tha aqlpbar aad Iha (wr* 
oxidatiuD at a pnriaa at tba fawa. Thtaa cuutan, Ibuwfb c«ry rich ia iraa, on 
alwa^a eoBtamlnaiad tn a ctmidanUa aalcat with both aolphar aad ybiayliaraa, aa 
ad^ be repre to t, tcriof that they an the tcaalu of o^rraihiaa which have (br ihair 
otjeen lha moatal at lha f<irr)||ii omltcti (wataiaaB ia tha yia inn. The traJaaay 
of tba fonacr ia to aiaka tha oi^ what ia eallail ** hM abc^^ aa that if laaaat ha 
warkH whUa hoi oiMlrr lha hamtarri the tcadaecy af iba lonar alaaantt ia la aaaha 
Ike inm “ ooid abort," ■> ibal It Iwraka *bro a4,a<tcaipl it atada tu biwi) U whea eaU, 
Tba aap^ioo of aulpfanr ii very {icTfra^y affectiHi hr lha calainaitiia at tha ciador, 
aad it M i al c mt um to tiaca tba prngtaia nf In yradoal chniaalina. la asaaa para at 
tha hoop (which oAra cootafaui tarwral ihaaaaad taoa at ciaitar) Urfa aiiia»a at 
priuaaiw cryiola of parr laiphnr any be fuun4 bat oaoaUy aoriy lha ta<ira aarbea 
of the heap la wnctwl whh a Ibm Uyrr of nlpbate of ir^ waariiowa rryaiaDiaad, 
bat fHMraby la rariooi ataffea of dc«M|MNitiaa i tewar iaau la tba heap, whara tha 
beet ii gr m ur , lha iolphsta of inm dinppaan, oad ia iti idaaa ml eaida i>f iruo. 
witboot a H aaa at nlphar. ii fnadL In eolelaitif a heap at riatlari care ii retired 
aoi to allow lha Wat to riac too bi(b, or rauaaiua aanaa will baccoBa l«(«<hcr, 

hrmiriag the nriw ni t y «f hlaaltag. which aalaili ataeb axpaaar. After tba ba^ bat 
baiai bajBing fcr tana nootlo, timan of water aia ilttWlad om the aorbaa, by 
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«likb madi nlaMr falplist* ot Ina it rmoYcd. L'nferrasateljr, tii* ptocM nf 
Mlciiabaa 4an wit rowrr* mit of Um riio^b o ric ■ciA. »liieli •wcanlatc* • Judlieiou 
rw r tii y wt B t «r llww ciadm n tk* tM*t fannec. W* harr rrpnt«<Uy Mbmitird 
** faTRc owlrta* 10 oiuljni*, ao 4 gi«« to iba foUoviag uU« ihr •««*(• (ooltesf omr 



Hot Utti. —Ow ot lb« ffrotnt iiii p roTt wit rrrr autiir by ninpl* MMoai ia oayr 
wiaofhnwit, b dio MBployiBrat of hoi air hatrad of tha ordtaar; coU air af ihr at- 
RKiaphrra. hi aopidyiac ih« Mail of tWmaraa tiK nortitaf and mradiaf ittat Tha 
diacuvary nf lha MparW poorr of a hot orrr a roM Maw ia fimtf rtftoclary lain)if 
of caal btai. «aa aoridaolaUT o b aarrtd by Mr. Jaaiaa Braaiaaol Nriboa. r«|paaar hi 
tha aia>Kmr flat Worha, abool tha year lat7, al a Moithh loriic ia that rily, and it 
-vaa laaili' ihr aah)crt of a pataol la tha atoBlh of Brtaaaibar io tha <b(lu«ia|t year. 
No panimlar conairactioa of ap|«nuaa waa daaeribad by thr iarcalnr by ahirb iba 
air waa to ba heated, aad eoaiayad to the Ibraaea i bat U aaa awrriy Mated that the 
atr auy ba hntrd la a rkaaiber or aloaad aiawl, harliia a tra aadar K or ia a leaarl 
coBnaeled ia any aoaataiaat nuuuar with tha forft or liintet. From thii *nacl tha 
air la to ba tbread by aMoaa of a hrUoai iota the (hroaor. Tha qnantity af aoHaea 
ahirh a hmttaa Ihmace ia rt^airad to ha«a for a ifarra, la aboat IjlM f«MO iarhiia } 
liir a ropada Ihraaer. aboat laooti enbia inebec Tlw tcmcI awy bo iactined in 
htiehaark, or Baed ia toy other nunnar that way ba found dcairaUe, tha bjiplieatioa 
of heated air in any «ay to famara or forfm, for the pa rynwt of werhih| iruo. boiaf 
Hhfect riaimad aa conaiitatla* the ioreotiaii. 

Wbrrrrcr a Ibraed MRom of sir ia m|doyed Air ronboMloa. tha rafahiag tawpe- 
ratare naM rrideatly ba impaind fay tha eoidaeai af tha air iajnrtad npoa the fbcl. 
The bast derciapad n eoabaMion ia di«|rib«ted into thna portinoa s one ia coouno. 
aieatad to the renuiniag' foel i aoochrr is eowosirated to the aaiOa of tha atwaapliera 
awl to ttw aoUtile prudorta of euaifaaithia i and a third to the iroa aad Baxo, or other 
oarrtisiidiof aiaiter, to be aAsroarda diaaipstnl by wider ddfuioo. Thia iaaritabie 
diMribatiaa taket place ia aoeb a way, that tbera b a aroriy equal tewpmtara 
orrr the whula cxlcat of a firr-place. In which aa eqaal degree of cutaboatioa 
caiMa. 

Vft tkoa perechre that if the air and the real fae eery etdd, the porthnii of heat ah* 
anrhni by them might be very euti al d i TiMf . and rnllcieot to ptreeat the reoabing tern* 
neralat* fhoa riaing to a pen^ pitch | hot if they wrra \rrj hot they would a h ao rii 
U*» caiiiek, and would leiiTa mot* to derate the eommoa temperature. Let aa tap. 
Boae two forwuM charged with bwming fad, into one of which cold air ia blnwa.a^ 
[uln the other hot air, ia the mme quantity. In the oame time, nearly rqoat qaaniiitce 
af Airl win be coattu^ with a nearly equd pradactma of bed | bat niHwichMaadii’g 
tUa, there will not be the teme 4rgne of bed in the tao fumaeoa. An- the oee 
which reeelma the hat air will ba boner ^ all the ncraa of bed fat or air ahme 
that of the other, tinea the ibniier air addi to the bed while the lotler ahatneia from 
it. Nor ore we to iaaagioe thd by ipjertiag a little nturr enid air into the eac far* 
naee, we can raiai ill l e m pa ta inre fli that cf the other. With murr air indeed we 
ahuoM bam amro mob ia the fane ttaw. and jrc ihoald prodoce a giralrr quanihy 
of bed, hd thlr bed bciag diflUwed pf u portionaUy tmotiyi more eoosideralila matam 
of aaatter, would not predace a greater l e ai p rr d art^ we thimid hart a larger apaea 
beainl. hot not a gredrr ialmaity of brat ia the ■■me apace. 

Thua^mreofiiing to the phriica] principtri of thr ptOdortion and diatrihdinn of 
hr^ Brea frd wiib hot oir abmiM. with 1^ aamc fluH, riae to a bigbor pilch of ua- 
Vol. II. N K 
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wntart «V«» tow W with fomraoB ooU tb. Thh iadapcaAnt of 

Se mini 11. hcin|; u tr»« fcr » snoU which horn «ly ■■ otOM of rharaal 
in ■ nissto. fcir » (hraae* which bona % himtoci-wTlnl i h«i iha *%*mm of 
icnpmtv* prodBccJ hr hoi aic oniM ho th« lomo hi •moll ton ao fat itnl, ha- 
tmam the wMla of heal ■ aaoaU j kai tha aon AacI k baiwaf. 

Thk pcindiik omjr h* fawdcfcd olill moiw arUUot hjra immctical Ulaotralioc. l-rt 
wi taka, tor raam|ik. a blow fiimao*, lalo which CUO owhia ha« af air aiw blowa 
Bcr miiratc i au]>(uaa it to eualaia aa ora bat BMral; ot aaka. aa<i that k hao 
hen boniaa Iaa4i aaeaigh to hare aniriMl al tha e^ilibrion of Mraipcnlaiw, aa4 
lal oa aea wlut exoeaa of laaipcratort k woald hara if blowa with air of 90u° C. 
(579° F.), iawrod of baiof hlowa with air al 0^ C- 

(00 eabio bet of air. aafrr tba awoe tret pe no are aad pranara, wri(h a Ihtla 
aoore «*»— 45 {Hxmiii aroirdatKiki thap cootaia I0'4 pooiab of isyfro, which 
wotiU barn nrj nrorly 4 pnoadi of earhoo. and dkancapa l(<000 liawe aa aiaoh 
heat aa would nte bp ana defpea par oowl. tba t io i mralo iw of two poaoda of watea. 
Tbraa l(, 00 U purtinoa of haat, pradaced crerp minalr, wilt taplacw l(,U00 olkar 
portitma of haai, dioaipated bp tu atdaa af tha farsaea, and aaploped ia h oot i n g 
Se gaaaa which cecape Arom il^ Btnoth. Thia aiaat taka pkco la order to aateb- 
Uah ter aaatuaed ecpillihfiuai af calorics 


low 



If tha 45 pooDda of air be healed befanhiiid np lo 900° C, they con¬ 
tain alamt the eighth port of lha heal of the IC4100 dlaengagad bp tha cootboa- 
tioo, aad three will bt therefore ia the aane apoce oae-aighlh of heat aaorc, which 
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vDI ba rwdr to opefmu spo# mj bodl«*^itki« It* ttugt, *>>d to 

ficbih nwrJ •nSTSTbi^of soowi^w- • 

rfita hjMt to *»» c, «»•«•«• IS? “ 

toe tt*j Kekoo to trvm M«»* to ».’<»“ P- «4«>= •» 1^ C). ^ 

nmra rf hU*i fiiTMCto noriMil is tlu «o«»os ** 
bU<« srwlsCTS SB tocniM trmpertoare «)«*> to ftw JW to W J- 
Nswta orler to »ppm:ito« the r»iueBi« rfetoi sUcb tl^ nM ^ 
tore sur pwd«« is Bi<i»«Uiir*ja opettoi^ *• & * 

Atw ilrcrJ* raori tomperstolto •« required to 

or to drtermlso tbe pUy of toRskir* domul to W«*r of Wo W h 

(oiid to 10 usdrr 3*0 P.» U i» U«tsid to I* ■»»»«>. E»"7 <k«M* »*>|4y 

^i.i.g pA. 1 , o eery fro degrcto aboee whtcii rt M qsito (taU,tltoa(h U isay 



be panV below it Tbr SHsa obeereelion appUee to ordmary cbnical afiahka. 
CbarnMl, far riasiph, which redacea the greater part of aKtallio oiidea, beyttMi to 
do to ooly to a detrraiisalc piteb of totopMstore, staler which it la isopcnliec, bat a 

a a f 
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IRON. 


Ii» U to fai riwrJ «»•«» ■a U Mu i m ir y h iM« 

■fticW MnMriMM^ wor* M ihov tW laflivMar* 4 < » i*h arhat 

M(« ar ka B tunaet ufim cWiaial a(araBaa«, «r awnl; arm ffcjBitat e t aw g a 
c^itatr. . - . 

fiM loot. |oaa.f>5ibil iW affarataa of tb* bat Mnl m a BaB*»4 M ib* Catsar 
IVb wofti, Wbai ai af a fftllhaa Jaaaaa. t»\, bi rrcry twttitt ihiBil. Tba4na> 
Un ftnai abicb Ita wea4-aui trt lUtWalijr aoflfJ aart buiJI* ft i f aiaba4 Aa tWa 
»«rb br Mr. Jaarpb 61^1. F.R.S, iba AtMiafakbad cafftMar a/ iba Ballrtty Im 
W arba. 

Tba fBMltiat tbraarii ba«a aea fpotfailf Ibia* faT^na, aad ikiaa aaM ttf sir 
baaliax ftwa a ara. Tba Inna tboa Caa aan baMt i Iba dufd a>a hrhif da* 

larbad sa acaoeat af t»rw»r taral Bticaaaaaasaa. Tba air calm tba bariintal 
pipa a. la Iba maad aka. Jlr. toot, aa aaa t)da af Iba wrbad ar anboa pi|n. iboaa 
Is a|iri(bl irctMa fat ffp. IMKI, lad paaara ibraaA ibrar plfrt la tba bariaaBtsI pipa. is 
ea tba otW kda i abaaaa it prorriA i la Iba bfial Awaaaa. Than tpfbaa pipn ara 
lailaani lairTBUp. tbair laatka baiap a pat ill il atta as la gWa mmrrn b aa ti ag aarftar. 
aadabo aMiTT drpib adpipa (la iba tarunU pkaaX w at u» anka k anaapar. aadkai 
babla-at baad bp in s«a vaigtr abaa taAraad bp tba rad bast Tlua tpaam af 
arehad pipa apparatat k art is a blad af arts. (V«ai abiab tba laa it takaa sal at tba 
Inp of it t bat tt ibaaaa aaaia daaeaadt, bcAwa It rtarbrt Iba abliBBap, aakaiat it 
Btarip at tba trrr) of tba Ira (tatt. (IM vHb anal gat ntartiX Bp ibk aaatrraaaca. 
tba p<pra ara kapt la a la.h of ignilad air, tad aol aipoiad la tbs rarradiaf i aiaraaii. 
ofaaamstef nmiak Tba plam aad dirrcltoat af tbM aaaa lata tra pitibfp Marini 
In tbadrsaiaf. 



Fif. 1004 k a plaa of Iba blait (Wraara, draws to a tauUar teak tbaa tbat of Iba 
pracadiag igoraa 

Tba tbria trlt uf bol-bkt( apparaiiu an coouauakala vkb ana baa of aoadactiag 
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C!lIIr*.tW«-t,lWK4|k,«r«J^»-^^ *-faii.Tiw.W 

uj^pirrs^ «Ni «pu«*i« fc- fim«»4-du< 

^\TZi . w-w *? i« if^ :24rct!L^ 

yMf lir»», mUa «B tlM. «« fawi » «h« ?•» ll tmt of 

IW ecu hiMt. . riMV* "f '“* "TL rf ^Swto*i^T»r.^fca. 

_ , ■. » k«w Tk# MTtBC •■WOHli I® S tO®# I® C*t. pff ^ IT®** 

SHi CSini-T^iii-TS .-u2Li i. h^iH tw ^r. w vkfc ~ <2; 

tS la4w»l U* fc««h JfWMWrtrw I* try • kjl^ 

itoSSL «■ e«l far •*• I od 4«riiW tW ^ 

* k«M la to&> I laa c< oat Iran ■*• ■**• • •••• *• * *?“■ ^7“ 

iTjrT^ -STw? taUSfaalih 1*7 ft.r««. 1 . bbo. ik. ^ » 

r* •”• ”” L W lihawBB bM9 fait ia tha Mthr»nl» 

li»il,MO loa*. Th« Wl»*a<!« *t ho* »» » *** **. ^ ,w_ mtctsI 

diorio of Sooth Widoi^ .hoo that «•• 

«r* faniM« hor. in coMOjirw* la« «v^ *“ ^^fcnr^i2r«?hlhir5^ 

.itio. -iih -U.h Ih. mlrodiatio. ^ 

anatii* of iW qiality of Ih. itwMO pr.t ha«_^tW 

iL that at Oa iirconrt Uaa aairr than n&OiwB-twmtiath* of tla tnliw proiuua oi ua 

hnailM k Bade ta fanarea blowa with heMod aa. __ j-. It 

M^rena, hi hie rowot work oa Ua mm aaiwfaetiitT o f Orat Pnt ain. gi^ It 
a ha opaioB that tho dfacta of ba hhat ha»» ban pr^ y CTagti wa^ aad t^it 
“i^nSJSSIJIliaot. a Ua ptttaraioB of faeli^ "* JJ^SIt « 

eioca. aad ia lb* aarttina taoraa, far aora than to the beatmf of the Ui^ t .kit 
n^'fvfiw the ar«M radaciioa fai the yielde of eoai ia reaeot tunra 1 ha tbahe ihM 
;r™.wl?r^rSriry^ which^ha ba. Obtaaol ^ ih. 
a bT^K^ a th7«naial» of eartooieeooi^ whiA 

larai and which. fVwm ta eoanaraiira faeedoa from twrthj Mttc^ "** • 

ahiinma doa of Gmoaoaa far (naln*. Aiaiaat thk oyinaa of an 7 *’*^ ”* 

irea aartUaa we aar place that recorded by an Aaencaa natallarRuL Mr. Oerraoa. 
who baa WTitteo a large and la aany rwpett a ealMbte 

of trai. a eoadoeted ta AaerKa. - TW a 

application of hot Mat, eaating aeidc 1 ^ eaae m w^hiA cold Ua* wUiaawor^ 

Xnr. naaeoa. The aaaaal of far) acod la aathtacHe 

from 90 to M per eawt In addition to Ibia, hot Maa inaHra a to ^1° „ ? 

twin the .Mliit of Iron within a tirfh time that wa 

Thra adraalacnarc far mote ittiking with reei^ to anthraciie nod ^ n 

to coke a to Mlnainna ceiL By ntiag hud chaic^ wa caa 

farl, and angaeat the prodact 60 per cent From toft ehaic^ ^ ehdl dmec bot 

little hmcflt. a leant where it is at I'laary^o take the qnaTity tf the iToo mto eoa- 

'"iV^'iowhig tabJen.embodying tbe gntnl rwnUi ofnn*^^.•*21^ 

mrnta on the Mallr* ctirogtb aad other mccbankir proprrtoee «F oa* 

tbr bcj^JMid cM UmU. irt citrartf^ firum » prmWrf to tk« UntHA AmoctMtiam 

(1637) by Uemn. F.aton. Hodgkiaeon, and WiUmm Fnirbaira. _ _i;,_ 

Of Uto thtne colaauu if Baabea, the dnt rrpmenu the itrrngth «r other qoalny 

aa 1 


sso 


moN. 


taIk.««MMlbnm*»l»«WM A*IWH U*• mbrfI 

Us Ijiifii iirlilr* - |--‘-Ji—* iIm »mmWt tt li fto» »kkh 

Ike raalM h>T« k«a Maml. 



Tkcf* rnnlu eoauia neariy tk« vkole of Ike InAmMUiM oibrM k; Ike mem}* 
ROtka. Proa Ike noaben ia Ike ablee, it wiQ he moo iku is Uolery iron Ko. t 
bloM laaewhal iii rju a t i hot bloet !a all Ike lUlovioR panjeaUn. — I, 
diTect leoaik snsflht 1. coapea w ei anaRtki a, iraaatme stmathi 4. pew 
tP neat uupael i i, aeiialM uf elaaikilj or •liflnea i C, iiwcifie ■nruy i ekile ike 
oolp mooencal adTaalaft poacani h)r Ike kM biaM aclal ii ikal h besdi a liule 
mere ikao tke cold before n faeraka. Id Ma t Ike atleaalaRio of ikr rieai Unde ala 
men Baartphaiaaced.aiiUialkeriafiiTaoToriheoaUblaM. Ka 9 bM blaal rama 
iraa fetint both Icaiiao and com yrr alaa beOrr lhaa cold bUel of ibe tama dveaal* 
aatkm; aod Ril S ba bUa IVom ibe Ortoa worka la ScaUad la maarkakij itroaf. 
akila Kq. S eaU btael it oorapantiTelj vmk. aotvithMadiia iM ki^ ipeeiCe gimaily. 
1 )d Iba vbola il aoalda|ipear from Ike eueriiacaU. tka ahSi {kt ffoaaaf No. I kata 
been (omevkat ilelmuiated la laaliro ^ Ike ka hlaa. Ikaw af Re. • bare bem 
beaedlcdby haiaatlifrlDppoaarai abile tbnaaof Ro.Ikan beta battery aligkUy af- 
forted I and fbma the eTalcoar farnoehl foraaii^ k b rrinlcfad kiaUy pr.mMe ikal 
the intnidaetiaa af a healed blm WUlM It kaa. p|y(uta, to a rcTtaia eataat. liOarad 
Uw aafter Inna, baa naprorrd Ikcaa of a hardar BB*-trr | aud rnaaidtrlaa ika lamU 
dewrinratioa Ikal Ibe iraea of Iba qaalky Km % bate aaeialiird. nd ua appareal 
kenedt af ikoar af Ra a, togetkar ikc tatfatg rdeeird bt Iba bcatad Uaac, tkm 
tacma good rataoa for tbit pen ram baaoml a g ao gneral aa it tm doM. 

Tka foUoviag gmoW aamauiy of rmiti, aa derited from lha nperfarnma of 
Menra. Itadgkiaaao aad Ftirbaira an ihg tnuatma abraeik of kol ud toU Waal 
iroa (xklbfli at ana tira tka alllaiatum it ikt nkuit intcaiifalion. 
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tlMlilOUSiRt 

i\vim 

NBft. 

■MMVffVMVta 

b«Mi UmM: 

lMft> 

looo 1 attra 

1000 t I4U-* 
1000 1 tSOT 

1000 1 lOOk-l 

looo i iTas-o 

1000 t MX 1 

1000 1 1007 
1009 1 tl7 

1000 ( Ota 
lono > llfl 
^1000 t *37 

1000 t list 
1000 s >ts 
1000 I 071 
1009 1 1101 
looo 1 m 
r 

1000 1 lotto 

1009 1 IXIO-O 


‘ftcM irom *t» 1W«1 Mr. nodfk»«i*«'* tffeti- 

t»i — 

t'amn Iraa, • • 
lirrga Ko. S • 

lUfm IroBw !*» *• • *.,■,*_,* 

iroM tr* tnm Mr. rairtaini nptri- 


C«rd Talon ima. K<v S ■ 
Cord Taloo K«. > * 

ISaicar arl Miltoa. ditto — 
Carroa ditto, Ka 1 • 
MairUrk, Ro. I 


M«aa • 


. Dr. TMatfaoa-a aWiiaal aanodiiatioa of aayrml «—"T? 
ia aMaaZdW Ikk rrport. Aoconllof M iW 
dJ^ M awtUad by *a« blaal cowaJaa a itrraur aaopi^ 

tUiaoa, aaabao. and alambma. tkan obra by «iW air, Tha 

rarity af ■ ana»l»rt>a af Baotfk ^ 

■MB fdSaMoaiana at Wd hlaai ftooi tka Carroo and Clyda Iroa »a»ka w J-om, 
aatkat thalandtrrf cvid blaat iroa k laaitkaa that aC ko t Tka o f • aadya^ 
~oaid Uaat iron Ro. I yara 3l aloata of iroa. I ^ of t artq . afli^ 
aani thr pror^tuo «f Ikaaa ibraa ccaaitta rata ba kg **^*??! 

I atooi of HUeaa,aod I aloai of alBmijUMB.*ooaa«jaantly S yck odd Mm Iroa ootia|M 
oMTalaaBa of kaa (wkk a IHtta inaaraMy. 4 .■*. f 

aod 1 atom of alaauan*. Tka laaaa of » aaalyara <d bat fate irw Ro-l^»a •! 
alMMof^aadaniUBOrMlo 1 auao of carbon, ailieoa and ali^aa^ frow wk^ 
atetni ahh ah Mfatek p«ar 
taeoid. tCTbooafcr.k aottba caaa, an tka no-aioaa aaalyaaa 
that haraboca and* dario* the te fc* ytara o^ ta .‘^Lr5L*2 

tvrwi gMiniini wkk BtAcral cotl ft ftuifli biftbfff uiriitulftjfft eft Muona ilunk 

prorkkdSJ Wooaaaof wdocUoa k comdata, ta.ahaabtita or aa iroa p^ orf 

STdte t^ k^ kUk cb«ifcal dffcwjer baWaaa thr lara 

■Mb tiM ttVk, wlueli Mtftioi tlw rmtlu of ft o# »ft^J*** ^ 

Man te^kiek *» ha« ktaly bad ocaaaloa to » »ka. aa^ ekcatemii^ 
^^y fcnmrabl. tor laatitatia* 

SuDa oraa, and tankiaf Iba aaoia elaaa of Imo, Tia. jood Ro. • pay t»d- 

Au^ftu ^ Cut trm Nok 3, ra n b i d V Bat filan. (Da. Roan) 


OwSi— 

Ki£r«n. * * 

MauU 

1. 

It. 

til. 

nr. 

T. 

VI. 

VII. 

rill. 

VUma 

tre 

ma 

0^19 

IcknMfti 

ftlM 

• m 

rttt 

t-Mi 

t’lOl 

• «» 
»aii 

rm 

■««i 

rm 

ftUI 

f 

ftli 

• 

im 

iftii 

»«n 

ftttft 

rm 

ftM 

rm 

ft 

r*.m 

IVM 

wim 

ftm 

■■ ■ ■ — ” — - r 

^ Ouf tnm So. 5y if CM Bimti, 

(Da.X 

oao) 


mtM w • • 
Gn«MM • • 

•iilVifeiar • 

rftMjiiiM • 

1. 

IL 

111. 

ir. 

V. 

VL 

Til. 

nil 

Mm 

run 

rdii 

rftift 

l'40ft 

riH 

•HM 

»ftt4 

t-m 

hW 

%Mn 

tram 

1 in 
t-nt 

••m 

Ml 

ITt 

1 ifti 

rm 

ft-M 

l*«n) 

lt(c 

OtM 

dim 

tm 

IMI 

rMfl 


Tha traa r«a»o of tka rVntaanl hdariority of bat fate koa kaa bora corracUy |riwa 
fay Mr. Blackwell, ramaoaa blowa whk bntod air rxarl (nolar lodaclitc iwwrr 
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tinti Uhw ia vlikh • mU UmI b Tkb %m tal. timet lb* btw ^a rl l— el Im( 

WmI. M lb rxmMT« tm ia itm of ntteamey tree mat fcf »» ri y i n l lnl , a 

larf* pan of vlikh hara hma am of a claa ca I ra lam ta pta J aaa Mmor iraa. aa 4 
it M la tha aaa of otm et tUa aalat*, ibr mote Uiaa ikaa aaj ^t Wi ia ranu a ta ^oabi;, 
arkina from a ban d Uatl. ibt Uua iaibior i ty et ba Won tna b la b aarrlbd. 

t/tUimtMm a^ Ur mmern fame fimm ^ Jtwm tie/armatt toot—The m§emt tm At 
Uaal fanawa ^ «Uch tb aaMa of iroa a ladand. b cofbab aaida, lb ptootam 4 ^ 
vkub IbnAir* ia gnol atnaa b iadiapoaotWa la lb n | W T al ba af lb IW aat a . Tb 
floowa riaiaf teem vte Moarl bod, abM aub a Man fanner at ai(b aaab aa ha- 
peai^obiM*. ■>* nrraarnid p*lan|allT by lb aaoabatica ofihia iroeioa amiavbaa 
coolael «itli lb oayiat ad tb a n a f a |i iii i a i ib altaattaa at peartirai naa aaa ftnt 
ratlod ta tb aaonaoaa wwme et bat abM ibb aaobn iaaia eal||)ad b Mraifm. 
Ilnaaeti aad PlaHklf, tad lb a|ipljealiaa of Ib goa la a aaeiy porpoat aaay b naked 
aatl la tbi of IM boated Maol, m lb anM baportaat et lb moat hap a w rraaaata ia 
Ib iraa ounaSKtorr. Tb gaaca otadrad fran Ina fbn i aa aa whan aoal b aaad aa 
Ib fbl, ^ lUieviag toea rila aala, vUl rardnfc and, ear. 

paaihna^ krtregm, aahbralW l^tnfta, oad ay — aea w y ii y Tb aatara at lb 
ec aib aa n bia m ataab ia a nblaaa ao iatiowa la Ib abaana a b b a d by fb 
Buteriala potlala Ib Avaaet, that b diiirfaai coai p aahioe b Ib aanoaa nakiaa of 
lb hrnarv ladioataa tb abaagae aafotod b lb outanob talnidaead aa Ibay dricaad 
ia tbir tray to tb a ol r aa ea of tb klaal Saw aa ib axaauaotkai of tbb aaiaam of «• 
air ia b amriooa bifbla ia lb Auaoea aanai b tb bay lo Ib yarotbaa opm •ko-b 
tb ibory aad paactioa et lb owaaihnan at iraa doMtai. it waa at lb <111 baporl. 
aaea la aalject u le a rigid mouBatioo | ibia acaordiagly^baa boa doaa b lb aWraa 
iiaaMdrmneatcbaniala.aiidaabae<|aaBily by Ebalamt. Waabll ratara tila tamdaa. 
otioa of Ib maila Iby obtalaod pTrarallT. anabnag ear aWiatioa n p n aa a l la lb 
rtaapeatiioa nf tb gaaea at lb laoaik of lb fununa, aad la tb anlkoda aluab bn 
beta adopted to aliiiae iboBL 

la order In arrira a! a kaovkdgi af lb Mnpooitiaa of tboaa ■Moa, M. naaaaa 
fimaladiad aiiaalrly tb phooonaa a wbkb oraakl Olitae von lb faroaea Mlad otib 
fool ogly 1 by a eaiafui datillatioa af a kaotra aaiokt et coal, aitd aaalioliig of tb 
{‘rodacta, b obtained molia enbodiad ia tb MiliiaUiid labk 1— 


Corboa ...... 

Tar.. 

^atrr ....... 

JUghI carbratted hydragan • 

Carhoole eaida . . . . , 

Carboaie acid . . . . . 

Coadeaaad hydrocarboa and oUdaal gaa 
Solpharatlfd bydn^ca . . . . 

Ilydmgra ...... 

Aonaai^ ...... 

Nitrogaa ...... 


Udtk 

it-na 

;m 

TtWi 

IIU 

I«7» 

07 SS 

o^> 

OdW 

odii 

onss 


lOtHlOO 


Koar, m lb ftirnaw, lb osTgan introdiieed by tb bian ia eaaimBtd ia Ib iin- 
mediata riciaity of Ib tuy^, bhig Ihrra eoatened iota earbonte oaidc. and tb raol 
tooea all ila gaacooa prodoeta of diaailotiaa nock abaro tb noial al trhieh ka onoi- 
boitioa mfBnaiieaa> noar ia fact, tb lap of Ib faraacc 1 lb foal wiik vkiek lb 
blaal etmeo ialo natart ia ibrrrforr eak«, and apoa calcalaliBg lb aianaal of ear- 
boaie aide produecd br tb eoaalwatifla of U- 9 SS par rant of carboa. aad lb 
Bitrogra of tb air apaaded ia tb cnaihoMiom waget aa lb «MD|Miliaa by ridoBM 
of Ib gaaca eaeapiag Artaa a foraaea gUod tridi Oae/iirth col tb fcUowingi_ 


Ifitrogcn .... 
Cuboic aid# ... 
I.igbl carbrrftrd bydrogra • 
Carboaie acid ... 

Coadmard bydrocarboai .. 

Halfdiarvtlad bydrogra . 

Aiamonia . . % . 

• - • • «im 

- - . . O'lki 
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■nit* of beat ooMratof. tb* rant b^ imdra^ to »e«i iko awmrt of bi^ •««•- 
nr> to nira I kao|tTirara*-*-St>4 Iba-15444 (twm ot rat** ftom O* MUtrarad*. to 
lorart. Tbe raiooia of h«ra nafcW tai tb* fotdbra i* IfaMited to tto prDd*crf by^ 
the r%»ditur* of tbe otygtu, earrtfpandmf to 5f *h5t»iin'gro m ^j»red»c t>oo « 
Mrboeic oside i ihit amoeata to 90 ntil unit! t ha€9 fbUowa the rrmarhehlt enorhttMM. 
that ia tbe fhrnace which waa thr xtt j eet of eaperiwieot. oot lea tha« §1*54 |>rf eevL 
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crikaMi«l«i tatfw ibra twntaMjil* mittr aM H M •■4 

irM fn cnL af iba wh* fcrt li fmimi ia curjiat aa tW ftacMM l« IW 

fWrsA00* 

TW tmpnaiav wtkich ikaaU W r»*4aM4 b]r iW toM •/IW fbtaM* (MM «Wa 

kunM abb air, ia tan4 by 4bidiaf iba aalu af bmt, ait. m74 anwaa thm iba 
iiiibaiiiiM of I bibi«tama af Iba (MM b; Iba aaaibta t aaa ltl at «baa iba ^aaMw/ 
•r tba ■ra4ac«a af CMkbaatb* la ■whiybail br Ibrir lyi r ita Wat (I'MW 
at Ibaa gal iW aaaWa Ma3<r.i bal lUa la baVaa iW mab, laai w a u b aa ibaa ia aa ■ 

i m - - -* ----II---. 1 . -*.l~ a.—... ifc. Aaa^.- 

aiiiAaaribcIi^ |a«4a««aariW4Waiaijoa af tW aaal la Ma faaaafa atar iba ral 
Wfflkl Makiana'wTanr r aaoaa Ibrtbla. aad aaiag aaaiWti 4a ri Ta4 ftaw aciaal 
aaMTiaMali. Miwn. Baaaaa Ba4 FhaUr aakafata4 iba •Mapcmara af iW gttm 
«bca taBaniH aa4aa faraanbla aceiitioaa at nit* F, tad aaaa ibia may W la> 
rrraaaJ lo MU* F, 1 Wawaal a ia tar abaaa Ibat of aat Itais b; iW aalag a Ua« 
aaSaWali* haatad. Ia arilaiag tWaa waata gaara, «ara aaM W tabaa aat la taawaa 
Ibrm fraai iW (liiiai till that naBy ara aaalr. Ibit it. aalil Ibajr ha«a 4aaa Ibair 
work la iW ftinaacat H ia abrlcma ibat aa enabattlbla awllat taatt W ta aiii a al fiuaa 
IW biaar rraim of iW Airaaaa 'aHbaat tarloaaiy dataaglag iW ota a adaa a un a tl t l 
to tba fidaeiaa lad ■aihiag af iba arai la oadar to mama tW gaan aftaraaBy, 
aad altbaal faiiary ta iba aofUaf of IW (Inaea, aad ia aocb a atalr la «iU yamrt 
tbair «oaiba*iaa la W aSactad wlib aKa* adTDMaaru tW baight of tW taraan aaat 
ha laiaad. tba Ml width of tW BH»th beiog rataiaai aod iW gama aiam W wrtbdtawiu 
aaflriaaUy iW halow tba moalb tbr Ihaai to ha ebtataad d^, sod tlaa haatalh lha 
yoiat whcra thay Wgia to aatar lato coa i h ait i o a floai aaatact with tba atat ruy W nto 
air. 



lood 



Varioaa modca of eeltaeting IW par* haaa haaa Mad i tba boat toamt to ha ibal 
adopted at Ehfaw Vak, glHuiwy, aad Cwai Cclyo. A flaiiHl*4ltap«d ratliaf, >niial ia 
itt larnat diatortrr to iW IbrM of lha -taraaea, pnriacta lato iW lalaritw a daplb of 
ter traati tba oriBoait tba bottoto. floai > to DfM ia diaaalar,la alotad by aaoalaal 
caatiag. tba aM apwanlf. floai wj[|(eii a rbola yaoemda to a lavar baaiag a eoaatot* 
poiaa at tba otbar rod. (Ilaa>^. lOUV) TbaaiaianaktraflUad busiWAunal-abafad 
raeaptocta, lad art cbargid late Iba Adimmo wilb a asifona dlatribatiea. by Twcnag 
tW eooa by BMsaaa of oiiliMa andilacry. abieb agala rtloraa h to ka plaea abra 
captiod. TW ciioaiar tpaaa anwad iW fbaaal, buida lha flnaaot, flmaa a tbambirr 































». moN. ^ 

pitiSi«lM2*Se»rfeS»*i»ioo. Tk* »b3f«Ti»fw*» wiaW cta*Hy oalcnBood 



ky M Ui»i»cii«« at ik« •eeomj»ijri«f pUm, >005; lOOC. 

hraulinl lo ik« wTiUf hj Um propnrtor nf tha Cwm Crfio Dbm lre« 

/Hj. 1007 ilKnn UiB pU» of ntnctliiK tho gma wluefc ii odop^^ t>i» 

Iroo W«rki* nnr Wn^ham^ tb# tame being the patent irf C K. Djrby. 

It ooeiUw o brio pip# or t»b« UwiMl iota tlx Biddle of Ox pjrt of^ 
ftniMx, wluek <UMXMi( a ohorl dbcaace down bto th« ■fV* 

ttx top of iko thb of Ox hraan i» tk« fcnn of a rrphem, ■ « x»a«»O M of 
pipo X ulxB JO Ox boilon. or Ixl >>r aunr**, *Wr» tha gaa it 
•iy. Tlx ^SaciH .4»aa«r bT ‘bi. id.^ b Atx 0 ^ y « 

Ox ft« -tap. of tlx pxa. b» wbleh tkr drirto* of Ox fanMxr k “Pf^- 
noaUiy ofSTlroo drtrrioniA Tlx (xwiitce *.*100^ 

Unmeet wulumf UQ l«ii oT itrmner meeh^ M ^ »*• 

boiWta lad luit air »«o»w. at llOOCa j«x. 

and tiaoaa eqaal %o 7 cwttu of (nod toal par loa rf Ina, mad* at 5^ pet etrt, ■ Of*^ 

nr Sa. per loo OB 11,450 tooa, or I*4W. x 

Tlx wtxa of deraapeaxat ia Ox woHiia* of tdai« fomarea o^ Ox P y ^ 
drawn otiBaed rbrwlxrr. bare |»xndni«M0y iMM by 

t4 Ebbw Vale , and bo kai kladly Iwraiaxd oa with ibc biUowia( reooirao of kx ol^ 
•ertatbax, (br iaarrtioa la tbia artiele. 
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TW ---b vikkk dw vmm hnm^ talbMid. *w W •»><«.•• 

Ina Mb^T fcrt UM thraifl' tWIbaM*. «W rf »• toU Wb* 






■bob S Cm* k«i dM (kb b Atibob. tbb Inrbt n iMiaW U(met aT U b«Wo 
Wrma tb« volb b tlw tkmn bad Ibo dda of Um lab*. Tnm tbb uian iW 
gam vora albvad la pua ad bjr Uw aw ba fa vltbb tka farnarv. ihniaA ■ bfa 
•hick paaatnlad Uw fbg aad valb Wkta Ikt tobt ww kafi IkU of adaafab aaaal 












































IBOS. 5*7 

I ar 4 odT of ll» fM i«ii tfca omo •ir, «*• f-i ftmiaf ^ iW iiM^ 

aT MiaifWa iiu*v<^ •><»»• m 4 tW >?*»?« ■ **T ^ 

“•««««•." o«wT«l,wi«li lb« sMal »ec«»|«ittii«tt UaA aa4tr 

bm. ltmr%iilmthMi'mkimthttabt*»lrfttkUclmimmk,tb»eoM^m^m 

■ looM tufftr tm ikm eammt tt%t4 gim» km* y fcy prw w &»■ twth . mi4 
4i>rrMd ilKW ••><nt*§ lb* malir (^mw wbm ikttr <nt_mo 

k»Tiii« ikr ■iarrW. ta lha aamnl »«u of Uw *bn«K i»in«c«r»^ ^ »h« 

aavanl camat. mt* x iimm ij m i mtif •kk kta< i lha aitoatml^ ^**^ . **"1 

roaarftaa ilu» eo*4 c«ii»na aoa#. men mffiit* wuh ■«>»» «baa tketr mtmat <|aoa«yrf 
beat, aa aM eaUaatW by Iba harataf rf taybm, and by ^ daatniaM of Iba 
bnckvoit «a Ibeir aaiRbbaarboed. U thia aUta of tbiagK om ta Iba aala^ 
liartinai of iba faroaM voald b ato n ladaead aad toaaaflad ata ftrj 
llHoa la tba eaoual paatiai woald, aaontdiag M iba drfraa daaiati<a " 
atofadiaa carnal of heated |n*a tnmt item, diaer a i l U> Iba yatai af *>•<« 
Ibonmffbly daauUaad. aad aWfUUy aarboaiaad. or ppaoiWa *«ib a potttoa ttiU l a ib. 
Mala at oaWe, aad Miiiof Ibera atib ibe pnifarly redaoed oeaa, ealar lalo IMaa »rtb 
IkeiB. aeodadag a auaiaro af liooa ablab aiait B.»a>aray paara of talbn.ia^oaJay. 
ami a Hack cu»dcr froH Um Hira4anwJ ciawtHt WImh Um troa taba la ike tkmaK of 
Ibe fttfaaoa aaa kata aaly intwlly MM with aaarrabk aiach a.ora gaa raeaped 
•be aara air. m mitkt ha«a bora riaectad. aad oaauaaaaaUy aore naonrd m 
»na^ pom af iwTiaiiiat aad It *at alaaye a b trraed ibat abra Ibal Bade eftUtag 
mnt aduMod, Iba fitma ra aorbed aiach henrr i bai tbaa Iba otjrct, Tia. ibat of eiw- 
aeadaiat lha gaae*, aaa act attalneil tbOrfoBlIy Ibnaed farBacao wen fnaad lo ba 
datarlM la dilfriral degiaea by ibU *yale« of draalag o» iba gaaai Iba M roairal 
morrwm IntHwi Ikracme wrrr cflect#4 wery mocli ten tlM iW hcfiro^e4 Mcoem 
dnaf lop feniara of tarfe eaaaclty, frota ahicb alt attnopia la lake off aay aaefbl 
ponloa af ibe gaaea pro^ aWlaia laia. Il aiighl be aryaod. Ibat a* **^““”* 
aaaatity of bUal and iWI acta oaed aa bcralafbre. the aaccadlaa cairral of beaud 
gaaea oaghl W pradooa Ibe aaaw donaidioiag aad oarboaMag efcrl no ibe 
raaibeal auaa, whalater directloe lh«ry aiigbt lake in ai ak ia g Ibcir etoapa at Iba 
apprrivgiooaftba Ibmaaa j for If ibe eraiial part oboald aol haaa beaa 
arted apuo, Iba aatersal aanaim woold hara aora ibaa it> aaaai tbara of cbeailM 

laflacoeea. Bal abaa ll la eaaaidercd that iron la oaly aap^fola af lakiog ap a certuo 

aaaality of catboa, aad bo mane, it follnaa that after bariag laocirad ibla doaa, ila 
fortbrr raooaaia bi iba estaroal parts of iba foraaea abm iba beatad giata abw id 
em du aotbiag towards mpplytag ika dcdaieacy of earboa la tba awtal iidaced is 
Iba central part- Frost tlisaa eusaidefatioss it bacaow rrideal. that no syseoi i* 
drawing off tba pasea aroosd tba sidca, wbetber by ibe inaartios of aa ires laW Ijte 
Ibe throat, or by Utersi opoaiaga ibroogb tba walls ioto a cboBber aorrosndtag tba 
•op of tbo tesace, caa ba adoyitod witb^ noire or lew ip}nry la its action t sad that 
Iba only aanyjrrtmneWr laoda woaU ba to taka Iba gaaea ftwni a ckaaibw aboao tba 
earfoca of tba aiiaaralo, ibas at|aatiaiaf iba p i t wars oo tba wbola aecliaasi ares td 
ibe BMMHh, sad ibetaby sllowi^ an aonsUy ftae flow for tba aseendiog carranl m 
ibe atoldlo. os wen as op tba udea of the fornacc. Uy ibis OKibod iba wbola of Iba 
waste gases wnaM boronn atUised. laalead of a portioa ooly, and ille ftiraaoe woold 
be raatored la its original stale, biswocb si lha oirrettoo of Iba flow of brsiad gasa 
wooU sot bs iolcrflrrad with by oae^oal ratislaaos To fomi Ibis ebasabar, iba Ciir> 
Baca mnsl ba eoesrad Is, sad led tbroimb a hopper, a ptas lost adooud at tbs <?adnrr 
Park Iroo Works, with Ibe supposod adraaiaga of seatteriag tba ■iaciBls arooad Iba 
aides of tba Aimaca. aad prceeatiog ibcir areoaialating is the Mstnr i a eooical charger 
of Ibis desenptiao, hot Sacd is the Ibroal of ibo blast foraaor, was is aaa at iba 
Cifonhs Wo^s wore tbaa half a rratarr ago, tba atiaerala being ibrowa by 
bwkols Is the cestra of iba eooe, sad aUowrd to roll down to tba sides if tba fomooe. 
ibas giving a oap fom lo the a^aee of the miaetBlai Iba larger lawp of emnse 
mUiag la laa cemia , aad Bflrrdiag a ftwrr passagr is ibat dirertiaa for the apward 
rarnral- la was sot. bowrvee, tiaul isanory, IgSI. that a trial was wade, at Iba 
Ebbsr Vala Works, of aa apporatas of ibia dearripiloB for oollactiag ibr gases. It 
WM then aapplied to ono of iba old forsis of eosioal ftiraaea wtib a aarraw top, aad 
the trial prin^ raiaently a ue c e a afti l. the hraacs prodastag aay gnanthjr of iros re- 
galrvd aoroediag to the bonlro, m nsoal iWtctbI other fbrwam were titailari;^ Air> 
aisbed ia aad artiaad Um Datgbbonrbood, aad it was now thoogbl that tbo peiactple of 
takiag off Ibo gases lyooi a eaaaibrr abim Ibo asT^e of Ibo iniacrala, togstber with 
ibe cookal aaidc af chargia^ wcin tbs only iodispnaMe raoditiaas lo la rrr is for all 
fornscsB I aad aosw rros wh^ wot* origtoaBy built too oairow at tbo laoatb, wet* 
gaiiially bsprovod by tbo new nielkod of chorgiog. which did aol allow of tbo sur> 


IQON. 


Arra n(Uw aitembtWnf klgWrllua • I 
fcf—» ■ fiiai a W ■»!■«• 

iMBlk. fanWr aSftriaM*. hawrrar. 


I fr«B Ik* laf i tka aittaf I* < 
n af M lHlal (kaf* a «•! 
1kOa; *f Ikii aaara l •> 


A lariP fa man «w fcntiakal «uh tka mm 0 kial ataiHr 



tkniaL 

ata^'a^Um (kraaa wa i lia i ak a a $7 tm% kick. laalaA ♦* "kk • a*^ 
13 It* la. ialaal of ■ ft.|aii4 a tka Baanb aaM iia a aiaa *>a^ tka 
laaoU aite af tka aalla a ika; 4a lak*4 a aaak atka a ika mm «aaM a^ka 
of Ike tanmn. • aak ftaat dkrkata oT ika gmm *• ik* aMa M ^a 
M botioji » kola ikraaok ikt ti4a afUba Ihraaaa. la ika atak knatl i n«i 4 «# lk« bwfca. 
It «a faand ikal I laat la. Ika aaka tad olket adaerala watt a aakaakaal. kat a 
mti- Aulkar tm loaanU Ikt caautt, iaaipt of Maak_ b l nl af aai vaa AaaaU. *dk 



iraaiaa wkkrk kad aat aaa aokad a rad kat Tka «karcla« aa^ *a bm 
naad »itk tka fcraaea • (art, aad ika aiotnk draaa f u pkiM a Ite 

chaniim Mj>.tkaaaaUui« Uakt kapt fUi to a 

aMailii^Ur wkkk tka fkraaca verlud a aaaL Tkal di at ahkad kri«bt «a at* 
dw auaa of 
ka*a blvwa i 
^urtiaa data 

37 fral iaalnd of 44, i. - 

Ika Tba bubo ckargiac a^fttala akiak Mad batUa, ■aoa k d • fcal okaia 

Ik* tootok, «a aaad. aad UM ftauot ka aa« baa* awkiac aaialanafCrd); tot i 
jtmn, landag oto at auMk a IM toa tf grty ^ kra pa araak. a vkM katd awl 
fa vkila irno, 300 toa| annaaiiiat tka •knla of ka tai, aad a Brack aadtt ika 
ouatralof tbaBtoBa^rraapAeraaM, ttlkaeletcdlupaupaab^caaraaaaaM) ka 
aapatladtoba. k la claa. tbaraftira. ikat ika rorariaf of ika la* ka aaklair •kaltia 
to da vitk Ike aeiioa of a toraaca kapt fail to ika awoik. aad aariaf ik* paupa tona 
anl pfoponitMu from Ikal puia davaatarda. Tka atoaik maal ka aadi raliial to ka 
tkal pan of ikt toraac* wktck wpfmaan Ika amaa ka^kt af lha aatfkta af ika 
miarnJa. aad aol tka top of Ika uuuaar;, oad ika ^a rai ia n ariMo, ah I iiia p a nirai 
akuttU that krar ia diaaaetar to tka koobao or aidrat port, aad ahat ika lallar ahuald 
be aiih l ato f taee to krinkl ia order to o*cata a anurataai w aaeaii ra l c4ket aa Ika 
qialiif of iba iroa mdr. tad oB tka jriaU af fkcl Th* ttota of tartoattoa aaa akial 
^7 akra tka rauktraarl Uaea la Ika tontoca arc paraBal to tka ttohcaa. Tkr taaa- 
paralarc of ika toiarrala at aar (iaca bti«bt abota tka lapifca beiaa ika rama iknauh 
ika abate kariwiaul aartinaal ana at ikat bakkt, aad caeannwatiy anirkm at lb* 
anat of fkaloo ia la njaally prrpartd itata. If lha atootb of ika hrnara ka too atda, 
tka healed (Moa bne • uraaler teadaocy to para ap ika aUka ikaa thnNuk tke centn. 
tkna dctiroyiag tka koruoatalky of tko Uaaa of mjaal tanpenitan, iM (iaii;^ tkrai 
a sancd torn ailb ikt tea t ax tiila doaaainia t baaea ana at dtAatcal tra>|arTatBrat. 
aad of Tarioaa tlafaa of pnparalioe, aill oorapy aey naaa buciaoatal aaatiaaal area 
of Ika tornaee i tbm daarmding togalbar aad atUiag la Iks warn of A■in^ «iU pro* 
data evili ia proponioa to lha cataat of the dafitcika af tko cama from a korraotoat 
llac. Oa ike roalnry, if iko BMmlb af ike fanara ka too aamrar ia propcatioa to 
tka olkar parti, we any aipact aa aadaa pvrtiua af Ika puaa to paaa ap liw aoaCfC. 
leoriag ilw aUnarab araaad ika tide* caaipataiWaly on»el^ BMW. It la aoay to an 
tkal arib of tka nan kiad at bafara Muat caim here, ika koikcnaal liata bacaadatl 
MW eaacaii* duwawanla. iaaii'Od of aaaora;, gitbif aa krffarr, tkroagk aay keriaDaUl 
nniaa of tka fnniaam area at eanou la M panuana, aad at diffi rral degraca af daoBi* 
dalkia or carbundiaa, aocordlag to Ike dimk whiak ikay mar hara att a ia ad la tba 
IWraaer. Tketa an irTaTBl Inmanaea of ninokaa la ipiaariy toiUt with too aairww 
lofw. baiag grtatiy iaprmad by wideBiag ikcai | ikii aiay coaTraialk ka de w a by 
to^ac ikeai Ikroagb a roakal cborger, which hr lawcriag tka niton « ika miamu 
atrtaJk iarn n i i Uia widtk of tke BHialk i oa lha olkar haad. toiaaan Inriag Iko 
oppotila defrat of baiag too wide at lha top, aiay ka kaaetltod toioaw aBtaat, proridad 
the walla an aaariy parpmdicaUr, or 4“ oot widaa too rapidly dowawardt, by cia> 
idoyieg n Imi^ a aaar ai it ia aotatUa to work ia lha tknn | tor by ika an n tki* 
Ire^r, tk« Biiaafaia Boat hQ ctun to ika akin, aad the Urjpar lampa roil la tka aala 
Ilf tka farBeoa, aad n tociliiale iBo paanga of tka gmn ta ikal dinetioa, knidn 
giriag to Ika Mitoaa a aoacaia n « 
aad mittanoo la tke apwaid comat 


n cop farm, aad aiiiiiaqawilly a diauaiaka^ kalgkt 
mot m tka miiUla. Tkw phacipla of uaproriaf ik* 


IBOK. 
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•f 4Wfc««lT« ftinae* b ••I l» •I’* 

lof ^nam «k« »«> /tV t •kM«ia( P*^** “ 

I tiM MW aT the Uxrom froM pni«**>^ “r ^ _ 


r^^Wtec thm diwWt .4 Am I. Ifcaato, tW 

nri 9mrTwmi (a tlurt AlraWiia . * ,^i_ . 

TV ahM* Illl■l1^nl1n^i <tiB aatartanr aata ta a» aw 

aa4 ^wrf faapaataal iiai ti iia. * Wl»a« fcna aa4 |Ma»(j«linaB 
tVMn laraa m fnimm dw Wal rtaalu fai qaalit; at Inw. aa d n m 
•W tWr W"»w oa tV -pea tap prtaeWr.ar u lai rf t or tlia P«>P^ 
rnamritaat" EiparWw tma fftmi liiai -Wa ^ 

W Uw ilaawtar of iV vidaM part, food work la oktaiaad. ar-* 
tiaa frow tkat p iapi unl i ai . tf la raroa. kaa kaia jvalaMioo at 
ia V artiaa. TV Vif*»« fVatco ako^ abn hw a 

to iV gi«al«ldkBwt.t.» ofdrftawoort aa-aduma-wof A 

daoaati all to pa»l»i •» if iV aidaW part hear Mo irraol a rolatl M ^ 
IV bokkeo aatrt ai rw rily *• * **^***_!!!!'!!f 

amwid iV ndofaeartkotriop ValiooffooeadiMnreaWrfiVdi^ti' 


taruim prupwtioa 
laaiduna #*• of ikr aaeaediaf oamtil 
nriatina la ik> krtfkt. 

ntarrala 

anwadiV «k*tr top V at wo a dMinr»-at « « 

Bofo of Iko a-o-'-^i-f carnal, aad oooaonamUjr foaiaia oaly pantally propaiaf W 

ptoporttort roooBCBwadrd by Mr. Parry. 

,Oc«lad awrt wltoVtortly U aorfral I n waao w . 

PI* l ui kilflbt diTTnrr -'**^-'-*—*P"*' »»-i ■l-l*loll 
BM W at a too d-pib tbaa iw oota dt aai r iar. Tka ddc* of 

IV farawT w tka drptk akoald bo far med allftktiy dniat 
babuiard, fcr tV t>at«M of flrlaf lo that rofiM a lartjw 
raaaotly tbaa o-oM V cbtalaad by a raaical facta. Tkr 
fadiai of tV cam tknuld b* at r^ckl aafW* to Ao aa-a of 
tV (Wmaoo, aad fa rtaid by a prtdo^fatloa of the Vtta rapro' 
antiaf the ftaalaal dtaowlw. Wboa tka radiaa la art at a 
mol oBflo with ibia Uaa. whieh ia oAea dnoa to ffaa pr alar 
oaaacity W iV d-iard part. iV diatactloa prod^ by tV 
akan-MM of tka tniraa auy laat* a atfmaat rf tka attorral* 
oaaalad opoa by tka fiato at thair paaaafa w tka toMth, aad 
catail matarartlathoBOoaldhaeomprttaalrdfiir by lacro W- 
capacity. TV carra la coattaard briow tka oidtaa part at 
tka^raaca liU It taaata iba lop of tka boahao dd, tka aafla 
of obick aboald aid bo taaa tbaa ;t>o, and alart fraai tka 
pntat of iko tayireo //. Tba daptk alao ftwa tka taidatl 
part ta IV tuycfat akoald act V Uaa than to ooa diaauiar 
BfaahalftkadtoBctrrafikatBydraa. TVar pmpoauoa* fi*a 
a l>U>l Nmaca. rf aay datarailaal* kaifhl *ard opoa, tba 
Unaol ptooibU capoeky it h rapabla id ireatriiif, »hlU ••• 
asUag fVaa from aar dtoarttoi of form. IIVIt * 

Ua aol of tba tray of the actioa of tba opoani l 

aaeaatU Aa proportitiB to to piaalaal diamatar ladlcatatfiatbie frfara. ta 

■aenfreaia toatPorkyUlbcoaly towaatailad. Tba Vdfht abnro tka aaootb 

V trfaUird by liw Uad of bopper oood for ckarflof, when k U Intaadad to carry off 

***^liIabUra« vbaa dw traa prtiieipU of conaettaf tbooo gaara aitkoto iajnry to iW 
hiwt foraoca hecomaa taoio pmcndly knoara. attaetioa will ka ibrreiod to ika 
oaaUat aad laoat cooranimt m^a of iamidartaf tka tninaraU. Tba cuafaat chargff 
kaa oolr oaa dUadraatafr, that aaradr of alknriof a ftoal wa«a af fto dor^ 
rharfiitf i ptobaWy tome hind af irrolriaf btipper may ba owlrirad to rimiidy thU 
drfrcL It U of ooataa aaatioiid that tba foruaco U aap^M with a pauper ^aantlly af 
Mart, tod of a daaaity pmpu r tiu aablr to tba di e mat rr omao tka toytraa. at aa to 
ataiataio a oipnroaa CMaboaticm of tba ftial to lha rary eaotio af tka brartb. tka top 
of obtoh ia i-dlAto d by lha kttara a a, far aalrac AU ia Mlaiatd, a "CoM onaa W 
mioaraU win ramaia A tka cotiln. and prodnee drcaafanantt ohwh ao defm af 
perfociioa ta Ika ima of Aa foraaca ta lha hifbar nffloB eaa foaotre. 

n^t/Arifort/araora — Aaalriaa okAa fain from a Aumarr M Alfratoata 
Ttarbyahira, U rariaaa drptba brtutr tJw aaWVr, p»a to Momn. Boaaca ^ Playmif 
Af rraolu rmtaxlMd ta Aa MkjotiMd lablr. Tba fkrnaco tata lupaliad »kb W 
ebaren ta Aa aooraa of *4 btmn, rarh rharga cMtirtiaf of apt) tba. of coal, W lha, 
of calcIVd Irmiwoa, aad 170tba. of rimratnniN tV prodacl bataf I40lba of pif 

fiBoa wrto eolketad Ikroogb a ayalam of tabai of itu l kaMo itoa, I lach ta 



to fire a puca for mtarraU to 
fatinirt cor tr a t | tibra At beifbt 
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MO 

I'mwtir. nl vm n«*tT«4 ia ^Mtakw 4 !■»> «■ Imc. | af Mtedk ia f ia a i M rr. 
TW *cU kaova AOt af IL BwMa aa a |aa aaaifal U a g aara ala a ti ikt aacarary 

of ika dalarauaalMaik 



rraoi Ikaai a a a ly aaa it aw aai a i — 

L That aa a af *4IW4 ftoai ika ts|^ vilhia t fctt • tarfc ai af tlw tajr^rr. llta 
faa oaa atdiralj am tnm carboaie acU, bat caa0ai«a4 aa afprrciaUa ^ aaatity af 
c yaa tifta. 

1. Iliai tba aitntgae ia at a aamnoaai at 14 fWt 

a. Tbat catbatannl bjrAnifaa la <hoa4 an law aa ft Mkatiac tW at tbal 
4rf>b. caal naat ba a aJafaniaf iha fnmm af cabiac. 

4. Tbat haArngaa aa4 oWtM gaaaa ata at a aiaaiaiaai at 14 (bat. 

t. Tbat tbi ya a yottiat batoara tba ta tbaa lt arM Ba4 tat baa k aa4a art Itt«> 
iralar, okiah la probabta to ha aayU ia aJ bf Um (bet ikal water ia dtaaaapaaad aa iti 
raiinur paaaaa Iknack laa laym uf hut aaal 

Tba aaarafe cinapoaitiaa af iha putm mlaatf fhm Ibr aiakrlala aaa4 b tba hkat 
tame* k tooicwhart b at wwaa tba loo follow lag aaaibrtai.— 


Nlm<fa« • . . . 

CariMok aeU ... 

rart<aaie oxida ... 

Tj(iil nrWwiail bydmpa • 
ilidrogm . . . . 

tnaCanl gat .... 
Balpinintted bydrogoa • 
Aaiiaatua .... 


ao^oT 
-fa;!) 
icate 
tfM 
I m 
o-tit 
otm 
o«af 

imrtxio 


irara 

• an 

>4 0«f 
l^tS 
t-bTI 
A-3M 
tMIU 
O 111 

irtrooo 


Tba propartian of ailngaa to oxyfta aa aa avatiM dadaoail (bwai ibaoa ataltaca 
it 7f 3 to J7. Tba yandoct <if tba ooaibaaiiaa af anal tba taate ynifurtlatia at 
tboaa axittinjc in ataMaohane ak, tta. 7»^ i UHia. Ilw axaaot af axygm aiatt 
lbm«jfo datwod apoa tba wbaak acid ef tba bamtaoc. and tba oatfra «if tba arw 
ghrao la tarboo dariac tba pnxwaa of ndactioo. Kiio. to at a drprh ef 14 (tat tba 
M mllrciMt roataiaad »7* and SI S oxTgtn ta 73 3 aluuita, b ia baU Ibai at tbit 
depth tba gat nitii ainndy haaa aeetnaalMtd all tba nxygoa of tba art, atet tba car. 
btaiia acid <d tbr liaHtteaa; tad tba e n o a lati o a U dtawa* that la hot blaal hmataa (*d 
with eoal, tba mdartko of tba ima and tba axpobuM nf tba rarboaie acid fitaw tba 
liamtona labca etaer in tbr Intbea ef the farBata.* Tba axart rrgioo af tba Atraacw 
ia which tba ntelliag nf tba iitio and tba (bnaatka af ilag art aft^td k aal oxanly 
dalUwd. bat b ia attnaiad that tba pobit of (nami ia at Ibr lop ef ibt brartb. Tba 
ra g ina af txdacboa la a (bnacwaatelUBg wlik eealatate beatach lowtr ibn wbaoiba 
(bat ia (obe or ahaicoal, hrtaa aa a kiw* portloa of tba bade of tba (bcaacw mote ba 
lakm m la the n«wH of coking, aad |ba lamparaurt ia ttoraly an dtpraaed. that 
it ia ittflkicM arilhar hr tba radaetloB of tba ata, ear Ctr tba unaUoa of tatbaalt 
acid (bMB the Itattalnttf. 

The BMan naaltx obtCned by M- Ebriaira (tom a rbarrnal fltniacr at 

derral arc gixta baluw. Tba aMthote af aaaina adopted by Ibia cbrwwo ware 
allniMbcr diffrraat ftwoi ibota aotployad by Mratta. Baatan and i'Uyfiur. Tor 
drtula wa rater to hta BteaoNr ia tba A**altt dm Jftata, aoL ata. p. If, lift. 
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L Gai takaa • ikott liaw lAcr Um iatradaetiiB of ikr ck«r|»t II ^ am* 
oIm ■ qnutrr W aa Ww alWr cku^risf t IIL fm t oMe r tril ihrMnck • tam-irm 
lake liiar iarkca ia <iilif«»r> k t aa h ai l oat akli ■ aok* umI nt* a abaat of 
•vTj'atfi «kk k paiUcba of akarcoat aad 4aMi IV. gm caUma4 bx bariM (ba 
Btaioarxi k raaM oal aialoa t l/, baraiaa ahk a Mar aoloaiod iMai V. tha 
'Vaaia labaa aa boar afWr t VL gm aiillMM I 9 bariag th» auwnarx ai iba back of 
tba Amiaca aboat »j hmt abe«a tka tayffo t k bam wilb a ahka ftiaii. givliv off 
fflaca of oaMa of tiaa 1 it aaa cnOaotod thtoogh pnatalaia tabao 1 VII gao onOaefad 
ihroagh goa hamb Uard ahk gomlaiat k aaa aratrad «tth aoUrim lba«a 10 
la ^ct worlat aad aiaa fan iraa. 

Tba Ikraaca aa* aarkla|( aUh ooU bla*( aadrr a |nin i af -44 kiak of avnvy. 
Tka cthargo* bad ih* litUaoiag mpoMtioe >—Chan^ tM Ibai 1 aiiiiarali (vaiiooik 
HT Iha. I li m catoa c , SM lb*. Tkinx-lao ebarga* wm drirra la laanj-bm boar* 1 
tho fWraacc wia mi ff id aftaa rtan Iwcalf ckafgei 1 tka prodaaa beJag Sg;o lb*, of 
hUak caat-koa 1 ika daily tWd b^ aboat *!» Iba 

Tba ctfatiaMat* abow tkat irktic ikr carbooie acid p t og r i a al Tflx iliaihiiihfa dowa. 
wafda. Ik* oariwaie oaida pa a grooiiti l x ta arr i a. ika fcriaar ahogrtker itiaapfoariag 
at a drftk of t7 Sad. Ok r i am i n iag tba aoabm rr p raa i n tiag tka oayga* aad 
rarboa rvfrmd to lOO akfogaa, k k acaa that ibey diabiiafc ffimnaainly toadcfck 
of It Ibat. Ih* oxygea eoaudaod tarying fruai 41*3 to IS-X. Tba [ * nf< »tfa > a of 
rarbno in tba aaaw aon* riaaa fhaa U-t to agbt a reaak bro agk t aboat a* ba^ by 
tba earbnoia acid diarnffigtd frtaa Iha mlaarala a* from Ik* giaaiaa p tmloati af tk* 
iliatillatina of lb* ehaitsom It ia aaaa that tba rrdartioa of tkr nriaatal b alnady 
eonaidarably advaacod at Ik* dafik of lt| fcot 1 aad tkia, *0 to aprah, akkoal any 
cnaaomfUia of cfaareoal. bat Uumigh tka eo a Taraiaa of earbnaie acid kto eaibnni* 
otid*. Tba bydrogaa dacmaea la tka earboak oaida iacnaaca 1 akowlag that tkh 
gaa riarrioao an failaaaaa ia ik* rcdoalioo of tba or*. 

Tka naolta obtaiaad by it Ebahaca 6 oai a ook* hnae* at Saraiag act* aa 
andari — 
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L Cat obtaiaad by flaagiag aa ima labr^lktw •aatbaoirr* in diaoMtar. aboat 
oo* toM into lb* farnae* 1 It th* aaaw i tlia gia bout ifoolaaaoaky: IV'. too 
CTOwacnri*# aaalyiM of th* aaaaa go 1 V. ik* (Wuro ooUeeted by aa itno laha t 
VI. gav!<:»«<>tcd by piareiag ^ Maaory too Ibat abota ih* tii}4ra*i the gaa oaa 
•orodtpasial by ftunao of eyaaidt of potaoiani. bat no cyanogn eoold te dataobad. 

Tba (bmacc oaa SO fnri high i ik* air oaa aaffUad Ikroogh loo tayfmi aad oa* 
Voi. It 00 
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TW MklfM ih«« a dmiwMlM cf c artf l i acid, aad lal itat i ikat li 
acM irgtoi w af tW faruM aaaMTgtaja radactkai af Mm lakaa fliaa kf Ika aaida 
nr earboa aadar iIm talawiaa mt tlw l^k taaMMafa mi tka atMMiaf gan^ 
B<4«tai oaa and ataa bat ika l ia m to a a ia calriaaL Tka Mlactiaa af tka at* lakaa 
alM at ikia fagiaa ka ikt oaactaiaa et carkaala oaida kata aarWala aat^ vttkaal 
ahatiga mi aolanta aad wnkcaB in aaa m pttoa mt aatkaa. Tka l a rt aaai la ika ky dt aaf 
it to# taatU la iadaaa a MfpaattatB <kat a^aaaat Tafoar ia dtaaaiaaaiag taa diatriaa 
aa* Botakla ^aaatilx at tarbaa. Tka giaaa auOtatad at a day* aT akaat 11 tm 
mrwut about tka BMta caainitina of Ika BHatat auatani fra* tkal yaiat la a 
d<^ am fcat. tan-tkirdi ar laa total kai^ at tka faraaea. tka atai da aal 
tmaikly aatr. a^ ata f o B i yoa td a k aeat aalirrfy at cafkoaia aaida aad MUoaaa. At 
It bat tka axjn la lBa« aitfoipni aa Itk to lOOi la al»aa|dirrw air M it aa Md 
In loa Tka imtttan, Bd, mmaaU tka ozygra ariaiaa bata tka radactiaa aT tka 
■illcalaa of iitia maalttatti^t tka brya dadan. akiek ibaa ia aaaa la taka ykMU*' 
brlwtaa tka tnyfra aad a £ftb of 11 CraC Tkaaa tiUetlaa art aaO kaaaa la ka 
daaotB i wa ad wiik dUkalty, bat they ara t a d aaaii at tka klfk laaftmara yrzaa fl iag 
ia Ikat zoM of Ika Ikmaet. aad tkair rnlactiaa gizaa fiat to a ramayoadiof i|uaalky 
of aarkonlc oaidn, to a maaaaiylipa of Baal, and lo a coaaidnabta akanratioa ad Itiaal 
kraL Tka olkar Biaanlt an ndaetd kiyhar ay la ika braaon, aad llua ta oaouana 
10 all ooha ftnaaoi^ baiag dot la Ika kiA lanaarataia of iIm ataaadlOB (•*••. • 
teatparaton mack klfhar Ikaa aalM la uurooaT fknaM% a Ikr Itayaa yaantiiy at 
aoBbaBii^ ktlog caotnauid. Hanca H la ikat fcfge eiadata aaa>a i a a n aiai fk tl|t and 
io ooka ftmaeai akiU ia chtRaal bunaott ika harodacllaa of taiall yaaaiitjra 
noly titan tka warkiay of tka AintOi, aiakaa ika iron miUt, aad comdaa n|d*y 
tka uratU of Ika fenwea ia roaaaqnnwa of ika UayaHitet nduaiinn. 

rraoi hit aodkaaatric azyarinaatt oa tka giata biaa eaha aad tkamial fanMcaa, 
Ekrtman dcdacct ike Mloviny c o atl uala w ai— 

I. That tka aaioaat of carkontlad kydngta la loo taudl to caaivita aay iadotaot 
orar tka aknaical pbronuMaa of tka fitroaco. 

SL That ika atampkarie air ikitnra into ike fkraaca by tba taydn prodaata tao- 
niadTrly carbonle iM and aarboaie ozida, at a anaU dlaianac front ika apaakn. 
Tka ftrat of tkaaa faaetiooa giiaa riaa to aa azeotdin^ klgh tamparatoia i ika aarnad. 
00 ibt oontiwy, canaa a great aktoapiiao of lateal Boat, and a comapaadla|( hnaa- 
iag of ika taapatatiire at tka oaeoaa carrent Tka liauta of tka aaaa ^fmSm bean 
n mioo lo tba tpaet ia vbick M tnmafonnatioo of atrbooie acid into carbooic ozida 
takaa piaaa. 

BL lliat tba ateaodlag enmal aonaiatlng of eaikoala ozida aad Bitrogra, with a 
littla bydrognu pnxlant ia aaeandiag two diadoct adactat it eonunoniralaa oat 
p^ of itf aaottbio keol to Ibo ntzUriala of tba draccodiagoaloBUi i it baecmat charierd 
wiib all tba nlalila prodaola diaeagaaed at dUTcraat beighu. and it radoaat tka ozida 
of iraa io tba aKtaUw alzla. gnaiiniBai tkia tnaafonaation ipara rito la ta tarraata 
in the quantity carboaie ozidai t oia at in iaa, on tba ooMtnry, It tdoala tho aattantiiai 
of rarbooie oxSdo iota aarbonie add withoot eboag* of loJotaa. tad witboot coaa- 
boaikMi of AwL Wbanarer tba ndoetlon of ozida of iroa tato plato witk Ika 
ondaction of c arb o n le oaldc, dim ia a conaaatplioa of fkal, tod aa akaorpuoo of 
laiaal beat, ft ia raacndal, ibanfbn, lo tba good wrwkiag of tka (kniace, tkal ika 
aiiaanla tkoald arrira oinnplctrlT ndneod lo that wbm tba tantpararan la taf- 
ficWotly elrtatad for tba conTtnmi of carboaac a^ into earitottic oaida by nmtart 
wiib anrboa i tkia ooodition it actriy alwayi naliaad when tka ozida of inn la in a 
naia In Ika aiioanL Tka raaoctioB of Ika oaida whan ia aombination wiib 
tiiita raq a iraa. on tba olker hand, a high iraptmnrt, tod it can o^y lakt placo ia 
that aoaa of tko fornoea wbore tka carboaie a^ baa oomptalaly diaoppa a rad. 

4. Thai tka aoaa nbera otrboaio ozidk aziaU aloM ia naoek non aztmdad ia caka 
tkao hi ckarcool foraacn. and ia acarar Ikt Bomk ia ikt fotawr Ikaa ia ika UOar > 
it folia lowtr, knatacr, ia tka cyti^^r witk hnt hlatl, tka qaaalily of koat laaniaiag 
tka aaiaa. 

1. Tkal tka TObdla gaacooa natlm from tko diiiniatioa of tka cbanool fua taio 
iba caeapa gatto, aad azen no loflaaocc on tke ndaclion of iIm minrinla. 

Tkc motaal rafotioa at tka rarbonic acid and oarkooda oaida, wki* it okttrrakla 
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la tlx aaaIjrMS «f EboliBta, b ao( fooiulHa tb«r af Baam aad PUjtbir: tlria b at- 
tribotad bjr IHvIaxa la tW circaaHtaaaa lhal tba Icftr afcaaiim aallaciaj iMr |pNr« 
llnrM(k Barrow bwa iribn. aliiclk b i iaaiiag h i t n iaa ly btalad aa4 yanbll; cli^ad 
b; dw Ihifaniu of ara aad flwl latrudacari ^ IW rapid Mmai af oi, ao Moddbd 
IW caa^latitiaa af.lha (aaat, tbai tha aaatjab, kowrrar aarrfaOpeoadiKlad. ceaU Dot 
rajWBaaai mcemntttj iMr taal tBi a p aa lii i ai . Ebalawa roUadcd hb pm* ibroafb 
waU ubai^ sad froM Uw bwrr parta af iba finaaea. bw pbrd ag tba a^ aiaiamy. 
ti b obaioM^ bowatar, that aoaa bol aary (aawral c oacl aaiaai eaa ba drawa (Voai iba 
analTab af tba flnaaaa (ant. ia wbatraaf way lbt 7 may ba colbalad, far ib^ aaai> 
y aiaa oanoi ba lha aaaa aadrr bU dreaiaMaacca, the aaiaiw of tba farL tba pm- 
•ara of tba Matt, aad (at Mr. ntrrjr'a ry rio wata prwrr) tba abapa of tba (braara 
itaHf. anwc taah mrt aa iabaaBea ia awdityiaf Iba circaauuaeaa wbbb abet ibrir 
miBpBiliioa. Altb«iw|tb.tbair fa ir, itbba f i w atbli tofattbaatwabenqriaaoftbtfliniato 
wbatw tha rWarlbai af tba aaida of traa bajpai la taba pnaa, that la, to dadaa pro* 
ebrlp tba Uaiiia af iba ** anaa tf radaatioa,’'^wa mmy la cmaidrriu tba ibaory of Iba 
prodactioa af trad# troa diaidi tba famara iato fuor anata. I. Tba aona of radaa- 
liooi I. Tha a<aw af carbamiea ; I. Tba aaaa qf Aadoa t 4. Tba aoaa o^nUaticaL 
Tba aoaa af rrdaatioa will aary ia ratiwl. areordiott aa tba faraacw it w(>fi.iiip with 
coal ar with ewfca | wiib hot biaM ar with aoM. Tha aoaa of emrbantiaa cnanoancaa 
jaal brinw Iba Inp of tba baan, Iba i t doaad axial ia a wA aad anikabla Mata brra 
anjairaa carbaa, it> rapid Mafciac baiap rHardad by tba eoametiaa wbirb tba aidaa 
** of Ibr (braaiw bap la a In aadrr pu Aiwa tbit yoial dowaw a rda. Aa tba rurboaload 
awlal paaaaa Ibroacb tba mmr of faaloa k atallB. btgnbrr wllb Iba aanby aaitlan 
which tarra to p rolict h Awai tba oridlBiaf affcata af tba biirtb aoaa. that «f oiiita- 
lioo, th r oaah whiab it pawr a fat ila paaaafi tn tba omrlbta. If tba Maparatart uf 
tba anaca of Ibafaa aad oaMalloa ba aol macb bl^faar Ibaa the aaaltiag poial of apa- 
raiar iraa, Iba BMCal fat tba rracibic wU be whda. whb Uttia or ao prapbiut and if 
Iba ina ivmahi aaSeteatly laag « tba aoaa of carharatioa to taka ap tba aiasiaiaai 
^aaaiky of fwrhao, it will ba bripbl iroe. Tha radaetka of tUieoa appran to laka 
plara at ahoat tba axittaf Icatpcratara of apcealar inai; it aaiata Otrrrfort fat aatall 
oaoBtitj ia whita irna. aad la pralrai abaadinica ia tba pay inw aaiettad fn>m ro> 
naclory trea, which raqaira a high lanprratnrc. 

Tha panpnrtiaa of ewboaio acid fat tba gam obulaed Aoai dUfetmt baighta ia a 
faraacc, hv hara aladied by MM. E. MMicforr Lari aad Ur. Eaui Hrhaaidt (Zmt- 
mhnfl fm toHm / ■paa i awn i ar aia i a . lAM). They faaad that Iba aoaa fttao which tbia 
aaa ia aotirrly ahacal ia of arry liaiilcd rilcal. far altboagh it it aoa laal with at a 
baighi of 6 laat fitini tba tayfra, it azixa at t fact to tba ealcat of -tTd par caat, 
abora wbidi poiat it diadaiabaa aa to It feat, wbatw it ia a Fnan tbia poiat it 
agaia iorrcaaao, aaMwotta^ at a IwigM of JO fcrl to 34 acr eaol. It tbca gradoony 
diaiiaiiba» antiU at a poat Aioa 17 to Jt feat aboaw lha tayfri^ it aaranaa » only 
IJJ or Ul par aaat | after which k goH ew iai iitoiiig with rapidity tad rcaoUritp 
•p to tha faraoea taootb. Tba earbMie acid raiatiag ia tba ftamaai gaon hKoaa a 
I > and 30 fact ia iwfarrad by tbaoa cbaa iala ta tba dace w ipiwitioa of the lioicMaaa aard 
00 a Jaa • aad iu gndaal dh ai n a t ioo tbpaa tbia poiat jadimiaa a iwaeliaa of ciaaii> 
darahia iraportaaea, that uoiaaly of tha earboaio acid upaa Iba ignited oohe carbaai 
baiatlahaa apaadoarboBie oxiJk tbrawd. Mow, the quantity of caiboo lahra ap by 
171 panaofcarbnaicacid MoaoTcrt it into oarboaie ozi^ aaooola to 7S parta, and ta 
la lha Atmaca rapenmeolid with, MdiOO kilogniaaica of Uawatoao, eontataiag aboat 
aoou kllofTwmiaca nf earboale acid worn coommad arny It boora, a laaa of faal 
rqaiaaioat to 1173 hUagraaiauw of carboa waa daily oecaatootd by tha eaoraraaa of 
thia oarbohic acid into twrboaic oaidc, aad Ibk ba eouidand cqaimlaat to IMai 
hilopnaniM at coke with II oar caat of aah, Tba boat aboorbod hr tba awaacraioa 
of me carbooie acid of tba tiai iwt oaa inta a gaaceoa atata ia faaad by calcaUtioa, 
tabiag tfac tpeeik beat of earboaio acid at 033, aad the hoaiiag power af enba at 
•nod, to ha cqniralaai to that kr*i°prd by Ilk cooibaatiaa of 321 kUoftatatnci of 
aobo, Nuy it woa detnoattrated by Uimiog that tba qiuatity of boat diacagagad ia 
tha riWTcnum of carbon iato carbooie oxida ia nneb Imc lhaa that fatangifad in Iba 
ctMvrraiaa at eorbooia oxidr into carboaic acid, abbooiA lha bom quantity of oxygao 
ia r^nired ia both coaco, Tha eoamwian of carbon acid brio carbooie oxidi by 
patotog OTor ignited carboa, in otooBtially t^twofold acdoo i a ooaihinali<« of earbcB 
with oxygoB, aad adaeoatpoakiaa of carbooie arid briocarboak oxide and oxynoi i tba 
fttnoar la aaeoatpaaiad by dantopotoat, the latlar by ahaarptioa of beat i lha latter 

C rpoodaratao to oneh oa rxtaal aa tohidieata a Ibaa of laapermtitra eqataahal to tha 
at dpcluprd by the eoahoatino of ICUl hiio p ai a to cu of eoho. 

Tboaa cooaidamtiaaM lad thaaotbori to noploy burnt Utar ia aiahiag Mail fiiraafia. 
and iboa to obriola the hno of bant t Iba naaiti ware not U ftrat oatiafaetory, tba 
■aaageauot of the faraaoc bauit acty diSotiil, aad tba tlap Maeb and paacy t bat 
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MtWniaraily llw varUaf «M lOfiW aad 'jeo4, aad At of ttkt m4 At 
rnmt iM ptoitetitM arc ita l » 4 la kara beta rwrj cnilaMi iietvintr ika ra« IfM waa 
mil briiar naltty, aa4 all tka katarinr pans ef IM faman, aa p a r ially Ik* Maar. 

rn ai kirl V - rrtt Stfrr — *t rf f- 1 — i V'i **~-*•*“ •*"* TW 

Aittuaiax laMa ik<ra* ikc ^aaat^ of tokm rgaiaanil Ibr ctar; 100 kilapnuBaMC mf 
nw tiaa. aad Ik* prodacliaa 4afiag lia moatbi’ TW •yaraa la tkaIm a^aaui rcArt 
la ika Amiao*. ia wkick boMalaaa mktm «aa aaa4 1 tW nn M< ouiaaaa la tW uav 
roraaca. ia akkk bom kaa alooa wo* oanl i aaii ik* lkir4 eatoaia l» tW (Waaea 
ia ahM lioMUcaa «M aa4 fcr Ikia* BMOtki, aa4 boiat tuaa fcr tW aaai Ikrca 

BMicilka 



TW Trrj icfalor and nsifniiB moltt (froa ia tkfai labia, aku* ikal kp iW Ma of 
tamu Una. tW cnaoiaptioa of eekt tar ararjr 100 bil uraainaa at nm ittm aaa 
ndond bp 14 to l&| lOopaaiBMa. abila cl IW aonc now iW paadocaim at km 
taerraaad. witkia a rcrtata period, aa nock aa n to 14 par ceaL 

IlithcTta iW omioo of mrlolUrgial*. with repaid la Ike on of bant Ika*. waa 
nibar aabrtnTakle thu olkcraiar, bat lioea iW abera rspcrinrnia «rr* anir (al 
IhtprWX k baa baca antde^ wkk pond raaoll* ia EiigUod oad Walaa, oad aa noth 
aa Id bilagraaaiaaa of com inra, U ia aUlad, ba*a nrad for ararp lOO biioframoic* t/ 
liawatoa*. ahick *a* rraiaced bp S3 of bant bmr. 

i antAa oad c ttm i emi raaititalan ^ east iraa, — la c naanr cc tbora arc tear \tria- 
ripoi rariatira at caal in*, boon reapcctirrir a* Noa. I, t. 3. aod 4. or Art piap^ 
trimki fnm, mtAd, and wbdrr ibeae Unna, allboapb roarralaol, da an, bi>a«rrr. 
iadiaato tW iatrioaic calaa at iW Ino tbaa draoouaalad. at At Tariabl# r^Ui«t at 
ora. Aarl, and ihnaaloa* oiop ncreiaa lack aa iaflaaoc* oo iW reaahiag end* inia. aa 
to nndar a kni daaonlaabaa of atm taaaafbetarrr at grrator fiannarrial valor tbaa 
a bigbar daataaiaatiaa of olWr makm. TW gcaani dunetan at Uw toar ranria* 
ora (boaa:-*^ Ko. I. Ootuor. dark grep, ia taiga noodad gniao, obteiaad cannoalp 
arar iW ronaMnervaal ct tW caaiing akaa tW fhmaer ia ia goad oorbiag «nl*r. 
ani «b«n aa raron of rarboo ia pmrat t la floviog it appran pmp. and ikimr* .ho 
U aa aalatiUalinM. It ezhibita a larikca vhare oipalaUiaa ccgviatiaaa drralop ihnik. 
arlrca npidJ^ ia rerp So* braacbeat it coagaala or taaa arrp aioolp i ka aarftec, 
ab«a cold, ia naaolk, coocara, and afta ekaigad vitk pbuaWgot it>kaa bat a 
auxiafala laaaeiip. ia IcaaWr aodiT IW Sla, oad taaiapcibi* of a dall pidiab. Wb*a 
nailed over agala, it p a a an iato Na I, and faraia iW baas natioga. Ka. g. rnliiar 
bright grep. at aoadl-gniaad t tne t an . aad inuiepmad oolp «ub noall graphil* 
iinina i a n niaaai great WaaeitT. ia aoailp Sled, loraad. aod bored» map ccea W 
haummd to a emaia ealeai i dne* ool rvadilp cnek (Von rbaagr at lm|afBiai*. 
Vo. 1 ia a niitaic of vbita aad gni ino, Oa tramalf maultd iruo, liitia ataie aod 
apote tf gray troa an (bond, buetapmad in bright or lonerp itoa i naadiy mrafcd ino 
exhibiu akin apecka oa a girp groand. Ia irriaind mo. grep iraa ia feoad'Otoce 
aad bclaw, aad brtgka iraa ia tW ouddlt. vitk otraag draurcatinn. No 4. HWr 
•rea rariea fron tia akin to mpiab akin i it ia vtrp britiki. mekiag amip. ana 
bp Jnage at tanpmtore | U ■ sstraarlp bard, aaaatnan reca mura ao tbaa 
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tnrW<l Mtvl, M ibU U wOi nuU the ttrxmgr* flW. aad icnicte (la« eMOr. 
Fraetm MMlinif laaiiaar, itiniirt ltiilD»-radiatia(, MMrttMM tBrly fptiMrr^ 
■nowtinn droar a»4 mnciiiiidaL Ai tW ft«e«urt ehaagr* ftoai U«ib» 1 to naeboi^l, 
Uw ootoor Ukowia* Torioo fhmi vltita to grtyith. Mraii •proiHr fTotky, M. E*- 
BuJo Wm Una grrj rm* inn »hra hcotnl. ramat bo voUM. bnwn it bccooMe* 
uMlT si 0i» Tory lovcM wtUiag hoH- ^"bm Wotod to tl»» nritisg faint it iWiro 
■Mil (oiidraly fo«o into Ibo fimS nolo liko gnj Wg inn. bot lo nnmtrd brfioo 
(biiog iaio • ooA |iMly anoo to this IFkriaty of pit iron tW abolo of Ibo earbin • 
oailrd to Ibo innt » »o Bo»«r aood »»r laiNiag, bat al*»yi fcr onaocrabn into 
auUcabioina. Tbo bright inn obtaiiMd frna mthi* inn on nntaiao Un larjrvM 
pnHwrtiin oftarboa (S'# for erat oroardiag to Rantra). A abito ina it olooyo 
tbr molt of • doTiagmmi ia tbo oorbiag of tb* fSmneo, tboa|A it by M nroao 
biUooo ibot abra the Iroo ie while the Airaaiia nan aecaonry be ia a daonlond 
Mails lb* pnr o eaee of asaagiBfO*, tor eianplr. hM a teadency to anke whiw eoH 
inn I but the qnalky any bo caerileBt. The whilo iroo nnafaip| ftini dnaa^mi nl 
«.>«• iatprrIMy. ani liarta ool ia caitiag ahaadaaee of white actalUlniaao t a giro 
rrry qaiebly, oad oo cooUag eakibila oa Ha Mir&eo irregatar aaemtiea. which nako 
it eatmaoly nmgh i it it caeowdiagiy bard, ibiM%h it io oaoily brokr^ ibofro^rr 
ndiatMl Bsd liMslitf 1 Um bsf im H sflorAt it of Infimor dov ibm kittd 
ofuli i. W.ar. prodaent whoa the Nraaeo la rarryiag a htnry bodra of forn 
ciodofo oaotaioiag aolpbar oad pboapbanit. _ ... 

That there are two dialiaet kiada pf white eaat Irmt lat That obt^oed fton orea 
nmaialog a targe propurtioa of moagiti ete eryatalliaiag lo Urge pUm i Ikla rariHy 
it iMhly prired tor auikiag Meoi »nd. That rrtaliiag from a beery auaeral bardnt. 
or n^agrami dmagrtarat of the flirnaee. or frtni ^ rapid chllltiig of (Wo^ grey 
ifoB ert tCBUiAtB^ io mboU plotot i botk ort bold ond bntiioo dfiO oiori to iaoo to* 
laM. reel inn. which by tlow coolrag b grejr, becotnea whin wbea it b eootrd 
rapidly t oa Ihe ether ha^ when white Iroo la taeked and allowed lo twd eery 
gradiwlly, a portan of Ibe carboo cryttalliacn oot aa graphile, aod grey eaat iroo n 
prodnerd. . . 

la tone inn woeha eir earietba of pig iroo art tecogalard. which nay be cloiwfied 
that I — I. Firot feeadry iron, largo eryalab j *. Second feoadry Iroo. UrM and 
tnall rryotab nixed i #. IWh grey, aU aatall crytiab) 4. Bright grey j to HotUodi 
€o WkiWt Ml Mouirdi 

The aobjoioed talde cxbibita the cotnpoaitiaa of toon diBermt eariatiea of Conti- 
oental, CogHth, and Americaa erode irooa- Tbo oielbodi of ibtrmialag Ike 
eimvota which neoriy alwaya accooipaay eaat bon, are girro at the end to thu 
anirU. 
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- —- Oj fc — < ia cn4a {rsa. Vat aaty rar^j la ^aaalirlii 

UK cBi B> aU a^Kt iVa ^ aa la t aa at ibt fMact. Tha atnaaits iha ^aaatMulta 
•Miouiiaa of *VkV hu Vani ama k tVa akoaa aulm^ 4k Vaaaaar. aataakU* 
aatiiff tW aVjM <aa lK Wa at aaM (laa. Wa kaB. 4an^. a*« a trm eVaarra* 
Ijnaaaaaack. 

iM. 0»VuL—bui aaa taia af aa; %aaati*f at catVaa af ta a (iMlaaaar S faa 
aaaa. at «KkV pciM a Vuaaiaa aMataMl i ^ ^l■ l la na 4 *m fc ia ik h d» aVaa 
arjiiaUiaa fia aa •ateiilw Inu (V) (r) (•)((^^haa a l lat at aly Ma lli aMaaaltMM ai 
at >a Itaa aaii S-ll u f V u . It ia a ttOa ^ . famt , Fat: TWawut h^VIy aw»ata U« 4 
iraa vkicli Faialaf aad atadtrt aaaU yca< l a a a» aaadatat at Ifva M M aarVaa M4. 
TWfa laaaM aan—u ftaa4a>laiag.uaaua a iati ll ii ra iaiVayaWaa.lWa ii alaa a aa€ 
a ^ toMateag I --—■— tiriTmrh at tr-i iTitaiaiat 

mulff f fir*** MaaM*«u Ik --* - • - * *r>^_ ____^_ 

a-carVatat 


rcfvlar aa-aaWa a^a. Wi a Ww a T alvaja tFraar la gnf Iraa la iW tmm at 
Aaa4octnWdnlftna^ TWyniW iraatiy a^paraaata urVarataf lraa,Maai 
MlWauM a8lk«r{»wMt,BaJ na uf rw a nia tT-W Ifna aa4 aatVaai Ita » 
ia iraa gnj, ita hariaaaa la isfhriar, aa4 W Autblil; laai iWa iVal at anatai i 
iW mapa ar>T7ii«la allni ftrawl ia aaaitira In laiya raatiap ara aaanara4 aC iha ar- 
aaliarcarburac Oitrh rarp {acaainaalr aadnaaara la ahna ikat ia ft*? au^iM iVa 
rarijao IW ottr^<afWiH U parilallT iaj4arr4 hp aAaa. aaH». aa4 iJLLiraa fa4 
iWInmbjrauugaaawBialatWraMCak. lalUm u i anra iWaarWa afiWBaa-aatWiia 
au; W paitiaU; rrtUa.^ Vp aliaoa. pWapWraa. or aai|4mr, iW al«iaala4 aatVaa 
ainira^* io tW fctai at fnpbUa. IW aeeta dariiuaalliiia ia a<rtia4 W Wat, aa4 

apecaUr Wk If aapeaaJ »o al»ai|i.ratBfc coBakkraMy aW?a W tatiaa aola*. Waaaaw 

prtfi If akialy. tW frapkla aaparalaa ia larya Sakaa. iTri^,. ia auaara 

*^1 *• *“• ■ rarilaa aaW at iW 

iroo ia ahralcaily a^ arltV oaiWa. IW taal af IW laatal Wiaf Jjaaalra/ ia IW 
"*auilaaVia Iraat aa mti'ma kaartar laIW ralnl a 
of Uoril. iWi ^ aVole anai of tW iraa it in a alala oftaubiMUta anji iWrInMra 
arista coaitllarau. aorV at cartnn. aolphar, pWapWaat. aad -llnrni TVra u IW 
^.apir-iraarf W*™ Wrtaa (•% tWra k. rfaarJS ai^ Wau 

tapia**<l by aalphnr tad pWa p h o c a a **• 

Kamra firta aa iW i^ of •rraril aaalyata, W*«3 par taaL at iW aaaaiit? at 
catlaw ia raal-irua aaorbad with cbarrfial mna rpaiKie ora. Ha otataL iJui (roa 

*S.**!lf* ^ P<^ "f rarWa Hill rrtalat IW prnprttiaa af raa«>iraa, 

partiaalarly^ ^^7 ^ frapkhe •Vm aWiraad Is «n>l alowl*. Wni, 

* '7* *• fcafeawa. aod latRoly an if k aoalaja aaily |'« par 

7"V . qaanlkr of rarNra «t ii Maai. Ibooi^ ant nflW arkUUr kind fiM 

S*" *“* ■ pf«»l»nino of rarVna ta I -TS par nat. k it wtMabio oatr 

la a aiiflii d^m; tW lalln- prapany iarraaara to iW bardona of iW irae •' 

An MMUnt tm febfl t >,1 Ata l-A -- ^_I_a _ . .a 


A ^dLli ^ m tA# luvdncH of iW Ifoo 

^ fhmil'4 lf> IS ftr cent, nf rnrfimi »■ b7ia4f*oiinUitMxiaiitni«/bc«^ 
r ry**' «° «.UioiB<; M par ctaL of larbaa ia a rary mA aaal. 
1 ^ fo^ iW bw^ry bH«saa tW Maid (ia. irmi wliioii but yai W Wtdaaiad) and 
manra^ or hw Irao. TWaa linlti lia parcrplibiT UfWr tiw iraa W para t and 
W ifUeaniaia aUiooa, aaltdmr, and pbUjSi^ n ua iraa aa paint aad 

TW compoaitiaa of iW ranooi earUdra of iraa, ae«ofdte{ M Banhlor, la at aadrr — 

rac». pik:*. fc. Pt»c. r.»c. r^c. 

Iron • (H«l O'fpO 01119 0 999 0917 OMtl 

Carhoa . 0 400 0 310 ©•IM 0 101 OtlJd 01M37 

1 ‘S ^ •**" "P •»»*«• " »«" ^MlWral •ayni 

I. By iwBwIiate raetatf vkb iW ianadraraal IWI road I. By laktoir ctrboa (Vm 

**^C***^,.‘" • «•" IW ah- la iW laW teraiaWdoayfTlu (Wrarbaai 

aaiWau^S. at iW aapaaaa 

Slrb^iT •“ "iN* iranafoiW^ 

* fraJi a^y of rarWu, .tOoT:;. a«»a uunarud 
««ria" ^n" IW siidaof iraa.aod ihiaa^aa oatU tW 
tabnk of iW etida of iraa aaa radarad. iW autallio Iraa iWa liinmanaad cafWau 

cJiaftoai W raiy atmifiy igailtd yrnTlou ta iW riparltacal. iW aaiWaiaatiaa of tW 




raoN. 


-rt-S -a-t-i r^ ^ «~»-ar 

on»tr%it» lk« aMtBl, ciw«««tiB( k •« if*m «wl «»d «i«i i»« eM*-tt»« 

SIrf M tJL *. «« in.^ k ««»Tirm i>lo .•«»• Mrk« 

.yir^ko. 

ia roafanwiiMi »i*h Ii7kn«n- Or»y1f« «»>y »•»»* "t ,•* ■r«r* «* 

wUek *» rWmkally JSiCiijlkh th« koo. lk» ■■r o^ b t^ 

, lb. 4.«fP>c ^-rd .p«. urry Iro. by . 

sni5ir^xru,«-b..^^ f* u. m>o«« -r i» th. 

^iCcTMl while* <k«wi. ••• ^npn. 


.f «.a. in* k Uik riww -wiy 
iSl^UESniy. U k -ldr*b- » taip^ lb. m* far 
f>M» ~ M it iMw* »• Ibr«rtol lb* propaity et tadma tr»»<|^y i k » IfHer 

CXute in* wMhia mainkUy » 

_J- __ _ i...iijM«tb.tnrbfittk.«irirf 4»Tt—kkl*n«e«- Ayrina » 

MnnawT^ **l-4n» •■d •!■•( ■»« l»|in>t«d by ybapba* »»d by ** 

SS Ufakner k lb* ofabnM*! D«—or. k U- l>«r«»or 


raenat*. a* k . , 
knyortioB k ■■*kr«i I 

bank** b*r in* «kW ITiTu'—::^ ’ A^kg fa 

tftn'tot ht 

____ IT iron, 

irtc; 

rf *lSX^*kklT*i«b*^k..ad*lr.bobbkfc U k aot farfak » wto r*u«t. 

Z r~i» S fak*. pn^anto. of topbfa faJMcm .iito Ik* lj*^y 

« tofaitoTT^-in* «# gi^^^kr k «h« U k 

II inMt g^ tk« C^mmmtktk «f l•tt«ifT• ■• •• miiiiiflMitwrt of n^'ian^ <■ iW rwi* 
.toZr« ki Muiehtoirb, tto k ermk 8-nlkb •orb* 

■_- u tbro** kfa iIm fan*** akh lb# oOwr .otolwriil* af lb. cbarp. fa (Rndm 

fer gn f*»dkg.Md kk «dd.d afallh.r«r«t 

kJSLSfai tSrfVotokSg a**, k . rcTfab^ fa^. a U 

Mfaia ito falpbar pnanfaa* lb. property at •nanramting fariK* k lr*o i »d «« 

•ntlM bt* k ilfaUfarnr »hll* and gr*J k » to di^mk fa to kno tb« 

•a^lkto ^ HI riMi —- - geii rwim ib* farouoii* of »kk rtriHy of eak-koo k a fw* 
MIM, obkh'vkiMiM k ooto yr agaeo gwy ito 

«■* kfakkral faaader woaJd irmet fa each ■ nerthod rf aiakmg “*12*^ toiJag 
eaJitok^b cb. bigbto po.kbk degifa of teyck^k 
Boiikd troo. wbkh bo* m itokiy u 

: 5 !nr:?ifr 4 SSS!i.'af^^^ 

lS“i?tor‘tjSSi.. to rtoluag l-.y. 

hTtolted with irea eoafaiamg to UrgeM *»oiiM of ebtoieaJly coi^ 
UbmI falpboeet «f ito k farato oa to nir&M i oadaratoh a kyer of 

vnnUlDk ui4 hrnmh tlwl, 0 l«y«f of ■Aim« of nrbuo t mmI *b« 

^ of ftopkii. k m.M 

oaauiotag ito bills, eo«btodearboa4i«, and BO graj*rt»,kfor»^ Ttotod.^ 

hrto eoaibtoSaokb to itodkpk^ a ewr^oadfagynjoe^k^ib^o^ 

bo<».«i eoacatrated k to iwaiato of «k.fayiag oh k. in*. To goa d 
MBlaM ibia. and k «nbr fa akak a avtal wbaib toU to^in a mb^i of 
•alpbar, to •kg* toaU Mfaia to wa^i^* ***—« of kto, M Brftlu rt' 

tonra Ito ibk wtb decofapa** ealpb^ rf k ib. 

prttoto rf etrbon M. J*aoy* ftofat, toi to pinpo^ of Iw .ad kBe» k to 
itoatty b* * *4 fa •• 1 k k doobtfal wtuihef eacb * UgUy b**ic eiadi r anu ld ta 

* ^ » *%«^ 


BBlpbar k i«* in* di»kkb«» k fawportk* ■* 
Moa*. A kiU ttorr das k osto rf naigu 


oo 4 


Btuginra*. and k k favad that ahaa. to 
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T"*!"**^ T**** •** r«t «# Ik. |«i4m tt Ik* Arm**. MlpkOT 

***‘**. * ”***!? **^yv* •»•». M. Junjir WBrtt* iJm k* kw 

•si»n»*«lJ))r. tIUI Ik* •kkMiiair •# nM-tna tmSmt Am MltkBfMranT 
M <■«» U M to iW tobtrMttrto • ftortMHi vf iu orWA, m 4 itt 

* *”"***. >* «• ••»“ >-«• »«T*» wat^fU TW pnanat ^ 

ttmaU ■ f»»- 


t. ky RlMk Ik* aajMrataf* at 
* •k* k*aa»T. If |k* i*aiUl/iif MlBkaraSa craUM* _»- 

tioM.ptoMk«kM«r*re*M. Tia U»«a^2SkJ^JljrkjMU^ STT- 

•“ *'** P**' tmt., kw Is tk* aks** aUTs aaslsas is) 1*^MaS Aim i 
krook lak coamaiag «•** art cask aa4 s* kswlulu « ' • PlI* '™" 

Kots St k^k a H |wf t«st OMTtliy Mnka*. 

Iku tad tkr grater Ik* a*uaJ!j7tgl^J^ teiT^ 

brgrr Ik* tsMatl tt mUcos, tircasw Ik* klgl** ik* trajonn of tk« “■ _ 

thstgsi. >iUd*| *sJsaterjsnja|k.,3yofik«^^S^^^^?^!r^.^ 

*^**^ | ***”>^ dfninl. A drta terosg ccal rtekltM a aall ■** 

b«rdn Wa mUms Iksa a iaterte* nal, tk* auamJ 

“ •oW, Wtsaaoflk* kakcr teaprrBUr* ■kirk ptvrak Is Ik* Aaia- 

?ur,;2; i^Lrr,“ ‘yr<^ *-iM..w>JJsr?£:jr^ 

•iUa is Ik* ciaiter «a a lo It lo l>. ik* irai^a^atd tsir a*^Mara*!T?.!u ^T*** *** 
of teUoa. tad tk* arark •« la.;*.*! a 

aatuaoa aaaatiir of ba* «a aiad tt. -- r »y°ro*!» ai •* lo ^ Wkrn ik* 

eiatrtl u> UMostea off per ««at. ***” of N*1 »a a it* trrrtg* a- 

laRrMtk.ytektoofUa.T^rfhU^wST^-l'fl^ - 

”«"« lirtiiTkir^^ nf*u!r;!St 

f ‘ ^ «■»» ot tiifaa. r tfTT' 

ohtartblr is Ik* 

. ,. “Tatvse- “Ta:, 

M^U«r .... 0*0^; 

KUeao • . 1*]^ 

..dVitelSSh*rf1l5Sri kSI'i^ •• 

'«n»r*d a eC^aall; STt^U* kr a ~ *-i— £?* •k»» tharsl tlHiald k* 

siiilH lo Ik* aoddlio* ancM ***• *• ••k' 

orm. oftelka, tad IIite%5JiJII^oJ^Swr1lhS,ni^ 
nflcicmly Hai^ to mllow tW nnrtilLil tmn »- ’* ^ ** 

.ftor ua „p.j2rs 27.3iirstKr«iri.“. isr.r**^ 

F«nnl«rr aita it oaapoted of t^l_-i? -V? ’V" * l"^*"**! •*■»•• Tkit 

cinder. Tk* laddJcr <mr ikit ma “Jg lafktiW* 

IsaaaaoflCita^, Ita^ 

aaidiiT htgia te atarai* fraa Uw Ina, !m%sm •*” “ 

•on* Ik* poddla, fadia* ik* —_ Vr^Ll.* -”**** * r"* •* ••“ koltoai. AArraa* 

tltoapl a? VL _rt_ ^ f*^r *“•♦ “ok** tk* tnl 

doss tad vorka Ik* povdirv _ u a lo«IY*.TZJr l«sikte. k* k*M ik*dssi|wr 

ok*, sad*. RiO a« har^JTkS. ^ 

aUknagk Ik* Ina aa* ts Ttimiii illi am It .*P**** ksr It Ik* raalS tad 

tkr pmcM Ml .talo, «M iSTh 


■at mm 


liAU 

t-MO 
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Ibr the eJodrr wooM tM^OM rvh« i« oiid*, marr flaU. aad eriMaqaniUy 
•ff« W« to • p«ffc« **4d. Ifoor<*‘fc««»«tr»t 7 .*'A*t»U 

ofrilieooBaybo-hoUrfop’dirrrtly llW “4riciJ,"«oa ifcr thun tx«» #nr 

Uwl op.TM>mi on be eoBdoctrf it lb. higbeet Wn of ^ A go^ •.««« 

of tb« luM ie the e u o e eooeoce; toek >• eoA lie Uioor of tie poddkr la 

obtohriBg to U oioci iMo tiu la tie a^tmee coat. Ctary of ^ bmM ba«« 

loxe toe -eijrit of tfoa to fi>m a ewtirt mdUimuij nci la oxide lo alleo lie 
ntrixlco of IroB Id beecMBr pop«« | y agglatmeWd. 8och btiag tie udoraM of 

eilicoooobeti lie yield aadikeurrnfti of aroofitlmo. tad ^ bnag llw aiM 

aiundaal no ia rrmonl la tie hecoatet ta ol^Jert of mmtk preet^ Ut- 

nonaaea la prrreat a lir at potnMc t^ fimaatina of a idinde of iroa la tie blatt 
f^uaaee. aad lie niermtlrmi of MSL Jaaoyer aad Oaatiier oa lilt poial leqaira 
carafit Trrideatiaa. 

*■* f -—The i mu aet of tile tleaHnl ia pif-iroa do* aot appear to rxm 

■ari tndaeaee eilier for gand ar fitr bed oa tie qi^y of lie awtal. tad rtea aira 
to extoti tot aaaaitoy aaoaatiag to « or S per oeat ia tie crade iroa. it diMp|B«re 
alanet mtirJy dormg lie eoamaioa of lie ooM-irM iaia vraagit t» aiaUralita. U 
bM aircody bora o b t o reed liat lie dadcr ftwo iroi^eotrhed frtta taeagaaifta <11 orae 
cnauiaa. groerally apoaklag. oMra aalpiar liaa tlage or ciadett fto« toao ew <ao- 
Ulalog ao Magaaew. We iarr bad Baaaar»aa opMoatoiet of roafrauag liia, aad 
hate Otrfviiaa oa tbit aceoaat aloea attacitd atiiici iatpprtaaee to lie exieieooa of 
-iiiiigaartt ia iroa orati bat oar alteatioa bat aaire laetaily here diiarttd to laatitr 
poiat ailci ve tbioi aaperttUy worth of aotiee of iraa laaaalirlvTTT^ atatriy. to 
lie alaeM per^ rtamtal of pbotpbonn ftwa pig-iroa eoauiniag a rrry laigt pto. 
pottiaa' of that eleaMOt aad at tie tBaM> ttoae a high peroeataga of ai^aaetc. Ai 
* aar eapar lia a a t t oa tiia iaiaartaai poiat are etiO la pragma, wa tian oMfely brra 
aaota a (bw bi Ulaalrtilaa of tie partfying aetioa wa iata alladed M. 

Inn oude frooi a bigily pioaphonted ota rtnttiaiBg no auagaaeee:— 



rm.»<no 

Paddled iar>>>***** <b83a 
Roagi dnwa bar 0-4T1 

Tie daiaird Inr waaeoU aboet ia lit higietl depar. it waa la betaaariy wortiltoL 
Iroa Bade IVuB a bigily p i uo p hot i aod ora eoataiaiag a larga per-«ataga of ana* 

gtaear . 

rig - • - * 

Paddiediar . 

1)0. . . - 
riaUtud bar . 

Tie ittia waa earafWIly watched dartagihepoddlmg pr oem It nteiled Trry tiia. 
ood Inoh ratbrr otota work tiaa aaail t at ma at the boll log eaonaeaml h wm my 
aialcat. lie atrial forri^p itetif oat of the door boio ooiil it waa rbrcked. Wieo It 
«* rame to aatorr." at tlw worimea ima it. it wnrbtd boaatifally aad Mood aoy atnnatit 
af ire', la ibet tie heal eoold wHi diflkally be raiaed to the mjaiaite degree. Tie 
yield wae tt ewtt. 1 qra at Iba. of pig lit pt^Bcv oaa too (of ao ewta) of paddled bar t 
tbit la abooi the yield of pod Bbw iraa wkea properly noddled. Tie aniabcd bar 
etUbtied ooaa of ibe eoM •bor^uliiy. It wu exMedian dactOe, lodeed cxrtlieiil 
liiiraaahon wmr laadr fhrai If Tba poiddlingeiaderkedtacftillowiag roat ptaitt aa 1 — 


aW) 

0«) 

oao 

o-il 



filint.bato 

Protoxide of inn Ttt'tM 

Oxide of mangaarae ...... liauo 

rboapbenc acU ftMO 

Juipbar.- . . - -SM 


• aa-ris 

Otbar obarrtaticna bare ikiiwa that highly auagtatlimaa pig (witboot pbua- 
pbonia) ia paddled with dUkaliy. tad aoeoetaaat with ooatideTable watte, to thu lha 
adraataga of aa alloy of oiaagaaete woald aeaai la be eoaAaed to tboag TariaiiM of 
erode iroa ialo tie eoaipnailina of wkicb p itw p b OTt laracly oMera. 

TV O iaeer w a ^ Onmlt or Orrhrmd Irm ufc ifmOmilr Inm, — Tbia it eArlnl 
byaaeBr mofa operatioai. wbieh oiv n i tt aa tr lly of an oxidintig intara. tie objrrt 
heuig to eiimioota frota the caal irm lia tarboa ia the Ihm of eatboaie oxide no. 
aad the alicaa, aalpbar, pbaepborat. aai otbar foaign bodlaa fat tba Awn of oaidlatd 










570 


IRON. 


iiMia«at'w<il iMMtafmtwBteilM __ _ 

h ■td^( B UrM) IX «i twill veriraWMt IW attw^ •• wr«( lU »«««« 
or temrWrMiM b iW r«UlUi|( ar W>ilui^ ftinM at ita roiM b vltMk iW cm- 
*<r^kM pnmoMMlTMbrM to h»»* tk* Ina b ik« 
oHoni. ba hM (MiAt. aal tW ■ fmbaU. aMnI «r fwUM Md. M K««lrbc 
autM bbra t^tmUm bla rt«iw 4 ar tmm fN« 4 , kaa Wm lb rraak. 




——- —^-— ^m. m^ ww vw ^ ^0 taY#rv4 

-^ wftlU «■ Uw tiuw kMm ikctf bna 4otn tr« HmmL l» crv^mc 

rslar^ air Bran ca^uf ||m mrul. ahieli it aiMM aivin «iirki4 aa 

. •tbior blba^air.blBnrrbaapwcaananaMbvatb TbrWMrr 

*^‘***i!?.f*!i *»» n4a»aa beaM iraai b IbMi hT^' 

^ lb Waal bib III arbr ibl lb bbarm mmf *ark .likMi r*«f>bt. 

Tb air b rappliad b7lb Muaiaf rjiUabn wlibk Mp^lb UaM firaMw —-- 

tb b arth tboyh • to ama|TJ Ibl lb r«mb itaalaf tVoai tbw mSrn 
oppmita liilM b lb craaiUr are act daiaoab b ib mm rkn^ TWm tmtnra. Li- 

Ibtmifh a nrrra^ eoU water ia caoMaetijr ba Mf. aib ncli aiMb^wb4 

with a wictUa map eaba (or irya^aa ib rulMaa b Ib »•»— Tb ata 

fiSlr'attt "* taelbnl raianb lb 

** “Jf*** ^ *“ p«bl apoa lb bik b BMhb artal 

“ ** b air Wawa bio ib iarrita ia nTaaMinlilii baa> ^rl* 

♦no ralna (mi par labala far aaoh Soarr. Tb gnuni >i— b a (berrTTaLDwa la 
fv..0lll.abir, lb bMik,* Um bi.1^ rh5^i:J7a'‘.„.*b 

I r-=-- . - ooMUab Ik# lnj(rta Tb ii|»ratbi b rw 

««bf mala ino b coBitactari m luUowa i A 
^ b III b tb aantra b ib bank, wbek la 
*5** ^ • ■■wb Ma«i a c^h# b m, 

, obwt > toMk la ikaa Ual ^ aa4 tb wkob la 
curamj ap 4imtt-kirm wkk a bap b ««■*- > 
ibfkU ^owerb tb btaal b 
tb CMl Ifni) Bella, and Ikiwbii down nTadnallj 
ooUecIa b tb craciUe, Bora euka bina 
aa tb ftial ^iiantiij’ bniwa awaj. Tb rpr- 
ntioa pmeeada by ttiaU^ tb Belled awial 
M nb itinwd abwt aa b anne Bodaa b r*. 
flam, and tb teaperatarr b alwaja kept 
^ caoi^k to prraeree tb attal li<|«ad. 
Darin* Ikia a(a*t lb Cfala an otMeread roa- 
Itan^ baeia* ap. a fmrrraMal doa ia tart 
to lb acticB b tb kiaal. bat b ran to 
aa rapaaaiMi eaaaed b ib metal by ib dia- 
ebrfa b earbaidc oaida Kaa. Wbaa aD tb 
^ ndbetad al tb bouam b lb bank. 
*. ** b|>|ie«a b aboot two boa e a , ii b Moon 

. - .- »»r»»"«rf'»to«to IBM Inoger, lb bp-bob la 

raaa o« with Ib ala* tato tb ektU Boald.er pbaritta 
ealb^wkiah^ beta prarioaaly waakad wltb a ikmeby b|aid. toerwrant tb reflned 
metal ftoa adberb* to ib anrlkoo Tb ckUl aaold ia b a prnliiBniiiB b lb 
“^ikmaheBey cam Iroo trough, abol 10 (mi toa*, a fartbrwl. aad t to 
I** * 2 * 7 ^. P*ntj. fataat a craal na ib 

mpatebm !• faoibtalad btkiowB* cold water b larca 
«1»« lb aX dMfip.* kTleft^S rbto^ 

Imir.SSjJbil't.'ki* ^•»****«*7 fcrS^ ikat it can b ta^ 

latoa^erb^by hmey haauaet^rortbanhaMiqiBtoperatioobpaddlui*, Tb 

?nbririrf.1^i! ‘• eoowdarafi^^barnd mall 

yberi eal cari t^ lika a daomapnaed amygdaloid rock. Tb baa of iroa b tb fto 

•oirry PfOM M>ery laiga, taiamg faoa 10 to an par obl la lb W .uk ««■ worka. 

I too of white irta uha trtm If to 1 boon to nttar, lb iieaaaB|itba of oob bbg 
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M — A Kdii ftboss 9 cvtik Ofvv ifoo ti fcm frws 7 lo 9 

par £m* tmi. TW |ri«-inw M U ta tW t«fa»iT k mw^ 

rteb altaatw (far*# «iad«nV nd oeawknaOr »«li caiiw 
Uiaf CO pra«*«l »W iiIX* fortai la ••• d»|twi fjoo lh« ^ ^ 

hM. «Mlto nact oa IW e«boa vblek it t yii* Tfc^a«a*Jtjr wafta y^ * *<".?*.* 
«a^ <l*r« *® »*“ r« ^ k^artari-d. TW rt ada in^ <k i» wbi rb 

uSTw tW Wk <tm^J k pM^ *_'**'^L*S. 

c.rt«r.i-ia. « wlurt k iwwally ktaad «t*y p^W Whiig ,hkkjw w 

Mdl* ai aalam^ »Wl ^kr atobuiaok gvomto tmplojfad i« tW mmmh rtm 

WUtait la iW paddb^ floaata | bat tbu tprtiea at pig-t^ ***f ” J*** 
arriatt raa<1kaa la rarlimj, k alvaya mafa tmfm Pq "*? *****”** 
tW MU matarkk, aad dM aot pradoer aroapbt uoa </ iW bm ya^. 

Ttr-IIrn^ul la tW rrUtr riMid W j. a. P-J-li* 

■baald eoelala oaly a low pmaataft ed aib > il abnald «opon^} ^,*** •” ?*! 
akant of Im. wbkh It aid w aul a i la eaaaldtraldt qaBattty, M U k toiod 
m^y IW wbok at tbk anlpbam amt iaio coai b laat ka wah tkt aattal aiB data 

**‘lubitTiaB art mmStimm worbad aa bat flail Iron, ma diftcl fraa tW bta^ at 
lb»hlaitftiniai».a«aaaidataUkaaT^tbcahof tbaa aad IWi bala# barrby aflrctad. 

Varlea rrrr—‘~ *>»■■ pakntiilfar iW oapta/aMWl adflaaaa to aokat 

Bioral odWkarlrltkt od eaa uwTwb la iW frtUla* and pa^lap fanucaa TW» 

llaauaoa rauSad^ltM, a flaa, porpotrd W^ikkkf ^akb Uaaawllb iW aolatwa rf 

aariWiroralluiiSaaalt MM.Da M>kayaWFoaialBapm®Mlaapat*BtaMi»dm 

laM u parliy aad daearhoakt kaa la tW rWlalaf aad pa<Uiui( IWaaaa. WtW eia- 

JoyaiaiilV flaaaa prrportd IWai tW arwrW ad IW poddfiaafWniacr. oahU od troo 

afaTlilicatM nr camaalH^ albalka, or ntbar baara. Mr!^^>pa (lUd) peopiiar^ a<W 
IW rwUM obtalacd br IW diatiOaiioa od Bofbaad or Torbaai miiural. to J* 

taiplorad lalWraflMcodlraa. Mr. Kaadnaoo. «d ShHWId (ampbtyal far iW 

ISiSrofW MhSbaaoM aa aalpbai. of iron, eapahk «» 

MUW rknMOU, whiob wUl act opoa tW aU^ctao^ alawuaa^ ^ 

noiaL TWaraodtariona other acbaiwahaYabcwoaacpfatod with ^ohjModWaaaa^ 
iW aaanaoaa waau which pi*-irwi uadrcfora OB Iti paaaa»a tbron<b tW r*fl^» aa 

Sir^J!rk.l^M«rt cJiIr»«.d.lWpS^ .lhn.'»«ioaodtWc«ba^^p^.p^ 

pWraTiU., k oalycflcctcd at iW capeoaa od aUrjt ^000117 ad iro^ whiA k 

WlW blaat. aad aaara la tW form odailkate Into iW ala* » tW drwidaratB* » iW d *- 

»*cr; rfaoau muWd odrrfacia* tWoaida if 

haor. whidi wdl t<gm wlthaUkaa aaUciaalU fwahla adkalo. Mr Waekwta umraia 
that tW dreartacalion affig ima mifi* WcA^ by "'»*** 2 «jjj* 

«tbar aloar. or with mioctmli ooawnni* Dr^pinw ««*ta od « 1 
wcadd W iwdacW by iW earboa odlW pif-iroa, wh»k iW «bcal»a af IW ^ ^ 
iWklioa. alaatiaai aad ot^ raatly n«idy.lr all^ efiadn^ iZwIlLJrrf 
ifoo, woald W aapataied in tW fccia od daatbU taiihy piM TW mptoyaieat ^ 
m 1 wtnffwc Mwt tor iron hM W« ptcvotH by ■rvr*! pen^ Mf« 
Naamrtb laIMt obtaiocd a naiaat flic tW traannaat od Iraa m tW |^l<nK doiaapa 
wttha^ewnwBt od akam. whirlTwaa Introdacrd lato tW 1^ part odtW w p^ 
«>warda, aad Mcliap with iW l^hjamtrd aortal on^^ dat»aipoaiuoo_^ 

IJUJataactiapaaimridyiiipaicrak. ^ atcam ainphT^ k at a prraa^ M ab^ 
iiiaada per aooare tneh. and paoam Into iW natal tbroogh a apaoin od bollww 
ihc worbMn aaoria* thU aboat in IW (Wad natal natd tW ntaaa M Ibkb^ 

vbiob occara ia dioni flea to cifhl ninatra after tW iutrodunlon od tW atanat t tba 
•taan pipe k then manrad and tW poddlina finiaWd ■■ 

TW £raau«ra an aald to ooaakt la tW tmo aarad at c^ Wat y paddBy 
nperatioa {dWm ten W flftcaa nia«ra)i t^»^ '£2*" 
a^ tba mwrkiillty od tmtlnp bifbly carbmikad pi|H'** 

SU-, tCr pmJh-ryr^, *-*.b-a aroid^ 

Muntol • tntnemhM •nailar |VuM« tor ih# cooTtndM ^ tlw item 

bi^y boated, or a niatara od air and >10000, bdnf flicaed tbrooph ^ Itqold Iran 
rmtiam tW IWnaea lato ibitlU pota, ataaaa btinp aaad only at on aariy ataft at tW 
proeeaa,BtMlWttaatauatflniihed with heatad air. In IW aariy part od^ oaM year 
Mr.Marttaaod Ktw Jmer ohtaiard a pataat far a partial partlkation od crad a ««. 

by eaaoina air or ataaai to paaa ap tbroofh tW lilOd natal, aa K flowa al^ 

d^ Ibc*^ hok od tW ftmnea or flaary (brio t aW W propo^t^^ 

with tW air or ateam, other paridyln* aftnla. aart aa ehlor^. 

aabtraodnaapaair. and line, ftp. Otbar tattihoda edticaung cradakaa with air aad 
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is P sswi W t l»M«s4J « srwi j 
is slmlstsr* «iUi rsM MsM is 


-SMi» iW isly'Mti sffslfsiib; Mr. Ba 

04^ Is ONsWr s fsWsl liar tks«si^C»fs>rst of Mcw n ■uscsTsfv «ns rws Msa IS 
—< tsisf fcqfs. w» b>« s» s« 4 by Mrsws Ansitsss ss4 C*s,M 
ipsirstvMsMsissribjMr.asoria Psrry.sf iW Eilrs VsUirss 
—■ — -rky -» 1 —num TB* tsM irss 

la sllos^ Is rsB is«s a isarrWralBc; IW ssar p rm ssi l y kasM, aiM lias t«rsai n 
a^toiatfiB||sBpaai(frasia**«rBlU};r<<arlB|SHlba^tWaH«a. UtmI i* 
U W obuiaal by tr«tiai; hwkly aarbafrlM ina sub ibt ataas^ sad ibas rsaauaa 
il nto valar, sad fsala« K akh iW sdduksi of Bs«Uym|C sflssM. or addm* la b is 
Ibr hnasMaai^l HaamXy af riay.aad alWraania abost lOsr It an^arat. of «slr»d 
apaibia* ora Mr Pairy obarmag ibal shm atasm aaa asst ibtaagb ika aialtas 
imi, aa m Mr. 5aanytb a yroaaaa, tbc iras qaUbly aaOdOM. aaawnd Ibr (daa af 
ga w n i c M iaf a bisb dairraa af baal la Iba Maasi by rasnaf Ibr alaaua alar a raaaia 
^ •*“ aa Ibaa H iai«bt W rapotad b»^ iaIaMaly 

b«al<«d aftsphrre of tba fiussM t aad alto sf ladnuam tb» Jat M aa tsala af «»•, as 
m M girt lha nohro aaaaa a sMtiaa roaad Ibt tanmm abiW iba papa vat f 
■a lb* aaaaa pasdins at a liltia d as anc a bryasd iba raatra i vbaa Ibia vaa dMa. is a 

wv ajraalaa tba- ...... 

<nrry panadh i 
ausoapbarie air._ 

^ *',?**"*. “ • "‘■‘“It d aorsrrad in Mr. Piwtt tbat, at 

■sea of atUm m tba pin fcr paddllag a&rU is a maa rb a Ma dama tba ylalatad 
tras^M wan as ita atrmptb. d ia a ttaltar of e osta n ata t a tbal lbs alnaasl »lu«iU ba 

L"* '■ »»“«•. •‘W lb. aap^ of Iba 

Tb.«m,rhc.t,d«k»rrii,}.«^ 

k* Ibr radaary by vawr layttaa, tiaaiitr la ikava nad hr 
JSk Sd5 la'll;!? * '*7 ^ « “ “Nil* •»»« «S* I aoiaa ata 

i to t as incb to ditmatar i a Idtla ouda of ima or aiiieaia la a atala l^ias on iba 
aar^of iba aaniantaa tba nti<«. aa ia a-s-oTlXAin «2 S! 

yield at y U bai la a aracb Rrtalta txlaat tbaa vh«n bUaat of air ai* said. Tba 

!Sld ““L!^ eiraalalisp araoial tba la- 

eli^ •oam bapiaa lo boil, nod Iba tatioa k baM awlbrai ba taan. 

jsiiny Ibr flow of Maam. The aual iaipsfw sxidaa of Iras puy br aa!? SiTiLia 
P/'*"** *“^ ■■ to(l ciadar or h a mme r aJaa fttas puddiias Ibrsaeaa. vkbaat tatoev tM 

?*;!*' I""''**" ^ “lpit«r aad p)Md2rss 

r^riTby Iba detarvmt aetioo of iwWtnJ 

“vt ^dm ua aaed to the ton of pip, ifl ewtof OMdal aut ba 

PkieaM. B,#iwdl«aul. 

- rto ... (POO 

• lU ... Oflt 

• 0«9 ... ||.Q0 

• . . .IMP 

• on - • . (MIf 

. IMld ... lepa 

CSOar riM aaa a( 

- , , lato Ita tapaatj. ISa ttoaa« | . 

5 ^" • ;. * - - • » M - . ■ Zt 

Fbospbone acid . . *-op . . ,p,„ 

^ ’f fl"y •■•7 O* "flsrd by aloaai is half aa boar —■_ lata uf 

^ • pmstTof'^i 

to TOO* P.. lb. oriflea. of Om laydrta baiofl 
.^-**^* < rtlr flsiddjr of Ibr BstoU drpmnU 

rosibi^ of lb. ^1 is tbaaralc ai^ 

“O My frnrratod SI It by Ibr aotioo of Ibr atooai. It ia rridasl that tba aoptdV ofiba lalier 

”? *. y i-Mrail s errtaia limit, or tba tnaparaliiinribr flaid dtai 
wiUbacioiM rrdaisdbriovibsiaftbrflBBotai. Tbit bow.m partly ratslaln ilaatC 


Graphila • 
fliliooo 

Nap . . 

NtJphur 

rhispboraa 
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ud doM Mt rea»irB moch mk**? to tfc« tuxatimcM. for. tf too mMh Mm U 

bHdM, civittg notice *• iW rcftnrr to nUck km bltot. TUc 

StoSaw ro*»»rr enoum M p»t **oL vt iroot •>» “ foa o«l ^ todr? c wMi— 

a« I «0 per €*«. 'rf in«, or lker«b«it». k*’* 

mrtal. Mto Uw rmliiii* cinator tato pairt to th. iW Mm 

of»S|>fro«it.o<lroai. TW foWootoc h Uio rrtoll arf ooo orok* work Ito rtoato 

rtflarr}-! — 


Pip* oard 



rvt* 

m « SVt 

0 

15 

MeUl mmdt - 
t^nn 

• 

m 

. • 398 
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1 
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. • 1 
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14 

Tleld - - 
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14 


Tfc. orrliidrrloodcUitoi) otod wmS* rwt. prr ton of pi*. Whrw l4cw«. 

at cindm^rre Otod to I Wnrfplf. tkr yWd wm to wtoWy «• «•*-«"»» « "tok* of 

tGtrwaa aoAat). — Tk« totto itoiiilr foroa of pM 
foi^^^7itoaklioo to Erkk hnurr. wkkfc li noptoy"-' •• »>“ 
at QMwiU Md Kooitofcatto, for rrdnio* iroo «> i»r!ia^nr<Jf 

da^piioo told ptoo of tkto fonme to ^LJ^TwILa 

•Ul« *.r. foaSTlk. topawioundrnl of Ik. RgtU Oo. 

|i«i ._j iju ebrwint of tko W»r ttoportoarot. Proditoair AM. __ 

TW n« (marator (whtoh mlaert th* fira-pUer arf iho «»;4‘o»ry rrrrfto iw^ 
lar pw pniaTuor V ^ ^ to 8 fort » torhia, aaal ifcc krtgbl 


forMor) to 


lOli 
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• ||XMWf»«arw \ —»o«<w - 

I sn oblongcbnmWr, tn* otdui —- ^ 

fooao Ik* Ml* to tko ritoinKwrrtoBto of Ik* riaipiiMr "««» .• 
fort 4 torha*. It topm riidhtly toward* tb* ly. fo to to fort- 
liuto tbr dawomi of ihr fork which to Inlrodnerd ik^b a tou- 
ralopratopDrarlkrtopofUtogrnrralor. Itt cobacal euoUtati 
nm sboot 44 tett . . 

Tlw nif MCo«ni7 IbrtlkHifodiiciion ofilic w ^ 

m ftotoKito tad ontm Iho gmcfnlor frwn m two ofHOitiigt 
tou?J^.C^”reh«.of?r«rlato(/pa 101I.«OU.IOI») 

«*fd rttkr back of lb# chamber. Bcor the bottoto. Tbrapae# 
brtwMO tbr air chert and th* tria of thr cb«mhria *rr»«* to 
a rrcepmhle for the atop and aab from tb* fork Tkrr* are opco- 
iogt oa tb* olhrt aid* of the ehambrt. opp^ tb* ta yercA 
which arc (jciicTallj chwad by Iroa am 

wh«»tbetByirc*b**«tob*ehmn*doa4. 
bHa>w tb* ali-ehcal, tkroaph which tr* to Inlrodae ^ in to 
the chamber. wb*B th* fumar* to "« 5 
ibrw btlckad op, ontil at th* eapiratiam aif aboaat 14 dajrt u b*- 
cotoM oocwrtUT to let lb* arc die awt, when thr ala* and 
Mwhkbb*T7aoc«ai.tolrd oo tb. md* of th* cbwnbcr ar« 

'^TfoTbtortb'rf lb* for^*to cooatraclrd of a amnewhat Uwaiy wad t ba 
tbilk^ to .boot • tocher ha form to thrt of a ahaUow dwk. -iih a 
t..w*nk th* up hoto i th* iron to prer*ol«l from peiwtrati^ foroaph 
Ih* rtpad cirrmlatioo of eaU air below tbr Bro-bnilg* and th* ptolc of tb* hrartlL 
^V^TlOtg nnd 1017, rrpment the »rt«r olilcng •lr-che«i p^ij^with ■ §mfr4 
loTi'M which enter th* top of the foniae* joai orrr tb* fowbrldpr a< an anfl* 
of 3(f*. The air forced Into ibe fomaet thruaph the** tayirra lOU 

arrae* to iaflaatr aod bom tb* nac* nuhiaf «ml of thr moc- 
rainr, and thr diiretioo of tbr blaat throw* tb* rrauliumflam* 
tt|KMi tbe Butni OB thn brttftb, lo front of ibc tniiigo. 

Thto *ir-eh**» comtonaicat**, lik* the other onr, by pipm. 
arilb th* ah’ ocenmobuor of lb* Sriphbouria* blaat fnnmce. 

The amomit'of pmaore employed la abowt 4 Iba t hot tba 
aiipply of air, both to tb* pmrator and the laflaaimahl* gaara, 
wimiu of accarala rrptiUiioo by mrani of tiIt« la lb* c<ar- 
ecrtioi pipm Thnw to an opraiaa in tb# arch at bo th aid e* 
of ih* fomare. not fkr fmm the brbipr, into whlcb.at a rrrtaia 
•tan of thr nperatiam tnyirea ar* introdoerd (brtsf piaood at 
aa aaptr of 15*) alao canaaeted with tba blaat agparataa iiM 
proTided with repnlrttap aal*t* 

Tb* r*flnmp proeem to roadnetrd u fiillawt i— T^* b**^ of tb* fotwacr hse>» 
brea eonaimcted or repaired, a briah coaHhw to kindled in thr fmeralor. thm«« 
thr openiaf at th* bottoai, which to aflerwarda bricked op. Aboot *0 cakit bet of 
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•okbira thn . . mi 

t ufiM w ikrMfk Uw Umn 
iatf«4. tba tvMTMur b UM viu 
diHiiigk ik> kcW* (*r dw 


lk« ■oiir; wt^y tt air 
WkM Ibnv Mab M«r hara 

m 4 • tan •Mbna, W br • 

KM* if Ibi (Mb »*«■•• •rtmr Iki 




(tor 

U 


M.T- W#ftk t^ tolUtTatwrv itfiemarj Ibr^^uuM it 

tritiM OTir^ ***:i^^ iUNiTbidie«a i tU ai*«l WiB( 4b- 

•nawa otiT Ub «b«b hnnii u uifcnil/ u poibbbk u4 ib* bM af tlw ipiMM 
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Cna moUb M «, *1 ■■ riaa. 

with Mia te •f daMhii"! fr"» '»•'“» *• ^ 

or Ibo *»hr«. whraOTOf frr^ cool io rapplW. «• the Utter, « lint. »lw»y« 

, frrely. TIm onmarwM of the ll|V»r ro. of t.,*fe. eff^U Ibo ooMb»«i«» 
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IROX. 


■fltuMjwIMlWr f—fhiniwyatr M)* —Wtlwhiwh. 
ilM fttwci hcf CMVH Mar tW A^kcfifr. L«. «Wt« iW Um 1m will iW 


TW IwUM fonka tt 


- ^ tfriM <W —hfan ^fDM. tW tfoa to AilUl w«aa»llT. m tli 
pnrtte Mtr iW 1 m MJ a to MM toooM natol •htoM kM of w 
tto tow » »• ^ tfcnwffcly (toto. aboM * tto oT araMl Ito*—. ^ 

Um^aovrrtoMrfiwfto'ttopari-Maf esanrtmc IW draw «Uto toa MMnal 
!?? ***f **.**>• iatroda**! tala ito AuaaarTXraa^ 

lha Ofaaiaci a^ aOaiWd to Ito wfabk aTtto aeaaU aMaknad dtMadtoa nMaito 
Ito kto* Tto atr raaluaf (Mb ikaa tajh^ iai^iaitaa «iik -taliari 

*»" coiraaw Bi^a« aa «ddjrla« w aliaa k tofMltd to tto 
hMd matal la a toan itoa ito awlioi pae d aced a tto anaa w caaaMifBktr i tto 
antnaa^ 0^ la bta«a aida kj tto ktaa. aad tto tartkca af tto Iraa tkM aiaowd 
aalrrynM nAaaaaBt. « etoacn eoatiaaaUy. Ito taatpatalafa ad tto aMa 

aaatoUai^ to a l^*kto toal. kjr tto aeltoi af tkaatoTto taw ia tortad 

*^«1» “* "toal caiwtfd w tto imkmol 

^'^T'***** > i» «w iwa la ecaaaiiwa0y Itovaa la (tka Mai aaaatit* 
aaad bao^; akna* I par caaL a( tto cr ada-tow aaplapad^ Tto alaa tairfaMirt^a^ 
cmliaflp fkttkto tad It aOoa.dkio raaaia la tto (anwat aatU itoa^ k »--- ■ 
aad oa aaaliag H arparmM ftaai it cowtilni-lp. '* 

Tto danukn of tto tiaaiwast la tkk (araaca aflar ito awtal k (^d. nrt.. 
tan kaara aad a kalf la Ira toatn, aaeordiaa lo tto arDdaat la to Fnr 

Mnito k lappad to tUMaa iti appaaraoer. trkaa it k kaUarnl la to aaAckatir 

Whaa tto ckarpt k la to aitkdnwa (hn tto (toaara. tto alda laatoa a—M ik. 
i^dwk k -ukdra-a, «i that tto klaat (Mb tka opp-to 

lawatda tto kola. Tto laid irua. aa it leai iViiaiSwuu*Jk k Mw wklaa^*llu 
pjrftotly llaiiMt It ckUla, kanartr. raj raptdlp. aad iiraaUdMto. A (toallk 
.“ir -kirk 

uac. abirh laai o« tto IWnwra. tto ak}aK hiia« la tool k MSlTaad itol 
t«r<aai thr axidatkw uT aap siotoitp a( inw. Tto law of awtal ito^tt^ 

want k aaai aot lu cacaad » ptr Mat. wtriag um tiaat- 

ffsa-£i,t s:.kse: inrs rsr' 

MaAtoMi 

Sdiciaai M, 

«»yto™ - 0-Jl . . . 0^,0 

tolpkur - - . 0-04 . . , 

Xa^totM tto iraa Iktu rrlard k higtiJy catMtard Ito all CBatiuB vkick at* 
ijMIuKd lu {luaaaa bdbwu] poaran of ratiatauM i aotae eaparia w ata "-ttr lo aaMrtsiB 

JtoM^ka ^jpadtfuw^la tto nar I7M aad ITH, Mr. Uaon Cotlrf 

paMlfc^&tto padilia*, and tto olkw for (to Poliiaa^i^^^Sn 
mram,"mT* Mr. Bcnrcaor. *• HT ao maek la tlw ** "** ». 

«M to CMuaUrad Ito rn IM. -hkkVn^ni^JI 
diwrkkiaf mak of tto inw irada of ikia aoontry.*^ aml«wi*e aad 

Tka oljret of Mr. ^'a Pfocnaia aaa la roarart iaie mw «r«» 

imo, fcy nMaai of tK# <Umt of plt^onol bi • ««i«u»oq oir l^rMra mimi iT^**** ^ 

«.ll iato tor kr tto aar of mlkn i. ika 

i^rfwlto^mrta»ma^:_.-Tto pigioftaallMi proW^iTa ^liHIIi 

faraaM ara krotoo tuio placet, aad art aiiato la tuSk amanni^,. __ 
dagraa rf aarkookaiiiw, tkat tto rtaaU of ito ahale'^SSdr to *5^ 

BjiatBM k Iken ^eti>\j ruo iMo a bkat (kroaiia. akaia k rtawiua 
al^lkajrMlar pM of tto aroriai lo riaa la tto larfiUT^Tka k^ 

tappad.aad tto awtal raaa lalo awalda idiaad- bfhl^k u I- a _ ** 

kalf Ike ataa of tkotc akiek art krokra talo pkm A ^***' 

aaaa hcajM ky ead k i^ cto,«d aidi 

t ^ - tl* -rnd *U1 to fcaad to to 

at ikia period ito laaw k taraed oH a little water k «r-<aH«it »»* !• ^ .2 l" * 

ttoli^laMiB....aaddl^it7.toanullpi«,a I. ito^:ar«^?l5:Sr.^aM 

fniB, tto eoauaaMaariit of tto proeeaa, tto iro. will ka^ toca 
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(tirriaf lo iIm cowiiiraM of mhOI •»«»(, and wU b« ruaudmUy muM. Tka 
tlT~T tkra Isntfd na igaia, iha woekmrn wuUtmiii^ lo «ir Uw mrml, aad ia thnw 
aiaaalaa’ time the vtwita bum b » eM a r i tnA aad •caullaid, apna «kkk Um daw la 
ikaa laniad oC Tba bollrH part of ika irvo aow Wpioa to kaara and laatl. and 
amit a daap UaibiM blaa HaaMi. whidl appearaaee l( aJM/hmnUuiim i Ike Wariag 
mtioa airf aematpaafiac llaair aana apread ovrr tba ahoir, aad the b«al ad tba 
■wtal tacBu ta ba ratbar iacruani tbaa diaiinubad Ibr tba qaartar of aa Ww i 
after thia patbal tba tanparatar* anaia fbili, tba blaa ftaaia ia laai Tinrem, aad ia a 
littla OMta iIbm a qaarlar of aa bear tba atrlai b eouird lo a daO rrd. ^ tbairti vt 
*— are rarr aad (kiaL Doriai; tba wbola i4 tba Imaratatioo tba Mirriaf b roo* 
tiaard. I 7 abteb Iba iraa b at bacili brongbt to tba rmuMlnn ad Had 1 it ibn 
appraaebn aaarar la tba aMnaablr 11010 . aad la rooat^aaooa aAara len^ tbaa at 
drat lu Iba laoi abb ablcb It b itinad. Duriof Iba naxl half hoar Iba buaa b Unied 
off aad oa Hraral tnaaa, a attao|ci<r frniiaautiaa takaa plan. Iba buabrai taata abo 
baeaoiaa eda dearer and Uebtar Mob t tba OMtal hegioa la dot, aad h troa at macb 
taaa fluibla and aiarr taaadooa tbaa at ftm. Tba fanacstaliaa tbro ^ drama aab- 
aidra t Iba aaibkiaa od bioe ffaaa aeartp craoat | tba ima b ptbarrd mto iampa and 
boalan with a baary-baadad laoL Fraallj, tba to<>la aaa vitbdrawB, tbr aptrtorea 
tbroa|A vbbh ibrjr ware ooahad aia duard, aad tbr iTiiaa b a|pUa torard oa^n ftiU 
ftim fbr aia or ai|^ Hiaataa. Tba pbaM beina tbut tdnophl M a high wrJding 
ban art oiihdtaaa aad tbiiiflrdi after tbb Vtty an again hcnlod and poMed 
Ibroogb grp oV ad ndlaia. bjr vUcbibcaaoraa are •riimtrd.a^ tba bora ibtu ftariblp 
eoJlpreHid aaiiwre a blgh dagrea of tmmrttj.’" bl ih» arade ad rafinlng did ant 
prodnee a b iytW tba daai r rd moh. It VH irragalar 1 aotartlBH tba Ioh od boa 
VM aoiaU. bat al olbrra b wai errjr Naaidarabb, aad tbrte aar« groat rarbuiuaa bi 
tba ipulitj od iba iron. H wall M ia tba ^noMko od fad roaaanwd. Tbaapdiflcoltirn 
aato. boarrar. reiaotad bjr tba iatredaeuaa od tba Cuba kitrrp br Iba tala Mr. flaaDal 
lliaaftar. at Paapdamn, opoa ahirb tba paddllag aad balling fttraarat coma lauaa^ 
dlalolp lalo gaaaral oaa, ailb tba addiunn of rollara ia Uaa od baaimrri, 

Mr. ConT 8m palam. abicb b for ** mUing.* b dated ITib Janaary, I78S t bb 
iHiinl ibal Ibr **poddUag," b dalad IStb Fabraary. ITS4. It bH been aimnptad, 
tboogb vo Ibtab eery agioaliy, to datrael fiota Cun'a aierila u aa origiaal iareator, 
by leftrrriag to tba pairata of John Paraa. ood PaUr Ibtiotu, doted mprctiyaly SlM 
Noraabar, ITM.iad 7tb Mar, 1788. The flm wh In aeartBia extent, undoobicdly, 
a potoal far ejtoUiagt'' fbr iW bon mdarrd inallrable by a pmceH Indicalad, aio 
e H betaoBi l4e brpr aeleff n aabri mktrk bare p io p tr a aict w ar / ae r aaa igwi 
«Uir eardbra:** bat ibeie b ao ptoof ibot aay prartiral OM WH autda id Paraa'e pro* 
acta, wade that of Cart wm riataH Immr dlat e ly aad BnirrtiaUy adopMd 1 it may ba 
Ima ibnefbr* that Cnrt wt» tba rmitmtmr aad not tba actaal Ateotr r tr of tba 
pmcTH ad roniag, bat tbb ia ao way dctracta fnin hb BtoTtl, fauianKb H by bb iia> 
pmaaieati. ba oM aaabiad to ouba aroUahta ifaat ablcb wm preriaody aaelaa. 
ISm aUM obaarratba oppiko la tbr pairni od Oaiooa, which to a cartoia aatool anti- 
cipalad Ibot od Coct tor pwldliof. Onioaa amploycd two fbraaera —a coHHoa aaiell- 
t,»g Ibmaao, and a fttraace of Moaaaad brbb. boiunl with ittai worb aad well anoeakd, 
lata which Iba 8aid Haul WM rtcrirrd (Wwa tba ■neltlng ftiruacc. When the ligaU 
Biatal bad bean Introdaced into tba arrond fbraace hr on apattara, it wh rbaed ap 
and aal^eetcd to the heal od fUei and blaat ftvn below, oatU tba nMtaPVraww 
Ihs ffnid, and ibkkaacd lalo a kind of paMt | tbb Iba worfcnuut by opaalag a dnrw 
loriM and uin with a bar ed imn, and Ibeo cloaca tba apertarr agaia, aftar wbloh 
Maat and 8ra b appUad arMtl there b a/cnimr )li tba nwtal t the idbrrmt portkira of 
iroaBrrfwIbcladintoaaBun, rvbaated to a while brat, aad Ifargrd into maDmbta ima. 
Ttel Iba prooaea of paddling b berr ladicatcd Ibnw can ba no doabt. hot tba aciual 
oparatbni waa bapnelicable util Ueary Cart inrenled tba /nraorc ia wbich b coaM 
bn eaadartrd. 

Nettkar Mr. Cart aor bb IkaiUy apprar to bare darirrd macb adpuitagr ftowi kb 
InportiM db wni rb a —dbeorefira wgieb changed ax at aoet from dapandeH baperten 
of ima lalo rag^axponrri to arcry routry of tba world. mmI wbirh Hay ba cwaiidrrrd 
to ham fiiKodcd Iba boa iadotry od Great Bniaia. to bwig ago at 1811, the ebiaf 
npUHititiui <t the trada aamahlcd at Ulowewetar anuimawly aeknnwkdged tbeiT 
iodebtadnaH to Mr. Corl far tba improTaHanti af which be ww tba ulbnr, and tbb 
BckwowladgBimt baa beta rvpeated wilbia Iba Utt tweleeiaaatha Kotrrt Sirjif n mm, 
Fiu i ig m i. MraJJita mat FtdJ, CahM, RaUti, ^ Ctarln For, B i Mtr , Ctaamimf, 
Baiitt. and uutay atbari. In workiag oat bb lateatiaa*. Con b Hid to ^vt expeadad 
a fnrtaaa of lajMloL. and wbrt hb pairata wrm matpleied, Iba leading iron anwten 
of Ibr roogtry eoatraetrd to pay bua 10*. a Ina fhr tbeir o*e, to that ba woaU not 
only hate bean rapaid. bnt maaifianiUy rvwanled, bad ba BM ufcataaalaly amorcted 
bimtold with a atu named Adam Sellieaa, chief cierk of tba Navy Pay OScr, who 
Vot. IL P P 
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foniaf la tea li^itirr. ^l■■l«lll laliKi. teriac awvlaady lin i i y i l On jtlmti 
mhI ite aMk ImaaMm la kb aanarr, H iary Ctet l>t>aa 

ite 4iatli af aMbo*. tte ytiailm, b ar li. aa4 Mb* item af Oai «ata anU te a 
aiamar; ymaiM al«Biaa4 ky Ite Mary Ky UAai^mi teaaaawiaaaM aaa vailaai 
aamtelaly niiaaA 

Tte laa^teay/Waaia baf Ite nn ikwlar y teaa h bteaaA aaaanUjr abb baa. 
m rnanaa«i< la ite dir IM«. ky mmm af lina mil aal aartbal tank 



akick sia Mac4 latHkrr aiial turf kf airffia. lo amrat Ikaa Aan nnfiaf 
aaaarfrr Vrry fra^acallf, brfral, ite mrrteraMry haaaaM aia imat aiik aab 
iraa yiaira ararltetr ak.J* radkaL Tteaa ara MaiaH ky "fw^kl ten af aaal baa 
ayfiterf lo Uk lUr aalb. aail ki bariaralat ten af baa^ ybfal arraar ite atck ar 
raaf Tte nmaat it«rb b tmlal iatariaHy kata Ikraa yam i ite jliipbriF. Ite 
teard, aarf tte/aa. Tte Ay bir lariaa (ten la 4) bn laai^ ky baai t bal • 
leckaa lo a bal 4 t aate a airfa. Tte rfaor-aay, te *kirk ite aaka b iteraril. b 
a I n ak n aiaafa. aarf b bnrOrrf aIT loaarFb tte oatiirfr of ite fcraara Tkia aaraHm 
anii i iii aaiiialy af aab baa. aarf tea aaaaalky af aaal mikaiarf taaarf b. Tte kan 
of ite lia ara aMriaUa. la arfmlt of man rtarfiiy cbaitaa iteai firaai arfan. 

/if b a l aag b arf iaa t aratba tabtrum lo tte tbralkoa,/fk 1014. aarf/y. IWI 



lOM 



U am^yUa. Wtea tte fnn iaea b a tei^ aaa. ainaata k(Ja la bb la ite airfa 
af tte tnybec epyotite to tte dour, tkitwyk akbk tte ntea aia knliwliaarf. la 
acrfar la ka kaalarf. 

a b tte tnrfowi ^ite fralai^. tte tra-krUyn //.can baa brattk-pbln, 
Miay upoa can jraa team ra. wkbh ara ballad imaa both tfaba lo Ite nm baa 
ktadiof |>blra.af Ite bniaar. /b ite teank a«Tmd aiik atarfataar laad i a. b ite 
aiala aorklayrfaar. «hbk anf te oyaned aarf ahol by mnau of a brarf, aarf abala 
lo iaora h oyaarfdma. b tbb lam door tkrra b a bob I lachoi fkmwk 

vUch Ite boa any ha vatted «itk tte yaddba or rateat i* any aba te cbaarf air^ 
tiybl. Tteta b a n i a al aorkbit door A, ocar tte taa. Ibr hdxodacbig ite ca« baa. 
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<s(fc fnriM attka^M^ r^ar r»^u«>r. Fi0. 

HMT.ritgw»tWa»ata ilia | la fcr llw lay aTUw «naH 
BMa abtauw;, vliick m»j bt a y aai ar «lMa la 
4pt«at bjr MMaa af iIm W«« 
tap ar iaaa 


IDt7 


la tW 


I la«ar 1*4 diaia. A.>ip IWk. 
) bate «ari 



TW tab ii loartiaMi Ma4a tt hriaba aaowtiaua 
aftMllrea. la tba btii tarn h h laai pn a nt at far- 
hrxkaaataaadMfcralaf aMciaaarbatiasIl. It 
rrata ioavAMai; aa a MaafWirhaert aithmoiM 
ar aitba4 b i hw r. WVra it «a aiaia af caal Iraa, ahkh 
ia aa« bmlaaiag te ba iba Raaarai praetiea. k atap 
ba aiatU rltbrr af aaa piara or ot anrtal. It h raaonaalr at a ai _ 
bavrrtr. aaaara tba ia ra aa aa ilaaea af ncaaatmatlag tba Atfaaar aailrdp vbaa tba 
aaia b ta ba rbaapd. la ibia oaaa it la a Uttia baloa. aa la aboaa la tba paacaritaf 
rartiral aacuaa t bet if »l annaialt af artaral piae^ it «• aaaaOp m»i» bat. , 

Tbabaartba of carl bee taal apoa aaal taea pillan, la tba eaaihar of bier nr biai 
vbiab are aappartad oa p it lf ab af aaa* tree plaaad aa laapc b la rb t of aMaa 8acb aa 
arranpraiaat b abeam bi tba iparr, wbarr aiao tba tqiian lOU. ba baetiac 

it^ nilM Iraaa, aap br *btarrt4. Tba baptb of tba btarlb b a tat U p b halt aa4 iia 
1 naflb ran** baai aaa part la aambar. Ilagroabal b raaf tb , abbb b n p fn ia i tba 
boor, b 4 bat. la dM b i rr a a a, *baa* bn r l aaota l ptaa h girta abaaa. aaf vhlab iae> 
faaca gen4 riaaha, tba ado rtbilata la ibb part a aaariat of aar. whirb ratal* Mia 
tba aicMlb af lb* door. At ba aai|Ha tmrarfa lb* irapbrr. h b t bat 10 l a e b aa 
wUil frnai tba Ira b b taparataf. aioraorar. bp a law vaOof baieb* (tbaftrabrUpal 
> 10 taabaa ibbk, tad fVaoi I lacb** to ■ bipb. At tba otbar axlMtailp ta breadth b 
1 bn*. Tba amntatar* praaaotad bp lb* aUt* af tba aab or baatb b Ml ipaaeatrbalt 
tot aaeMtinta b aiaka* aa adraaraeiaat. at b ohiarrakb la tba ptaa. At tba *s> 
tfaailp af lb* rob fl i r t bab froai ika bra. thai* b a lev rbiog fat th* brbli* of td 
larbaa, callrd^ altar, tor partaaUag tba BMtal ftaai raeabit oat at tk* /•** bale 
aba* it brgtai to Aml Ibptad ibb abatf lb* aab lamiaalaa ia ta iaeilaad ptaoa, 
abbb bad* la iImJ faaa, ar oaibl of th* atap ftooi tba biTaaaa. Tbu/a« b a Uttb 
Wte* th* bral af Ibr aala,ta<l holloeed oat of Iba ba an aaat t4 tba cbitBaap. Tta 
aUp b pmaatad IVaai marratiag bar*, bp Iba Caair baiag and* la ptaa arar k, la ita 
map la iba aaak aatr* of lb* otJaaiap t aad tbri* b alao a piab of cab iraa aear 
lkb*prelBp.oaabbiiaanilaratrIi*bkapi ap l» p eta ar ra tba AaKitp tba aaatka. 
aad ta beta ibo paaaa that earapa ftoai tba fktsaea, aa alao ta Oabl^ tba diaaphi. 
aad IB kaap tba rata ala aad af tba tkraaco earat Oa tba lop of ibb im pbla. aod 
at Iba billuai <f Iba lertiaad pbaa. tba dadrr aec am iala aa la a tanJl aarkp. ebaers 
it afWrvard* fine* avap i wbeMoar k Mtd* to rn afaol, lb* worbMM bum daar k 
Ml vMi lite rakf. 

Tba daar b a aaal iroa baaM ilbd ap inaid* «Ub lr*.1irlcba i throapb a laiaN beb 
la ta boMoailb* eaarbaMi oaa obaarta tba alala af tba fitraaea. TU* hob b at other 
Itaat ahat etib a Mopprr. Tba rbiaiaap baa ta arra of IVaai 14 W Id hiakaa. 

Tba batnb ttaod* > Awt aboa* th* proand. It* arcbod raaf. aolp oa* brick thick, 
b rabad 9 IWt abora th* flt* brUpfi, aad abor* lb* laval of tba aal*, taka* at ib* 
Bitddb of tba htWKr. At ta ntrcMa peial aw tba ebimaap, ut aWratiae b oalp 
a larbaa« and lb* tpBM baipbt b piraa to tba Otwolag of Uw ebtam^. Tba aid* b 
roratad wkb a bpar of Sadp poMolad emdeta fraaa prarl a at enrbiapa autid «ab 
BtiUcladrrai tbraMflp kia boUMoa vara of Mod. bp wbkb graat Iota of iraa eat a*, 
naalinted. aad Ib* Mclal eklalard af iaferior qualitp. 

Tba Ana BMtal ntaaiaod bp tba aoka b mmUt m l br a ctantaaaa* aperatlaa, vbbb 
caUa Air aiaob cat* aad aluU aa lb* part a* tba ae t m t aa a . Ta chaipa lb* paddbnp 
Airmaeu pnaaa af /ha mttti art •acaraanrlp latrodBaad aith a ibor r l, aad hid aaa 
atm aanlhar tb* tide* of ika boartb, la Ibo foaia of piba rbinp to tba roof i th* 
Middla baiag WA apan Ibr paddliag tba aiaial, aa k b oatcaitiralp Ataad. tadrad, tb* 
ahalaar* kept at tU atpar^ a* paaMklc, te gl** ft** «fa**htiM 4a tba air rooad the 
pibt. Tb* vorbiag do^ af tb* fWrmaa* b aoe etaaad. Awl b hid aa tb* piala. aad 
Ib* amalb of tb* Orrpbca, a* trail a* Iba bd* optaiap of tba gnta, ar* both Slbd up 
vllh coal, at tbc laaM ttac that lb* daatpar b calirelp ya a a d 

Tb* Aa* aMtal la abaat rvtiiip aiaat** coaua ta a ebitr-^ beat, aad ta Ibm 
adprd fragatanh bagia lo aiatt aad Atll ia drop* oa ?ba toh of tb* faraoe*. At Ibb 
period ilM*tr«rkn»a apaat the aiaall bol* of lb* Amiarv door, dctaefaaa witk a tab* 
Ib* oiaaa* of Aaa aRial that bagia to lacll. triat to apoa* are torheaa lo tb* aetwa 
of Uia brat, aad h order te prrttM lb* aiatal fttaa roimiap tagalhar M k aoltemi, bo 
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!«■»*«• k Am dwtiaMyaflW Cm WImm Ik* «kik» «C Um Cm Mil Im 

tfc i H i t m C tM m ■ pm«t wMm. Im» mmt Umt d>« M i ir M i iki fmnma 
t» ^MMOl k Axm bMMMac MMi ibuC. U« db«a wrki aWM «llk hm fmtUt iIm 
ci«S; MiMi iUrk iwvlli af^ »skikiiwi|r • kiaC if fcMWitiliii mcmmm 4 Iki 
CwWfi if otWin •Mi. Wraiif itili ■ Um Amm m if tW kMk wM* M Cn. 
Tlw iwiii hMMMi Cm« b; Ci gri ii M ha IktiUi, M.ia iWhafM* if ikf iiik. 
am. k brgiM tm Ay. TW fiininiiiiii at MtWik aili CiMkbM mC »om 
tUf*. TW iwiaaa wttu i Maaihili M yiCi tl i tW Mil All iW wWii tkagi 
k iwImW M tW Mi if. i H ilii H i H Mil iWMgiM k 1^l ii i-|gT iM f i l j n ii I 
Will tW MMM if Wa tW gi K ii lf i at Mil Wm m iiyWlMU. tW ilMfyi W- 
tMii MOM iUkail M nW, gr, k Uu UW«no lMg«M«, k Mrii iii>y TW 
f*ftiu>g iiM« tanWi, ni Mthiig imM WHigBlWr iW Im IM Wih. TW 
yWitrr with ha pmUU uWi Mw ■ Imb haiy tk Mk m ■ lailias mat mUm k 

nU iWw •• tW MrCwi k iW (hiwMi. M wiiMUMt mw Mk,Mi Am • hM 
tkiWMMM lAtW wngW. With ■ h»i if nhi MWi k kiWai • Mi 
whiih W hna h i fa ihiii, IW wuciaM au ihk h*n ai iWl kW wf iW fkwM 
aat rt yta ii aiWalki of tW kai ra ofiM Maka tta iiWmt [-riiln whkh 
W tWg «;wMri iij|r>tWr a f<ar« aa da aoria. Whai ill da WU* aw CahioMi. 
IW aMli np ir ik g aaf iW wwrhiM ianr it rfawi with brick to <awa Ai hot to rka 
Mi to AtoiUtoli da wiUtag. EmA WU U tWw UfWI nl ktWr with tW „ 
VrangluagMam MW to WwMi.Mk Wain, a with aa bia twi wchM to tWl 
ai a haaiW. if lb 
tnkaa a fnah i 
whca ( 


r. If iW Wauarr ia to W caphifwi M k ScaCutikklM. Il b aaaal to k* 

twah chargw whew tW lunka aalcr itontaa haa aakci a da aaay CM 
Bttaa I waca <kk la Wm. IW ohIm arociat a efibitoi k ahMl haar. 

TW iharp Aw oak occtaika k Ihaa 4 raw. to 4] ewto of rilaii aatol. aai 
iPMi tk i ci iW catttoga of bar raiaato ktraiaaai. whkh aM Miki aKcrt. TW k« 

aflraa k Wm iwtr janabk, aecariiag to da kMagfaluU k IW wwrhaaa. wW hr 

r*‘T**l kaiy af ina to aMWify MtoCawktolW- 

Wuiha^nka^ bMitwa. Tahkg iW antaaa k U (hnaewt fbr tS laan’wark- 
mf Mr. Tma it>4* thm cmmmpoon vf wi >i j mmod m ar»dtw< M ¥( mOcIW 
*!•” !‘**.*• J ^•"^WfikWaf Mlklik»wWtobiiWto>M^»- 

‘^' . ^ “C tokahk Aw fic a Wr a t iwy Aaaacwa, lW loa af 

toahlM batwkiwwiatod with a caacaa.|«ka k Am l< to IS «wl. | lAn. if IW owl 
chaiaM. Ana II iwi. to I toa wiU W togairai. Abaal Cra 
lakaiiac Amaewi atw niMntoi Aw tW arriaf kT aar —^-^hg teaaa aai mm fwC> 
•nj, Kach faraaci, with grot wwchaaa, larw wal aboai ss tow af f.-H’ -l ban 
wcki/, • 

TW M low bottoia aoi liln of da poAHkg Atcaaai ara hifi M h. wmati of 
M.ar.klboaiKWlawupaaW tolWgiwlMlWat.l 7 wairr. TW ctoWn af da 
ebveaal Cato; anaadi cMMiaad Aw linkg da boOura. WWa aaltoi kto aoa 
auiAina aan, with daaiihiae ofasUa of inn. thcac WMia Awn a holuw wArinr 
gonlnwktoaertoiWaatjaaaftWaaiifdiatoaJ. 

Tanmn paaato hare baw takm oat withia tW hat Aw or Art rtan Aw da an. 
Wiraael af ahaaii^ aarato to atokl k iW tanCcatine af ina k da aaiilkg 
Arra^ towa ofthwcUcaaktai, WtoialWki to. On. af IW lakal kdaTif 
“• Prntm if eWtoOinaU. who piapaai to raialoT a ccanat OtoBintoi af 

iw Mtowuw wbMxicw I —Ojtlia k tiim, 14 |ait>i highi; alaniaaw ck*. Mtortti 
whoaalcofpMh. I pmi caeWaatooftoda. 1 wrt. IW ina k to W ptacaiwidi 
(W 'rin«ti 1 la k;it^ aai haalii k tW faraaer la da ordkarr naninr AAto 4 w- 
aimtatiia M a wdiai, aai than inwC kto ban i l4 a ailed to hwMa Ihaa m trft 
and liaaewta « kw anda Am cWreoaL WhafVaab't aaajiuaaii, Aw whkh a 
pa^t waa Mwawd m im, a and hy Ortoauaa to Awaah rwi; aHkhetorr naalli, 
aatl wlwtw nnapaini worbnia an anplojird. a goai Attaacw k add toaahc ahaat k 

IwohMn.^nidaciBgamhtolaanaehaM’toolitikokdtoktWfanMaa IWrM- 
)H>aadcoiuaUoreaaiamitoltS|amtosidBafBBa|(ia(ae.aaam| Cm whitepkak 
T’" P*#, to kcMmaooaiwrahaa. Ii k aaWd dawk ^ a 

rapid htat. da ^prr a ekacd, and da rktkr aad aaul dUigradr lurTad. Ia da 

y* **toa I W ab^ nixtan. k nuU pacerk af ahool half a poond, k ialndaead k 
IW praparbaa af ooc prr Mat of iW ifwa rtophiyedi IA kkr Ihk, IW ckdto dow 
'“‘Jjto* • hamaar tkg (nilkg aiill ckdto} awe W applkd. 

n — ^ •hkh wta tW kTcatioa af Mr. Joaph 

” J “ •*•*•41*1 ktoaatkaMw inn whhoat da ialircaaiw af iW rkarry. 

*u *'.5*?. “«««»• "tolr ! it K Uknton. «f grrM Twha. nacekUj aa II 

aUowi of tW M k htotto iiaaK^kt k pig inn dun IhoM anaUr napkned. TW 
eowtriic^ k tW “h«Ikg“ Anwacw dwi aal anirriaUy dlffw AwaT^ «f ‘W 
- puddly fara^ rawMk da depth k da Wanh. that k, k iW dataawfWwa 
IW wwik plate below da door to ihe bouon pUte, whlkt k IW fatmtr. k itnhie. or 
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mmAj m, duil af iIm htur, U Om hnora tk« <iiiUaM dit battaai 

aa4 tof n U n tmtdt twtmtt iadin, vbily m tlw boiliBf ftnaei it »wi« fro« 
r**M7 !• Ihifty. U pm UH mf M tmtmt* h clitrpnl whk wtal >iaa*, 1M ia boiliaf 
rtn&r ■ cfcwcni •»*« »>«li ■»* ‘k* t uiw r tu i an rkm mcli blyW. TU 

buOMM of tW fhniMio b »i*€fW witk htokaa caber* fmoi workiap, *r 

with Um lir chwirr hwai Um pwhiUlaf tewMW, wblrh hM heca loMw wri M • fimtm 
of oiriottinw tw LUaii ihW ■■Nriol, whieli cawctitiM aa a4aittauc pnorctJoa la the 
irM aUin of Ibc fttmaa*. b calM by ihe worhaiea “baO 4on* bt fnyantiaa wa# 
laUBlad by Mr. lUO ia IM*. It b BMila ia lb* Mloaiair aiaaan-i the laa rbte 
thtm lb* po<Ulii« fbraaae b |>bccb ia bycn ia a bila. aad m crratifoil that a 
draubt iball |aaa lliraa|rti fbaa lb* tr* bala aa oaa aid* to tbaw oa lb* other i ib* 
kila b Blbd aa la ibe tap with farobea ciadatc, and «rar th* wbob ia laid a Uyer of 
sohe : aboal iLt third ar •ranb day. lb* awr* ibaibb partaf lb* caidcr br«ini to raa 
aBlnfib*ba<aMabaln.ba*io«btb«kitaaflaarbb pacaM blbat* af i^wbbb w 
lb* *abttBiKv aard Ibr liaia( lb* boiliag faraaca, lb* 0aad pacboa b*iaf rrjaclad. 
la*arlObaantb**‘baildM*l*aic)t*dlra lb* iataaat heal of dw ibraacc, amriac 
lb* boitaai. aad •liiaK a* all iW ialara n aa t a tb* brbkworb i lb* bral b ata* *«ar> 
wbal bwwrad by rt i w i abbia g ib* dnafht, aad ibe ehaaK* af pif (IVaai a) M C^ewti ) 
lanadaMd b frafwwaai of a etmrtm i rm aad anrtirra aia*. lofMbcr with SO ar co Ik* 
■f eb d m lb* doora af tb* fa m aaa ara aww ckavd. aad all aeroaof eald atianapb<«ia 
air prrTTiaad. ibnioh^ da* eladir ar bammar *b( nanid lb* enrieet, aad noppiac 
nuib* wo*b bub wiib a pif«r ofoaaL la aboal a tjaanrr of aa boar Ib* iraa byriaa 
lu )a« rwd'hoti lb* worbaua ibaa ahift* Ibr pieeai *a In briay lb* wlub ta a Mat* 
of anibnaity at rvesrda baai. la aboui half aa hoar tb* iroa baa ia * to Melt i It b 
coabaatly laraed o**r, aad al bfamab of a trm mhialn ciadarb ibrowa bi lb* tar* 
be* of lb* Bta*t b *(«* w b*«a*ortd wllb aWo* flaawt it wee brfiai to rtoti a biad 
of fc i ratoB ta tbo tabe* pber baaealb dto wribe*. aad llto aoM^ at Sito bat S iacbca 

bi|tk rba to* baixbl of IQor II iatbet. aad ratm into rbbalabaUiliaa. Dariiift 

lb* tin* that Ibb ■* frraieatatioa * b taklay plan. eoaMaat Mirrnm b m|Blf*d to nr*' 
nnri lb* boa ftwa (cttling oa lb* buTtom. Th* laiCay laMt aboal a qoartrr of aa 
hoar I after wbbh lb* ebder aradBally ilnbt. aad lb* iroa apprari ia lb* litrai of 
ynrwat (pnafty !■**• » of IrrvCoWr •!**, wbleb ate ru aa l i mW nirred u pniiat ib«ir 
adlarbc tofiHlwr ia br|to laai|B. to brilitato tb* (trap* of lb* earboa, tad to Mpa* 
rale tlw «iad*r wbirb, wb*B tb* np*r*tloB hat been Mcnwftmy coadaew^ float orw 
lb* baiwai app*r««dy a* lii|Btd aa water. The boa b ana ^ hailed np.* at la lb* 
operation of paddlmK. Tb* obbclioa* to ib* boHi^ prneMa ar*: tb* arar and War 
lo tb* ftuaae* wbbb ocean in trratiiiy ifrey pig im, partiralarty that of tb* ntm 
flab deteriptbo t lb* aloa u aa of tb* operaiioo. aad ih* aaKmat af Manaal hhota 
ahueh it entaJb la prodnec good raanllt. la too* woriu Ibc trade boa b raa di- 
Tonly talo Ib* boiiiair birnaec fioei lb* bbal flnraaeo. by which aiBcb tariag of coal 
b ettocted. aad a ora da ct of a aioro aaifom iptality ebmaed t hat the bboar ef the 
aorbaato haaotaat ator* a)itiriaiiri ftaoi the MMilioaal heat to abbh he b aat^eetnl 
ftm lb* ebaa pmtaihr M tb* bbal Avaaor. Iroaaiaatcn ar* aol agiard a* to Am 
m pwt i ra awTtti of lb*'“boiliag* and “pa«|ill»n»"iy»t*aM; aooi* aiamlan dal tb* 
f iiimr b awr* (Coniaalcal Ibaa tb* Uttrr. wblcli btrolt** “nAalag:* oih^ ibiak 
that hailing boa ha* a toadaocy to eonaiuBicaic to b lb* “ r«d tboei “ qaaiity. Ar> 
enrdiag to lb* obw r ratioo* of Ur. Trona. la •ermt worba ohan both aicdwdi an 
carployr^ tb* hrgral qoaatity of boa b lt«t p a Mo d Ibroogb the rrflorry. 

Ur. Halt, lb* brnnuorof llw boiling (yotrat. in dMcamiag oa lb* aicnti of bb p«a. 
em. dei^br* boa, abb Ib* tain* pig. the irA my b* ai^ arab aad oold thiat t 
or toagb, doelil*. airi aialleable. For tb* lint pr oce ed tboa i — Pa** ibe pig ibrougb 
nSotTj, then poddl* agreeably to tb* old plan Ob the mad hnttoai.t that b. nek 
it arcold a* pn*Mhi*i drop tbedanper qnitoolM befbie lb* boa b allto*ll*d. dry lb* 
boa a* •tpedaboHly a* nuy he, with a largo nuantily of aatori and. btti*. peocead 
to ball in a proper nainher of “yoaog" halbi lb* roatat will bo arory laflwJof quality 
ef wmfhelarrdiraa. Onlbr olbrr^aTMi. to prodaeaantalleahb baaef rary aoperio* 
quality, ftnl gbarg* tb* Ihraacr aiih good forge pig boa, add^. If foquued, a 
loflkiraoy of flat, larreatiag or dimialtfaiog tb* auae ia proportioo to tbe quality 
aad tartan of ib* pig iroa o^ Baeandly, nurtt Ibr iroa to a boiling entwibroey. 
Tbirdiy. ebar the hoa ihoroaghty hefoto dropiiing doora Iba damper. Foortbly, 
heap a pbalafal «atq>ly of flr* apm tb* groii^ Kmhiy. ivgobte ib* dr^ ibo 
funac* by lb* daaipcr. btxihly, worb tlw boo iato qoe auat, beion it b diridtd 
btobtib I aboa tbo* ia balb, laka the abob to the hanmrr aa qoiebiy at poaaibla, 
after abicb roll lb* auw into ban. Tb* ban brbg etit iato lengtlw, and piled to 
the dnirqii arigbl*, an ibea healed in Ib* oiUI ftirnaec. atbbd aad matawaed by 
poMiop ihroagb tb* nib, and Ibut fiaitbeii for Ibe marbcL la ibb way, from Ibe pig 
to lb* flabbed lain bar, oat aatin proent. ihal of the reflaery, b laocd. Ur. liaU 
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MM ilnl, hy Ui alMifai —Ihattfa tfi« of My thmMm (|«mbUm 

Um iW mm IVm> «IMi iW yi< )• imp U i i an af gaal ^aaTityV ftMi tla aattaiMM 
laalau (1 m kanlapM af aa>al, aalflutWf UmI Im aabtlM if liOM la Aa 

aaMM W. ••4 Mi>( (ryatalUM. aaaHy aa britila m (iaaa, «ka oiImt aa4 aaaal la 
ika haai traa llaK taa W yndaca4 be <Wa Ba4 laa a c i l y, aikda iba a44At aaiukrtt a 
attanMfrafyraanaaliaglB koOii aa4 aaa (aniMr mirattna af Aa aarillMia afUM 
Ifaa iliatnay W an4« V tba “^ickoillaf''yamraa, ha Talm la a tanna la aka 
Ototafkal hlaaaaa^ Jamya Buiti, laaiAia. lahaOat "HniriaMa a# laa aa4 a 
qaamr iach foaad ina. M eoU. i a a a a lh alafa4 al (ha Itlai aiiill Iraa Waahi^ 
TtyaMi. hl a Jia ili hi M.* Thia ipacuata haa haca ralWd a ** haakorMira haai,* i< «aa 
Ma4a turn a har taa laa taa aa4 a fimtur la liiapa f. aa4 aaariy aaaaa iaakaa ha 
cirnuaft>naat| aha >e a “ l* aa t h a* Bai,* hatf iaeh IhicL Mb aieaa yraavaIhrlha 
aMitay, nn aiai tatl a a viih a half lath r^a A . l■llll■l^ ilin auh aaa art aa4 a halt 
withoal tahihaiaf UM aliahwal fractara. 

Mr Hall aaa lad la tM dhaiaity af lha ** haiHaf * [irlaaiyli^ hy aMtnag tha 
atcaadiaiiiy hifth failaa ahkh laah ybt* oa MViarnat yaddllaa fiiiii ii la a 
high da|^ at hoBl, aad tha tiraUraM af tha hla n ai af ina Briiaaid hy the nym 
Uoa I It awamd to haa. that ih Mah gaad iraa mid ha aiada fraat da^ ataar. a 
Toy ad)wfiar |>«dacl oaght la ha oh t ai a td flraai aand |d« KMk. « 4 h naiHy 
floats aad tha mall af tmpariaMaa (Itlly aatarrad hiariramj|aa.lkmigb Aw a Mig 
thia ha «M oaahb M Igaha ha diatavary praelirally aactal. aa aeaaaal of iW AA* 
calty af gHMf fWraaoaa eaeanarted <a«ibb af landcraig tha batata htal tM|o>iyd 
aad Iht antradiQg atthm of ihr flasro. Paddltag furaacta vata Ihra anda <d hrMi 
aodtby.auhiand h nW aa i a Ht MMMttdad at Ual hy Ualag tha hNinar af Um faraaca 
■Ith inai, aad ptMteUag than with a aaatfaig nf p i a tt a i d la|i tiadtti. 

la Aattrica. tha " aadJImg * aad “ htdllag ~ pr a raatt aia hath la atr. IKomaa 
gim prtfrfrooa la tha hlitr aa harag the naat taoBtaWa. hat k aaa aaly ha tat* 
fluyad 10 a UaiHtd txtarai fat laah of eiadari la a rallwg aull flint, ihirAn. half 

lOM 




paddliag, tht httar lafriytag 
lha fhal b aathiacits doahb 
IMhUlag feraanra ata aaa* 
plr7td and a bhat h aaad. lha 
laetiaabattibibty of ihia tarbay 
toal rradanag it iaaiMia* 
aihit to M tha ragabka hrat 
•7, airrriy lha dnught of lha 
•■••naty- l®*fl rtaAatata 
aa ^natilt t<Taatr Vdiaittnl 
tarttcaUy (hroagh (bt gmoi 
hfank,aBd(hiamy. Itdtifm 

fbaa lha otdiaary paddling 
faraaca chirfly la lha gnaltr 
drtah of tht grata, ahkh h 
Buidt to eoataai frm taratr 
to larnty-fnar iaokca nf coil, 
ehuBoey. ahkh, m a Idatl la tnidoyail, taad ooly 
ha taSorally high to oarry tha hot gam oat of tht (hnuca 1 lha ktlm a. S >, o, 
4. lodittltf tM ptwiiUja of tM Iron crow tHodm* vhieli t n'o to tofcvtltfr cb<* 
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Ml in* r*-*~ «f Ik* I. M* wptTwrt Un nnkin* «f Ik* roaf &*■ tk* 

axHuaiMi MiJ eo«»n«i«* ik* Mek»«k- . , . , • i_ ^ . 

rnackii* m Ikm. >W kl e< trijck fa*«»■» IW. 

■Ma.^ Th* rflki* fan »n »i«»** ki I »»ki"*»*^ 

akWh rntitrt Ia iW rA* T* Wit, iWi iliovt • borijooftl MttMt tlinMi|k tW 

dona nl-ri, in th* ^ k 

mmia. iS Iktown <*1 at ik* |(»fipfc«ry. ’*^ “‘‘irfc mdana oiih Ow 


rati!d n dnaafa'^ nnnU/* U»* odf» cm. at tka eoMn 
TWapna of Ika wiefi i* aaw ni w w aa awk aa IWO 
nouoaof Ikoasiafa |«iiaw<a bjr ■NtsMof ***“kar<» lidiMnMw b«h aad a 
TTij, rtritif ^ tea ia aonl at ika palrfii ag temoM at Ehbw rala, okara ika foal m 

“^"Io 90 kakori*on«daa«laqof lka<lonkteaatkraaitapad4Bn*ten^ Tha 
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arata annaana 3 ted br S. Tha oidtkof tha fttrnaca ntafflaPyiH^ 

thThaank k aanally ■ teal ia lanutk ll haMwo M 

tha athar. Too aata of arorkana aaa raqab*4 thaoHbra at the aaM WI <la«^ 

tha qaaatitr of a%aul k ehantad. aad tha ykrU k tai ca Uy of a 

aooMf la in tha nwa. terU aad lahoart ooa r>od iwahMar^y .*!?■ IT HTEpf 

Biaaaaa thaopcratam. Ihnihiapatellioifniaaoataraabuaarflaaaiatal woakl in Ea^ 

kSjIirarMrTnm* daSrnrtt. ae«**ii.ai M».nta*« aitnd.aa ikn^ 
MkU of (M an Inal if tha paiWian do not wnfk ,an to tiwi t they arat k^ Umw 
Cm to tha taanaet i ai- alaf** ainiBltaiiroaalr. tea tf ooa ia kapl yitla y fee a 
oariod by tha nherTiba ioaa m irao xmm tka* bal*^* tha 
of coal Tkia diOcnlty of ohtaiBinii tnea aho aill work waU in ci arnl n* 
opantad acaioai ibo naa of iba doohU ftitaaea, ohieh r***f 

ftiAffW. M eomhtmtA mitk Um prptoi «f raaamg tW Im® m W|«M f»« 

Bunded with aiogir tunuem oorkiaf coU in* ^ hoahaa.” 

PuddUait teraaen an amaaiiana cooattaclad with what i* emny *?** ' ”?**^ » 
tha haa^ aorroandad wuh hanty laal »»■ P^«** “ which ii ftw?"* « 
aa iaak or aa inch aad a half hare, thruopk which a camat of eoM wahw k eoMd 
to flow. Um oW«I WW* lo protect iW flin»o» froi® tk* rf Um Im^ 

uhI ciodar. tHanaaa Cnaad aaeb faiaocaa lo winrh wall with feaihia macd Mb »la 
prodaead teool a baary batdm ea Iba bUat faniaea. or fry eytammf pboi- 
CCaC^bal with ina nauiria* a atmof baat. aarb a* mdti from a UphttanUi^ 
thTuMt teraaea. ar whaa k coauiaa imparitica Inaljr aad ioiundaly combiaad. pad- 
dlioa teraaeaa with eooiad beabei teiJad to «aka giK^ "“Ik^ ^ 

Wa do Bill know wbrtbrr tba inia ananater tiirm la Eaifiaad wiUunat la tke M- 
lowbc propoaitioa laid down by tba Amrrieaa malaUorglat, ^ 
tba MBoaot ofonal eoaMoaed, or tba lowar tha tamparaiim of tba baanh « «ka 
(arnaoa. tba htUrr wiU ba the saalily of the awiml i that *. iho iw h ^ ho- 
eoaw tor inproToneot ia the MiUliag faraara. The adrut^ a 

the blaal toroaea. k ml only ial h rrdoeaa the am 

tor wpatW ankle far aakaa^onft openuiw* ^ba 

naUL unrlOd by a low haal ia qalta aa good aa tha had fr«o » ”** 

aaiallod by a h^ trotpcralnn.^ Wltalawr aiay ba thoagb of 

tbia OTOiatioo, m boo maaateclarar will daay that rnf afal al tmtiaB te ^ blaat 

Ainuca k tba btal aocarity of hkcc* ia thw poddlinir toraaca. aad tbal wccM 

hi the om k ia proponioD to tba atonomy ohwrrad in laUtioa to Ika othn t or Uy 

it k bopekaa Bi attcoipl to improra ia tba paddliag hiTBaa* pig iim made 

Mca «h»t k eofialaiilly changing ha bardaa and gfaaagcmrat i inch m* k nam aa» 

aaatnccoaaly diipoacJ of by being wotkad ap lolo eoam bar or ™ilimd^ _ 

In iliS nataan of I8S* lb* nttratloai of iroamadan and of tba pubUo gearta^ ^ 
powarfally a«ltad by a propu«l from Mr. Bmiaincr to manateotaia lit* and naal 










IRON. 


6tH 

fma tra.k vkboM *>7 (W.I It *0. TW »!»*• Mf. IU.lr»«f »«• it« »«■. 
naoH^ la tW paMtr m a >aMr read ii« Om e wa W waa at tW aMailai ot ika 
AaawbOa^U « l^k-alHua TtXmfmt i np.iBi Utl* ik!7ZLmf*.- 
tnat an takra. 4<*cnf«l*a of ik« affarata* oipiunj, aa4of ika akcaaoMaM 
tac tJM aMiornaa. * 

“ Tko (Wm k a MlUaincai toani of iWaa «mI ia kriaW, mrakai lika aa oHI* 
^"^ .LT‘*'*^*y*****^*^^**“*******‘*”'*»**^» at akaal taa 

^ •??!*? J"l» ak^* •ktw oitkiaaC aa totfc 

T^"«"^*a'a*fc» W«kliii^(ft,«lh,oaarriL\aal«a4aiil 

of oHtf or la a mtmmuf «Wa ui^ wn obi. At ■■■ 

i!jr^ "y***.* aa* “• “ka ««««»» aUo a lati Iwia — K » J aiik loaaa, kj bmim of 
tko kfM ioTaaeat at tho mtaf tke ptanaa TWn^ M alaani w anr ika 
^****y.^ ta a* alkra ika iraa a> fl>a atai|i a Mur lata H. 

*7‘*a^ R rrtfiirU, rapaWo of oaaifrtatiac atrtotOMI ItTn 10 Uol 
*“"!***" kotaow b aui Iko Urhm, 
ik« roorrmac viom) la la a etmiixtim ta tnaiairari aork. l*iailaaL kaaanr w 
! **^ iW aip4a fcr tka «tit ita#. it aiMt ka atU <(ria4 fcjr Kuktiag a Ira ia tka'la- 

Tka lajrtroa an utaainl arariy okao to iko batlaai of tlw-‘ tw flatt 

•^aTrtat^ iknafan, Man la taeka a or la* fcot akata tlwat. It |i 


7 _ , - -- —. .-a—»a ■ « •• aaaauMU va HWV UMBk It M MOMMTT IB 

orter to |ifrvvMt Ikt BMtil fVvBi CBtoriaif tli# tmy^pt boiMi* !• tim oo tK» i.|rnrn 
aB«*«f tka anaU ina to ran lam ibrnaa.! 

nUa tW TMirla tW McUt boUif toBvd vioJrMlv sUwta Uil tTfoai 

Uayaglbaonari b, Ou Ibr4 -kk akiek STklT^ii 

rrr^g rroari, Flimr all! ikon laaaWiataip iaaar. aaranaanlad ka a tka kriate 
•fark^ Tkla tu^ ^ i hliigi w ill wilaar Iot akoal II or an auaaMi, 4ariag aklrk 
^tk^ayaam of tka alawykatia air eonhiata auk ika larkoa^M^ tk* 
noB, pnaloraag carknaw aaJ ipai, lad at tka — tW . T! JT,'T 

n tW. Wal k gnmn^lTlkT^airW 

kabkW. iknwiik. Ik* akok flaM bum ” jaaaawraM* $nj 

lu uaira^ar* kacoain kamaaut, iilenBa«l, m by 

^l*a.th, uertualrJl, Biiaij *? 

T^^paraian lOMMna.r. an hiah Uai 

l^aa to Mpaniia (Iron tka nrul, at U at oac* mdiaaiMl l-T .mi-T" 

th* Tolam* of ika fiaaw ratbiag uai at tka iknal of tka Tantl ^**' *^ la 

“" O”*" .'.Ort. njSir.U aS^T^: 

th* n k 1* «>« »«• aeoahadi 

•w««,hy h.« 

froai tka tiUca and otker mnk* *■ ■ - .?"** ^t*^"** *" “r**! meat ikaanagUjr 

•kirk altagottetiaeiaatly to ij[ 2*^! ‘" fT' 

CTBOO iiriD UtlHfUf tiA nn ji wf ^*11 ^ i«-^ ^ t.f * ** "*** ** •Wgllt Of 

of ft»uf nperia^rti lo oo » ««, 

AMbI in rhril^iiil^f rnUa. 'KTt will nuikt tbe vtitirv ^a1 *ILoLw****^ ^ 

A largr ponion cfihal aiotaJ ia. knarrar. r«i»Tm.'<>l* kiTtnaUol-i.P^L?!! 
gaan ib« rick osidai ikruaa oat of tka Amin •||k carhoaaaaaaa 

found toeoatain famatacrahl* nnall «TaiBior«lnu!i^L!^^ tT'l: ^'*** ***** **• 
haW fa. a-apnno. l, ,ha a.«.^ T 

of tka antrrrtiag »i«.l. aoyilo.ia, TS^ •‘^ ‘ff 

«»r'»»^plnrrt Ibm to nori*. “hou. in» to Boa uuo tka iroa 

r.,“:.VTS! 

_i,K _|_ Jrna aaa. raqiunng ao niaiupa aiioa or Mrliaalar aad 

w..b nrlynn aorkntn. itna 3 U, I Urn. of enrf. pMaaTloTCll^A 
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trrml bOwi of mrilwUa boo hi from 30 to Mmhmim, ilio«pfiid3»«mof iW 
tof Uw hta*t »»• oiod la a tmirj ttnate with «a MpuU charir of iron, uxl with tho 

ooooumncioo ofoo oOkt (iwl Uwo lo ciaiinj»-d la tWcrado him. . , . 

•• Ooeof iho moat hoKirtam farta onaantirf ahh thia no* ayiMm of maaafrrt ialaf 
ataUaaU* ham. la that alMbr itoa ao oiU lie of 1?**'* ^,^*^ !! **-r*!^ 

naf tma. bocaaaa Ihe wholt of tho pnwoaaa bal^ oooilii^ wUbwB tl a.Baa of 
■laml fa*l. tho Iroo wm hi ftoa ftooi ihoit fatjafiooa prepw^ that deaenp- 

tioo of fM o»t« filla to Iwpan to In* that b broofhl mnWr ha hrfUraoa __ 

“ At that tta* of the pniraoi hoamdiataly Ihllowla# tht h^ tha whola ef t^er^ 

Iroa h* paaaaSliHothaeuoditlooafraafaaralofofdlBarirqaalhy. ByUacootlaaatii* 

■f iha I ™— the ataal ao aaod oM il itrailitally kiaat Ita aiaall tTBuhnag pom* of 

rarbooi, aad r-aooa*aa»a*ly fro* hanl to acht at«p|, aad ffoaa •»<» ato el to a ntj 

In*, aad rriutaally to rtry aoft irn | booca at a entaia period of tho ftaeaia uy 
nnlUy of ntrtal caa bo ohtaiord." _ 

Tho phruoaaaa alteodiag thia ootbI proeraa of Inm Bahiag m ^ ^ t 

la th* aW. pitract. aad if ara wlaillau fcr tho aonU “ a trw fanghi apwk^ ^ 
vorda *• ahooafa of hriaht aparha. poarad oot ia emorao* maatitioa, prnjwled *^7 
or fiory fc« iatu the air, aad Mliag * all aldaa h a thi^ ^ 
auv ha fi»»od of Ihe rargao* diatday of pyfot..rh!Iy which i^^brtnl. M a 
dnnor. hoaerer, to the ataumaat that “ lha aulphur aad other rtdallW aiatlmytfrot 
la lha erode if* an. drawa otTi" tha Cart hriaf that the aolphw aad 
appear to hara aBfforrd liuU if aay diounatia®, potaruhatariiag the aaroiai w tei^ 
ftnuoro aad tha p.iwarflil tnidiaiog arti* to wh*h the imi hai hero Mt^ortad. 
Vhua Mr. Abel faaod. la a tpeciOMa of Mr Mmarawr'a pr^act ^ ^ 
ceaL of photpbnnia. aad from IM« to <«»• per orat of aulphar ( the Blimaer* F>|p 
froai which h ate aUted to haeo bora pre|*rwl. amtaining 0-3 of the llw*^ *d 
CMMt of th# Unar, aad la a meiplo, brohro idT from M lagoa IU»I« Hm*. 

8 cpl. 1M, laSd. on whlrh oocaai* w» wrf* ptaaral, aad wltaiuid the •bw pmeo^ 
wa^iainad O'* par eeot of |*o»phon» and Of* per erat. of talphar | attaU" '7™? 
hero bam obtained by other ehemlata Tha carton aad nlteun. * tho «<ly h« i^ 
arr rllmUatnl. lha latter aholly an. whlla the qnutity of the far^ la “» 

a few haadradtha per emt. t wo think alao that Mr Beaaeaiar ia Biataimn ta «atmg 
that tha it* prado^ by hia awnhod eootalna -no adBiiture of *rfe. fee 
tpcetowoe which wa hara had aa opportnaity of eiamltdaf prewnfed pamlaukabfe 
rridanea id partiBl oi'aUti* ia tha eery cenlrr of tha ingot, nor do wa •* how U 
ooald wail be ntherwite. _, 

It win foiay ha laaginad that a proerai which, if mectaafol, nniit 
thwiaed tha whole inio manofiKdare, waa apeedily aabjeotad to a eairfW 
(iftiu hrtmtlgatim i aad. for aoine mmtha after iti atuKraneemaiit, the papen ww 
Ulad with caanaaiiicatinaa ft*i aU parta of the ocmatry. detailing eapenmeitu made 
* the terga M*la to taet in raiae» the tamhe. anlbrtimal.ly ^ 

Jeeior. wei« unaBlmnaety anfaionraWe. Wa qoota dial from ihr “ Minag Jotmul 

-'nia DnwUJa Ctmpany appear to haita thoroo^ly and Impanliny te^*^. _ hlr . 
Beeaetnrr'a pro c aaa. and the fwnlta obtained mo only be regarded at a total Itebirr. 

, , . . A iCateitirr fomaoe waa erected, and aeled eaealleotly ai fkr aa the 
w« eoncemad. bol felled to nrodace anythliig like naUeahle ir*. The i nm oaed 
WM from eUy,iro*looe. Wbilebarvn fawmatile, and email pottlona of forge efaidm. 
In the proportioiia Mtaally rmployrd in Walra for mila and imTchanl iron. After 
tha metal bad been anl^ceted to a blaat of »*»«>. prmanrr h wat wUbdtawn aad Ukm 
to the • aqocmrr,' at ia ntnal with paddled htoome. to lake oot tha droB and nnilo 
tha partieU of melaL Inteead of acting lUtt poddled ir* Mr. bloom 

under tha anaerzer waf a mere maat of red-hot friable matter, and. from na enmihn* 
and Doo.c.diriiao, waa whh lUfltenliy (bnned into an Inmt: when paaaad throngh 
the niUa U broke * the drawing aMa * raaily ai rery • rrl thort ’ in*, to IW inHaiic 
gratidration of tlw tom, who pr^lrd eneb falinra with hearty ch^t*- **^,'“*5“* 
.i.e with the mrmi a tlighl iaiproreBcnt waa effected, hot, * hria|t mbmittcil to 
a Hmllar matipofaili*. It waa frmiid to be no bvitrr than • eoM ehart iron. 

from the “ Cambrian," loth Jan. 1*3T f — 

“ (>n IVceiuher Olit the Brit* Ferry Iron Cnmpaay tacrired two of BracM'* 
lliieet ingnta of ir* ID teat iti rahia after peering thrnagh the roll*, frotwitlutaadmg 
every eat* that wae bmowrd * the proe e m.it >»* Omnd Impoiiible to do an^tbtag with 
it to the purpoea. and the managrr ioferau nt that old rttti Iron, after paiaiog through 
the lama proocat, ii worth by at Imet 84 penri* Bore than that tnro on thie 

OCCMiOQa* 

At aikwting of the Polyteehnie Bocletr at Urerpool, Monday, Sept II, 1*3*, tbo 
chairman, Edward Jooro Eyrr, ie rrpo^ (“ Iteily Srwi") to hara taid that a 



I BOX. 


am 


«r Mt. Di«M iimmtt. tad. ha n gr mU 
I —> nm 4 Ih 4 aB )iM 

Be. Ua 

UsdMiaaall 


■if ti mj k vaa nmm Jm aaA nmn 
matakm mii that ha hari hm aaih' 


ta 4 Ma 4 I-Mr. a» (■ *a raaMaa 

•• "y.»"■ fct wata ■t■ilillltl | 

•1 «-W«4 A. 



ttaer aThbra. 
bnJiMUa hr 

aal 4tll»a>ta, 
r*VmMa «hW« taMhf wwi aataiUa, a»l 
I rt tha (•aaaai a^t. 


te aaaay aaaJii, aUth amti faa4ta 

• 

aa4 ha4 J icMaiia ar 4M44r. 

. ^ . 4 ata ta Mafa a aaUa trr du mImM 

t^ ai^ nau id tha laaaaa t a^t. 

A l l h wah. that*^. It it •mrtrlf |MhaUa that MacaN bia aB < 

■Mai ihM hat htaa la t ^at a ad la Ibmaar’t t w a ta wai. aa4 ahhaai 


I aaarha aaAalhaa 



ia h thiyat •**« «ka laotaciiba tea4iiiaa a/*^ iSTfiLTniB 

toa|^;;a aaxiU. b.r if couaia. a Ihr «ar,«^^,’rf,iSr 

fil^IairlS al;^ b. af h, Ih. Mlaaiac aaaJn- by <J.y-uSli,1?Stair 

^Carim m Bar Inm. 

Bm har iiaa ftaai >ai4aa. 

fht hna frnai Cnaait ••••.^1** 

Btf iraa W Chaat^acaa ... ... I * 

Bar iiaa fttaa Barra^^. • . - »|M 

^thnharinab^hhaaUa .... I * * «!?? 

Thna var&tiai ar a d aii d fVnw white ala iraa W tha H^ahiJ 

atethod af rHIara^ aailxaad hr H riaa ai a ...... 

IT. 

fM« varidMi kni4a vf pi|f lmi ||j 

apnaf ■athadafRlauw ...... (hM 

** «BaIlCTt aonoai oT carhoa Mlaaiad hi tha« awalrari hi 

imH/ tbna tiatei $Ttatrr lhaa that flanni ia Hinrnirriaad iraa. mJ te ikU ‘‘ —— 
tha »• i. -«ed teb. .^Mahart- ^Wh 
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«T 


. A ^ ill j. tnca^s* umftnun ■■rf ^ 

Zt, to ««to4 toinuJ-« 

:?re.rsrrir^^ 

fa— hfa«tto>>ip«t»»«i»_y 

faj t. tw 


;r.,ki, wu w-kki*»»to,r^ 

•'snsrr;^^ 

1-*^ hOli tor tk. 

3 !Sit& r iSTc 

r“ b«»i w» it^n Wtof MM *rt«lto wwwnitiiy t^- , 

^n^ouna totrio* tiiaA ■NwOy ewrir* M rilfcjr «^« ‘“If* *^^*^* 3 ’^ 

r iMMaiWilri »• tk» tofarmt aarhlaai ihnmfk •■■IW »oo^«J . *** 

SZTiWia v* MimMalt fix. toarof wkki irtoa to«f iitorrre* tyrttm rf^lntd^ 

Ei^^hSr»T,» w p<^«.dyy« u'zzx 

—. 1 .-. .-j.k.^ —fawtofamrtrrtoetofcrwrilmtiatkr*—rt«r. 

I cro wn fc—r. tkr t>ro«. rod ito* i»4rotoi« ryUndrrv rod «■ tor 

■(Wf iHr. to dIm* lk« •rimU •■jtUmt rf ryHadm tor dr awtiiy ro t itor Irro i»«o 

PW IW Stow fro—tfa i«iuh.^to~-«^kttoWfro^ 

f, Um rrkM*'~t rernitro ro tk* oikrr ridr rf tkt wirkx 


i fl« tkc iMr of 





^i>'UXiXiX 


1 






1 

_ 


Tke kronarr*. ff. 1001. art iMdrroiiivl; of cato tooa I Ikry aro ararh 
Bad r-**'** oroally of tao pam, iko brU* r, aad Uta kcad or paaa 4. Tao MMar 
































M8 


IRON. 


**»? vU (Kwr, ^ b n«M li iM ftm kj mwifm mtymmtr 

“ t fnm «»tk atbOT; Ihr 


■4 tmrntmal ■mnl Am ar ribMa rt* 
[<<ta|t <H fcri» i tnM M IW l•i^has^ . 
•f. Wwnc MmU* CM» * K linn* iW 


AiUi.rcMlma.olM 
• > ■ ■■ ! r < ItAtaf A wf 
I. M. kro corh. <M rtef 


TW ko4 

<Im |wyao •/ !<<*<-«-- — 

th» n « ic »■> tif. Wwnc awoM* <__ __ 

ma4 ds Wmm/. n4 iMi ln«i«( It M . h e onl y. 

TkamUf moiili ilii W^tvaym) iIhm.m 1M tWpM*«riAtMTflL blWmi.- 

« taM. lu Mrai i. • pctf A iM.tA •Wi ib. 

!.»** 7^ *■* **» ^ mMio ik tw nm 

|<rMu^*MUWt.ko hi M«b« Uw kmorr 04 loorU mo. oteoMbl 
■*““ ■* »»»7i. M >W«« la Um Arto. mt wbkb ir i i. iMlinili 

AMfi .fl/wMd.fc. oJ aTWnf t io l hi tCMcTtoc toyw.cbw w> cMfc qInt. IWM 

ibrfwbT P»«~ll J «t- 1-J—■ nmtl. rf lb I 

|kMk. l»«iM.wwta. . uefcM Aib* wt tm ifMi to ytocM m • piloil «• tU ncil, 
, F0.fi kotoft. tf* my fc »nM.Uy wnom m tomi oT IW to kIM, wnk tbo 

W miina Onto MW ttofj o. MwAoth </tba toofck .r tb. bato. Am iW cm 

wbiwL ThoMlMM aflbtocwotnotoci wiUk. mJcowuiI by toiiiHiiiii i/fc |o(M_ 
Ttw iMl oj i/^ tom wbich to cirark dwwa by IbfteMJc .71* Atom iJmm iM 

J^M 4Mto boo^ loMjtotoly ObM.*. M^th; ton 

ItofArr bbfW .fM lb* mtU «. ■ 

rtf. luM to tbo UcCTM. fcri.- )i.wof I lnllMbft*ri.totb.uii -f-bt nutoiirr 

- toto*. I. >. CMtotoUlf V • erfo. 

Ofb fcto*4or.tofM«bt«M ho 
oTcm too, wkirb mwJMmI !•- 
ffurriw mJi* iboMtofoto *bMl. 
•. I,!, Mwntot'ioabuwtlacMft 
•r knoy. mJ* ton by wowjo 
Wfjfcoi «i.b. lO MuJjtfJot/lb* 
rraiM work f. 4 «. to wbtob lb. 

Mew .r <b« toff. houM. bM iu 

ot«fwMn.to AibocotoMti 

totbwfcMM. AMWrcMilrMi 

ttoM or Mto to omi to a. oto. 

«»Mf l« w t Of t be. tb. 

Awa. work. Al . Iww wwiJtol 

*•" froahfcrribly by fo^ 

^totheo«liMorib.w«itr.wbolwhkh AfiTolhowboto. Th* tm. 0.1* 

otoiw* mhimoJ apoa ib. whorl t, f, «. -o. i m oa* or appna uw 
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at^ tool KIOMU. «r ibe toaylo ccaairaitkai lb. koJ rtou a to 
S!^’ ^ ** ttokM wU*. aal It IMat biab. 'fhawboto 

d«a«i.to4M fc«ndatoi.rMa.,bri.k,o.uakui*tolh. lotlbUi 


« anwwcJ 
l•>t, wbirb 


















moN. 


sm 


wake* turn iO »o to aatiaM fn mmttt. 


TU maOtmUl 


mkUA Utmn to bj ■«« ^ iW 

fly »h»d to ft— « b» 4 Th* M 
mid II *• i« iadiM ia oidlkt it « ■ 


fauamd I17 iIh •faab «, 
mJtmmtatfpam, Tb« 
•atil'd to aboat two Uti ia Wa|pk 

- Well if lajawd «aa »• iw»4a«4 t>r »th» IW wwrfciajjottj^ Iw 

etMtlr Am ika utU, a«4 eoaatoti of pU«*o aliaclied by laeaaa m Ktvwa It m 
to hat* aU ibMo Ctae ptatn la aaan pada of I «r 10 taeWa la vWlK by ^ 
aMaaa tbry ata •ecanto a«alato latabnn by wpaaMoo aad toaoar^ 

f.u.MdLiiatbaanab»da*ardbiad.toaiad.afaaMbaa.aada^ fn 4 

hi * haNL Aro^off to Ortawiaa tbto auriOac to both ctoaap aad darablr, aad wiQ 

Maeeaa laOMaaoftoaopn-aacfc. _^ 

Fm. 1(04 fopreartua ibe doabU a^aor, napinyed at aaay E^li A id* warta. 
Tba dnwiad t takea ftwo a aotWaa at tba Dowlato iitai wwtka. Afand la Mr. 
Trataa’a wort. Maoy othee (anaa an ia aaa. 



Fia, loss ripmeaM Biowa'i palant btooaa ti(i>artar. Tba baalad hall rf paddM 
iroa^ thrown i« tba top to (tadiaally pnaaad bctwaao tba naoiamg rnUao aa it 



dctnrada. wad at laat etaarpea at tba bottota. when it to tbrown oa to a nmrahto 
*■ Jacob’a taddar,' by which it to aiaaated la tba rolto. Tbto auaklaa aSvcti a con* 
aiderabla aaTiap of tiata, will do (ha wort of It or 14 I Wry caa, aad nay be caaatantly 
piiag aa a faadrr M ooc or tww pain of n-lU. Tbaiw arc two dtotiact Awna of Ihto 
aa ab i a a 1 ia iha oaa Apnnd tba bloooi raoairca oohr two caaapmaMoa t ta aaotbar, 
wbkb to iBOah bkww alliwtiaw it to aqaerard foar uan baftin to lanrea the rolto 
aad bdb apoo the Jaeob't ladder. Aaotbrt Aim of aytaca e r to abown ia/p. lOM. 

A tabla a a with a Irdfe riaiBC op ftom ifln a bcight of atioal I Aart. ao aa to 
form an opto boi. to Andy ioibeddtd in maoery 1 withm tbia la a naatri ap boa, c; 
of aiaiilar ebanettf, much anatler tbaa the laat, aial pUcad ctte ntt k a By tot ft p ai d la 
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mo 

a« A A vko* tM bMvw ikoB k raM. wi la <am *4 r«M 4 111 ii 

K % aMafCMHd M At Ik* Mtk < 

CynAra —Tk* 

■ov kfcM^ta • fcv__ 

AMnkiMM iW Akn^ •Am* «4» Mn •(« mmH 
M* kv aMaai|4i*ka4 liM *At* amt la ik* Ik** 
—«■ —* ■—y a^lk* li* a ii n >, Tkaf^hakm 

■aj k*4iMta«i>d»«4 iata!«• kiakii I. r 
WT* tu <ln« aw Ik* kaO, calM 




IlnMatk tk* crCaA*!* Umw 


R^gUac foUMaA akkk am. w hat. laAartaa caha* 
4«*a>a.ikaaylw4a>aaf aa t aaiiw, nU*4 
Aiaaiag Ma kan ika aMt*it« iraa tAa* Mkwia- 

**Ha4 a *aU«(. ta aiaka k wa** awOMkla Tkk 

kia4 *r «y<«aAt*t it wkhnM lata w*«*al 
vanaiia^ ataaaUat la Ik* panwM W W* ina tkM 
ar* n^itvA. Tkaat aa^ van thaa • iaaka aaaai* 
•a fcw tkaa flaa-katk afaa laA. 

* nCa^ tk**« i*4aaUy fur aiJ aa oktaogftaa. hNoakiak tk* mmm 

- -~_j hU vkaa Ik* Itea k rawfwi X Tk* m4»b af Ikk hat. ewaractW ■/ 

***?*** — ‘^«Waa*aa»7.ca|iaklaar aaawthm Ik* *aa*aaa* 

^!!yL,*?!*^'"*y ^T ^*»*’ky*««^««k—»>«ka*aaaaAkalM. 

kf»?y MaJ ia bmt# 4Uiki»li to •batter or tUMberTM mtrUmmt vkteb lAIIIV ft. 

a Sr ‘ <k* tk* ktaiaKT aaA ik* aaaUaa talk, aaa 

taTiSLr ^ «—««*«»• a-u« to Ik. eyIiaJm AartaWSirh* ^ 

vslr,^’j 

hHKadto, U- *"*■ 

-*i,k k ih. 4 »■!«« 

K’teLSrinrK.S 

JSrssi ^-•7a».*r77_“.r cnjSi 

< 7 tiad*n. ia wkM caw tk»r har taaaiAa aaa aT^kl *"7* ** 

■ima cakikiw. grrctal nTika* *** * **^*^7**? W^agala* graavra, a Ik* 

“•lurai lo tk* i*«ik c#aiH. far fcSlST?^ *5 ‘Ban a*|iariua 

ieaglbt. vkkk ai* aallaai^'ia a^lLn^^h J* ™* **J Ik* tka ar i iafa thott 

Jarga ar amail aM*a.^n!fTrr ."T. "'ry';. *».««»»» koajftwa a 
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SOI- 



Wlw th» W !■ W W p—i* ■»!**«* 

lOTw or fcwri—<«» *»^>—** Z. tartk rwuiAi* 


oTiIm |{fwn»<bnow«lfc# prB|Xiiti« rf l» » »>- 
WlM to to ha*i>arf to ndoeo lk» lfo« !• 

• HMil red. tb. cjUtolm tare reA » di*- 
mftor. ttat itore "rey * » •*[ •• 
kMBiiif Tta to ref Mid reiddto 

cTltotan an tmflojtd aa re^W«g »»tto^ 
vtoto ita npp»r ■■d »l4ilto oata an ■“‘to 
to 4n« <wi HM red. 

to ta drew* with > etouiBid «r f«ll»r In ta 
hr*. Ita greore* af ita rettore an uiittWj 


T* drew xi**** red* af a rerjr •"•11 
M^MMil-redr^a aratroi !Si'^ 

to reiptojwd. reltod aUrntn. TW rtdjp* 
w. itartUdred. aad aatar ioto tta ««p<M<( 

potOTSi* d-p L- 

tatwre* •»«* reUrti to 

Mmrelr dividta IM* rererel ilM". 

Itoto parpiM Ita relWre reprexmiW U 
|03>, may ha pwl •■d remored nwai Ita 
duftatptotata*. 


ion 


Tta retoctoy of tta eyltatore rerire wilk 
tiialf duMtatow. to «■“ wtak. 
for drewiNt aat inm at ftnre onr-Uure to 
reo-thinto of n toKb tblch. "ta* UOre- 
,xdBttoM p«r auntai •ktte itare *» »">• 
it fnm iwo-lluTito of am hath to • towtaa, 
ntae <wlr ds. !■ uxtar work, tta 
eyltators ir res Itali tre«. intap 05 rere- 
laMau p«r ■hutai ttaarforlrea (h>ial<*>* 
thlrito of aa hwh W ■■ towh and a titi^ 
■mIm lUiaadttare for tan from QOiMlurd 
lo t<ro.toilrda of ao inch, I50w Tta nafh 
tmg nJUrt aura trilh onW coe-tbird the 
TCtoetoy of Ita dreolo* eyUtaA. 

Tta •hiafiiaf tad pUM re^f mffl to 
fcrmnuto la 1007. Tta touncimp miU. 
for eenrreag U“ Uooois from the taUlof 
foraan iaia tan, reailta of too arl* of 
mnnd oyliadan, Ita fltol being relied 
riU or nafktwf nOt i tta leo'iid 
an ft* redneing e» dreoing tta iimi Wo 
aUl.ban, ami an railed ■tapW reOa 
«,e.a,«, are tta paorrfrto nprigbli or 
itaaduda called teeiieg fiaaaa, at real ireo. 
fai vbKh tta gadgroM of tta an art la 
reretrei K *.*,1. are boil roda for bind- 
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iMtkMfiraMlaialk*rKta»ia4 Wrwt c, ua ik* i«ik, Mdb a 



TIm (Mm la tlw ri(k« «f r, akoitU U ckanatM Uu a M«(k m anbr la 
taka Um l>ao«r kaU af ikt lilaaaii. la Is Wla tka aMtal at ika aatkaM aay i aa4r •« 
it tha i wa mratu r f «lai(H>aa Iba tattrhif iaM aa4 (aatiac tkraagk Ika r aia lnl t# 
(rwnai ull It eaaat la Ika t^asta tmm. akaia k I ttwata a aiUt-har. < ara Ika 
aaHtatk n Uatkin. kankaaat B|na Ikt twibaa, ar (k4U, at U la atliaA. ky tiala« aaal ia 
ima aitaUt Sir latkaf iiaa iaia (btaa or h aeya «, a, «, aia $tnmg tttava wiA 
nciaafabttkmkt. wliitkvatkl^ attaataf a aiaa t k at bay. lata lha aalt ^ a* •'a', 
Bta4 la tW twarfitili t lha; arrra at malatajka kaiabl <« tka ; l ii—i r Hecit a» 
baarara of ika (ail(raat. aa4 ikaaab; Um 4ittaaia balaraa ika offtr aa4 aa k rr 
a;liadar*. /ia a Jaa Win a tbaft | (i (. ata taiH aaayllaf kaaaa, akt^ wa k ra t i tha 
taa aajiaaita aaia af ika tkalK aad i^c tbaai lara bMakar. ik k, art JaartI t a 
piaioat, akanrkjr aollaa la caanaaakalak froat lha 4mlaa tkaft/, tkraatik lha 
aaAaa ptalno ta lha bjim oaa. aa4 ^aa la both appar aa4 aadar laHa at aaaa. I, i, 
tar ika poiiaa auakaMa ia'itbith Ibtlr ahafla raa i Ika; art aaallar thaa ika ap- 
rifbta of ika n.tlL *, k. art aarm Ibr fc ata a laa Ika ka^ ila t aa I la ika top af lha 
piaina ataaalanU. All Ika t li aktrta art paarkkat akh aalaploaa a^akaiab; tka; art 
anaaad to lha kMaadalMM bia ait a af aaa4, or nrrfaraki; Inau aa t b aaa b; Ika 
d<4la4 Baaa i a, a, aav ika biadtap aatcw botla. Eaak pair af raOi at varb la bapt 
eooi kjr a aaadi Niraai of walrr tat daara apoa k fraai a ptaa aad Hu p lack. 

la dw r;iiad«r drawiag. lha vnrbaMa wba holda Ika ball ia laapi (■*** ** i*** 
tnt of tka riliptkal ( rao ii a, aad a aanod ararbaaB. aa Ika aUaat Hda af ika 
a^liadm, ncanrra ikia hoop tad kanda to oaar lo ika dnt, ako rtpiiai to baivaaai 
Ika mOan after Iriapaer tkra taavahal akaar Id taak oikat b; giilap a lara la ikt 
adjaattap pr i a ra acrovi. Aftrr lha laaip haa paaaad ftra ar tU itoaaa tbiaaa'k Ika 
aaatr pum to haa (nc aa aUpliaat ft)aa^ aad la aallad la Ea«laa4a Him, li m oral 
paaaad ikiaapb a laaiaid groorr of lata alaa, «klek altalrhaa ika iroa bar. la Ikia 
atala It it aab^rclnl In a atenad- pair af epUadan^ b; *bkk Ika toaa b dnt*a toNa 
flat bara fl>Br iachaa broad aad half aa inrb tblrk. Pra«Baatt af llw hall or Uaaai 
ftiU roaad aboat Ik* rplladrra. «hbk an aftmaarda added an ih* poddtiaf charna. 
la a BiBBtr tad a half Ik* nalc hnap b tnaaftwaied lato ban artok a aaalaaaa a^ 
npMit; nkirk ikr braiarrieeecd rfo caa hardl; ftdloa. A tlaaai •••>•* af ihiny 
koria poanr caa roa(k dtnro ia a aaab tOO taa* of roam ina. 

Tkb Iroa, calbd aidl-bar itoa, b boaaaar of laa urfrrwr a ^aaHty la ba ataadnaad 
b aa; auebiarr;. aad to b tabjedad la aaoikrr opatalioau akkk iimiiilt ia wrbbaf 
amnl piacta lo(*th«r, tad worbiap tkeai iaia a asata of Ik* daamd awlto;. Tb* 
irna bon, wbO* atiU hot, an ant b; ik* ibraniato a baplb proponlneal in lha ala* of 
tlw Iraa bar ibst b vaalcd, aad ftwr tma of tkaar an aaaall; laid orar ank •ikar 
ido a Imp or nb nkkk ia pland la tkr rr da oft ap fttraacc, tad rapoard la a fm 
eircnialioa of knt one ptla brian act trnaniiaa orar aaoikrr. la a half or dirta 
•jnartm of aa kora tka iroa b hot *aaa(h, aad Ibr pic<** ana atiebbf Icfrtbrr an 
ranwd ia ncraatm pilaa to tb* bar drawing rtliodna la ba roatmtd Ibid airaaf 
bat*, which an nckooad of aiiddb ipiaiit;. U'bro a rrr; Coagb iraa b waalod. a* 
for aaoikrr wddiag aad rallinf mat b* (iraa. la ik* i*-b*atio( oawaa Ik* 

b nton a Id 10 ptr canl. oa Ik* larp* bar, mod from 10 lo It ia antlrr w>wk. 
Tk* coaatmptiiai of cook ia kraiiag lha larja ^b* arma** I awiiL to tka laa af iraa 
eba^, ia ika tnailrr.aiaaa 10 ewu. | aad ia bratiag tka nid* ratbd iraa U rwi*. 

n-btaUBg Iknm to abowa ia aaeUoa ia /p loaoi to diftm bat liitb fhaa a 
poddiiag {araacc. The wboia mlahor, with ilw racapliua of iba kaank a, b and* of 


•iwbrirk i Ik* kaatik b and* 


mwi € tA IS ifiKfcrkk: H nnwm rv-iMkiMf •IWr tw# 

«r liifv* bcite. Tlw Wiflit nf Uw tfc^brick Bfeli, or Us ^istaact horn ih* ••nd 
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boltMiL U from • la it iKlM Tb« mrt« << IW 

iSTfiMW. Tmn»« iVoM » Ht » »■»«« ‘h* »" ***^^ HTJu' 

Airw* Ifc* lUmr k limt. «b 4 »»• ««J •• ‘la«'J troooJ il» jj* 

^rrS!, nrn^ to lU W«l*»«« iniw-wy •• <i^‘r “ 

ilw vofkwaiflarMtiM fita »»«f tram tarn to llmi U«i tli») totjr h» beo»*lrt »«> «» 

■aifnnB ««UlBg h«B in ihi Aortnt WIU « tW» 

li ■ ciMttkiW mmat Out m PMTrt ire* » obumf4 hy n1>«tiu tm ••II* •• tfcry 

lb* r^tobtoc rJUn. Jbjr Dm UlW Timt^ EJ. 

• hirlTiL liMiiurt rxMiiL ItMM it ^ *orkt «!* 

lb« Amt* !««»». wTu-t. -«»«--b«i.4 fam rf fW. ur 

mtotard hoOrr «r «i> pl«l« from ‘*f *“* TJ’ 

TW ra« pi* « »«iito4 ia lb* «umi rntnorr with oi^ lha Inm ai ^nttiy 
«k tn s M* bim ll M tb»« fHUtod • ••coml Um* anb rtoroiJ. 

*ni>i«Mto« ttoffto tram Sf 10 * eolfc pw am. »*»“ *‘**' ^ **^*^ * 1 !* 

to*9 fl»i ploim •h:l* bol bjr ib* till baauwr *b4 Uuwo buo c^ wuar t ^ 

cMtIiac B»»b*« il mom ••Sly bmkco MHo lOwU Th* tUbi art pibiJ m l«io 

«funl IB Iba WiMB 6i*. *ok* baia« tba (b.1“» laid »«■;•♦♦*>■■• *os 
,9.1 A, oui ««m* iofo mmtmit .kb lb. ft-l i tta btail ia Aro.ni 

lb.bn< ia immmm j obm A* ^ hJiSi "too 

4r.«B aod imatod olrfrr A* rollar. | ^ ^ 

b 2 * 1 o roUea and baalrd a Aird li«a in Aa ordumry 
Aicb A*» ai* dra-B oik into flal Umo for bmlrt pbkrn. o* <br no 

cnm^iXd m II bom^s rmik bi«l o»«i*ao, bT l] r«i. at rtfciad arntBl, Bod M 

""tb* WiIntrSdid^farAi piab. •» rrpaBlnUy bcBtod *«! roJW 

rMBialia Ibina*-. lb* pJalta »n ibtn rot mto KlBBra^ ami «M>«Bb;d by .ii»illt« 

fV m dir trortU boom to b«al la omnod iroa bo***, bam* altewBd to a^ •Wly» 

>«-l/iaai Iba .d-i— ara immarard m dilata mlpbana and fr» Ib# porpm* Of rr- 
SSwAjfttol AlTt«ilb*«anoaidtanddlrttBllnTnntoato|^ 
oBkikT tiaia. A*» ara lbon»|rbJy .aAcd In aonwwn- ifoajtbt 
2 ,vd U •*«<lBa:t inalij A. aarfacra of iba Btotai ar. 

of Iba no. by rabbin* Arm .Hb Umhar apoo cBabiiwa abrrpAA. Tba ap^ 
aolpbarlc acai b nrn «•« too raapofttmij pan*, am i th* ^ 

oolT tn otdrr to tin A* pUua. A»y bt* tomartod A a ^^ **y*^ y .T 
ibe* of obieb b eoaerwl .lA talA. nr pUn odi .ban nBciawty manad. thr» 

St iSwaib^ to Ibr intoTon A. Wft *** * 0 ^'^Hr 

bnab rapidly onr aoeh abU af ib* ptoia. wbereby Ar aopatamnu im b r«w»a^ ^ 
Am pJnSJjlb* pial* a*aia tn»o lb* tin bmh, and mmara « no to b. W 
boar.^ol^»#a u a .aAiafr . Thr ptou pamaa ihroogh an^ **, '] 

drbd. OraS Aill b rrsairad A Aa tUto* prccatoi narartAUm A a»(«.«».la*«rf 
irorb lA a*.Ai d» wk aiaaaat to mor* lAn 10 p*r «^i a aamll piwniai* of 
.birb aro ao bto to a> rrqalra to A irwnrAd. Oreal ear* b tabro to bt^ atolr. 
tin barns wufA 1S«t. par loo. A b« of Hi aA«A of ba ptalct 10 lachra Sy 

14 cof>**»nf • b c*< §4 lb*a of li** 8 r* Ti* FIoAT*. _ 

TU» iiroe«*e* Hiftowi la lit* *10*111111 work* of ik* Coattarol kart frrv**"**^ 
ai*. wobfaua Ihna A* ora amllaaW* iroa dimily, A P"'! '“'T; 

Tba funwera aaad tor Ab parpoaa ara of two kioda, ealM A *^;r»*b. I Fra/ * 

or Forofj CWtotoaaa, ami I. Foamma* d pAet, or Farpm A/lrm#ad*a 

la Aa Catalan, or French lanbod, lA or* prerimal; ronkfd A a biA b^i^ar.!* 
Mronrly torroM A lA for** brfbrr A* aiiHimiig brfint i op*miona wtob (Wlo. m 
iiniJAI*aaoe.amoa. Ibm traalrd A Ab .ay ahoito Aatry f««IA nad •rn™^ 
aurb a* bUob oaiJa of iron, bamiatiirr. and e*naia apaAoaa mm arra. > roai iiw 
part, of 0 * 0 . ^ nf OMtallb boo hit* brnm piooor*d, fast lA aa*W 
Tb# ^nioc«t?»pl<»y*<*r» wetaogalar kraithi* Af*. 1040 toil F>41, i^w»»er‘l4o«lng 
OMckiaa haA* wnployid to *i»* A* Uaal. 8*r MrTiixcaor. 
tarbib* of lb* for** i IA Caulaa. Aa Satarr***. and Aa Bbrayaa. Thr dAmMioo* 
ol A* dm. A* oo* BMMt paacrally mployrd. af* • foWo.*t H locbrt Im. i" A* 
dbMiioa I'bl I 1** Atiad, at A* Aitoni of tA baorih <. tr»a««. A lA loi- 

atiaadl? llwCa^l**^J^p. IIMa TAlojfrr.fp. b pW** AeAaahor.iA^-n. 

ao I'lai ila aaia b dirratnd toward* lAoppoaim •■J^aboot 3 lacA* aAra tA bmiMn. 
Rui It A moaaWa, aa A ArlAalkm aaedi to A cAnf(«d. acconlinii to lA •!*/* 
of lb* uprnMloiu Of ikf of ih* «r«. It I* tifhfti nit«4 of looitrd with pnlew 

of rUr I and rtoa abb a gradaiMd tiidr, for A* woAin** laak* a (trrol mittrr} c« 
You IL , Q *i 
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TW it* li oTnd ■lih «oiI»T*Uo« 4tir»c tk* (tni (»• knon. th» owIbw 
rootiawUf «iB^jed to pfg — iw€ dorwa BOf* ekortoo! m tk# WPPJT •!*'* 

, w, w i (» Kcp Ike •»««» fWfl. BiJ pf**w( tk* <ir* ft«» cTwWiajt ^ • 

bbB OD Monni »• ••*« bcghwliif. dw on ffBi ^^?*^ ^-** *, 
tlw WIT of emmiWlwL B«i »ft»r two biiBTi. ik« f«U fcrw •< »k*i^ “ f**** 
B wkick ptTW (k. takB o«*fct to eomBT^ It U wijr to •» «1Mk»Mk#torr«- 
eirtins U «*eWmtJy ulTWcrd. by tk» toptot at ik» ««». ■• **0 ■• «[». 

wkM( k**Mia ■poagy of aiTmiHM» aad lk« workmw ooml^ ^ 

•Irtachiac (k* |ircn at an from iko bottom, mmI ptaHiig tWm to *o« of^ toj^ 
Wb»n tk* ftno dning* an »#tofw«ai ikrowo am tk* top, tk^rmoM b» 
to twTirt th»ir b*iu blown owoy. u4 to k»»p them otwoly »p***a amt tk* wboto 
.1^ oTlk* Ugirt M. TWy tocrrom. tk. ymmi(y tk* pcodocm. ) p7» « 
pronrr fkiikaitT to tk* (eorfan. Vrb«i tk* leoclm w* rUetd. (k* quantity o< mMap 
mufrt h* dimaibaij kot if thia, lh*y anW h. iama*r<l. Tk. nerm (taf 1* 
»lUiw«ltorm»o» ky th.riktoorfUa.bol.. The proetoi Urn* fVom ir. to d» hoom. 
toirr whUk Ik* (may mm. to Ubm ont. mid ptoenl amlrr a kuntotr to W cal into 
hinip.. wklek me tfbmrwd. fargml iato (am 

Cwh mam pmciiti. miud ».ftoty of Iron wmI toerl | ia amportioo. whtob may 
F modilM m ptowor. t for by atone nock of tk. •Iftlayi, and nukiagtk. toyrr»dip 


toward, tk. ml. of tk. krartk, inm to the chief prndorl i kol if Ike operatkoa k. t 
darted ilowly, with a antoi qnaatilr of liftinpi, and u> apratotd tayrra, tk* qaaatity 
at «eel to intno cnatodmbi.. Thi. pctmltir* prticM* f« (kToaraMy .pokn t* ky 
)L Ihonfatort. The weijtbt of the lamp at bm«iI variei ftotn »<>« to 400 pnond. 
A. Ik. ronoamplioa of ckarento to rwry gnat, unoanlinf hi tk. Pa hi i a a t. or Kkton- 
kmto to »»en thar* tk. weight of IroB obtabwd, ihnatb ia the Pynnia h to tally 
ihriea. tk. Ctoalmt forge nut be produhiy tnpluyed oafy where wood to rarwcdiafly 
rli#fip • 0(1 abuiKlMt. 

The fitoiMwar d fiita of ih. French, or Slwi^fin at the Gemraa memUw^ 
57* (Cormn) i the tuyere (ant ihawn there) haring a dip toward, the hottom af tb. 
hearth, wbeie tb* im.ltod matter coOMta. When tk* op^ratioo to fottobed, that to at 
lemt aae* ia recry 54 boon, ore of tk* laUt of thr hameth matt b* drmoliilwd. to 
taka oat tk# paaiy mam of inm, amtC or lem taw*. Tfcto fornoee fcoM* o mMdto 
plaeo la tk* tnwtmrat of imo. between Ih. Catalan foryr and th. cut woi^bu ijftoi, 
or bigh-ktaal fomarre. Tha toard^ro ate from 10 to IS ftwi kigk. aad ahnal I fret 
in dlametor at lb* hearth, kloatamal]* there to aoly mm aprtlatn the tk. layer, aad 

for working I with a null oim for the eacap* of tn* toagt "a whtoh artwaat. Iho 
hrllnwi are reimned to laaks way forth, iiftiag mU of the lamp <t metol, whtob to 
doM throogh an opmiing left oa a tecei with the mde, imtporarily rioted with hrickn 
and pmier'a otoy, while the fkmaea to in actioo. 

TWa oBtbtt belog cintod. and the ftirnace tUad with charooat, flr. to kfaadtod *t lb. 
kuttooL WlMarrer the whole to tot eoaibaathNi. the roaoted ore to iatr u dnced at the 
^ ia ttoenat. thargro with okarmal, till the proper qtaaatoy hm htca latrodweed. 
Tk* 040 (hito dowa t and whimcTer hpimm oppmitr to ih* tayfre th* alag kegiai to 
derw, and Iba iron drapa down aad ndleeta m th* hallam tt lb* keank Into the amm or 

atwii ami in pfnporttonmtkit mam iocTt*«a,lbr^me-5idi forth, ilag and the laj^ra 

to ratoed highm. When the quaStily of iron orenmaiatod hi the hearth to Jodped to 
tw tulleieDl, th. b.Uow* are atupped, th* •eorim ant tabrd off. the Ittlto btvh wau to 
taken down, tad Ik* mam af hoo to ranamd by rnhe* and toopa Thto mam to then 
flattraed andrr thr hammer into a eak* front 3 to 4 inckea thkk, and ia enl torto 






IIUJN. 


\ 





huBH. w» BAmiurf to • lamuam i »l»rt It 

rrturj, IM witli cbamMl fewfw. tad r»pu««J li> • —y */ ^««* »;*«»> Um. Tlw 
ktm mum mimml im ihm j«*» rf tA,gt. m UUf4 Wflttr. lk« ty>f»t • jw. 

IMO af ilw aiaul down M tk» Mlo» «t llw hmnh, lemt in c»rtim la ■ Uuk 
nlr^k .l*«.orft-i4 fan.. 

Tfc* BirttoB (ku rwMiJB fai tW Umm ^lIs»kr* t***!. -hlak i* ««»•»■ <»« ^ »■»*■ 
Th» anwcM B c*iiIotc 4 ia CwaloU turn mmMag m jMuUr o»mI« tt inm. Th* 
_ or mmt Mumaa u> from 11 to *« lButorrJ-«rl«Jrt alter mth atanatiM rf t* 

town. Ei«fclBfiia*BiaaB»fwiBit*dtoUftitoat.a8dtoearT7i«aad«rtUr|alia»^. 
abrtwUteeatlaMaimaarakaMl CW1. BKb. Ttear tr* tllmrarili awl 

iliBaniBWka«ia*fcn»a4»icril»d. TWwfcjaaraaawaaaalwi^HwmaU^aW- 
doei«laaikaCoaliBnU.lafc«w«<’t*amial*<f*ar41a»l/a»aa*afc 

lot* r » ( w»a«ato a rdmedrnftm (hat vllboat ihr tuj. rr, aludi an* b» aanawid to 
W la Ike araal ptoc*). aid ia. liU all lk« Maliaaatal iom 

ilaati FiwraMaa, ntaurkahte *» llw eaeraurr ikukaM 
bT ito BiaMHir;. Tbi ckarp ia pal la at Uw iknal, aaar 
iIm Muaaiil of tka neta||oBal or «»«•»«' aaorarilT. Hk ikrt 
an luada of both tomia. At ika boltaia of Um k«^h 
lima It a Aata-finaa ailh i« plaia. far pMatilting Iba 
mrrflaa of tka aU|t akila M aoalaM fho aal^aeral faiid 
Biiflai, aa aril aa a Ijnp Boat «iUi iu plato. wktcb fonaa 
llw kr* to tka fVtml af Ika krank • ika bink aa an a aide 
ruaart. atnoB fau. to ohanart ika «aa; dowrel of ika 
ckarM akrtrby ikr iiacllln|| «itk ckanaal aoaW pr»- 
arrd loo rapaHr. Tka boltoio of ika krartk h eoa* 

Mractod of l*o larm ttoiM^ ta4 tke hindar pan of 

araal atom, callad la Oarman rtofaina (back ttooa), abick 

tkr Frrach bare corraplnl iato raakaa la otkar oaaa> 

Uxa of Ika Cooiiaanl. Iba boabaa an fraqoaailj a food 
daal mum* laparwl itomatnia. aid ika krank la lax|ar 
ihan ban npraiaolad. Tka rtHraeWnr aalun of ika 
llarti Iraa area ia tka naaoa anigaad for ikla paca- 

'Ta^oadaa ikan an Uaal-faiaana, arkocAo/ra. AS bat la bainbl. ntaaiind 
ibr kmkra ahore iba lioo i< iba bcanb. or crriuto. Tbcir canty baa tka farw U u 
aloacalail ailiptr. »hoaa aaiall dianatof it • fact acroaa. ata koighl of (4 bto abort Ik* 
hnttum of Ika baarlbi kaon. at Uut part, lha latcrior tpooa aooaiuiilai a kdijr aorra- 
toaodiaa oltk Ika opprr pan of ikr boahta U other ntpacta ika daliult of ika *ao- 
ttraetiOii of tka Soadiak faraaaca rraambla tka on* tr“*** 

that a farvaoa of tbat kiad whaaa koi^l «to oaly M bat, m wkick hrooa kjdiala of 
in* (kMotila) waa aiMlud, ylaklad 47 prr eaat in caw into, at 1^ nia of 6 bandrod 
watobi a dar.or M hnadrrd-arripklotw »aak after aooihrr« and that In lUa produciioo 
of 100 pnninb of ctot iroa. ISO powida of ahirconl •wan cunaniiMd. Thai Attuau! 
*ia wofkrd with foa»a balknra. mownlad with Watkar. , ^ 

Tka dacorkaralioa of cart Inn b nMtdy n rtsiWBlKin of lha carto to 1^ 

hi tracina inraraaly tka tame pro|trtntira airfn at had earriad b Into lha iwnnw 
lha anrllliiii of Ika orr. Thai enymo of Uia air, action ftm at ttia awfan of Ike 
mt mrtal apao tka enrkiai wkiok It ftada Ikarc, borni It i fmh cknrooal, ooxuif 
from tka inlarua', caotca ibrn to oocnpy lha pikea of what had been diaipal^ i till. 
fiatUr, lha wbola carbon b traatAnrad Item •br cantn to Iba aortoew, and M than 
coarartad into aUbar aarlaaiie acU ma or oaida of carboni far ao direct aapariiaatn 
baa bilhano prnred wbiob of tha» b lb* |avciae pnalnat of ibb cimbuatiuo. 

Tkb diiriHih'tllty.of carbon tbiwtigk tka wbola tuatt of iron ciaiUtiMaa a nMiramrnl 
by luaana of whteb caat inn may ba nihiMd a*aq wilboot noderjuinn faaioin aa la 
pnirad by a naltituda of pbaoooMaa Erary worknan kaa obaerrrf Um Baal ban 
a imtiao of in Maaly propania* ar^jy linw it b bcalad la oontart »ith air. 

0« tka abun prindde, anal Iron may ba rrftnal nl ana n*nalion. Tb^ w 

imn an aiuoaSiiliU of Ibb raniinuont p cocaaa i—I. Tbe apatkJnl caMjim. »kich 
caataint toeb n proaiwtlaa of oxypan and cnriiaa aa wiib Iba oayprn of iba M a^ 
Iba carbon of Ika fnal auy proJnoa nimolanl ami ooaplaia toUiraiion. bat nolbiac w 
aarato. *. Tka dark pry eaal iron. X The whhe caB-inn. Tka nattura of Um 
crsil* mclAl i^nirai TariatioM boik i« Uw fftin Uw fionacct, ud iu iht aiatu- 

maUaabb iron aMy be oktobwd dirccilr Item lha ora* by ooa ftuim- 

Thb nuidaaf worhiBf b prmitbad la Uia Pymorntoacwnaidarablaratanl. All Um 

orra of Iron an nut adapted fur Uib operatwa. ‘lliotc in which Um mKalUa oxide b 
miaad with Much aanby aoutcr. do not anaaar Wall i but tlraae oantpoaod of Uw pan 
• wn 1 
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_ _ __T* rnnrt Um 

II tm fipw M « kick l»»pirr»t»».l»««y^ «kkw 

Ikr aMtaUk .M*! k 

tk» nn4aM< «t>3» •t **«•. W»»» 


to k* tolo lfc« I** att*4 ftto la ^ 

■M *l*h «t»to r*f<4il]r. Md k •kiA ^ 
^Tthma^kt?^ tolk«*fito«klt«»katotktor»Tly 
a ItoBV af toalaL . 

a itwcwtotoa atoftoiM. ikraa 4«imt aia«n ^ ka 

L a#ika «ra la aa^ Ika nirkar. akkk »«>4 *f ** * 
I riMiiliif 4iaMaaaaa lik»aiaa tka atoar, ika cartMia 


Ha. laCofwaa.awJlto'aaoiaiawiatow 

I inw on k aa o»*i* aiailar la tka tpacalar toa n( tka Iila W Ktka. TkU ara cna- 
aa a IrnW •aalat. aatoa aarkoal* arid, otwaaianriljr p;nt>a. kM fai wall faaatkjr. 
fcto Aroaiditia* Ika oca. H h lasoiaita to ofl tka oatac aad aarkaaOa mM aoto- 


ktack oaida. rad aaidc. 
from awk area, k ia ak 
vnk cfcairaa l . ac »jtk 
Itat akao aaawal aartka ai* praaW. 
okiek ikaj toftrc. to ratafai w tfcrtr irkraoaa 
aack aaitka on^ ai amr ko - 
tknM^k wkkk tka akaagoa 
Ika fart ia atcrala ■aaaatary. 
a rick torlallic fW taHoad ad a Itoap ad toalaL 
la atodlian aad lakatof ky 
dnimftoakHi—I. Tkcraaaliwi 

»aa;W araawaiad a ft a ra to d a . Tka raaallii* dlaa»|akaa- • . — 

aakatoacat akkk tka totoctala maj aaaMMto t. Tka da- 
audiaawaat'awl iHaalkM to toatol ky aapnaara to •ha(^ ar cackyalW « a|a»ta. 

I. Tka torbiaa, a) 0 |latlaalj<to.aodTriaia(t "d tkantoal tote k fo e tka kaaiy ka4 .»4ta 
•iJm > aaoMcaiL TWa an aaaatal fotfra la akWi Ikaaa tkna ofa i a t otoi aaato 

to^lTe-iElfod »to a atafW oaay krctow 

tiaadatiwah>ffokaallo*aiiko|.tl«arTa|i«iw U oakaT*»fn,lte ftaaaaiaa toa^ 

tofanl^. ar aa uMatral alaian kat^ wk ito<a ^ 
ByHatoaHtfciakjadarakBaaato raiali- I.Tkat-aicaa aalkadi «. Tka < alalaa 

•bk .ood ckaiaaaii aad. • The Qii^witb . ... . „_ 

Tka foroarca ad I'aialca ara a kiod ad laiaictTci.lar taataa, I* larkaa to dJatoctor, 

aad • taekn dar^ Tkna an aacaiaaH Ja aa araa. or a i^l alaa^ia ad tooaaiiry. 
i or lOfort loaf ky »or • knaataad eoraiad ta attkaaklmary. TkbamiisaW 
attoilar to Ikal od Ika oadloary kaailka od nor Wato faraaato.. 

Tka tojtra toaoda S or a lorbca akoar tka kaaia. aad kaa a ali^i ^liaaliaa dat^ 
virda. la Conica, aad akola portan nd Italy Jjfodllamaaaaik^^ 

tH« 

tSIM 

tlrfcfv-„ . . . 

himA vHb tW omid#. m «<*D m tlw talp)iar or tW pyttw%. 

Tka oparalhtoa adrwalia*. ladaelioo, fkajon, aad afslaliaatloa tn run^ io tka 

auaaftaim Tkaac ara lodtoddiiidad iiitotaaata|tia.kal tka aoc iaaaaollaaaaatood 
tkaotkar. lathate»l.thataFopriaiaryii(iaralbaiaan|>«fforB»Hto<to«aj—tkaradoo- 

UaacdaponlaBadlkaroaalHaaalabafoaatlkannatnBaihaiapnilMtoadthrrao w 

U raaatod I lhaaajwo aohataooaaanaftoTwafda aryaralttU la tka arcoad toafa. tka d^ 

oaidlatnaat at tka toalal ia eontiaard. which had kafoa ia tka praa*lw( «a«a i M M 
tkea atoltad Muiacflatiiialrd,aaialo fomiahall to ka •obaiiilad to ika fafg i ka toai r r . 

Tkanatlad |iiacai aiw krokro down tothr alar id aata. to uaka tka ndacnoa od 
tb« BMa] tmirfa U tha ftnl tiri** Ui« t»Mi« *»*1 wf* tk* fmnmta mm 

ka lii>adwrtka*»«jytoodeliarcoalda«.a,4.oraaaa » ioehaalhirk . oaMlkM fooafM 
ft ■KWftrf ii riipwl wUh hnnpft </ ciiftfcoftl, trty bftH* ftnd 4 or 8 A 

aaaurircia to fhuoad roaod tka lajcn. tka taarr radiw od wkick h ft or ( lockra. 
Tkiaatonodekaicaal karat anrroaoded with aaotkrr pile od Ika iwatoad aad hrokaa 
am, wkick moat te eorarad with eharroal daal. Thr whole k coUanH with ktfo 
btaeha od ikr raw ore. wkick form raurttolly o tkiH walL 
Tkcac tkna pilco od ekareewL with noMad aad aaraactH an, an rakid ia tkm 
Bccaanaa keda. aack T btokaa duck : tkry are aaparatad ftwto lach other Wy a Uyrr 
ot rbareoal daM od ahoot aa iaoh. wUek aukia tka wbtda l« laekaa high. Thk k 
aftrrwifda ewaored oaor wbh a ikWk djat od pooodod charrooL 

Tho biorha of law on wkirk rotopoao tbo nrtwaH wall form a ehipe i ikr Urgar 
coil •Initifor pkom an ai tka kMUon. and Ika awiaikrT ia tka wppar pMt. Tka ken 
Idocka ara nmk arry irmly Into tka ckarcoal dart, to caakk tkem baOar to rtairt Ika 
pt w arr diom wbhla. ., . 

On tka bortotii odtke armWitreolar weB tnrawd wbkla tka ekaranal tamim kladWil 
aleece an tkrawa, aad eiar tbaaa, alorao of klark ebaneal t after wkwb Ika klael ad 
a wmmr.blowiog machlaa (rnaipa) k giaan. Tka in k kapi ap by niaacaaalt 
kg ckarcoal i«W Ike ntilTBl well Al ika beginnmg od tka oparaiton it k ikrwrt 
down with woodra rwda. Icot U akoold affert tka bwilil^ i M when Ika bw kaewwMO 
too inlaw for tka workamii to 
for tka pmp oa o . At tka and of 
rednetkm an rnn u no a ly tai>kad 

tka nmalad on. being tadlcnad. nabra mto lompa mon ar Im cokanal. 

Tka workman now rrnoan thk bkeka of roMCrd on wkick form the oattar toaiag. 
roUa them to tka cpol wbara they on to ka krokan kilo amall pucci, aad to>Ua down 

Ika teoagwafamall eharronO »kkh eoftoaada tka totoi odradnead oat. 

The aaennd opctnlion k aBccnlcd by elraning tka kaaia, rawmaiag tka elm coat 
big the kaaia anew with • or ft bntotan (eonu od ponadai ckarcoal), aad pilmg ap 


ilioold iur«*ct tua bftUttiftf { oftt viurft tbt brftt ireftftMr* 
coar aa acar tka kcartb, a lowg boo rake k ampioyad 
od al^ 9 koan, tka two paocaaaoi od nmrtbtg aad 
1 1 tkm tkc raw on ao laager rihalra aay temra, aad 


eoarr* 
to 


t 


IRON. 
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lb* tWa iii4 the Wft two beat* of chitwri dMt. loto tfc« mlrmJ bctwm ibrw 
roni^pilntwoortbra* Uwkatt of cb»r. ,»! an coal. a«4 « i«a ^ to«-cakea of 
Iba rwiwwl ctwU anal btiog Ui4. iba bU»i la rtoinaap^ Tb. e^«. a tb»j beat. 
■Bibmaaott of Uaoatioo, «» awaam*. br ib» actioo of tha aartba ^aaaa oa iba 
au^iteal Mark aaila prraM. Vrrj fatbla Jii#a tow do« th^h iW aaa > 

Iba btm, radaoad and mahad, paaaaa daatlj ibnioxh tha raaU, and tok laia tto akg 
haaln katew. To ibe Bm pottrl af cakH othari are addfd ta aarcaaajo^ la wo- 
portioa a the alap rrara«4ia« ftoa ibao. ran town. 

tk* bottook tW ilii* tUff U nui •ff bjr m upper orrHkw t€ r4iu b«ilv. aa4 tiw iiuuc«4 
11^ kl^^ Mn-^ tl- l—T itdit*^ latha haata . Ml .ttjam (« 

aKrtoti^ *»«»la, a aoA aiaM. wbiab k rr^f bf lawuw of a hookad puk » 

order u> W rca|^ liacl, lump or «»■ of ■alkaUa Iroa rasMraa • houn and a half 

by ihk proerm k la gnrnX toft, rary bmIIt^ bjM bM Imla 
■laaly. la (Monica four workaaan art rm|toyad al oaa torp. Tbajwodaw of iWw 
labnOT k only atoMI 4 cwU of Iroo froai |o cwi. of oao and W of ebamoal. mkkgki 
with wood of boreh aad ehaWaat. Thoa(|h lha.r ora roolaiaa aa w anrrap « twr 
coat of Iron, only aboat 40 paita a>« aatraelrd j cr^ition a |aaditb»a *»>4r. whM* 

nmum tn tke ilift. . « . . . • v 

Tk# diCmnee brteiw* the Corukao «jm 1 the Ci Ulm i Ua MetkoiW cnoiiMi ta tk« 
lalirr raaaOiif tba ora al a dkliart iwrratoo. and etaploj^ a ara<^ oaa tn tha^ 
Ilortioa. animation, aad trdaiag of Ihr ataiaL la tba Catat^ topa, OO^tala 
of ifwB ara oMalawl front *00 poaada of ora aad *10 Mada of rbarconl i b4ti< a 
nodoeo of only S3 arr oral. It atay br 'ooaHodrd that ibatw k a aolaUa loan, Maca 
Um •Itarry Iron orat. whwb aro thoaa priacirnOy iiaallad. roaula oa aa a»rra«a frata 
*4 to M par e*M. of koa. Tbr aaina or»i atarhad la tba ordinary Maat flaniaca 
prodora an^ 43 p<rr neat of eaM iroo. ^ . . , . l 

On Iba Cunlinrol, iron k flroqaaatlt rtUnrd ftnta tba eait atrial of Iba bbui to- 
aaora by ihroa nparatioaa. ia ibrw diffrraal warn la ona, tba |4( brlaf aarM. 
with atiniioa of water, a eaha k ohtainrd, which k apio to fona 

a ataond caka TUia baiax troatad la ifca raBarry «r*. k than wotbrd into a Unaa. 
la aaiitbr.r ■t•unu tba pig iron k ataltrd and ca« utio ptaica : lhaaa ara BMitad anew 
ia ardrr to ttoain erndr halli. wfawb an Snally workad into Uocana la a third mnda 
tif BuaafiHilsrr, tba pig-iron k airlffd aod raat into pktea. whtcb an raaaUd. and 
ikao wroofly hantad, to form a bioota. _ 

Tba Prattab fuatble ora, each M Iba allicslaa of iran, an rary ar< U> MiHt into 
while caal iron. An aserM of flaart, light ebarroak, loo airuog a blaal. prodora tba 
nanu remiti. A tareharga of ona which daraaM tba furnace and a ftmk toamrr 
akn Biiaad with mnrb trua, too rapid a aiopa ia ^ boaben. loo iow a drgna m baai. 
aad loo gnat roadanaatiao af tba aularlak la the apprr pirt of Iba fbraaca i all trod 
ako to prodaea a wbiia taat iroa. la ha itata of parBietion, wbhr caM Iran baa a 
aihar eoloar, aad a brigbl malallir laiVa It if rmployrd ftcoanilly ia Carmuny 
tba manatolan of atari, tad k than caDod ainf/iwa, or kawtor^taa. a title whtrh 
it •liUrrtalaa.thoagb it ha hardly aUaar white, and baa canard lobe IbliatrA «bea 

tia onhHtr taker a Unkh gray tiage, and hi fraeiare appaan uri^ or apliat|^. or 
wbaa k rahihha gny ipoia, h k ibao alykd^wrrr Jim*. In a third aprrira of «bile 
aam iron wa obarm will maeb loaln, bat ha rolour rrrgra apao gny, aad Ha leaiun 
k tariaMe. Ita ftartan baa beaa aomrliatra compand tn ilial of a brukra cbeaaa. 
TWa aariny occiin aary ftctjorntly. Il k Lwbka eaat Iroo. made by a aorrhinn of 
on in Iba fnniaea. If ibr while coloar beSwnra kii cUar and tnraa blakb. if ha 
rknetnn be eoalortad. and conuina a gnat many nrnay aparra or air-cclk, the matol 
lakra the name of cormioa.-/oia. or knifer JtM The whitrat taelal caaaot be rm- 
ployrd fiir eaaliag. Wbea the whha k mixnl with the gny eaat Iroo. it bacmaaa 
ni&uiNf uf tt >ui 0*1 ifraa 

Tir OrroMatrtoiaa/iryr.—1013,1044, mmaaiit one of the BanM^rrBarry 

fornacM ao c<imia<« ia tba liana. • Tba exaniplr k takrn lhaw the Afa tafefW r *orka. 
la Ibr naigbliaarbood of Bbingrrodc. Fif. 1044 ia loakralhm of tbkfcrg*. » k tba 
rrBiiery haartb, proaidrd with two paira of bcUowa. 1043 k a Tmiral aartiaa. 

•hoeing partkeUrlT the coortmetkiB of the cmclbta or hearth ta the irflorrir forge Ok 
c it tn orerthol outer ebeel, which girct tn nJicmtte tnpnUioo fa the two beUoet «k 
by aarana of tba irrolring abaft c, ato tba cnmi or lapprla d/rp. 

It. Iba brartb. k linrd with raw-lroa pUlra. Throagh the pipe ( ooM water may be 
inlrodaecd. nadir ibc boctam pbha at, ta order lo keep down, wbra nacataary, IM lea|- 
orratnn of the cniribJr, and Birilitate the toUrtifleanem of thr atiyr or blaiaa. Aa on- 
&a a..(W. 1043, 1044. called lb* cAta (Born bola), allowa Ibr Belled akg or ciadrr to 
tow off fkoia the aarfirr of the awlieil metal. A ropper pipe nr noar |arr* caadaeti 
the bUal of both brilowr into tha htarlh, aa abowa at t r.JIf. 1041, 
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TW mHmtM to n«i»fj M^***;^ 

■B to* work* af Batockattc. Tk« kwrtk k. touas 6tM aW ktBr*4 
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rlH>nnl,a»M«kt*t<kFOU«MltototlMla;>nr.^ IlHa, IMi.kafP'^af'Miraa 

■n- bud with Uwir nd* d^lnf dswwwwdt. bmI «f« dniwa torwwd* •Mnniirli MM 
lb* hmnh by ■ booked pokrr, m ikM to* •atmtoly rf »*b ««y U | toi i^ ^ 
tb* nUldb of to« An. at ■ daiaiK* of • or a iarbn froM to* HMMk at to* laWfk 
Th* wiirkiiMn pronod. to Uu* wey lUt h* ka* MaW anMck adnattl toIkmab^ 
Tb* «M ino. a* aMittoc. hlla domi to dnija to Ik* bonoaa ad ito baarto i 
cotmd by ib* toutd •!■«.« oknwM anlUn bm** ae kaa hwdad wito «BJd* •d »^ 
AH*r nnalaf tbaai t4f^ lb* oriAc* *. ba iWa wnhi to* mm kwa by y»w*rfbi Mir- 
rina •ito a* ma rah* (mywrdX 1*0 b i* eo**rti*d toto a «a** sd a fnly mamtmmtw. 

t>arta« (hi* ofatratioa, a y*«ttoa of lb* carboa anautoad to to* aoM ina aaaiUa** 
nUk %kt MUKplifrH^l hj iImi brOtwtb urf famm «■ tjm •f 

wboato oaid* aad carbaai* aaito Whoa toa buap to roafalatad ntocically, lb* 
wufkaisa loraa U otrar to lb* bnrto, tbra tocnaan to* heat to a* w bmIi h alWob. 
nwwiaba* ranjMag tt *0 nnad lo to* blato to «*d«r M ctMMiaw to* r iMai n ii i r ad 
to* nrbna. tbal k, tiU tb* bwa baa to c om* daetde, ar r iAa> i If aac ibaaaa i k aa W 
|inm mad^mw la toia rfltot. two ar* ftom. Bator* lb* laa al iiilaai tb* trarkaua 
ran* tiff* aaimad atrataM odTitmiaa atoy. bat al a high** kr*!, ao toal aaia* ad It Bay 


TCmis B|KMI tiM MHlt* 

Tb* vrtobl of aach a f aiy * or Broai i* aboot I «*tl, Winy to* ymdael od A aata. 
ami 4 od |dy iron * tb* baa ud trrigbl to Ibrrrton aboal M p*r mm. I4« yoaada ad 
cfaareiial an nanaainl Aar tarry 100 yoaada od bar iroa obtatoad. Tbe abal* am- 
ntioa bail about 9 boon Tb* bcOow* an Hoyiprd aa aooa aa to* bloaaa to nafc i 
tola i* imotcdialady tnuuAnrad to a ftiry* hainiarr, lb* caal'lraa bead od wbtoh 
aeiyin B or t rata Tbr Miaoai ia yraalir eoa itoaa od fboreby. aad dtatbarfaa a 
coaaiitonbl* ^aaaiwy of aoiai-daid ciw^. iIm toaip to tbaa diaidad by toa haauaar 
and a cbi**( nlo l or 6 toon a, wkkh an ra-b* a tad, oaa aBar aaotba r , to tb* laan 
niorry Are. to order to W Airi|td into bon, abibo taathn yty od cool total to hid to 
too plan, to yrvpor* tor Ib* forantioa od a ae* b la uo i. The abotr* noc n a to saltod 
by to* GmaaBi or iui^ rrBatog. Il diflm fton Uw dared dratd- 

/Wardra, bvraooo to IB* biter lb* hnap to ool tnraod o*«r to Maao. bat to brabaa, 
and rapnaod to arpania ptona aoecaatorely lo tot rrAntoy anwrr ad toa bto*t ixar to* 
taydn. TW Prrnefa call into par pnrMooa; to to atneb llybtartrfirk Iban iW atWr. 

Tb* ijtuDly od toe too* to trtod to torioa* aayi i aa. Aral, by ratotaa a bar by aao 
and. with lb* tan baada orar oae'a bnd. aad bitoftof it fbrriWy down to alrika 
actoM a nanw anril at ita coalrr od pertaaatao. or ooc-tbird IWm toa Mb*r astrr- 
auiy od tb* bar I after akleb to laay W bant baatrraitb aad AMwarda at iW pUe* od 
prtraaaioo oerrtn] liiHet i I, a baary bar may W laid obbqntly ertr oropa aaar toa 
rod. aad atrnak attnoyly aito a haauner with a oama yana. ae m lo anrra it to op- 
poato* ditwtiuaa | or abOa Wal*d lo rrdaeaa. iWy nmy W kneaded baektrarda and 
firaarib at iW aaaui apol. OD toa fdyaod toa aarO. TWt to a aarera trial, •bich toe 
hoop L. flaediak iroa. bean aajpriaiayitr. raiittiay aa it to baauDertd a pboaidMirk 
oduur. paealiar to to aad tatWbar total of Clrmtoor. ablehatto rr a eia bl e a it to ftir- 
oiafainy nyooA al«rL TW tfaryiac od a bone-aboe ia nckoaad a pood artoerioa irf tbe 
qaaliiy of iraa. Itt ftndo a i ftoCi Aawa to drlactrd by iW abora am4*a i aad it* 
fiaear atraapth aoi* W delarailartl by MiB|aBdum a leale to to* leaar (ad o' a bard- 
drawn air*, of a glrao alt*, awl addinp a ei abti tin tW win br*aka. TW trvtiiara 
af Barlow, Tradytdd. Dodfklaaoa, and Fairbaira aay W c eai alt ad wtob adraataya 
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‘'JT"""”’”/ ^ .n~ _Tte aU«et >j 1 % *» ••»§ ol u iiwj •» ■ to iw<Tuia 
Sfc^r o. Ifco Ih^TkoU te lU UoM tmmc. rottfcW V'JT^ 

OMuriatod wttfc ll bi iW ore, •• tW U»e foCMT mmj W ,<»<siaod ia • *»mm 

SJ^ltru^toto- of lha CT^iUo. w 4 th«>^ «» iJit*? *" 

tr»n,f«ofo OM oaW ho obutooi la « a»d fcraar* ooaac^ auh■ lAaaaoy 
■I tT-«« M ^KiTte hflabl. aail aWa aiad* rapowoljr fa o«a>^ Ih* fvaae*. to 
ZnZtLJh !r^ a m thol tow aoooy. a»y h* aioJ* ot tW ootao uaM. t<j. oW 

M «wh«aaniata,»adi tool htdopth lhaa tW aadw oido oC tho ww W tW loowaW 

ban of uJa^rSeh torn tho *Tal». U u»d« that the oahMoaiao oiaicliii* a»th lao 
^ ta ^ora oboald «»• d foaildo oomramd. k it atoi^J r»q»*^ to add a 

IW/thirr diTtdoo Ifoa onro iaio iro oUaaat i I Tho alaaW fim ondra, 

afiJt, ofijMtK ima. and the Ltw^Unt I. Otto etyataiag ali^ h^ 
rjSrio M froai aMoUwr adautlata i a. Ono wm-.^utat lailowha^ tatt 

IZtalTnXw ao oJUi, ». Of» ^-uiaiag mhea, aad 

tliu^an faoihlo akMM. Oroo of iho «n* olaoo aio* ho lodaoirf wttbotd any 
hat it la alwaya b*«t» lo aaiHay oao. aa it 

iSli "h^maj ho aaod. or. Cottro, a faaiiJc oanhy aairatr. oarh aa ordiaal? tow 
Irt^ Orra of iho 00000.1 eUaa toaoint axao haao to aorta at a flat, ooeh w «ri»>oat » 
a oiiatai* of oarhoaato anbao aod day, « cwhwi alo of ttiw and dotoa wy i 
af Iho thifd riatt an aiiaad with oarhoaato of Uaw la lb* ynwoniM of ftjin oao-^ 

half lalhrto-tooiOa of tha aoinht uf tho forrijea aiauar prrooat la tho «»N 

S.nhTta^^a.M aa a dT-liaaia tho ton. 40.^ ajd gnmally 

lio^ ii«t^ a-anaaodaa oftatUc ott. ablth 10 Uua ela«|ia.» U 

aoMyrd oUh tho addUioa of attioa aloaa, hat tho augooaua opathicona iv^akt liao. 

novo of tho #fth ciaaa miairo iw llax. .... a . ■ _• 

If. it.d if I aodai-ftor d>* aaatjr. —Oar boadred KTaiai of tho ora ioelt pultrriaed 
aad paaoadUfoajth a^ tiwa ox* troll adxrd auL tho Swi. *■<> JxWa lattw 
dand iate tb* ttomitb ooooatky aiadr in lb* eraur of a rtacibl* that boa boon hard 
vitb charcoal»tb* liaio* of lb* emolbla b effected by *“i^ b 

luvdcnd and tii^y dampod cbarcooi or tonayw. "V* f tbm ranmod lat» a 
tdid torai by the at* of a liftbt wooden pcttlo. Tb* tasted or* aad fla» mate W 
^rjnd wUb eUaraooL Tb* oracihia ihoa Sited la aloord wilh aa *wtbm lid hterf 
Sr. clay» and it » ibtei tot on iw baa , la tW air 
h* ttrt alaaly raMid, th* damarr itnaaiaiaf ehaad dona^ tb* Srte h^-hoor. In 
■i,u Zr« Ih* water at tb* damp ehareonl rabate* aiowiy, aad ib* dooaidatiaa of tho 

« U ftSmWiw! boat witei 10. high « to- Ih. lwi.« 

^Had aterowwrTlh* da, tor-ted wadd dteted.o 
irZL wtteh woaWl bo loot la lb* boltoa. aad ibaa gita an « f re w ua* rwtedt. 
half aa hour lb* damprr it gradoaily opmood, and tb* Sinter* heiaa Sited with ftort 
Iho te-pnte.r. it rawd ptafftaairriy to a white h.te. Mi^Kh wrh it mate 
hTwainiaiBad^aioarternfanhowi tbadamporia ihanckard^ ibo fataw w 
aliuwwl to oooL Aa aooa a* th* teoipmtarr la mSi^rlMly redurwd. tb* waniblote 
noaatod wd *p*ti«d otcr a ahrot of bfowiffpaprr; tb* too^ la canSdly mte^ 
and lb* baUoa rf cate iron takoa oat aad wrigited. If tW (aptrim^ baa bw* 
nttealy temecaafal ibr iron Will ho fanad at tb. bottom of tb* cmaihte la a a.^ 
pmadrd bnttomand lb* dag wiU ho mtirdy fro. from any adhonag mruUte gtoh^ 
aid *UI raoomM* la appranact gtnn bo^ glaa a i *bonl.b 

, ^fU ateiaUic paniote*. tba **p*TiiBteit te am ateiaianl* a failwa. — t b«y y y 
gmandly b* raooratad liy waabiw and tba magool. 1^ man laoalring itounw^, 
S^rrdwteUactal abonld b* tound m a partiaUy atellod atal* and no* cdlrc^into a 
datiwrt na*aritliidical*i aithar toa. low a Um^tnw <* 

AovM. umI ihe €xp*fi*jirt nuM fie r«p(«t«d. Tb* im* oteranl W «ot 
Bonu hte coalalna aarbon. aad if tb* or* it nmngimltofoim nmngan«*i tb. roanll it 
{wttfbn marwhat loo high, though indiealiag with anSteteat taartnaa tor*n maaa- 
tectaring p urp aat a th* riebotaa of lb* ore BMjod. • ■ , . v 

IlmanJ OM* of »«* «**•—Th* 4|«*nut*tito datottainatioo of tb* Tamm aa^ 
,uac** that otcar la iron ot», damwidi cat thmp^ of tb* oporator a maaMetabte 
aawmnV'f diiH patiro**. and caa only h* pnfftably nndwtakon hr thorn 
bar* arnnirnd in tb* Uborntory n Ibarongb •eonmattne. with anaUucal .■p.niioate 
Aa. bowrrtr. moeb attenUoa ha* of tel* yam bt«a beteowad oa tba tca^ aalaa of 
• ad* 


mox. 


<)00 


bm ar«^ and m Mtabi »!>■»» tn . via. ■ «i y .i » wr . tayw. w4 m* 

prnoM. whidi »rry e n ii d i r^ y vifc r t »fcr»f vaia*, »» 4 mb 

M nciu la giv* a dHailat aiaaa a t af iW CfMrtaliaaa la ka gtrtbnanl ia arkav la amia 
m a» aa a a ral v kaaala l gv af iW fi^ y u alla a i <<aa ara. . 

Takia* itr iUmttniim a iraaiawa af Ika aaai «aaifliraia4 aia a| i M< iiB a, tka 
■akaUarra ka^daa ma la ka hnAad tar, aad aaCtauMd, aia aaaa aa4 

r nl a»rfk aqgiaai aakka, ta<j)riar (a* aakkUtir arW, aal ai tara/fimia ^ vaak fAaa* 
aWia arai. tafkaair an4, akri V ariA afalr aaaa g iataa. a ^ a a ^ law. aa4 aitalMi 
innl. lia, aaffrr, aaU arafaw, ala aha n e ta ii o a aW y aw* aitki iWaa aa aa ii ar* BMgkl 
Ibr akaa a aaafaaiaa Ikalr rnaaaaa la catmaiaal kj a afadai afnaliaa aa a laiga 
qaaalH; am 

Txa grral cam raaail ka kaa ln aiJ aa Iba mm fti af af am lalraM fkr aaa lj vW | 
la aiaek tiaM aaj kkaat aa aa walaM lyarlana (aaUa* ll« a afacial 
iikjwc i ) U anew ikaa awhaai tlw « atB |<» iipii r alitl agaa i hn a k i k* wtrrtrd traai a 
la^ avals vkirk akoaU ka I tmm agkly (na* avvr. aa4 arvaral dam aiaava kdwa fVnai 
diSmM patta i ikm ■!< h* coaiwlj yuaitom l aa4 awai^ aa4 akaal kalt a faaa4 
lakra fnaa Ik* a—ikaaM ka p a ia wvvj la a waU mrkal kalll* kw aaaadawiaa. 

I. /karmiaakia ^ matar (tymmmapar ami eamtiaad). — Ahaal ka fiaia* nt Ik* 
avvam <lai*4 ia ik* aaiar atm ti I aa (brtkar law af adgkl I* tvyiriiiaw k i Ik* low 
ia4>valH Ik* fcy||viiw »n w i aalra i Ik* rv*aia* b hMVadlwvrf tala a lakr af k^ alwi^ 
IH akiak i* ikaiiird a a*i|[lM4 Ink* cootawiapt akl*ri4* af cakiaw | tk* poa^ la 
tliaa (ntaatl; raiavd la a low m4 kaal. ik» ctaaklav^ aahre ia ikvmW aayil l i*. aa4 
ila ittiaaai 4<>«rnnia«l kj ik* ianaaw la arlgtu at ika rklofUa at aalWaai taka. 
8aai*iim(th* bfdtaM ka wamm) coataia at muka* IS far aaalaf aawkiawl watrr. 

S XtJmJkmtir aind pfaJ amipkmr. Frara SO to BAgmUW af Ika afa am riigi*l*4 attk 
kjrfnwkliwW arU. IIwtH tad aatM. TW Uimto, lu a nulfa lil if atriaiary kf 
•opvwaiMa, b pneij^iutH bjr gml «tm* of l•fckIrW* of kanato. Etwv Ira pwrti 
of Ik* aalphato at b^u prMlM«4 hdival* S« 17 pan* af lalpkanc atii Tk* la- 
anialilv n* tla* aa tkr tlirr la (liMd ia a ppiU cra ei k l * aitk aOm aa4 caakaaal* at 
anla. tbr fa*rd toaat I* 4Mw4ttti la kj^tneklari* and. m^ iratod to diTi n aa. aww. 
uaad wbh amtip a«id, dilaiad aad Uwrtd i fnaa iSw Alimto Ik* mlpkariv add i* 
pimipltalvd a* nlpbatv of karjrta, rvrrv loo pant of wkick Mieato la-TM lana af 
aalpbar, and tS-4k mn« at k balpliidt at irna. 

lo ihv aaalftM of tuaaulii** i« it araraaarf to k**r la adad that ptidikaid* at baa 
ia pwnidl} ivdaevd wk*a kmM with Rady dlvidad Iroa pvnlaa md hidiadUad* 
acK wl^artr acid ketag Rmavd. —f>ird. 

IIUpdMtr arW — Frow Ml I* 74 fraiat of Ika or* am digtwwd wdk hydrorklad* 
add and Rlwmdi tka clear tnlaiaia. which akoald aal ka Mb acid. I* kaM wtifc 
irnaaiw, added ynduMy la tmall qaaalillt* till H rhker kcriwii* taliiar- 
KM, «r ir^xn •otiMr* iMliciiiiiif Ihai tbt prro«id« of hMi arisiMilr 

pevami ka* beea ^aetd to pmnaaid*] )k* mtatioa b acariy MntraJbrd wiik ear' 

bnaate af UBimmia, «m* of tcatato af tauBoeia added, tad tk* Uqaid bailed I tnaac 

aoiaiiiia af pwrvklarida of iroa b tken added dmp hjr drop, aaiil Ik* prveipHtat* whim 
lon»* ha* a diadoct nd cotoari Ihb precipilale. whkh enataiaadi ibo phoapkorieand 
origiaaUy pmeot ia tk* or*, b e<>IleetedoaBRller,wa*lwd.aadtedi*w>t*tdiahTdfa' 
ehlana add. lamrie acid tddfd. tad Ibra aiBBuab. Fraia Ikb aaiweawcal * 01 * 11 **, 
the pkeapbone acid b iaaliy precipitated aa awnaoio'pbaipkatr of awgaaait, by tk* 
alditwa of rUoride of amtonoiaas ialphate of imumnii. aad aaaaam,L The pm- 
eipital* n allowed S4 kwam to aalwid*. il b ikco colbcted aa a Rhrr. aad if I* ha* a 
ydluwcotoar, w^ b *1 bm« iatariakly Cw ea**. il b twlia*nlv<d ia kydnxkladaacid. 

iwom taitarb acid baiag added, Il m agaia predpilaled 1^ aarawaia; luo pan* at 
lie lilted pyrophuapkal* at angania raiTc*n^ to M'S pan* af phwaphorie add. 

AUalaa — Il wa* aacwrtauicd by Mr. Pwl^ that aearlt lb* wbob af tk* aliali 
pnarot ia aa iroa am am naiuiard ia Ibal ponioa whith b laadaU* ia kidro* 
chlorb acid. The rrddaa fio*i akoot 50 gialaa of lie om b plattd la a ptatlaaai 
«ap«ale. taabtened wiih aaiBMaia. aad eaaoaaR M tevonU koan to ik* aetiaa of 
by^aoric and p^u la a elated kadaa dbh i b ouy be ametaary to m|w*l ik* ope- 
mba if nuch tilica a pmval t il b Uwa dowiy beatod to doll iwdaras aad dia- 
*i4tad hi dilate hydnoklude arid i Ike adalina b aiisrd wiih aarrm of baryta water 
and fiittnd t ibe race** of baryta b maenad by earkoaato of nd lb* ao- 

lirtioa b ■mporatod to dnar** aad igaityd » lb* rrndae b lediaaolved d a Unb bot 
*dar. tad a Cnr drop* at nubi* of aaunaob added. If ao preciphata or rkmdmew 
ntem h oiM' b* oae* marr rvaporaled lo diya*** aad gmly igmled- th# rvtida* 
b rhbnda of pot a aa un a. 100 partanof wkbli todbate «3 part* of pouth. Wiotild 
"f orraaioDcd a prvcipilal*. h waN b* Rbarnd <ifl;*Bd iha 

rlear iJgaid rvaportlad. Th* leareb tw pmtaah b troaMraotae aad bnitkr i H Buy 
be tlto^lbiir nailtlcd la a ircbobal asalyiic 
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in* mt iW*rti»>* **^* i|.^ wUmmIb^ illrr W>^ Antoag M y ■B»h»il, 

Wl.«« *-*lW ••‘^ il'CSdto-W cuSLlTwi^ —tly 
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^mr« a > l«,irr!»-U»cr ao tW «U;J • fcrdr-r* «ufc 
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SK^crtSTTu-iErS; 

^ —- "» •rnmanit, 9t *m c«i»crt .4 hrt» “< 1 ^ 
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jSTSiUu -u-iw **-iirl:^ “J 


_ _ ••nwWM*. w »»»*■ wtmww •• •» 

;;Ur«raua wall Mrtanirt. of * * " T ?*!??*l TiXJ" '^ 

4 isr^ Urn inf* of .Olpborio ^ .topowk-, o» 4 %«^ 

EiC:? ‘■'^ 

"*a.‘*'uTXll- ^ br•t!!*r ^r?S» *y^r of fcyawWorto oehl. Oirf lfc«i 

•rif. It k *.!r _ !!.j. ^ku^^ of »«» Moorio ro»»>' > ‘‘*' »»*»‘ 0 « 

sH 

iwTf-rfT. pUltoo* or«aU. 0 i>tu ft«r lim» tu ^ -.«•< 

«uil u.aryi«.. iH. i«-«« 

ioR .1 roirt for ooioo bw aqr«o«»a *IA kofooter.gHow ^owim. » »r 

llLlod ood voillkoa. TIm Imt.cs^Vr^ “< 

fro«S rotb.T» oeoc 4 ««< W»b* b»»««Uooopoo. obo*.,iW jokoM»««i 

*rh^W.■blobfonkitok* » ciiridCTobU yort rf ^ 
iW Ur« ooa l«l>w^»“* *•“ of otro Ibo k 

1am MMtaLnvd ■/^•r ttA4isf « » •tiftbed portma •€ Un» «r» wijplwrw te^ i»d UiM 
^rliTTiiT reMbly.bi lb# Um MitelMd b tb« •rtim Wttlytifc 
YikU i^hiSk to fkHrStl itnSk Ilf th* ore with CO,a* M ftmio. of dry 
tanx. »«d »wli»* the iok, wWeli eoneku of w»^ and art^ o^l byjWnrti^ 
thm wttitfT obOu^ U » pr»Tt»«i ^ ^wunhr m etrboiile 

S^JT TCSkh.^ ho!^. « 0 .«»«'» “ «*««« •k* ~»- 

roMoo of tbr eroelhW. thoa(fa the reeolu ore *e»T oootrol* do. ne«. 

/k-ierwiulKW </■ the m—Thl. k twrfwW « * ^ 

either by the eiduoetrio otethod of Mmrjnientr. or by th^af P^ - 
:^J^eJet reeolu Monorrue-, ..ethod k ^ _» rg rri.:g^ ^ ^ 

of prutwude of irat ood armonRonilr of pot^ L..?^ ?li 7 m 

Uiirr k dceoaiDowel eooclly ^oortinoot* to the i|iioMlty of truO' ore 

(ohovt 10 «yiSpoiB»)kdUool»edlii krinM^ 

the tniniaram of ooldatiiio by treiliim the eolotioo with eWphiir «!< "“ (<* 

Wiihrfe ef eiiiior- tj. ood botUlig to eopel the eseree of eolphoiuoo odd | ^ 
of ^tiemuiiironote of potaeh U thni rooliooolv odiled drop by drop, uotU the ptah 
rebioropo^ ood the ontober of dtekkekbi/ the boreOe renoiivd ft» iho portm 
oeeontely noted. Tbo eoiouoa thoold he ooooidnoWy d 0 ot«< ond there inok be o 
coftckol qtiaatrty of ftee ooid preerot lo heee Upoloiioo the peroo^ of ^ fenoed 
and aln> the ooiJe of tooagaocer. The whole of the iron moet be ^ the wioima 
ef oeijuioo. ead the roceoo of ettlphumoe odd loau U rotniJeiely eopelWi if 
the latter prrrootloa he oeR l rrted on ciroiteoMe eeeuU win he ohumrd, no the Hd- 
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fala^ 7 ;«ti af chWala I 
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10 nria 

hjdnia of faiam. ■ pan* mt y t ta id i af ataa^MaM Ma Mamd^ aaaia. Hm 
MBBOB iai ana* ha la IW tam foalhia a a adar, aad Uw Mtaah haa laa ham 4ia- 

. aa4 dM a A haaia<l la 


aataad la watar , ia auaa4 atlk lha othar 
' dali t ala m fur aa haar. Tba Ami 


aa «laaratnlrA a tnlaiaia aa aaathla. aa4 4>lala aMria aaid aAM uM liar adaar 
Im iiaM af a haa alift J ahdali It h aftara t fAa Bia taA th i aaah ai hl aa TW aalauaa 
aam ha AfAiaHad tram lha aaaMal af mrpmlm a i a ta r. aaf km la a (laaa 
hoMlr. ir iIm aa i at i aa ha ni|irala< it yiaUa hwattAil lad aawalar trttutr : M la 
iwwarlaa B^ Ja y ihaaryiialghuhairayamaaiafihalaal U|aga, aa lha aaialiaa kaafi 
Biarh batlar ahaa aa aHa^aaaM la fim at , Ta |aa|wn lha aanaal ar laM la|aar, 
a aanala aM atny , aiy 15 graiaa, at fmm Ama ana an liiaadtiA la farm ha4ta< 
chlarla aaiai aftar lha fiaiaaagaanal at hydngaa kaa aaaa< aaf lha aalalm la- 
c taay laia. lha tM|aar ■ fitaM ailb ahaat a yial id anoar, aa4 aaaanialy AiiMad hy 
■tal lala laa ti|aat |auta, lha aaailiar af hanna diilalaaa at iIm aatahaa m 


yamaiifaaala fii|alnd la yawhua la aaah lha ^lak aalaai li aaaaraMy aalad • 
ihia aamhar ia ihaa iiaaknad •a%Aaaa iaia aaifhl lha 


aaiffhl lha laaah at lha laaly iii aa 
hy dhaalaiac lao ftaiaa af lha eryMaSiard 


mykiyad i 

A a tdhi aanaal bfaar la 
Haaaii la IO.aaA yiiilai afaaaar. 

I^Baay'l airthaf ia haaaf oa lha r a al y a ai al aaliaa at ahfoaila aaU aaf yfoanidr ai 
itaa, ahrawhy a naaatiaaaaa at aaygaa takaa yla t i » lha y n iu aida af Inii 
auaia n ad lata aafMhi^ aad lha ahnaae aaM hrta aiaiialaatda af rhwla 


yafMhi^ aad lha ahnaae aaM hrta aiai|ala a td t af rhwlaai. Tha 
| nu ca » la n ada n ad aa A il l aai i— A aaaa a ala al ^aaai h y af lha afiachara ia wd a a ad 
w mana mndar. aad aaa half al baal of ihli ia aiM llinhar yalatfiiad aaiil h la aa 
hniaa ymiy haiataa dw Aa«an. Tha laal lalMlaa if M ahmaa la af ynaah ia aaat 
twayaradi «4 « yraiaa af Ikia nil ia Aaa yaadar an vambad aal, aad yat hMa a 
hanna yradaaMd iaia 100 M(aal yana.aa4 aana dwilM aalar h adataaada asuad 
IB Bidtl lha iaamuarnl ia AAad ta a Tha yaha af lha haad ia Ihaa aaaaaWy yhai I 
•» lha any. aad lha r aa t aa t a a gi ta nd hy rayaaladty iaaartlait lha hainaiiat aadi dw 
aali la dhaoiaMt aad lha a nlat iaa nadwad of aaiAiaai draaiiy thnachoat, Rath dial* 
alaa af tlw aohaloa Ihaa yaayand aaatalaa 0144 yralaa af hichnauta. vldab Ur. 
P«aa* aaaar tal a t d la li rr ai i aal la half a nala af waiallic irao. Tha “ ‘ i irili 
wan ha fata, aad ahaaid ha IhanagUy driad hy hang haalad la iaaiyini Awiaak 
100 yrauia af tha ysWariaad iiaa-atana an aav hMUndaiid ma a Flanon Aaah anh 

li aa. ba Bwann af wmf bydnahhiaia aridaoAiaa. af dwlilad vawr. Umia 

eaaahmaiy ayyliad, aad lha aiistim orcaaioaaOy ayitalad aaltl lha T<frr»taaaon 
oaaaad by lha aacofa at carbaoie add onaaa. tha haat u ihaa I in 11 aaid. aad lha nla- 
^ auda to bad. aad kapi at andaratr ahalUtioa Air M adMtaa ar a <faarxn at aa 
aamr. Abaoi • aa.af wuir an ant addad aad auiad vhb ihr ooalaMa of lha Aaah. 
aad tha vbaia Aliand Ibid aa myaratiaf haalo. Tba Aaah ia riaaad arranl liwn 
with aatrr. to naona aO adhniiMr aolBlIaa. add ihr naidar aa tha Alar ia aaU aaahaA, 
Atraial aaaaU yaatkaa af a vaak wlalioo of rW yraaiiaw of yalaah (raataiaiac I 
pan af aali to 40 atur) an am dnpycd apaa a ahilB pornUta ataK vhM ia 
raiaainUy plaaad Air icadag tha aalatim ia Ibt Imia daaiag Aw atm oparadao. 
fhr ynasnd aalatwa af bichnwaia af yolaih ia lha haratw ia Ihaa added aarj 
raatwaaly lo lha lalaliaa of ino. which anal ha nytawdly olmd. aad « a<wa aa ll 
awataaa a dafk gnaaiah ahada it daDald b) oacaaiaaiuiy laalid aiih lha nd pnmaoo 
if pm* awy bacaaily daaitby lai^ oat a aaaaU nuatiiy aa lha aad of a ghaa 

rod, and auahig it with adrop of lha aatwiaa aa Uw yorealala aUh. WhaailaaoiM 
Ito lha lad dn» aamruiaalat a diaitael hlaa tW lha •mtaliaa la hmaiaaiwi | lha 
bamar ia altowad badraia far a An adaatat. aad lha aamtirr of dtroioM af lha ira 
liqaar caoBB^ nod at. Thia aaaihrr anhipliad by A giaat lha anoaM af laoa 
par MM Tba Bia aa a an rslralalkni far taaattaiaiag lha —aiounlly at 
prsmidr la ohriona. If tha apaatnaa ahaoM cwugta 'nwo ia llw fana af ymaidB, 
tba bydnahlaric niutna ia daoaidiaad aa baftn by adpiiiw if aaaioai^ Tha nn- 
aeaec ^ p^ida of Inw ia aa on ia raaUr daiaelad hy diaaoiaiag M or 40 graiaa ia 
htdnahM aaid, dUauag with walar. aad taaUog a portMo af lha aoialina with nl» 
pfaaym* V aaMamn. If a dacidtd bioud>nd autoar ia prodaaod, penaJda of ina 
la pnmt If it ha daaired la aaeartaia Iba raiatira proyoniaaa of yamida aad 
pratoxUa cf iroa ia aa on. too ayaralMtaa anal bt ptrAmaadt ma oa a ttaaBiiiy of 
iba on that baa btaa daaataad ia bydroshoria arid ia a ataat atapyarad bouJa i aad 
aoiil^f oa 1 aaaoad ipuatUy that baa beaa dlaaolaad ta atuaU aad llm dmidiaadby 
nl^ of awowaiaor by awtallla aiae. Il ia adaiwWa la ioudoy ihr aohiliiai af 
biaknnan math wrakn that propotad by Or. Praay. aad lo randoy a haralta 
pfnJKiM m cubk mtll iM ift f i A ftmd tttnpk U I gnta af rngumc irc«i»to 
vnhk tralimHm ut T irtirngnu 
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IrtHt li dviMCMl hy tW» |Wor«^ *^*^* **^^ , -r |i— AUkvbv vitfc pliich 
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ShSodMIal MOT bo tWd la o rJd cmelbl* mtb oo r^ool ^faof l*!» ” 

•nb md iwlw ho wrillta •f for* otkotow torbooota; t ho ^ *T! 

«tth won* oodidod wltb bydnwbkirii or^ and dooHj yfodpitotcd bjr cblerldi of 

**ArII^«._Tb«i owMl h ditomiood b* ih«p*w«i dimriW to itt oMinatioo 
ia ntrow Ibo trwo Baa* •*>•» in Ub gploticn w tW of *7^*!*^*^. . 
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todrro<«> »*-*«SIoa wiib bydraebiotio ofid, owl dluaod. Tbo mm ra tb* etaar 
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la arMacMwiit W koUiat aitfc a ai Mri wiI p aa tii y al mifkiu 
af aMaaia. ibt (oialMi m UiM iM tl haa bal all MBaa af lalaluMiiaa acH. U k 
Um aata>au4 ailli atfiriiaTaaiM b^raOM, aB4 aUi<««4 la Maai fcr M boaia ai a 
eka»l aaati Uw axtaaa afgaa U bailrd uC aaa tba pwci fma ia. H tmj, a a H ia<i< oa a 
naatl tttar aii4 aaU vaiWt t« k <Ufnkrf «ilb aiaaaa at ybXi <4 fttmimm, abwk 
aianirta iba laitAiria at awaata. laaiiaf Aa aatfliiia at aa laaahii i Iba 

lattar k baaniayaaiJ bf baati^ «i<k akne aai^ aa4 Iba yraaaaaa at aaffar aakw^ 
bj tba aiUiliaa at ■■■aala. wbicb y aaAkaa a iaa blaa aaiaar i Iba aalpbaia at 
afwaw ia |iaai'i|iiiaia< froai ba aala t laa ia aa>B)H4a of fMaaauaai hf 4ilala aalabark 
arU I ll aux ba ta4laialaail ia afaanyM. aii4 Iba akha mrit barlaf baM aa^aiW by 
atak'iaiian, tba aiaaaic BHy ba n bai a it ia Maiabb aayt n aaa 

Xteial ami aabib.—Tb»a aaitaK V^mral, aiU ba iaaa4 ta Aa aalaiiaa (Van ab«b 
Aa cofpcr amt anamia bara baao aaactyiiaiab by tal|4iaaaaa4 b*bta|^ Tba aalalMa 
ia aa ma Maak. aa4 IW aaai|alatMa af Ifaa pca ai p a alab bt ah|^ aaaaai a^ aar h aaa la 
of taryta. aftarabicbiha alabal aab cahak ara aaaalauaaH by a a labkr at laiia»aiaw 

Ctnaaiam aat nia lA la.—Tbaaa awlala abirb abaaU ba laabak Ar M Iba car- 
bnaiaiiMn fatUaa nkaiard by biaauttuac a larya <|aaa«ky at Iba kaa ta tUmta by* 
Aarblaria ar aaiybaria and an daireint aa Minn ( ll'abkr) i — Tba I aa h ad naidaa 
ia iaiiaaMdy auxad atlb uaa AiAoT Im aaiabt at ailrab aad csyoaad Ar aa baw ia 
a cranbla ib a gaatW ifakioa. Wbaa rael. Aa anaa U Mdarad aad badad akh 
awar. Tba tllatad aafaulea k ftadaally aisad aad aall aliind a«A aiHla aaai, 
takiaf cara ibal k aisy alii) raaaiia diyblly aibaUaa^ aad ibai aa aHroaa and k 
bbcruad abtcb aaaU rtdaaa Iba aaaadw aad cbnaka aatda. Tba adaliaa ia ibaa 
aiiard anb aa rural at anl a l l aa at ab bi r i da at barkoa aa ba^t aa aay yrmpuala k 
imataaad Tlw prmpuala, abkb r uad ki at r a aadia la aad abiaaMla at buyia. k 
daaoaipDwd ailb aiiflk raera at dilaia laiybaria arid, aad ikaiad. Tba lllrair k 
aaairdkrd wiA a ai aaia l a. t a acr awa trd by rrafnaatiaa. aad a ftacauat af cblarida 
at aaiaoaiaai idarad ia k. la firuyartiaA aa Aa aa la da a baaawia aa la r a i a d aiA 
ahiorida at raunoaiuBi. iaaadak at aaia x ia i a k dryaa l kd aa a abHa ar taliaw 
cryttalUaa imadar. Ta iek Ar ebroaaraai eaiy, Ar auaa aftar faaka aab aW ia 
ratranad akb aatar, aad tbaa balkd ahb rarboaata at amaiaeiai tba ailalii k 
a rnlT al k a d aHh aartie acid, aad Ara antata at liad addrd i Iba yrodacliaa at a 
ycUav frcciyiula iadicalaa rtcaai n and. 

Alaaumam. —Tbk Buial ti bak amraiad fnaa tma, by Bnl irdaciaf Aa ktlar ta 
Iba Maia id (aoiaiUr by Mil|>biia at aatawaia, Ibra oaulraUaia^ akb aarbunala at 
aaia, aad allcraardi boiiiM akb <urM id caaalie yoUih, aalU Aa larrienata ia 
blarb and ya l r rr a ka t Tba aidaiiaa k Ibra bkiM aC aUfbUy aadbikud akb 
bydrocMoria acid, and tba atamina prtcl|Mtaied by aalyhida ad amanahna. 

Caltiam aad Ba y a w ia a . — Tbrra airUla art taaai A Iba mladaa frnai abkb 
iba iraa aad alBaiiafaua ha«t brca aryianlrd i tbry baA aaiat pmhablr (murAar aub 
Aa alaniaiun) A iha cak ima A Aa Ana of aAy, aad art bak datrriad la Ar hArb 
naidar abkb b laft oa dkaulTAy Ar ima A dilata mlpbario ar bydrorbkaA arid. 
Aftrrdlgratiay Aa midiM aiA caakie yat^'aad baraiaa aaay tba mpbiw, a rmaU 
<)untiiy of a ml paadrr k lall. abkb A roaipoaad at tilirw aei£ oiida at irta, 
aliuBiiia. luaa, and oucnraia t if Md ynAk at caat irM an nyrraird atm. a mAU 
naai i|aaiitity at iaaetaUa raaidar aill ha nbtaAad Ar a •laaMitatira daWrauaalMB of 
Ki ceakitaaau. — IL H. N. 

IRii.VimilMiK. SraTnata. 

l(»INGL.\S8{Odl> A Pmatmt, Yr. i HamaaaUue. Grrm.), lAtbyacolA, IxAaaflla, 
frok {(Ml. a Sab. aad afAAa, glaa, ar Fiab glat. k a abitkb, dry, loach, anm-traea- 
parrpi lutaUaea. laikad Ala dtffrral ihaiM, oftao A Ar Ana at a lira, and 
coaiikAc at nnobtuiaa railtd tacrtbcr. Good laAcbai k BMhaofralik A Iba aJr, 
bat a katbrry ufrk, aad a maaluab laka, aaarty taaTpid t abra krrfad A*raid aairr 
il taaik. Kdlni^ aad irpaialM A BMnbramma liarioau Al tba boitinc baai li dia- 
tolrra A aatrr, and At loliitiaii. oa raolAc. flimi a ahita Jelly, abieb I* anai-lnuk* 
yamtt,Bihblr A acak aclda.ha<it piTcipitakd fhwi Actaby alkalirt. Iika^iaa, 
aaariy parr ; and if aot brittle, lAr albrr alar. Ait aapaadt oa ila Bbraaa. tad chalk 
truaia. Tba abiltk aad flatal k prrkmd A coomrlrr. liAclaaa' k prataord 
frooi Ac air^hiaiUrn of karemik, aad nprrAlly Aa frrai karynia, Ar Animnaw 
kam, abkh k fiibrd on ibe ihorra at Ar CaapiaB Sra, aad A Iba rirm toainc “do 
it. far iba laLa chAty of ba laiinminc bAddar. It A abo obuAcd frooi ibo A. amt- 
Utaa, tad ibt A, Giitmtaattu. Via arc Aftainrd ihal A BbmA At SUana aUmia A 
ako caapA Ar Aa poipoM of obuAiac iaiaclaat. 

Tbr prvptrUAot of kiajriak ia Jtaaaia, and pankaiarly at Akraraa, cmaAia A 
ataaaAc iba iwimadaf bladdm ia aairr. rroioTAf rarrfolly ihrir rilrraal r»l. aad 
Aa blood abkb «Ani oorm Ann, pMtioa ibaai into a brapra-Aa. Htncralaa lUnn, 
aafiroiiig ibm btlaata At Aads and lalkii^ ihna Aw «n.«il -jHrdnt Tbry art 
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fcnM if to* i ri iM Wl i wj mm . ^ . .. . . ^ . 

Fi» » in iliiM I t «f ton tow. r BBMi li * w i t > mA MBw*i mA ttoM« 

^^rvojTr^cCiSjrr.. Owm) TWmm— — 

eftM iliftoBt. w»4 if ik* «Mto« rfto* to » i| i. toiM.»aiW tom aC tW 

Pivn ■ vahttkl* nut k* Ttalmtm 0*«« Mw* tka t^yij af kn» la 

riaanitor. laM, va «stiM Ikt Maatef kafartMt MtoBa aa Ik* |i««tk aa4 toraw- 

’^TkTISMaHaar Ikt t*«lk af aikar ■jai h . kwM. tka il n fcia t . H aa aitiri* af 
iiiairti ranaaii*. ika aaaa taarr wat gma la Ika aaua «a to iaa *a mt ik* 
•adkafaU taiaaUai kal k i* aaa, ky to* k*« aaataatoti aaf gk) iialiigiM. ntotMtad 
M Ikat aiaftkcatwa af i ta wa a, or *Mlk aa k naaaa. akiaK to niaaiara aaatiaa* ar 
flactaiaa. tkoaa ban af tbtoaaal «*fB*t*. a* Mri«, Manapfiag to to* aaa «f a 
*M*. aaf farauag ky ikalr ffka n a i laa auaal* ar aaraiUaaw k aiaifa ikifaf toa***. 
By iki* ckaiBcter. ahwk U rr*«a<af ky aaary. to* aaaaUaM aankai af a* alaykaal't 
lato M U aa a iara a aaaua* *r Cra*lai*i, tfa* »"ay aay k* fiaiiagaakrf (Mb **a*y 
aika* klad af Weak lakaaat * . *«4 IMa raary a'aaaattolt. akatoa* toat**f fraaa 
•oaikarlwa*. Ii iaackafaelar.-Aktaaagtoa^raaJ < aai l ary aiiyi ar aaia—akick 
la at ckarartarMlt af faaail aa tf raaaat hary. A hk aaak. kaa**«r, aa atkar laato 
raaay* toow af to* alapMrt faaaaa* to* tkanaUaUw* af MB* Irary, dMca aa* Walk 
toaaay oikar i]M«ia* af aaiaMLl* wkiak, (Ma toairlaifaaja.aaf totfaatut af ik*ir 
yriatii^ Mkaiai^ af* a*a(W to to* an* tor aar y i w a aaa ln i ai la toaa* tor akM 
tnw itary la atail t wto mmm af toaa* 4**laJ Uaai a ak wk at toaa* af Ik* tonar latk* 
af to* kiHiayii>aaan> at* ator* at r rla wk la tor canata y ary a* a, taprataHt to to* 
BMiatoclan af aitikatol l«*lk ky to* toaiiat. toaa aay alkrr kla4 af «Mk-*akaUaor. 
Tlw anlliy af latik to r aaii Btr aa aaf to Ik* aril. f»y*a to cktoty aa a ytaaliar awfi* 
•caiiaa to ik«ir latra af aa«ik. far to* waal yan tank, a* to oar **• frwt*. 
ka*tog aliaiaaf a aartoia aTw aaf i k ays eaaa* I* gram. Tk*y ar* to aayakl* af !«> 
aawtoi Ik* w a «l r •* «kl*k Ikry at* bakl* to ia agk kaUy aa*. aaf akaa aatBaaay 
ar afraltd ky facay, lk«y paritk. Tartoaf tkh kind arriato %n k»*f Itoilard fraatoi 
bat tk«** af* *)b*r aarto. rack a* ik* (Ma trnk of to* nu, rabbit, aad all Ik* fnlr*t 
trihru Ik* taaka af tor bw aad kiwa n^b aiBt. to* toag dr*(«afiag CBBiar latk* af 
tka aalru*, lb* aidtJaBgrr aylral k a ni I lka talk af Ik* aarahal. aad Ik* irary laaka 
af lb* rlaykaaf, tM*h ar* *»<*■*< vkh to* yroymy af ycrytlsal giuviki ikal It, 
Ikry yrtrv aa laa|t a* ik* aatoul lira*. 

“ la t**lh of aakauud yravtk. Itoak yaiy, fVrtk aayaata, and to wva iatrtacw alto 
firth aaamrl argao* at* (broHd, aad addad M lb* yr* raktiag tiatilaral* af Iha 
innil aulrix, to y w iy onkj a at ikaa* arc aalcifled or coawrtrd tow IM4I -itotnat i t 
aad a* (ktl at to* itary aad taaaatl aaay b* vara aaay fiaai Ik* laaiaill nf taak a Imto. 
Bill may aad raaawf b* flira*tl al ita kaar. aad toaa to* itTualb af to* taodi M aato* 
•nraiacd. Tb»raih»ofto*ailditiotiofiht feraiatirr yrtoeiplc* I* at tral gri at»r ikaa Ik* 
ratio of abrathai. aad lb* woto aat oaly noaa, tort iarr twa t to aiaa. Wk**, kov- 
ttrrr, tor uilwal ha* anatoad ita toll grovik, toe woto tot to* wotl oart la rr|ira4aaad 
aiibaai uwnratr af liar, or *1 Boal, lagaMaMa only to length, aad Ikal to Me* ab»*r 
to aaauBtl la not y«r|wt**ily'■wn do»a by tirtog oyyowd w iM af an tiayotn* towk.* 

Wiib rwytet w to* diaenbatioB of to* rltpbaa*, to* taa* high ainlwriiy haa tor 
folio* big mnarkt i — 

** la tka yrtatnt crantloa, clrykoati ar* n wl i iclad W to* Afrira* and Attobr ran* 
itomc Th* A(Kean*l*ybairt.wia**U^a*Ba,iat di*ttoe 1 i«*ci**froaito* Aaiatlr 
oor; aad *obm of to* Attotk elrokialt of Ik* laffer itianda of Oto ladiaa Arikipriaga. 
oa iboa* of Samatra. if am ayccUtolly diailaot fitiw Ik* airykairt* af f*—llByltl Ana. 
torm, at all rreato. a tcnngfy mtrhad aorwty. With re to r t aat. kn«r«rr. Wlb* c«w- 
■wTcial wlattoa* of irorf. It it ehadly a«rtby of nollea tool la to* Ailotir rbykaata. 
la*V> of a ttor ablek girca to«ni Ika nla* of Ivory la caouarror. ar* preaUar w to* 
matrs wbilal to to* Afrieaa elryteh, bntk wolaa and tonuk* afford good aiatd 
M hk oitoimgli tom it a aexnal diArmirr of ala* to ikii tf rci r i . Ikotr qf lb* awk* 
betog tor Uiirtt. la Ibrwr* Itowa. and. « It veold woot. brfor* aia« raiated to 
avail hkoaclf of ikit btsollM aniwal tabtlanaa '(hr aw ar oraainrat. Iba larM 
aoioiak ( to B kkia * In* ivory-probnacidiati gnadrayada, aa ikry ar* It iwrd. (Vow Ibrlr 
ymltor yrtottodii oaad ayyintoBg*. »rre anwk owr* «iMy t|ir*ad o*«r lb* glob* 
aad rUHad to (hr graater ■owbii* Ihaf to Ik* ytvaanl day, uor* aoiaaniai toladi* 
vidoala. Btor* aaawva** to tytctoa, naoUrtltog aa gwol ^vanhlra to tor eoafiir* 
BMinn of Ibtir gvtodtof taalh. w Wdwvr lad lb* oatarallit aad tlw fnlnootolagltt I* 
divid* torm ioW liro woeva, oaBtd KIrpkat and Afukatoa. A frar *lr|<haal ronnrd to 
eoatolom berd* ovar to* imtipmi* and amtherB samof Eoroy*. Atlii, aad Aoirrtra. 
Tbit waa Ik* rrcalBi* rail e d by tlw Ratataaa, Mammothi it o'w Banntj alad oilk 


IVOKY. 


017 


wur 

K£^ 

^rs insy^.'-t^,frg' uns!r»."^>-P »• 

ir 7r2S.wU: xssn: v» Ti. -sj^— 

II.W Ml M lM>«.____ r __t.iiij Vt-^—=^- ktowMfcW^wtfcMij^ 

i^Iii^iIm) — 


53 i to b. r" •“» “irCZLSiSisr 

}mw, u* •*» **■■” **?*.*^_j_7 ikto— af ik« iowMCli «W» 

fari>» m»iw>i ■»*' ‘‘” ** y**y_ „. iTorr'l* *«<iM, k«> tWj »« coJ<w»<! 

*^i «•*’»**?■ It aLuMatal *«k» *• 

•’"^ •r wariu mmU ia l«0 


W tlM 

Tn-tow-> M* af ■ 

duk colaan4 ta«ai4* 


f a m 7 w-w-—- 

MM'il » ka*a h*»a 


PiTln^fc 


jaSTiTr-a, «-U^ •»* 

r.i: "Tt ‘-t ^ 


4„rft»4 w tW r-»««r JUt- , 


,. «r i»ar>. 

u> Iba Buiuataf* |iMO*n' i U ti 
la a«r otoTto '— -- _ r'litonilMf^M aidWl aad afaaaicafal aftlalaa i 

hm a a«ll >• ‘* "^f *" **” 

b« tt« r*^>u MBi-<raai|M»B> Aowbobriiai an—«». 

ia •i)]i* W itrory cat t—tiat ky e*|»aara la alf. I» aiay ba 

ahiiMcd «r WaacM, *y to riwi^atiWbgtuaa. iaa.«p«aMf« 

Um. phria# H aajl aaJar^ ^ ^ 

tl ca aaBihiaa. TW MUiW^ 7 “* ht 1 »iiiir~ »«««l »««a^ . . 

the iwicyk TW amW mbhin* i. to W aiipliad to iW 

Far •«" ^a toatk.*.^ 

rMm^ to itt* p’***f^*i“J *Lr«it ■uv ««4 » iwl JiwnlxtJ Vy nimn# i ^ 

«rr. tW laaaiW fc fa Wfcjt » >" f _, . fo»n4 oat iaiolukawana aalc^rU 

aapinh hi Uk* aaaaaar. Y W* or baluaboto oo« lack hi lUaaiaCCT. TW^ 

ki^toM, a. tl cMia. WiWkaW. ^ ^ w tob.«Wii«t far tW 

^ Iba raroiah lkroa||»i • «*• li*!wrm*f. iW «r««i ‘* *“ 

RtiWr of tWar piuaatla Wiap ^ tolirr af «a» la to be appUrd, and lha 

W iraerd ihroaph h la tW laloltorlc arhk TW a*Ml Ctooaa heller Ml 

Mufare la lo W ihw 7*V*^ fcT^JLaeSr^ aeii aa It baeoatoa dUala b» aW 
vhb lb* bki ^ • Uttl* bit*t I *** * ^ j V » 4 #A 4 . 8 impW w** tMJ ^ •wjUcwHl 

Sr;!X-" ’^‘ 

black tlnaa epoa Hory- .a.. . ,__ _liilatinaai — 

IracT awy W dywt W aala* ia a dUato aaJatloB of acatial 

aitnto uf ^ a«y W ohtalocd by teOI^ ^ 

rf wlplM«»IW a k»««r or iWirtor Ibae ia a dnate 

•(Italian of latphato of laafo (partly wtaraian <• 
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r rf pIMk —4 th— «« ** — >j— 


^ tifl. mmA t6m to a toa wwitoM ^ IMito 

"Tt T- .- iilwtoowaw»«>t>tWrt«r»tto—nlwiC 

' af (totto. TW* 4- 

_ I Ik* kMtw. A ' 

*^a««k£ *tolo« mtf I 

«nwff •*!«!* of Ika BMlnl ckfWMt* I 

'?:r5,“ i~7 i- 

SJSUrt. |r*»- . «yW4ma If ^ -rtot 

|4aar4 tor • BnW to• »»l «tto * at fiimiL It wW •■■’Ml -*->••> »» _ . 

*• tor**-! »»»fc,tol»*rj yn -^t mmimtmi 

riMi liM .Th «a«M at toL wiKi. tk. uu ^ 

k*r. VMtotiwrjtotfc^MidtofwrtofidbjuwfMlI^^h^^t’kitotowMwCM- 

tatotos a to* dr>M af atuamnatk aaU. . . ^ . 

WiTh rnprd ■iSjftot.rvry. M mt to lW«iiW>» w*ftor 

tkr* ■»> h* atovW ■* k» rakkiiw |kn« rtoOk | ilUr •k-'k tk* l**r» ttoMOa k« 

;_■JtoMHroTikia*. On (>kMf k M««/tb* k..<l*« 

kin,, totk. U ontkt lo k.W.4tol*»j rton#*® tom •*« »torr. to >*.*«« iki *toM** 
•I i i wi n* Wtog t itoil ky ik* k«*l. . . ,» 

If tk* kanactaad oktf* at Ik* to«ry4*ntor, calkd h* toiU*4 to *ator, 

> kiwi of (a* itoi k #kloto*4. . ^ -u_. . _____ 

/•<*> r-'tj* --^ *-~T anMn may k* «»*• «»*»>*• aad wtoi-inaifOfM. by 

l««»itiMthJli»to»tototto«of|W»*H«8‘*“»to»etonf*li it- riMMadkotmcttoto 
Ik**. iiuTb., toto Ikrir oyoiHy, lUV .to Om to k. .Ti****^ ^ ”**'• 

ud 4n>4 -Uh . toft ctotki it lh» W*«ito* w knabto .* totok*r. It kudrM am. 
r-|. «■ dr* olf. toa to*«aM iu pltoMy *toni toiMraid to bat vto**. Mock* « 

ckiMnn'i oMkioy kuola* u* tkia mad*. 

It to MM oar IniMiiiaa to *■!** iaio Ik* r«DiU<TWtoa af tk* kaadtoroft* ■■nMV>K 
toto*. toto a »btol IMWJM ot ik* aviknd* af ptit|»haK tkto krautilW toaiafW, .Wh 
*• ratrart ftoai Utiaafjftft itmrktmtml M am tfmi ttam , *UI b* of ibIim. 

••Oa afcoaat oftk* gnat »alaa of l*arj. il rv<|i*«.o *aatod*raU* J*4«to»M I* b* 
*aia>n)*d to (to mMimi. Owa liirM Madhtoa* obtori akU to tk* tona af tk* n»k | 
flm. IM b*(af cartod to lb* dwratta* af Ha bagtb i aw.-adl;. buttnv k* atoMto kaJf 
tkat riMat, iai gradaalljr up** frnai tk* tolid toto* a> ifc* tkto fc a t krr *4.* at ik« 
rmli and iklnUj, rliipltoai ar imtoalar to arrtiaB. Tk*w tkiar r^tonitoa |{<r 
fto* to la ana* wfaiaW aanaWmooiia ta aulttato ap th* tooik with Ih* iry.i«'ic 
■nauaa*. a* tbr only iraii* •tmuld be that arutof fraai th* faaaaganf tk* ihlahlOT af 
Ik* a**’: e**n th* natiid* *tri)a - f th* fiaileaUrd •piU*. ara »tn|ikn*d tor th* hanill'* 
af p*akiji»to. aad lanir oth«r Iklto *»to«a» tk* »er»pi a/a baranl to nrtorta tar ik* 
a »aa a f» tl a« » af iTorr Mark, »mplo*rc far taaktog tok for mpp*» plat* |»lotr*to aad 
atkrr ana. and ck* ewaa nirdaat aad ihaTlaf* ai. aamrttoua aaad fc» ankiag jrllp. 

* Tk* amkod* af dltkitof th* toodi, •itk*r toto rveuagalar paceri or ikoa* of a 
circalar ftparr r*(|alnd far lanitop, an alik* to iWr raiiy nap**, aatil ik* laabr I* 
martrd la Th* toory la* la torrlttoid in a itorl fnua* to b*»* il tary tonii I th# 
kM* pramlly aiiaiarta froa flftom to thirty lack** tuaa. ftaai aa* aad a half h> 
ikn* tocbca aid*.aad aboal tk* fcftwih at aa toak tbiklil tka i**tb an ratbrr 
nan*. naaMdr, aboat •»* or lia to tk* i"ch, aiMl lh*y an aloprd a iitllr < mard. that 
to, brw u oa tV aagl* af tk* ti n a a ioo kattol'*** tooth tad th* (moral «*. Tk* 
intontiaral ikaald b* any akarp, and tort liliiktty art i it n<|*ln* to fa* gnid*d nty 
eometly to ratrrtoir, and *iih an non araw an ikaa th* «*ipfal *d It* aaa fna»«, 
and to ctnaaMaly lahncatrd wilk a linie Urd. tallnw, or otkrr *0114 fat. 

•* Tb* eutt*T b*fto* panrany at tk* baifani, and baHap Aa^ that ralmally pantUI 
trith tk* *toa, •hk tb* ronraton npwatd*. b* aa** off that ptora abirb to loo tkto far 
kto ran***, ant tlna two or thm ponllrl pl««»* to th* Wngik* of onw poriJratar 
wtA^ far whkk tk* tkkka*** of tb* tooth at that aart to th* ann latoakl*»b* wiB Ijwa 
•a* off amt any w»dpr-fam ptoer, aad afl*n*aroffwti oribn* notrponBal Uacka 
«• la •*««« atto Ikcknclh at toon MMtiaa.hatopnidrd ky tbapradaalU lacn aatof 
tbickam of ik* laotk i bariair h*H>f* him tka paltanto or Imigii *4 hla nrtoaa 
worka,h* will toall raanmpioy Ikalnaio* far tbr Ibtohaat aarb hwOI naka. A* 
Ih* innih ipprMcb** tkr (olto tona. lb* rootottontkm apw tkto lewn pradaatl y *«■«« *» 
B»l I tow tk* btnda an twt nffio»ii 3 naqalmlm»aaBn.w||baaly a paaoral nrf nanW 
lb* dtotnktrtian af iba Mi ar tbr •aerai ■totoiop ftna the earnd oatan <4 tka walk, 
ih* lati k*to( to (varral ^nrlrd aa aroHy aaauy b* to tkr toufiimry 
traian. Th* prvwlar w an* acrara to ewwia* ap rrry toon |)ia«a*. awtog la Ik* oUnr* 
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nm Wt«Ma iW ii*t wii ik* th* loolk.oo «Ucb Mf w MiW UpcU 

■n rurtT «•« ■tor* Ukaa •» iU tack** UnMi. oWm far (hm ipMtlc alifact. 

Mr. r.^ SiBua^ndi kH flTWi tka fuU*r»« •• tfc« wrlfkli of far|« rW|ikuat 
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IVtiRY RLAf'K (AW Jtinin. Fr. i A'aWr toa FJfnA^ Orrai) iaprryarrd fttta 
Wary Abm, ky catciaMina. hi Ik* my nat* way a* U ifaacrffaad aaifar Ho«a tU.M«. 
Tka rsIHani manor brtaf frouad and IrTioiad oo a |>arykyry tlak t&adi akaatifWl 
Tolnty Mark, mark natd « copprrpbt* ptrtMiny. 

IVUUY. FICTILE, it plaairr of Phria akiek bmkrra mad* to ataorKaArr drying 
Birllrd airtnaaiMti. by capillary artloa, or it auy b* yrrparrd aorordmf to Mr. 
Fraacki** promt at faUaoat— Platter aad caloorioK mattar art ampknrd la Ik* 
prafnrtioat of a poaad of mparfiao plaater of Parit to Imir aa oaorr of ItaOaa yrlkra 
odM Tbay art latiaialrly miard by pammy *krm tkopaak a 6ar tilk alar*, tad a 
iJaaNr oaat u mada hi Ik* aaaal «ay. It n tral alloard to dry ia Ik* apaa air. 
and ia ikaa carafaUy healed fat aa oara | Ih* plaater taat, okra tkorooftUy dry in 
arakad far a ^aartar af aa konr hi a balk rontamh>|r ei]aal larti of akii* aas. ip*r> 
aaMotl. aad ateartoe.brttadjaal a little bvyandthoBiahinypotat. Tka caal oa rrmoral 
ia lit on (dfc, that tka taprrfloooa conpciaitioa mar dram tiS, tad befetr it rooia, 
the t ur fac* it braatwd. ahh a braih Uk* that knuaa by bout* paiotrr* la a unk tool, 
to rnaorc any aaa okicb auy bar* tattled ia tka r m iera i tod flaalty *hra lb* 
pfanlrr ia qail* roU, ha aarfar* la polltbrd rnbbiny h ohk a tail of eauaa ooaL 

IVlIKY KL'T. Coroana, oTTryMabla irnry. A tpeciatoftb* trrrwpiat /'oadamm 
yrooiaii ia Ceairal AiiMriai and Cotnmbla. Tb* /TytefrpJhw »»<w i *r ai BO prodor** 
that* nota, okirh hart a atractam Maaawhal memMin* t^ of irory ( kpt it mat* 
aaarty icaamUm wkita vaa. Tb* iroty am la not aaad far aay imporiaal «arlL 


J. 


3 A CK. railed atao^A ia a to*’, aad AaW>>irl. ia a pn rt a M*. marbaatral Inatramtat, 
cooaialioy of a tark pinioo, or a pair of cla«* and ratchet bar, aMired by a viarb 

baadtr, far taiaiay bearr wriabit a littl* vay^dT tb* yroaod. 

JACK and JACK-81 ME Cits, araparu of a itocklByftaiiMi. 8 a* Iloataar. 
J.tCK'HACK. if tk* kryt«t jack of tb* brr*)*. 

JACIL Btaca. Tb* miaera' aam* far ih* tal|ik'id«(ta]pbsm)af aiae; arMci!d*. 
8 rr 

JACt/l'AlU). A prcaliar tod matt incro>mt michaniaau farantod by M. Jae> 
Vot, IL . ns 
























jacquard. 



>hoaM rW •inaIia0««Miy to proi l ito* ib« l|r*r*. fc«w tk*l» *p|iniwMto •»*■•••. 

■ cbiUfarmrriy rwtoJ liy of «ar*». Ifcw (nM^ themtogirtk* “ 

tlM Ofilrr, Mxl M Itw lim# toirMi by Uw w»»T*r. TW* pU* otWctoly ii»itoinr-> »« 
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JACQUARIX 


4MiT<a ki MMiM ftna ■ Ma^ pM m actiM ky tW ftirt, «« BVMTktr 

>doat«l >»■ bA«t ka k laott. Ef ary Mtanaa ieaat ia a— t p U Mr af ta^ 


I a5aa ka anatka ia laoa Erary ( 

«ci^ Ilua Waatkkl appaadn*' <• ^ aaatfiaf. aak a 

link auaa ia Ua eoiukry. .... 

’ /■>» •'>*Sia8ftoa*«kraiiga aflfciaaatakaBi«a.ap^ar<«okla*koaa 

ia a crraa aa a tloa, abowa ia ba bigbril poa tlk a, Fi^ 10*7, lha mmm aaatka a* tha 
Maeaklag. bat aaaa ia lia le«ir paa tiiwi , .... 

a,i*ljM ixrJaanaf iIm fVtaar, a a p y aaa j to farm a paru»f tba orJtaary UaMilWaa 
ara t«* aBaiclia «f aaa i , aitii la« criai ban asitina dm a* »bc«* appar aaka, aak 

i«»iaa aa iairmi a p bataaaa «m. Id piaea aak anri «be aiaaabla ftaaai a. Tibatua* 

naua* laa taa* paiau a a, piaca4 lalaraUy a p poaka aaab eibaf. ia lha whUI* a# tk 
s ptMf* 1045. 

'oil a piaeaarinaahb a pacoliar rarralara, aaaa la(kiat./p. I0*l.aa4 ia paadla, 
/k |IM< and 10*7. It i* »»ai oa eaa lida epaa tha appar craaa-btr af th. fra» a. 
aad aa «W, to tha tatar aia d ia i a Lfika bar * ad lha uaia IVaaa, ahat« k ahaaa 

aa laaUaad earnliaaar ipaaa r, laraimalrd halo» hf a aaatlaitala _ 

a ii a auaaf* woodaa ask, aMiahia apda itacif nmnJ two Irca pimla, B»J latD aa 
tweaadai whicliaaiaoecwpiatdiabaMiMBaribaaarablaftaiBaB. Tbafcarbccaod 
thii aitiiara aaia aia piarcrd with ihtia roaad. aajaal, IraJp-Uwad bolea anaapad ia 
aax. Tb. larth a, /p. lOlb, atw itack arta aaeb 6^*. and connptaid ta 
tf. lOU. andf ia tba aar^wblcb taaatimta tbaaadlaaa ahaia tor tha b aalda t 

_la lha aaeaknira ai^diaadoa nd tb* rani* to aach fcaa af lha apaarr aaia. 

tha bfdaf piaKad hi on* aard map alaapa Cdl aaaaaha M ihaaa piartnl ia lha athaa. 

Tha ripblAaad and ad tha apauw aaia, ad ahteh a aactioa la •iwwn la doaMa aiar. 
dp. IMl, eaniaa two aoaarr pUtra ad ibaat Itoa d, hapi paralkl m »*ah ikhat and 
a Ulla apart, bjr (bar apiadlaa a. p***ad appaaita to Ihr earaan. Tb** la a kind «d 
laalara, in aboM (pdidJaa, tb* boMLa ad to* larm//*, turalaa maad 8»<d tnialip^ 
Utaod lha ripht kaa<l apritbl *, aatab bold, aiibar *ho»* iw hdow at Iba ptiMar* ad 
lha wrarrr, aceardug aa b* BMralp poll* or lata fO tb* cord *, daiiag tha Titnlorf 
aaarianrBI od tba ftaa* IL 




I0*g IW* 



a la a piaa* od wood ahapad Ilka a T, tha atna nd wbieh. pndoagad apwarda, paiM 
fraalp thruugb ib* rroaa bar K and ibrnogh lb# apprr arnaa liar od lb* fraaw a, afairh 
aarra aa gaidaa to it. Tb* hand od tba T pite* bring ippiM laeeraairrip aMraU 
tba Iwa a^adlc* a, ptaaad aborr in Irariamtal podtino, trai bp it* wrigbi, and tbea 
bp tb* aplral tpatag A acting (him ahor* downwarda, kaapa ibr t<iaar* aaia ta ha 
poaitioa, whii* k pamiha it la tarn npcm itiAr la tba two diirrtioaa. Tha oanir pwaaa 
la girra la tb* loatatblag* od all tba picct* whirb r<iaipaaa lb* aaombl* Inme a a. 

r ia a a t nai lar aud* to Bor* in a rartiaal dir*«lioa bp nwanaad lha larar.o, ia tb* 
aatcbaa or gmorr* i. hmnad wkbin tba Hard nprigbta a. 

aka ptei* ad beat inau (aid bp oar od ha aeda whh a aat aad rriTw, am <b* 
cmaO'bar r, oat id lha aartksi pka* af tba piraac. Ita otbar rod carrtai a matloa 
mllara, which, work tag kl tba ^rrillorar tpararuf tha pircwc, kn— tbk. and 
ru aia n aaatli^tha ftma a, tn rwaada IViibi tba prnwaHliaelar. or to twtnrn •« it, ae> 
eonliag aa ib* croaa-bar r la ia tba top ar bottaoi of ha eoara*. aa ibowo ia 1044 
aad 10*7. 

I. ebreka of abcat Iroa auaabrd oa ritbar aid* to tba tro to bar r, wbiob aarra a* a aaib 
toBkiBdadelawK,finatpa*rdlHTaaf *tgbtMgailBi*ialliahan,*l«nia*tctiaa.,^|^ 10*4 
aad 10*7, and on a grw^ (tala ia jlp. 10*9. 

j, apright akawtr* ad iron wira, wbnaa top* baal down bonbwiw aatarallp pUca 
IkaoMaira* orrr lb* litti* bon a. Tb* botlou tbrto apiadka librwiaa boobrd la 
tba uaig diiretiaa aa ibo opprr aaaa, cahram anull woodm ban A wihk oHr a la 
to harp tham in tkair twa ^ ct l Tr pUara. aad to parrrat thaai fnna twirling maaid, 
ao tbat the apprnaaai hooka map ka alwap* diractad toward* lb* aonQ awtatti* haia 
* aa* 
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Uyr iw*iM tTMJ • tM<* fc««i4 ■ •, with iijnw|ii«dl«» »» »«• 

»«rfTil Bnit •■ W t w i r fc* * lWi«*rf 

V»rVui«*»- « ». ■wiOx. >» " 


_ l>bft *• 
M(1l4 MfMli 


tJIII m ihM rack tMU rarrra traU* kitk Wto<»i»0» ra wiraMy *» 

Mra ■farrrtl la tk« krat fcraa aC tka T—* » “■ ■■ •• ■■•? •» 

ifcra»«>.Ba»ra»«k»».«rakalraiBra«rf«k#lMrarfik«M«»» ^ __^ 

r«TMO r>pwarali «m af iktaa kanaoatal iftMara. a la aa *y^ • 
tka aatfBMaarfiiM raclkal akaaiT yaaaa. aaaatkar alaacMad ay*^ 
a aanll laa^ lafalW paaM *» aarra aa a »*»*•. ka* aM 4aaa aa* 

a .a ' • 'a ^ _ 1 —^ at * - —^ »1ialai< 


I W.-U—^ 

ejrArt, Ikaaact akvk 

a aaNli aa*a apcaaia piaara aa wc "a * • ja'ka, kaA 4aaa aai kia4rY tl 

aarahta Waatkaiaa. vitkia Aa liauaa af Aa laa^pk ti Aa ryrirt /*•— ^ «|a ral 
anl^ pk^ la aatk knia of A. aaaa , «.>p KMtk Tkay Iko roff— 
krtafiax kaak la Ita paiatkiaa paal t iiai aiaiy imiafaallaf aar41a aa aara aa H 
caaaca to r<aaa apoa k. 

low 


r 

toil 


lOM 



rip.lO>l tapraarau AaiJaaaf Ikaapyarrmrof koriaooial aaailWa fi^.miaa 
frasiaral nf (ba aadlaaa ckaia, tirmnt anh partmlMl raHa, akak ara aaata In dr* 
ralata nf traad ky Ike niCalioa af Aa okaA l> la Ala acoa aia aat, aark of Aa pwA- 
ralad carfa, vtaira poattloo. f<lra^ aid aamtat, ara datrnaiaail ky Aa apaTBUoa af 
lyia(-ap nf ika vai^ aoatn ai ka applM A a a raail u o afaioal Aa foar taraa of ika 
aqaara alia or fnua. IrarAf opra ika aoamaaailiaa k ola a , aaf aeranaf tkua a|wo 
Ikoa af Ika aaia wUck teaa an ro m npoodliig kiiW npaa Aa aarf. 

Now lot aa nppoaa ikai Aa araaa a It Id doira lalo'Ar taniaal poaiiias okaaa la 
JIf. 104* t Am Ike rani apdM tfaiaal ika Ml fkca of Aa aala, laaaaa at nal or 
BOlaockid tba «kiib of ika Wlanalal tplaflaa (Aram), aknaa raft taimap aaf tn 
Aria bolca, bat {auba back Ante abidi ara oppotila to Aa aaplcraad fan of lha 
card I Ikmky lha corra a poodinf vpriibl Aaaara, 1, S, t, aad t, rvmpiv, fniliiU 
ant of Ika ]irr)icodkBlar, aaknA Aenmiara froia akaaa tba ban nf ika daa, and 
lanuln w Ikair p laa a. abm Ala riaa oaniat to ba raiaad ky toaaaa af Aa iaaar u i aad 
tba Aram I, t, 4, and 7. ahich kara ramioad kouked oa, ara raiard alnaf aiA tka 
aarp tkrrada attaaked la ikcaL Tkaa by Ika paaaaaa acraai of a Aal of Um r al n ar. 
aa aalt as a Ant af Aa eaauaoa arft, tad a HitAa of Aa ky aAar A addiaf tka asrp 
and toarrkiii ika praaa a. aa alcairal or |iuial la Ika (laltrra k eaai|4alad. 

Tka Mtovtaf aard. kroafkl rmad ky aqaancr raoolalka nf AaBiik.lada A ika 
aaedkes la Aalr Srol p oait io a , aad aa H to aauaaartly ptrAraltd diCrrralJy Ana tka 
praaadkg card, it will UA laoAar acriaa of «irp tkronk | aad Ah la lai naaaiiiii for 
all ibr otaar earda, akieh mapaaa a coaiplafa nttrm of a flcaradfwitcta. 

Tbta idiicktoa. coaipiisatad la apfiaaraaca. and vkiak raqairra aoau yatoa la to aa* 
darttioid.acMlHmaarinatary akapla aauuMrr. Ita akak pky k dapaaAnt apaa tka 
•aarriBHil of Ika krtr a, «klch Ika wmicr kimaalf aaom la rka sad (tIL by mraaa 
of a Mcaliar pedal i an ibsi aiikool Aa aid of aay pcTo n a, aftrr tka pkco ia arnpariy 
rmd la and aioaaled. ba cu axrcota lha aioal raatakt paoaraa h aasilj, as b coalil 
whtv yaio •nodt I aaly ittaadiaf to Aa erdar of kk acA yanta, okaa iheat kaiqpaa 
to ka of dUGrrral ookart. ' 

If aoaM asrp yarm ahoaid happaa to hratk alihoal ika aaarrr oktarrlaf lhaak or 
tkuuld ka oriattko hia eoloarad aimttk ysras ablck aoald aolkrdkairaraiJisMttata. 
ka Hast aadn kk aork. Far AkparpaCr, ka aiakat om of ikr kaar kookad irttr/, 
akas purp^ ia to aoAc Aa ekaia of Aa card fo backs ■rda.akHaaaaklag thakooi 
M nool, aitbdraaiaf at tack ainAa Ike Am both of ika iraaad aad of Aa tfoaa. 
Tba araarr k Aa awra Mbjact to ouAa minskoa, m iks Ifarsd aid# uT As «tk k 
doanasnk, and it k ealy aritk Iks aid of a Ml of tonkiof-flma ikat ka Ubao a paap of 
kiisoti ThaaliaHioliaw. Tkr upper oarAea askihils awraiy koaa Airads k Af- 
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hmt rafaUk •ewHinf M tW piMtni n%aim lk*a to Im tW om tola to tW 

TTito h Bmil W •»«€««, ttoU mk • onftW tt arc to to pnrriM ui4 

■HmaWMtoMllfccBBtobtoortkrowrfibr •batiW Vtwcn tkc ka^aaiar aB4 «a4 
arurtfcrctoMn chtok » to be corcai the yWcci an to reek |»r i bn a r J ib*>- 
vidoadr wiU dni««4 ufoa iW MraagcoMl cf IW liftinf mi*, cad ihnr nwatclM 
vkli tlw CUT. whtek w aoctodiaa to tk* Ac*l« cad cd Ike ciahau i fme 

care atiNl be ukca iket tkc ketto eeme cWy c ffHU r to the cadi id A* »••;««« 
fcr Ikit partoto me Ictfc hid- «c a-dc at dw cadr «d the fatoc-beards aklek fctl 
apoa cnakal poiatt. kp ahWk awe- ihep arc and* to reptoer e-Tartlp. 

It aiU be p—I- weo. that, arctodiap to the Icafth od Ike dpare. to nato be Ike 
aa-tMT od pwu-faatfdc. ahkk -ay he rradilp daphiecd — a* to riwuaat aad prndaec 

Ike daurr to a fre atiaai**. to reawee It. to feplac# h. ar »k# dpaic ft* fto arc 

— The B>aekto«.odcaBrir.«iilb*aBdetal(wdMeoaawiada«aT —ti adike liftiap 

mti Md aarflea. ikoaa to tk* diafnaa. — alU beperaiead kjr obaerTtofi tk* dkfo. 
.iiinm at Ik* hid— to the paMr-baardt tko— bet—, to ardee Uud they May b* area' 
raiciy dlKnhated. arc to be ptotaad froaia taaiia, - that bm lb* tlipbtnt lanatMa 
ikAll tskv pIftMa ^ ^ 

T# feral ibe« eard-alipa. aalapcain— apparatai ii e-pk^cd. by ahteb^he pn>per 
Meet paachM icqaiiad far the piareto* od Mtoh di-iaet card, are ptocad to Ibair r^ie* 
•ttaad—M iMipan—y to lb* etaratioa od pieecinc. aad tl— b» ki Bii*i a raid a—y 
Jhapaaehedettbaayaaaibara/bol—•teacoratalioa. Thk dtop—Htoa od lb* paack- 
to edacled ky mtmm od radt caoiiaatad to cord* diipiiid to a ftaa-, la tk* aalar* od 
a ikto* ikapir. ea vklek tk* patlrra od ib* aark to l« perfenaed to dial r—d to. 

The— uapra«ed pt rrred cwd*. alipi, to parta-Vtorda. apply to a a—atop appaealaa, 
aUrb to to arraapvd that a dpar* to b* arniafhi caa b* rau—ded to oay diiatae* atoap 
tba laeai. aad In that aaraaa lb* kioai to reo lercd rapabt* od peodartap bn—I dpto—t 
work* I haetaf th* ioap W*to a ptocad to a—b a atlaaltoe that k affunto poecr to tka 
doot od Ike w—Tcr, aad by tba mea— aoald— boa to draw tb* b—aiaat Mtoiauuu 
aad dpoTcd worka. altboat Ibe aattolaar* od a draw-boy. 

Tb* ouebtoary far arraaptop Ik* paaatwa caMtott ad a ftita* wrkk fear apripbl 
alBodanU aad era— ptoc—, vbicb eoauiut a cart— od ea d lc— eorda paaaaf aadcr a 
wiHadra roller ai beiio—, a^ oeer palicya at Ik* top. Thaw paileya are BH>aatrd aa 
aatoa to two feBawa,|da^obiii|aelTcit*rlk*WpodtkeilaBdardlVaBM, wblriipaU*y> 
dram— cnaatkat* tka tobi* cemaHialy otad by weaecre. 

la aider batter to captoia ik*— eadie— nada. /If. lou n pet—ala a tiapto aadte— 
eord. I I, whtok to beiw akova to c•prratka^ aad (art od aa—ker cadi*— eoed. I 1, 
ahowB auiioaary. Tker* amat ba — a—ay aadlett 
Mcda to ikto ft—ac a* aaaiU— to tb* weanop iooai. 
a to lb* woodaa cylinder, rceoleinf apoa kt axto at 
th* lower pan od ih* acaadarda: d K th* two l—lhrya 
od Ib* pultoy-Awtar* ahoea, atcr which tb* todiri- 
daal tndto— cuad pattci t e to a awiall iraaaTert* nnp. 

To —tb od the— rtopt a weiphi to —tproded by 
a tiapla thread, far lb* forpo— toaahia lo 

tba (adl*—cord, d toe ho^raactaMinpaenmaina 
e(wab«r*h*r, wbieb It tapported by the e rn — h a t a od 
tb* altodard featae. aad to pvrrad witb boira, to akoa* 
ttaa aad aambar eencteoMtop wUb lb* penimdicii. 
tor ikreada that pa— liir'iapb tbrai t whffh hoard 
baapa ibe ihraada diatiart IVm tack atkar. 

At«, ike i-iHlIeto cord p—a— thrnnpb th* era od 
wlna rearmhlinp Beedlea, whicb ate eoataiaed to a 
woodenboiptoc^ tofraDtadtkeiiiarbtiw.aad*bowa 
to Ibto Rpwrw totrcttonooly. Tbete wire* an called 
tba Maeh-fiidrriar*} they an p«>leit aad Mtppnrtad 
fay borianalaT rad* tad vertical pina. tba toner od 
which p—a (hroopb loop* fenanl^ the htodtr part 
adtbereaprctlewwirca. Al/tre Iwoburitaatalradt 
aiteadlog tb* whole widik od Ike ataebto*. far ike 
parpo— at prodoctop the era— to Ik* canto t p to a 
thick bra— piitc. ntrndliip aloap to froat a tke —a* 
cbto*. aad lyiap do— in tke Iwa which bdda ibe 
|Hnwk./ierjr«War* t Ikia alale & abnwn alao to aci^oo, 

u called the pear* toJ dr r i k notatoa the aa—e mraiber od apertar— u Ihrra ar* 
paoclHprt4enara, aad dtoeeaad n — to enrraapood with each olW. la each ad ihr— 
apettarra, then to a pnach far the parpo— od pierctnp tha carda. alipa, or pattchn^pda 
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JAPASMXO. 


•hfcw-iib.tfcbk— 

«,.ni »l« hi to *^^^'* ****^***^ * ******** 

yr«iw«4» —t | wr> hU 4 » r . Tim yfc* A |? iW^ iipt nrm"' . 

o^*f« •* Um —fci— »» wrfrr iW yrtn ■ ^ >« 

.^ ..--«■ wtwm 



Tfctyrofwrf t f ai l i rT <.< iW tmtrm t* At y — rt w »* U > 
bi tSv folWvvbHf MMaMf. 

TW artaiil*!• k«m*tai.aeowlmr •• il>» w 4i *»y ■• *• “.*** *»>K 
•M tiM f O«w aiwAi 'Md* iW mtt /.wU mdm «ha ar*«*»** wm»4m 

•]tU4«r a. to • aa^ t nil Mflit •» • prtia* ta *»«• rf«*w — rti— ^ «* ««♦♦• 
WUrttr. th tWf U>*» tW mifr tWwUi aItU ya n am. mtU* dw t««r< —4 4»»^ 
I ^*r4 ai M M Mnrfaa* ■ Mkfc Mtol llw mK*t tlm i4<aa» rf . m (twaa fcjr 


4 aak iIm pa«pwaTk 4 «Ha«iWai•epamrftaalteaM*aUak ar« w« MpbMW 
kaaaintrdaaaa. AlllW |a Mia h pni i t rt awal4afcataaaaaaWi< allklfc t iw4iliaa<t* « 
A)nraf4 alB U Ifcat ■»*. K> fa-Chaawffc tW •arm^aadait aiaataaia rftha f » > 
knUfra.^ V7ililaaHaM«iUf(aH« yaatkw oat rf «W a yat l a a^taai 
wrtfiJing a| a War aa <4 Um ^ock w aaiatr A Tk* »—>k w atU aa« Wjnifilj 
arraaaa^ air |kmiiaf Ikt rvqiufad kal t a aa a aar4 ar afam vkiak m la W >Cmm la 
«k< (Mnaakw waoM 



aTtkcl 

vkcnnrr I , __ 

Iiaackn aiO bt (iweaA iknmitli ika (lip of laMarlxiaol, aa4 pi«c*4 aitk Mck katai aa 
an rmaltnl ft* pndaaiaii tkr IfanA Mi|a bi Um Ioobl 

Earh c4>4 Wiag ikw ptmaU, tkr fa a ah -taaalrrr it manHd la ks plaM ia ftaal of 
Uw aaa-ktar. aail all tkr panelic* fiire«4 hack afala hrta Ikt api fiaw a aT ikr pMack* 
kokUr ai al tm. Tkr naat Ml at rordi U bo« 4naa Ikraard kp tba aaal lamni. 
It aka** Unmk»4, abick iraib aal ika ji aai ' * m Mbn. tail 4kpaw ika 

panekra ta tha paa rfc -taa al aaf, —atj ft* tha at a l i Mag Ifca aaal rarU. Tka 

pcocan briay Uwu irpaalrA tkr ahott paltm u, Iqr a aamker mf ofmtiam, triaUlinad 
la tka poackra, aad aflrraanla to Uir eanb or UiM. aa akoir deMknL 

JAuE, air-atma (SnJmlr, Caaaaik. Fr.i B iii l it n m, OarokX la a aUatral at a 
fnaaiik, bloiak, or abitkk colimr, eonpaal, aad of a hup laMa. Apac. Rraa. MS I 
terattbra jriaaa t ia aatj loafk t (kaM iato a abitc aaamti. It coaM fraai Cblaa^ tad 
kM baaa kiaad ta Aa^ntiai U kaaad taunf rada aatieoa far atabiaa haMkalai lad 
it maaayAVk at baieg col iaiii tav (ora. la Chant Ika jadt ia (nallp vaiaadt l a pa 
eialiT m» para akiir miatiat. thaaa art aockad iaia n|% tad aa onaaMaia fw 
Ibr Jao-r. ar aaitlf at ntrarr. 

Tba campcakiaa of Ja^ aa gtrcn bp Ktalaar aad llaaaaa i abtr g. ia -> 


Mica • . . • 

. . $fiO . 

• S4«a 

bltgaaaia • • . 

. . Sl-OO . 

- ta-ol 

UlM . > . . 



Pratoaida of Jrna • 
Prmida of iron 

- . 5*fK> 


Alomiaa ... 



ChftMBim • • 

. 'im 



a w.tt 


JAPAN BARTtll nrra Japaaira. flra OtIonL 

JAPANNINn ia a bisd of TiTaiahiBg or UeqBRiaf. practitad aitb rat iii laaaa Vp 
Ibr Japaacar, wbtan Iha aaaw. 

Tkr aalp di B hriar a ktiwm Tarniabtaa aad Japaaaiait ia that aAar tba a p p ri aa lii a i 
of rrrrp anal of cnlaar ar ramiali, iba uk|«** •• raraMMd ii piaerd ia aa area ar 
ftara al ta high a Mapafati^ aa caa aatdp ba raiploprd aitbaal fatjanaf (Aa ankka 
or eaoaiag tba ra rn lak to Uialrr or rca. 

For Mark Japtaaad aorta, tka groaad ia Aral p rtp at ad wiib a aoalii^ at Uani, atadr 
bp niiiag dmaa Itorp Mark la a proprr ra nil al tm a aUk dark oakiarad aa m i' 
ta^uk, at ikia gnat a klackrr aorikea ihoB aoald ba pradocod bp Japoa alaaa. If 
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tnmiUt€aUa «i»« 

«>«• i Wlt^ , 

rulmiijMiM irr irr*- I7—‘‘‘-f »>• •<*• ■“« « 

mA iiri>c«»< TM m t ucfib w l lh« V*»«a«. ^_ 

J^RCIUON. tk« MMM ||i»« •» • T»i»»y af Zirtw ham Cayl ^ It ^_^ 

MHbMlT aaJ R cxlMr (sIomIm* ar gf*7, viib uacn af para, t«4. 

SilT^ of ianraa ■fca*ta.ba> traatally ^aky aaJ “ *!I? 

aaair ii4wBa,ar to Octaehri erjalaKraralr r«taa4iaf • or • euali » arifta. 

3UTtathr«a4afah*artoC.7laaL TWaar^ajtbaart-4 
aottcM a latora awra atarijr arfraacbiatr that tha daunaad *ay atku 
T, iha««h tm. ft tehua aad to 1 


'Al iW frraaat Jar, 

Oarr an that iIn UftM PTf rarictka af lha aireaa an aiaU Iqr Ika l a ba Wti a to af 
aa InarTtorl £B«.ada, tW aalitai Mac aJjopnbar i|taoiaaa aT ika tm 
aT UwaiiaaTmL ll ia anal abaaJaal to tba diamet af Matara, ahcon il hat 


ii alaaaM 


Crytoa 

STJ^aaairai^'toChyM^ ‘‘TT^u 

mltaMatBlklaaJiaa«Ddtolhahaaaart<JlBjto.—H. W a 

jAHPtK (Ja^ ntoaJtoaat Kf-t Carat)^ aaah tpattaaf qaart^^-hrt 

tWra art Sta rantoWa. 1 . tta Kgff^ f^ tad hnwa. fca ntoc ^-Wa 
naa ar uadnl-ahafaj Jaliantioaa. 1. teifad jatpar. ar ator aita^ ^ heat, a^ 
diSUtoc ftaai naa jatpar bjr hatof Aiaihia oa tha rdfat. ha^ tha Ma»>»P- 
JNita^ ribaad ar jaafar. 4 . Caauna Ja^. K Ap^ Tha yrtUyt 

tpetoMaa an cat Ibr atala, aad far tha tofafiar ktoda tt laatHary oraaaKM^ Itoa 

l.A»ii»aa«.—II. t*'. B. ... t .. I • _ 1.11. 

J ATROPIt A MAXIHOT. A plaal hdoactoclo tha E a phw r to taf, ftm ahirh 

lhar«Mit«iaMtfltpraaand.aBdfniaitharapraaaJai<aef whirh la ohtaiaad Catama 
laiirt aad Titpwra. boa Tanoca. 

JEAN. A talllad eattaa, aaaaUy atriaad. HaUB.}«Ba an troraa ao at topnaaa* 
a aiBMith aloaBT appranara. It ia otad a» toaja, kt. 

JEl.L.r, AXIMAI. Rea aaLartam Otra. aad laiaotuaa. 

JELLY, VEOETABLK. A paal aiao; rreataUa prodaatiaoa fiaU apM taftnoa 
or dacaattoa irlatlaeM nlatiaaa. Thrar Tar7 rarj anch to eharaeirr. Thriall; id 
ripa ctimata aad other barriea. la a cawpoaad oY aiacilact aad aaid, ahtoh toaaa tia 
proarorpalattaitiBcby prolnaaadehaUitMa. «... 

JESSAMINE or JASMINE A aall-haowa tetUp id plaola. Tha Jm mu m 
frmhtmmm, a Batin of tha aoathera parta of Fnaea. J. mAratn e i aiaaa, a aatin of lodia. 
imd J. until- a aatin of ladto aad Arabia, an aaod to obisto the laaratial atl id 
laaauna. Sea Pmarrmoir. , ,. . . 

JET. (doMAor janEr.) Jet aoaan to iha appar Itoa thala to tha orichhearbood 
of Whilbj. to Y'crialiirt. to ahkb toealilp Ihia raty haaBtifai ntoatanaa Im hero 
aorhad far auay haadrad paata. The Jot totoar aaarehra aiih paat eara the atop 
rneba, aad tadliw the iat eprtad oat. oftaa ia rstrem tbiaaraa haraaaa the fanatoa. 
liaaa of tha rach.lw fellovt it aith praot can. aad (Mpuratlp ha it lawarded bp ita 
Ihirhaafawaat to tvo oa tbm torhaai 

Tbobaal Jot to obtalaad ftoaaaloBarhadcdlhrapparltoafartoatioaa. Thia had 
baa aa amafa tbiekacaa of aboat M faal, aod ia hoowo at Jat rock. Aa toferior 
kiad. koova at aafticl. ia obutoed ham tha anpar M of the upper Itoa, aad Ann Iha 
ami ahala ahora it. Tha pnidacliuB of Jet to thia couetrr apprara to ba 
boutad to tha oomi of Yockahirt. from aboat mat mike aoatk of Whilhp to Boaihr. 
ahoot Iha — dtotaae* to the aortht the auaiio of Load Malpnin bainc aapactollp 
prodactin. Thrra ia a cartooa altoaloo to thia to Draptoo'a Poljotoaua. 

* TiMtectolir M«intnni,taaiiiiTttaak**wia WM. 

OoiatMiar nanaod mto eaa A** !*■ niam )ta. 

Dr. ToBOf. to hit Oeok^ oflhaYarkahinCatal. arrite*—“ Jet. okidi ocean here to 
cotiaidanbia ipMalitwa ia Iha ahauaoaa bed. amp he paoparip riaiaed akh iloail aond. 
aa U appnre at fa aaod to a i/ktooneaMBhea. Piroea of vood toqaapaMrd 

anh alia ore oAea faoad cam|Jrtrlp rroalrd trith a enat of Jat ahoot aa toeh thick. 
Bat tha laoai roonnoa farm ia which Iha Jat oerara to to oeaapaet aaaaata of Aoaa 
halfaa toeh to tvo tothaa lbith.*rrum thin Id aiphlraa iadva broad, aod oftaa or 
twclra Cwt tone. Tba oatar aarfaea ia aioapa omrked with toaiciludioal Mr'ua, fika 
tha prato of wood, aad tha iraaaTctarfiactan. which to ooa c lwiidal. aad hit a natooaa 
toatrr, diaptapa Iha aaaoai growth to rfltopmaad atUplieal loou. Moap ban 
aupptiard thia mbtlaaea to ba todoralcd petriJraai. ar oaiaoipalid) b« tha faria oow 
i|uniail an tofletoat to pma iu UgtMooa nrtfln' 

ll diga oot appror loot that tha‘‘Ucacaaaaricto* of Jat ia hp aop atoiaa talablhhed t 
iadaed wt thiok the aaMiaal of rridaaea to agatoal it. Tlirra to ao rutopto aa (hr aa wa 
aaa baini.ofaapdiacimmdtrBaJac hartog a icrietlp ligaaaaa eiractarai, or ahovtof 
• aad 


uvtluaf ]&• Ox w r m i— tt *aa4 ioM Ika nIxMM* TW* affMn, 

W»W»T«r, tn hara tan mm* t ua6 xipi i •• iW akmmtimm «W !•*« »nWwi 

OS Ox mSiimt. Mr. Siapox, iW ixxiU(>M caraMr tt Ux Wbxkj wixixi. xlw 
kM piU aMKli wiaaixx to dx aVioct, mm, *■ J«« lo gmtnUf tmmMmwt to koao 
koM oedd. Mid fai axiV tmm M —4— h l uh y kM kora •• i Ax Iko rad; xio x w 
•Am itxxtix. Old 'x X oM oabkH; ikal •owolaxlod oifr Xtl i mmmn wmy ko«« 
k«« otaafKl koto ^ Hot k io rttdral ikat tofrtaMo x MI «T !■ MX ■> w m X mI 
ixrt of id far *• far^—arty Axd ikM hiax, axd Ox Mxkx of Mmo aUo ka** krtx 
tkaacid lato jd la ika Wkxk; Maxaiai lk««« fa a farga max af kaaac «kxk kaa 
tk* rtimar roatmad late i»t far afaxl a <|aantr af aa katk la tkkkaraa. Tkr 
^7 antrr tfftm ta kara krx aetmd Ux yxaa af Ika kaaa, aad Ikara la kaaa 
kardtaad i hmI darxg tka ail aml iii a g a m a»M, ika akalt kaa; Martar kat koMi 
gradaall; dfaptaecd. aad fat ffaaa ac r x r xd kyid to aaia yrMrrra iia artgiaal farBa.” 
AArr aa aoraiita aaaaiiaatiaa af uut t y a oM q^ aa ara aal dlig Mad ta H*** 
ratirrlf aiik Hr, Kiai|aaa. 

Jx arrtaial; tocnaca a aaaaa akick kaa toaxlktax tka atraatara af a kaaa, kal. 
aitkuat a r ka n i tc i l aaaaiiaatloB d Xi caatihaaata. ar Mwakl luaxata aaaa la an a aaa 
kaaa. Wead ai tk aal daakt kaa kya toaad aaaraddaitk id rn fa i |a i»a n a/M l ax I 
BxttaT aoay afaa kara kaaa. Bat Xlayta laataaiXaal atlk oar kaoalwigaof ykjaaaal 
aad tktiaiaal < kawgaa. ta iap|iaaa tkal katk aakxal aad r tg atal d a MaWit aaaid aadargo 
Ikarkaafr, My yrarax tf aak X i t a O ix. wr kaaa tkal adxa atU xkr tka ylaaaaaaxBfad 
k; carixoror waul; aulirr | aa, far raaai|d«, ia tka faaxt aolaw al TraiUad, aad ika 
aiUrifad fanaia *f Ec;pl > bat aa karr aa r a aMy l i aakia llx oaurr tai^ af Ika 
exU famuxioaa of ika aorid at aarkoa laktaf tka ylaa a at aa; at ika aanko. 

Jx fafaand takfam, akiekan aomaliaaa yoarlralad b; baraakaa Mr.Rlflry.af 
Whitli;, kaa aatcral earioaa rtaaiyka, -> tae ffal ta of }d fa am am tarkaa aaiar> 
ware I|aarta |xkkln | aad (a aaixhrT )X yaitfaUy mriala aa aagalar ffafaxal at 
goarti lack. ** Tbit fa Ux anra r a ax rk atfa." aay« .Mr kix |x aa , "aa yama iack.ar, 
ladanl. aa; olbar aort of rock; fhmaxd fa ratal* faaad la the apprt baa," 

Tk* *rrj fact tkal a* dad jx a a r t u ai a lfag hrfaaiaian, caaiag tdraaiXMaa mmmt 
of aciNw, aad iamiiog aood. waaH lo •kow, tkat a taia^ or X aO r««aia. a fdaMia 
MOalitMak aaaat M oar Itiao ka*a {mTaifad. M'a kivo raixiag rridrarr af tkk. Dr. 
Voans, la Ika aork already qaet^ Myat —" la ika ravitlaa of ixdaiao caalalaiaa 
ixnfaxtao*, aa aoaialknx naX with | iX tax , or bimxW Wkeo dm ctMaid. 
u fa ftmaUf milt Moat aad of a dark gnaa tolmr » kal il Nna karouwt riaaM aad 
kfack, and ai bat kardi-nt lato a kiad at yiuk, akiak gxxroDy Malta aitk kal. axd 
wlian Igabed kanx akb a craekliag aewr, tod aiaila a atnx« Utaaiaaaa uxaU.” 
Om aiore aaapla at avidaoca bi farucr at Ika riaw ika(>M kn Wra dxiard from 
wna<L It II Rated (Rtatt BbntraltJ f/rnUt m tTfally) tkat hi (ItaX at tka cldl- 
aark of llaikaraa Wykr rxixtd a petridad Maaip of a tin. hi aa arrri pawxd Ikta* 
irX fcigli. tad dAten lacbM aerma. fcailag tka rontt af aaalj Jx ia a i f aktla t 
akilx lb« tmnk hi tka laodnaoe wia partly petridad. aad pxitly at dwayrd aeol; 
wood. £rra ia thla rtampla h aaaid appMr, tkat aArr alL a caatina ofjx am all 
that rtall; aa'iatod opoa tbfa miopia af Uw rqiiixlaai, ahieb arebaM; alaoda ahara 
it grra. Hr. KioipMiiu in a taiaablr Uilia mbliratioai. " 71a Fattk mf dm Ymhktn 
Liat JacriitJ/tam A'atrrr. adtk a afar! Oadim ytU Ciali Jp i/rim I’xdadxr CWaC,** 
“J* t —*• From oU aa kaow mparttag Ikfa kaaatifal auncral, h appear* raeamUaxlT 
prokaUa Ikat it km ita origia ia a Mitaia hiiaaiiaiaa matter, at pdrelaam. akxk 
abaadantly im|XMBai« lha jx^nek i giiiag aal a Xraag adnar akaa it fa rrnoaid 
to tlx Il fa Ai^dratlr foxod ia a bq'id mala ia Ika ckooilxn of axtawahaa aad 
beixnniln aad Mkar ea*iliaa, aad, akilat lha aaauipidaaa eparalor fa kraakiag a baa 
Bodnle. h file* am and Moioa kx ganoewt Tkx ptindara, or.aiiaar*l ad, alao 
ooeart hi aadalaa ahick coataia ao arganfa rrmoiaai aad I kara kaaa infarmed b; 
OB cxpariaiKed jX miner tkal tack nodnie* art oAnt uancialad with a goxdptxm ^ 
Jol, and an Ikcewdx* regarded aa aa omrx at mttaa." 

Jx fa tappooid to koTO been wnrkad hi ikia caapiry loag krfira tka Inna of lha 

Done* ia Eogiaod, far tka HxmaBa arrtaial; aaadjx Air ataaatmul pnrpfxea Lkmol 

I’karhox. la Ike hiaiory of Whilb;, myi, tkal ke feiiyt tkr ear-riog of a lady having ika 
form at a kaort, whb a hole hi lha apper ead far Hnxaafam from tbr oar, X waa faxad 
in ooa of Ika Reanao tamnli, lying cloar la Ikr Jaw Wmnl Tkera rxialt aa dookl tkat 
•M>*y tf Whitby WM tkr xot^af Jemiag aad llx romx of piigrim»JX 
rawrfaa aad imoma war* aommoo. Tka aumnfaxiirr waa carried aa till ika liaM of 
Ctiaabxk. wheo H mrax ta kara eaXard aaddxily, lod waa nal rta amd till the yaor 
whan KobeX JrSrtiea, a poiatar, ood Jokn Csrmr mada brada and rramoa whb 
®lr* kaiveaa aoek goard, auda ia Ikia awaatr, fatohad am gniaxa A xraagrr 
eoiaiag to Wkiiby mw tbrm woikiag io ikia mda way, and adviaad Ikxa to try to lara 
HI ibry fallowed hia advfar aad faxM k aoawrr i armal mato Uxa Jnuwd twxa, aad 


I 
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k kM Wra gra^aanj locTMtioff iIoml UoM af tW W« }rt 
Umtm, IW iaiwwr •«« tor tb# Amrrta 

|M ««kCT» e»mfU» of tk. grwtt ttnuj of 4«kf»o > 


.■mcma Borkru 


«h« tn& 

MAt lA IBtf wrw Hiwa■«/ "• — —----- 

n» }•« ««kCT» emmfl^ of tfcr ftoto tArwy «f fcrrfol 

bar* bM «•! rtoxi^ >«» »»“ “««• tbr focob arm^ of tl» 

■aural, tbair tokaaa ara aal granlljr afplkaUr. aad tha ■Baaotorfanr M mach 
am Mrrrafol ia Iba taailalMi of aitanl abIKM thaa aay atuAcial nralaaMMa. 
JKWEIXCRT. 8aa Ukm 8o 4 lunuaar. 

JlUUIJiia. a aia»oy Arm, ^rftntimg tba ««a *ilb a |tr»*<la . ar w wa-t 
tiarr, Iba bratbr aabiMBraa faai bU tbtaaf b to lha bMUaa or hraat part rf lha 

iiaaiMba liablar aaialaiiea fa«alafam oo lha ap^ I»rt. __ 

JIKTAWbN. Aaabaiaaaaaoairabatrcarabliageyairb^ 

Jl■JVHI^ Tba frail af tba LoffAm ra^tk awf X aboal tW itaa a f ao4 

BoaHj naraMlat a raan phOB. fU Fwach taatoe l iaat ia taayata a »oaay ftaai 

Iba Wra af tha toah. ba« a«Hy att lha Habaa aaU by oar4ta«pra aa4 aaatoeooaafi 

m ■iuIt ArM Macilaaa. BaToaral aa4 aaaHaeato 

^U»ll*f.K.o«ia-p*aaL A lafia boaar. aUaiaA a« laeb to* Uha ebiul bila. Ii k 

JUNIPER. A gaaaa of plaala brloaitiat lo 
laarMa ata kaoaa. Thia |>laBl ia aabtriaJ ■oatly tor ba bam^ *^** ^ 
blM abb aalar. yWJ a aalatila aaaoaiial aU. Tba barriM aar latyaly naptoyaJ bt 
tba iiiiaatoriara of UullaaJa aaJ ifia. Tba l^aecb aaauof tba plaM m Oaaataa,aoA 

laaoaoor Ei>#BahaoaAa"fbi*aa4-grBatB." 

Tba ./oauaaaa Aanaaafiaaa, ibo BmaoJa ra4 eodar, ia a Wfja tfao ailb aoRi*4fta- 
(raal aootoii* ia -bl ia aao4 ia auhiaf paaoila. ^ by aabtaal a ub^ 

^ITE aomla of lha «baaa of tao |JalitM»lhbi tha cWh aaj <0-T^ 

abbr^oa aaj Cbrrtoaaa aauaatortob rataoattriy <ahia^ “ 

bMl. (ba Butrrial of alurh faaay haga aad gaBay ohah a»a aada. Ii Mrbca aaarty, 
Iboaab aot aaiu ae btaih, a prioa aa aana. 8aa 8caa. It roaua nto cotapatbiiM 
ahb Rai, loa. aad eodilla. la ihr auoafttclara af atair aad o«hia eatp^ ** 

eolloa aad otbar ipaala. aad aarh liba tobrka. brfag aa^arfyaa^ 
nm ia Diuadre Bal b b aaaailablo tor r<>r<f*«r « ««•»" ••?****•. ^ 

II auaatociafTd. ftwa im ouiipiac wbta tariatad, aad roetia* ia aalar—ATtNAc*. 


K. 


K ABOOK. A aaaia far a eUy inmaiaoa fa Cayira —» . . - 

KAL. "MnUittiaiaroar**. falaahiodofima"<iKioiaaa). A auataf tara. U 
9l Jwt. fa Cbmaali, icmttu lidb ia a loda a ra iaia l ^ taaoh iroa. 

K ALE!lK>PHO!l. Au iaatnuBeat dariaad br Prot Whaaiatoaa Aa aMicthfa 
bar ia flsad Wj oar of lla catrraiMiaa, aod at ita fa* aad a carriaa a alrawd or 
Hkbad ba« I a ray of Mfbl a irflrrtrd fr.ao itui bail, aad ahr a ifanbia platr k |ra 
la Tibraifaa. tba Am pnfat of Ugbl daacnhoa raricoa eorrao. t o»ri a | i Badiat with tha 

aiBtical oiOra i wo darnl by ihr Tlbralioaa. _ u n. 

g Ai riD<tH<H>PE. A wrU*4»owtt loftnuttwl hwfitAd bjr Sir Bivwitirr. 
It baa baaa aioch naidoyrd fa ana of toraiga Tha Iradmjr *«a«U»^ ara 1^ iba 
aairic at whWh ibr ralfartora ata pfa^ fa a aabatnbttil* of ato’. Out tba ody 
fa whbrb a body roa ha plaead to (brra perfoetly ataunelrical imagn ata brtwaaa tba 
aoto of lha toirrori. or fa eoataot with lha roda, aod Ibr eya ■afa ba as oaar at pua- 

MbU M lha angalar pofat . ,v 

K AU. Tha Anha aata Ihfa aaiae lo ••oBanal plant whleh growa arar Iba ara- 
ahnra | now haown oodtr lha naou of aoiada aafaa. aad from wh» aabntbry 
tnetrd a aabatanra. which Ihry tallad aUali. tor maktog aaa^ Tba .»ara bah w aird 
b» Cfannan chanilau lo droole caartk polaih i and Aaiiain, in nelaUie baafa i naacnd 

irA^^ AR Wl' A iBUaapial anhaal, narira of Anati^ I» tail la a k aa racriirwt 
SIMP, aad Ua akia, whan titiBad. Womra a ^ aad djmbfa wM. 

K AOUI Sj Ttrrt d -mfaiar. Fr ., Arafkaardt. Omn.) fa the am Mara hr lha 
miiiaaa la tba Am wht efay witl^whieh lhay Aihncau tba hfaBidl of (hair poRoiaiaa. 
boo CUIT aod PoacBLaia Clst. . 

KARABK'.aaaauafanihor.of Arabia oripfa, fa MO wpoB lha Coatmanl. 

KARS. A Coraiab aifaot'a lattn, ftnoepUy. ncootdfa# lo Borfaat, nicd laavaify 

tha solid rock 1 —aura coanaoaly a pile of rocka 

KARSTENITE. The aaau firm by f/oaa to tnbydrooa lalphala of haiaw 
KATTlJdUNllOOorCUTTKMONnOO. A eaoaicbooc Ukr aofalaacr oblafaad 
fVam UraAaaAorfao oaNpaaraa of Roabargh. It was Ara nbihitad fa this coootjy 
fa tha Crral Eahiintiaa af IMt, briag amt by Mr. W. HlioU (faai Vfaagapataaa 
It wM of a dark brown roionr, opa<|M racapi fa thin piacis, haid nod anoiawbal 
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KERMf:S (iRAlNH. 

k kat mmI} Vy Wat I^N1 

~ witikti 

,-^ ■• ii «mIi^ m nr^tW rifiwr. 

tl ■ Mi4 to W tot^ Imyimimf MaL hawiiM haUk-kw<ha *•. 

KKOitK AXCIIoA a itoiA MMr6ar *li6 m Ivaa Mack mhA Ito vaniito 
KE^ EA. A ■toifir i4 ato> kary m4 niitm to tW nark— mAKmn 
to Tl i>4 

IkKlX* A ».. - M _ M_ 

a ** ^ »to ■*< h Imaiat igm, aba • ymtm't tora 

wraauaktokt 

KEIK. * -—* h M 1 I iiiilttiku I 1 ] IW Buu#«m. 

KrU.f (F.» Oafto.) b Iha «y«to aftalaa MMtr H«4Ma< k« 

iMiMiMTarMtoartoiMtr b«.a»iM»««b. TWy «• «m >itk Ai£« toaa ito 
**■!• jm tW mmmmtt ••■■■■, 4tt«4 a4 fW« kamA aitk aask MatM af tka mw* 
*■••>■•4 to*>y afaaiaMM af katKaB4 toaa4 ilb mbm< af aaCS 

laawa^ l<» Mia ^ tba kaal to ka Aaai H M (W. ahila tka taatSSST^ bail «7 to 

at. Tka aJaba ca aaia>i4af — ' »iia»a<« 

»al>k^afaa4a.. * 

baba to la rt a a aa aa4 aaiiAam • - • M ab 

Maaatoafa.toaaa4yatoA • • . . it^ tT^ 

TW toia U Ma aatoia - 1 of _ ~ii4 Uli 

CarUMtoafttoM.. 

Pkli O **••••«« 

Alaatoa Itanb «kk toaa oatoa . . . ^ 

SftriE ; : ; : ; : « •} 

Tii^ Tito* 

-f uTalJli!^ 2i!rTL'^ *aaa. ktok to IW laJ. 

at Hnra. ayaa Ika ptoHnj ^ Latb XaaitoaaM. rraai lka».aaJ —r aatin'^tim 

.n^ iVtoto. ,wa a toba, l««4ariCrtoVtr‘b^^^ 

**** * *.**” r—«”• •»»» ■<»4» «* (kTStotoa of Xonaaota ai2Sl!!Z^ 

|»o to.k. tli»a ri^ ^******' Of pitottoito. aab jf 

mpaaktoa^ Ika tohibla aalta batoff. amniiiif to M, Oat-ktoMaTM of bbMtoC 
« rf ehlorkla of potJih^ mi a bat aaJiii, WTIII 

ooartT upmCtiMa. Wkaa tka caanaon at* oraak, r -iianiili aad tor — 

iS^S*****^ ** * olooail pfaalhla k giaaa a akarraal lanaab aaaatokk *^* ■*** *^ 
AUtEBSCra. aS Ik. dnlTwtorT^^ ^ 

ttaaffirrai to M aolpkarit af awTr aa T T *^ ***^"* ^ •*■•• 

Kmaaa kaa bara kaeva to tka Caat atoea tka Aaya of SCmm i b kM «■-— . 

■Tff*!!!!?iri"*""^** •» I «Ni aS toiX 4^tI3.Sr cJJIk 

ud Raanii 47*11. ITtoy a|waka of k aadar iha aaaia of -■- .. 

*^,r” "P" «k# oak fa AtHat, Kathr. At, a «»«i| ttt 

"■<aAa») that tka SpaBtorba paM aiui ikraa giVfaa half of ikafa inka^to ika 
lUa^, ih« ^pidaoH fa Sell, ih, nSn | ttoath^ 

aa41^ iboaa ftm d;. aaifkboofW of Eawtka fc U^to t5to7Ilrntjir.C?!l‘ 

^^irTlIi fn A r*^»-**-^^*”* .****** •'••"Ok a^anaX whk rattokM tmairalm. 

•IW JtAnuuM^ (Moi Jok,^ |j,^„ 

At ^ a^a pjri.4. , ^ 





KIMF.KIDOR CLAY. 


619 


ST".wil c< Eii^ yml^ ktT^ mk . TW 
fi—,1, M wiMt. I* ifc* ■•• • •■•11 l'••• ttitmt, Mrf k 


TktT«4^ 

w. «l«h. (ilk. ■■ ••a 


....JkviMtMliaMt. Vi. - . __ . „ . 

mm mitmmt, wm* nrm,4 m tW n]Mr^ tW 

yalMB ml noi* • ua BT* ^ «*»• ** ** ■ .*??*• “ 

k friT i 

Tlwh« 

Mmai* I 

TIO* (MrtM MW uw ■» p^r 

WoUkWfesphkflfrfjrclMl . 

to, «rf«r. ■UWhIi k» » tiiiw* P W^ •»«•■• « 

AnMBkM. orf CommU 4jm viUi Iwnw* Uwir *■»•"•• MM 

“ti 1 kllU-Tninlilroillw *««< •• iw iwt «i 

'^TvTZvnwww'wS^ lwk» Ik* •!•• <rf ik» Pati»k «•! djTW «nlk ahM » •» 

Kmu* b (cmmU mi aalx ■>■• Uw /# ■ k'lw r w^^l«««Mw k lk« l.'k«l»*,b»» apa 

* Ki uJLTta'fCrTrf* 

■uml iMta. It* llll■llr1Tlg waiwr k twtekb la "»!«■ •»< •••■k"l I •» k*t>*w fm- 
C^Sk P W««akk «kk awiA*. bb 4 vkkl or cfttMoi «i(k i&alM. 8«l|A«t» •# 
kkrk«M H. »Hk •»«■ k 4p« • k»<>a4 Mt wltk •• ^ 

—i>^tr tf tmiar mi 4 t«tt»r, mi «*»• grw* i "tik tarur mi 4 ■•It <4 fta. • n«»ly «•■• 

toHH md nWw <»J»4 •hk k*fMW> w«t* c»iu4 ymm mAm TW f»4 

(tat $m IW la»™i •»• 47*4 M OtWmw wkk pwt* i^ri^ 

■MkonUr »ttlt Ml Ml4hju« ml Bnwil wood. Kmwn k bM link •>■4 k Ko gU»4 


** l*iif» Mlwnwl lk»n»M k ngstdtd kyBtnri^ 

m4 ttcwr M ■■ BMoridMww Imalokutol of •ntwmoy. A* tho ]wv|wrWM hoo mm 
•tl*Uw’ifiiori»MiS*tiir«.kr It* wod. of |«*iwnukw Md iu *lH«wk coowi- 
iMkM w* fHkr to Vt4t Dktimmrf *f Cko(kr» .* 11 . 

KKnM>'.SlTE. Rod ootlmooy or*. ooai|Mw4 m otjgm, #-»i ■ottoao;, .4 «3| 

A room koff w«*o« ftwwi l"k| »«4, okiofl; oii ook r towd ta IW 

**Ki:ittr?>?EBE. Oaa w ool y laHt eawtmrf*. A Sw Ihk^ worro phia (Kwi 
tk« aixol wMik. • wanobctMT* rf IW w«» of KogUad pnoeipBj. ___ 

Kll kV A Oo« of tlw latpai aad h i ndow ioW lr**« glow tag oa tW wwloni 

Kl \IIOt*C \ Wt)O0. call»4 akii Amkojriia wood. Tbk wood k told Mk iW 
I 11 ,in-- m WfT of tko IWat p— MW wdmaa, cr of tko fWwatjw* *■*• mm 
IW llolaroo*. tko lokod of Banco. Awhoyno. Ac. .... 

KIHIII.R, a wkkf •*» A koekH owwDt aiido of (nw, ia oklch tko on k 
drwwii to tko ooHkeo fttwt ika depth* of Ika mia*. ... .. . . 

KlIXAA Th* Muoo ii»n k* tWConwk miam to lWc*w»kA rft^dwt^ 
II Tonoa nrj winch ia cobwr and clwroctetRbdng •nocUmM oTa day-o kh*. »a^ 
Mk(t Uawi ffcy or Wo*. It k la oa* dUtrirt m» t la Mw«k*r. ewopM aad ^ 
Ar*oc4ta( to tko okatneter of ihk rocA. lb* muter itufmmm 00 the proUfadit; of tka 
Btinml oria* wWek tram** h h<4ng w»umf*fwi* w lk« eoottarj.^_ . . 

KII.N iFoor, Pr. 1 Ocno.) k tka twm* gttn to*arkw tonaa fkraae** 
and by which iSiMtrmprrrd Wwt may h* apyW to Wt«i thw Owr* arc 

hrkk.hllac bnf.lU1aa. B at * k nn*.an«UAila*. pntun-k'lM 8«a Baica, LOncaTotc. 
Mal-T. PomoT. tor a 4*«mpiioi> of their rodpoelira klM ^_ 

KIWERiriGE CLAA'. The auda which oadrHw the PortUad Skwa of IhwwH- 
dtiTM OMl tka .with-wM of FmgSad. are h^ opoo ajyaai^bk thia..M of 
dcHi btowakk or hUi*h.iTry cky. to wkWi tko l*na Kla^ge Cky k*a km 

J lon ky g*<i»o|ri*l*, from tka cimnaituice rf k* beuif kriely dardopod aad wrt 

wplaead in Ike nriahkeorhoad of Ik* Tillage of that iwm*. 

thAtngkoat ih* W* oTParhoek. hot eepe^lly la the part of U la <iiwatiaa. tW eky 
in-nr- a eery ihaly aod kbmoiawu character, awartioin poaaiag uito aoea maaMro 
bed* of kroookh (Imly cool. po**e«aiBC a ooaehoidal Ikacturn. 

The iloMoa*. aad alw ik* Celle who khakiled the coobitt prrriaawly to iia ia* 
vaaioa ike former aadoa, app e a r to haea a w a af a r tored the harder poetkm* of tk* 


KIM BRIDGE CLAT. 


8X0 

*tuk IM twm h4 mImt bet Ait§y imtn Ued*. anebMi mJ b 

«»■» — of wbcb Imi ha** bm fbeo4 b lb* wifbbeefiat bertne^ b 
Olifl oeeifeli^ ibe eriai ef ba b aene. ^ 

Cifc«isr4<a(<af abahuabaollbe ■a*«fs 
•aaibm b lUa mh of lb* bb af ~ 
limm. b«n4 rbasi; facberi iNfMbfr. 

AotbnrbiM hate bam laacb 4i«baa b Ofiaba at la iba atbb aa4 Mr a^ 
ebeabr pbcMofaMt b> tMwbrj aw layy m l Mbarr lataj rawa a i aa 



-- abaaaa Ibr aaaM af Kbwrbfa aaar aiaawy. ba aVtab Ib^ aa 

baaaa. baa bare tafiiad aa ibtaii baa. iba aHol taUaUa - fi iiiim 
aafa Iba yaauaaa af iba aManai §am4 la iba bba. m 4 la* aAWtaa la 

analaaa aa aibar aaaaMaala af a abdar Aaaabtba M bM 

eirraafttaem. aa4 Ibat al mm labtaqaaal panaA ibaM fab 
wafa aacB aa aanlaaa ar cbanaa by iha aayatMMbaa 
Tha abaW araoa4 KiMarb|ro abaaab b aatabi uU giWbli MaUrr. iba I 
eaeaiaibg af iba abaila af ayaam. aotOMolaai. Mfatbar aab iba I 
anafta aaaHaaa a«i Btbi vhOa iba laltaf It baat^AHbbAai 
aiatiapiababb la Iba aya. Harb ratbu Mla af Imm aa4 Mvl 
tayarlally la Ibaaa pwiliba b abiab aaiaal ntiaa tfa bmm ab 

TVa aerialM b lb. aataraal ebafaei.f aT tba abal. b arTnaaaaalrf by a , 
afM^iay aana^ bl^ labHaa {aoponiaat af ariaaral aa4oncaaMaia^' 
ta h 1 IbM af. lb. ONM hatt. aa4 ab*y faBl«aa^ a bf*. I 

aaiaa p fapa n laaolaaiaaia a M i iir t 
? f *• •*“ “*»• Bwaab. partita. aUabhiaBk vilb i 

*• »«o~ of »W Mbarai 

aboea by ibr feUawbf aaalytaa. 


abtaqaaal panaA IbaM rabaa piaaaa iba 



Aaoaat af aolalil. aumr • 
” ** BuaMtl Matlar 


f.t/ita t»«ai mmm a. 

Uim •Italic 

A 


•0 4» 

tf* 

«:* 

7X3 

w 

l«HMI 

lOM 1 IMHI 


Wnal -Wobn-rraUy nrUbaUb IWJ* 


npanallytanapa, bL^'^ 

ba b.pa..^-,;":ri,t;:i‘!:.'zs 

Tbit Af fect ba I thy aaw, h la Valiaanl, bani OTrraeaii. tba varbi baa. 1.1.1. Wn 

r. a^ «. oo.^ «,riH o. -hb ^ 

"f Oa»miB»nl Hcbael aT Mbaa. ^ 
TbaMloviap rmhi war. obuimd by biai fttaa Ibr AfarUm itt af tba al'a 

bifb tnaprrBtun. Ibr iha pafinaa af pmWbf gU »— * *»• •* » 

AaMaatof |p^«il.r,ammMna.*a.. . . 

... S4_iom 

Tba Aab JJatHW b a fM mart famiabad a fM eompoaaA of I— 

pbftalpaandaoBpraBTa.. 

rMbaS^SI!*^ byilrogaa - . «»-a 

PortoiUradA - * ' T ’ ' * 

byArnsro ... I 1 ?^|o« 
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rro 


Th* rtnirhlirt of ilib fnm csrtMnte acU and aalphantiad krdi«(ca, 

^ p— —IT tkin«(li aa sidiaar; UaM paridrr, «aa at Mluvi; — 

OlHbat fat aad coegMvta .a . I0< 

UKbt carba r t tl ad kjdrofM aad h^drafn 
Carharic asida 
Tfca coonwaninti of tba coka fawlasal »ia i — 

Carboa - - - • rs-l - - . 7W 

Aab .... »4d - - • ■>» 

1077 IMI 

TW axoaat aba»a tOO aHaaa ftwa iW fcitwoea od anlpkMaa la Um cM wklA 
dariaf tlw ^avcaa af laataatalioa abtaab nf(aa aad ara eoairaatad Ma tal- 


A laa or ihaU IbraitM 11 JH» aaUe feat of ikia panflad gia, iba ataiaiaaiiaff 
pima ad aludi. atad la aa ariaal liadBaT, eaaa iiai i n t A eaUe (rat paa bpor, a^aaUtd 
that ad JO apana aauilat, alula <W paraaa ta t a ad taka raaalalaf aat 

Tba liaaid aad aaUd p^actt abumadl^ ika diaiiUaooa ad tka thala at a laa ta» - 
paraiara. ara ab c6aaataalp aai rl l ta g. dark Waaa e<^ tatptadad la aa arjBaoaa bqaid. 
(harta<i tulphaiaOad b^drafa^ fsrbaak wM. and aaia^ • 

TWa ail, poridad and dm^Ued aiifc aaiaT, hraUbta aa aily U<|mld baaalar ikaa 

aalaa t a tar-UAa raatdaa batap Ml la kba lataat. . . _ • ,_ , 

,Tha <dly lM|Bld ahkh. abaa partbad, flata oat tba eduv od Iba iacit aanatka ad 
caaltpa aaphiha. ia a atiitara ad tavaral rbaaucal aahannrn. 

WWa imlad ahh ronaratnaad aJtrk acid, (bia aily li^aid ia diaidad lato We por- 
HMM. aea <*d ah«b a dMard by tba acid, ahibi ibc atbcf laa.4abU mkm 
lha aarDaaa ad ibc aelattaa ia iba 6*m ad a llpbt coloorbaa aUy Haii nr a at a bl^ ia 
iu r-iwtml cbaracMT tbe bydracarboea ad Dopbcad caal-lar aU. aaU ad priroUim. 
Tba auric aalaliaa abich fo»a» lh« larpar pTnyrictkia od tba oily b*!^ •bra 
■litad «llb aatrr, (bmiabaa a deoaa, baoty. yalloalah oil, with Iba odour od attro. 


'lUaca U appcan tbal tba oily liquid obtaiacd by Ibc diatillatioo ad lha abate conaiala 
rhirdy of baaaol aad ha botaalopuaa. mliad »iih aa^l quaat^ od pavolctm 
hydcacarbiiaa. Whan anOewntiy puhtrd ll ia applirnbta for aU lb* P«T«^ 
ubicb bcuaal » amtdoyed. (« diaaaitiiit iadia-nibbar and patla-prrrtia. w re* 
maaina ataina fram (bbrica. for paeparins aawiabru, for Mbiap anifoaal oil od 
bIwiwiiii. Aca 

tin aabjattiap lo diatUlaiiea nitboul »alar. and at a raihar higb inaparMam. l^ 
oily itfoTlile rrtidaa rmaa^c la tba rrtoM afW tbr crudo eolatile liquid ebtamed by 
ba^ fnm the ahala had bran dialUlcd nitb vatrr, other ealMiia yrtalaett am 

The drat portioe ad lha od obtaioad dnrtap Iba diatillatioo la od an vobmr 

vbaa drat diaciilad, aad amrb baa limpid tbaa tba oil pradoard by diatulaaiaa with 

uaiar. h alaa pooaraaaa an ofcwiea talphuroaa amall. mliicb bowser ia loal w a»- 

l-rrarr u» Iba air, while the oil aaeataai a moeh darier eoioer. Thia oil ia acted apow 
mlph^ nitric, and hydrorhlarta acida, by which. aaptciaUy by lha drat, a portion 

od it ia reabiiAad. .... . » n 

Tba ranulaloa portiaa od the oil. when watbed with aratcr uod afterwarda dMiIkd 
with atcam, fbmwbn a partoctly coloorlaaa ail with tba eropcflica od parafl^. Thk 
liat ail. which fomu but a aflull foooHoo of lha oripiaal od, babarra ia all raajiccla 
nha tba parafloc oU obtaiMd drotn B.q*ead mnad oeal. lad b •Ppi"'*'* w 
Iba labrii^iaa ad uUKhtDary, and all the other porpoaca to whicb that bqaid b 

**'?iwhlack. pilch-bka, eoky rraUna ladl hi the retort rraatnUtn in paorral ebaracter 

tba roba prodoetd firum oonl la the manahetatt od pan _ 

Tba aab od Iba iaeiaarated raba coauiaa oamrly the aama proportioaa ad bl^ 
alioaiaa. aad Ims aa Purilaed mqrnL Tba foltowiap ia aa aaalyib of Iba aab kdt 
by lha tbab^iliisb toMaiaa Iba brpur tmouata od ■ioermt natter 1— 

Ata at DaraMiUko ilwtaL ' ' 


latolnblc reaidoa 


. S-JO 

Perraida of iron 

7*10 

saim .... 


. ts-t3 
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Lima .... 


. M-tl 

Carboaie acid 

. lat M 

aid 


lOOtX) 











KIUS('ttWARSF.t:. 


m 


TIm dM AbU 


ml mhm tv iW 

(MAtd dM fWlMtac M 

A*al}«M td X. 




«ii (MflMla) 


Ml 

»« 

n 


lUatjdl.eaituaiiMl -9 
jmt am ml fmnmmm 
JuMda* «f 


ir> 


Aaiij^mr n. 


• I'aha 

U« 1 

r Mtatnl maOtr • 

1. Uarkaa . 

tk« 

1*9 

tkiraad odid nda* 


[ l.lgk( oil (aapkika) • 

19 

ptadatm 

a»« ] 

' H«»»p ail. taalaialMl ■> 

I pot tank ad poratoat 

M7 

Oaa. valtr, toe. 
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Tl» amalWnm W iW iWI* il Wotlna. Me«r4l«g to Jlr. J<te C Mmmttl, U 
coo4mu 4 la Um ftJWvliif nmnavr i ^ 

TW fvtorti •!« ckar|f*« vtili bImI % mt tWr, ^tiawlv aivw 

tbpMivo iMkM tk# tnap^nfM b MOataiM^ m tirij Mjftina m 

pa«iUi>. U «fiUr to (iUm Ike rv«|4ir«4 Mikjna Icxtpmtury ike miifto m* caa* 

wro^itt to to Juf. htoU .r •.4tMi Itod. TW «to UwU to Uto totoftt to Ihn 
hr ai^ a latoM *tow. Md tb« yrwUft to » owto «U I • Untt qmiM* 

«f g» to dufia, ito apywtoa. alttoh to M Bwd^ttod. fcu» nITililiitof; 
|Mir|iMM. Tb» trad* nil to tilcrnad to Matol to Injt t«nV« tot to lM«n. tot ikt 
P>M of l<mln( Uto totOMiatoea] aattr lot vlitoh lLt« to a ton* Mtoily) tolMlL 
TV nQ to lira fto toto ■ «in. ud rtrtidrd om* nr tm(m mm mmr he. THt 

Bnt {tradatt to • G«bl ail. toskiof mrer fm ed ?»•» tot atil fimlMli Hv kw^ toto. 
co^amg pum^t. *kkli to mom to (real rwjortt k» onaolWtarm. 

toak, oa httoj^ l^ni aot (id tot rttnrta, it ptottd to rJaia taatto, and akta 
eoni H froand to a milt tor maaart. la itt aaamaulto-tanrd itala tot ttodt to not 
^ttuly 1 ^ to aa^ia tor ikto Mtpaaei tort at Ibto tladt tot artidctol auaata 
to at rata^ at hkabat naon. toab kattog btta natalljr aaaljrakl tor tlw aarmaa 
of compare Bp kttptof tot irmprratart to* to toa rtaotto arltotr tot etomal^ 
aor tot argaalc auttrr an ittUo^ 

Tkt aamt kM Im rfcaa^ frma Kiowridgt toato la Snato Rtykrad raal kr ika 

Bttd) k *aa maaldtf^ nadtrad itot allnattoa tai^tont Tkt irrm *iatk 

Duatoad coal «n attorltd ftam tot mtmbianat t- iht Bimktad rcl ad 
not in nitminij vurkod ntar Edtokmh.— II. W. B. ^ ’ 

KIN'O n OOD to Imported fram tot ilrulla, and to atoadiaMt taBrd - *-*-* mm^ 

^KINl7*Ar{a "T ^ "< k and to huII cakUti work. 

KIJilL Atia A preoKar arid ratnritd bj Vaieitelto frnmetoeboaa. 

KIXO to aa t^rt nbtatotd mart pmkabt; flram toa Ihmtmnmu -ntriarrf. 
«k>to grot! oa ^ Matohar aaato. la tndia, atoe to aatd tor tmmm a 

co^. Ii to ad a rtddtok brrnra cotoar, kaa a kiitrr timic iMto, JmTcL- 
ihnnd uama aad tatrartirr. 79 pam. aad a red ^ 41 *. 19 pana. h to and oalr ai aa 

**KrP** jrM*i!***^'_L*r'*?J* ?***^"»**r* * *—*• *** IwpreptTlT a*. ^ 

K M -ttoji fer tta, od 40 lha. 11 aa. attordtpoto. - 

taaarn call tot ikiat ad^oaaa aalaiato ktai. 

I** *! ^aot otoatotd bp frrmtallag aad dtoiUtog 

bra^ ctotrit^ talird AmrArn to Ctoraiaa. Tbtekrm Moallp taipkntd la Itniorr- 
hmd^ Otraiaap to a kind ad marrltn, ahirh on malantioa bMumaa hiark. kat a 

l** "i*. < 7 * 1 .. kri., mair»» iku 

kj tvlickinf Ik* trN% b giili*T*il by ckiMreii* ilifovs pranbamaty, urliVg riy», ud 
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■ twylono. 
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T—, TWB^Morkoi OM iorto n l/. far 
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KttEOSftTE. 

TottML tato Ul^«ii 4 «»o»fc-* ""k** 

SoTioU OF* tot lofcfliMl.M» oktMM iktojIMM ^ 

0 otfll. Oi^ Om orrlo lo rooo*. kjr 
FMoia^ M>k it Moon; mmttf Wbo a m pM 
lo hnod oo mWi o aUotwo mmi mi loog TWB^m 

Mt\otM»iWtiMloorW<»nr« 4 ftMtfcotoonotMoftko «fc»i 7 H« . 

lo • III Tir- kM W li -‘-M 4 a lo (W Block Fonm. prno^ «i>k 

fcwFT k»t—K ftoto tkoioo fcoH. ■^”*** ^ *T*.y*****^ .# ■ _i.^ 

KIRWABITB. A odwaolfcicDi lo koMth 00 «W oorikMOM cooM of IfoUai. 
- At , rfiiiM Um. itawlit mi wr v t tn kia wm» 

cxKABiJto MACumra 

__a_i_ . ‘ a-r*-~*— **•< f 

F^btooroMoCoviatk-koadiZ^lUofcAioolfcfcf ol*oO ikfoMooi^rf^ ojm of 

i« loo<M b««. to tMd viik oJicowMorrm of krtMloi ooA Mrtpo of iMlkm ^••• 
•nloloc Aionk poit lo tortt«a oitk krlMko ooljr. Tk# ko*fclo<M to kockoo^ ora 
tefoAocF^ tkroook tko oraoiMO ki tko mm* kratraoo iko rokWo# oorlkrao of tko AMra i 

ra tk. ABra kp oMrackSc. tk. k-lip ora ra- 

** 1 lfr 'Mraran^Miioolil fcol*r<Wool«« M c fclora am ** ‘’T ‘ 

bol tko ntkkM« Hirfko. U cook 4 i*e m trmed of Mt^ of *** kra. * 

a^liij rircl. at kriotb. oraonA d»* cA** ofStk oorfcra, to .Wm t ^ lA iMlArn tko 
krookra o raio^ k^ A, koU. 

UaAra of tko koiw ora torarto A , to praraot tk. wt W Amm Bm Ik. opy^M ^_ 

Mr. Frioo ko. oko AraiotA o Mcklo. Ikr « 1 raal»|t koH o^ ooA V? kra ter ^kn 
6 vko Tk. koUk^AMtora oooti Mi of o korimyl Arara. ««i'^ ^. *“k |A^^ 
or Ml. miA iorA »Ukio oaoUMr Atm ar eiiooloT ftoraUit 1 ^ •"» Mkra or 
Tk. koira. on MraAocM tfcra^ oforai^ 

of lU oolor fwiac,'aMA railir kMomlko raiAkra. of iko t«a Ahum pM. lo 

fiocA HIM a hiriT^*-* ooio. »kick rotooAo ikraofk tk. cm. ooA lo fteolokcA .1 iM 

kkA Mk/koaAWi ky torolo* ofcick tk. dkc k cooooA lo ratol. ^ rarar rauA tta 

luUTraWt«fM Ik. aoHkrat cA lk« ArooM. Tk. fatk-tdraora oohmmi «AoVoo.« tik a 
Wm rraloar*UT opooiao la tk. •lA.i kckloA Mkkk two krookra ora AocA.kM ti> fkn. 

k^SSralk. ^ of tk. fcrk. ora »^o**f. oral iko kraotra ora 
MWoraA lo a ranWF. whi* » aoAo to rat.oara •«** 7 

o tkraw-rroak. ooA tkoroky tkcoM ik. praoci koto ooA Araw ikrao oot rf mtotil w^ 

Ik. krookra. Tko cortiotMooioloof iworaraol iAal(M.lk.loworMMTTylo*oc»»^ 

of .okaoMral In lloi iTli^r for ik. Awk kuAfao to rral apoa^aoA ik. appra k^ baoA 
%iii tittiWri tWr wn %mft 4 >t ••• •M, mn cociar clifA it tW utMfp 

wkoB tk. hooAIra Woo kraa ploraA kMorai tkm ky a ikMokyra.^ _^ 

KNOUiL Araioko»craailaOFna»ny*MlMA«rao.poii*rffrMlk.ora.D.r pai» 

K.NOPPFBB ora .lenanMn pOoAoraA ky Ikr poactrao of u lao^ « !»*.»*? 
SowraMpo lA rararot opraira of oak. Tkey •" 

«oraonyp»».klyaoAkoiA, krowawbrarip.. TkoyaUwaAlalfcyno,Croralo, ScUfooio. 
Ua Ka»lMttlra«ftMatk.Ult*T«Matry kdo«lk.b«t. Tkry ooMraa 0 prat Aoal 

of taaata. ora orack cnrioTiA to AoMria fcr ua^(. oaA ia Ocrraoay fcr Ayrtag fioaa, 

'KorMtie la Ik. aora. of a lh)i>or wUek tk. Calraraki aiako kv fcroHaljog aiorak 
Billk. oaA friMo wkirk tkay AImU a ikTnarfc*Jai 4 >tlaalia« oplril. oalM nocA or rorlp. 

Tk. rallk it kapl la kotilra anAa of kjAralill it k raorara ooar. ia okakra lUl m raolo 
op lot CTFora. aoA io thro art ooiAc la rankra rraorfo, ia a wana oUra to riffranb oo 
yrilt Wio( fTAimfrdo ibociKb tnokHtaM i KrtJ« iW lkcm»ki li m 4 «^ tl m 

wHk ml koto Uw «iU iflbni U rf Utw w.mr% (tom ohkk f vmtfo oT pwiiy 

MFoo. aloDkoi. «A oa aopleaoaat Aaraar, ara uloo ia r A hy mtAlcaiita, 

KOURIK wool*. Tht want at lb. B.w ZralaoA pio. f loaraot w AaMra/i^ oi*o 
of Ik. anoc aaapaiAcral of tk. eoft fc rfrao wooAa. It io alto callaA twmdit oaA Mart. 

wonA. Il io^ork Boral fcf tk. BUM. of okifM. _ 

KRAMERIA. A okrak. wka* w a oatira of Prra. yWAlog tko wtfl-koowa 
rkouat root. nfWa aocA ao a Aratifrira. 

KRkOSOTK. or CREOStlTE. Ito# of tk. raaay tiogvltr koAtra Aaoo.^ by 
Rckhrahocli ia wooJ tar. Il Aram, lio ntairafrora jtptoi oaA I prmm, a alio* 
lioa to ilo rootOfkjihl.oatio.pti«proprTtira. A grral Aral rfooaftMKmeoM lath. 
UohcAoraoaatoof wfioA rto.itii.,.rwUato tko ForraWraatara of tko rraolto obtaianA by 
lb.rkctDioaobaha.c.xaauo*liL T 1 uoconAMl«a»aotfcaoAwUhlhrafhaa«ooJ,whlch 

arakwbAUy coataioo two koraolairaaa koAira. C^'li*U' oral C'<U‘U* i Ik. knl kraag car- 
boUe, oral Ikr traaoA cnoylio acfal. The oMpooWoo of carbuiio oral kra iaag boM 


LABtKIXTil. 


6 :{-« 

hiMnni, wimf M iIm t » —t e h ii LuraM: msjhie mi4 *w itnnrth 4hr**«ra< V^- 

WaUMMBMkl PtiHi*. < *» »w i f«ki wwI trm wii w i t i 

cfwjIkMU. C—1 •tb.W*riy hlifc pwM. wtiii wifwtlj liiwmlyMi 

•fcarknlla wiA ki|lMri«ialk«wri»»tlM*«*arTCSTU«wi4.M fttf 0 rk€tif iMtt 
to y X Mk, VnOmm*.} Tim* !■ littto irn im toac v«*4 >r»B«»W vmmIm 

MMatUlly «f tW aiM lahaUiMn m Um tmm muL TW gm* ^ ifcn i—■ to iIm 
mtam tin* tbMIr frnM IW <tot aT Uir friimt hwm mat latatotof will al «toa»y 
traoM ar aa^kaliaa^ rarraUaa. aarf ekuakiaa. al af aUck aia iM iiaM>T alwaa a . 
N'a araaa m fcaa < to taaiairraa kaacrpartoad* baaMfaMaaa.aar, to toat,MM aava^ 
■n 7 ikat H alMU to aa. if fatkad; aJaUa to rmaa tmt arrtta aaU a# itoi laMlV 
l-OTl^ ao4 if'a tea aa« toaaaw aalaaiwi to ra|waara ta Ika ai*, It to rnaaMa^ 
|Hn* aaa aak tor tU a ii ji riaa l paratoaL Tto Mia tonai araa4 t*4 ate tar bm; to 
atea to ^toU ri ail a bp Ito toitovtof aaniaaa Tto aik ara to to riaaifla4 aaul 
tto toora aalatOa poauaat (abtab ara ttotoar Aaa «Blrr) haaa patoal aaar.* \t 
too* aa Ito ptodart raaatof Aaai tto aliil itoba to vatot Ito latetaa la to to 
ttoai^ aad ito atU mto to rtaaiaad aMU Ito liaipiiai in n aa m d to ate arar 
Ito aU la aa bipb aa aao^ P. Tto ail « atoaite la to to dtotoaad to mmk aala. 
aU toMlahta la it batof rajacte. Tto atbaltor aoialaaa aftar bawK aiar ba airaBp 
arparat^u Ar aa p teb lr . Ct-'ti tto toailabla all, u la to b e l l a l fcr a aari atorl 
tlato. Tva adraacaffca ara |ptoa4 bp Ihia opantloa.—aap ratalUa bia>a Utcaaw 
rtpallad. aal a aabaUac' abwb baa a taeteKT to tirgnaia braaa aa baapti^ la 
dattropad. totordmra ito nil aa iraammto ailb pataah pto>li a iptaaUr af a 
aiTtetiaa paatto TUa la aaphibaliaa. aad abate to roatarfd bp iliratkia tkroabb 
coarw calion or caatoa . Tto aibaliaa taianl la tboa to to ntoraalaralaal niib dilala 
aalpbona add. na akiab tkr citeala aapiiraita aad rkta La tto ftana of tai oil aa ito 
aarfaoa. Tbia rtvotol* la alriadp froa Aaoi tto (rtear pptoibar ad bapautiMk aad. 
if ractilad. map to oaad far Bwap parpaara. . Ta abuia a poaar artiaW Ito opartflaaa 
eaauuaaabap nilb aolalluB la <telM aada art toto ra^ate. If ito alValiaa tohiiiaa 
an bdilam aten haa a aiia odnarad, Ito parUhutiaa aniai to gnat ibai^ a Ibird Uair. 
Il la m i a l b il oni M baU ito aibaliaa tiilat'iaa loaf, or a nrwai baa mmmmata ated 
laba ntorr. AaaordhiK la Rairhaatorb ito toiUap poiol of afawaw k MT*. Ctottoie 
acid boila totnixa Sa0 aad a;«^. Crmlir ate toll* al W*. Proai iNk b vote 
appaar that Raiotoahach'a crtaadta taaa m ad af cratplia acid. Tto apaciSr craaitr 
of rraoaiHa tMoniitHrlo Baietoabaob ia Itn; 011 <<>. Tbol of carladia aaid M I «M 
al*4'>. CarbniM acid and ila hanaihiffaaa nhon ailaad nilbaairbbair aad rap>te to Ilia 
air. pirtil a toontU rtd cnloar, oaina to ito frnrTim ai raaalia and.—<' (i W 

KRYOLITK. StoCaToLira. 

KVAMITB. Aamoo, nhicb la anoiaiiitwa.Maa tadtraiupoMbl. tl kttoa taipliiinl 
at a gm i It rctaaiUra lappbirr. lu dMateal corapaaittoa K aiUi^ ar o» aiataiaa, 

KTAXfll.. The old aaiac of aaHiiM. It tu applird bp Raaga ta tto bato frata 
fOAl 0« W, 

Kl BtlStTE. Aa ofieiiiilo of copptr, froai Bricciai, near Aanatorg. 


L. 


LARUANL'U. A naia Aarad oa Ito baraa of tto CWm Cntm, hi Chadia. Ii 
it oird io prrfuarrp and far ptaiilML 

. *t****A^*iTR. OpoUat or labrador friapar It a toaatifWI lalaaTal. wiib 
totUlaw ehaagiag tenara. Mat, rad. tud gwati. At Hpao. grar. rTO to t-7A 
gla« t tRorda an arairr bp eainiutina i fuaiUa at ito btonpipa iaia a 
ftolbp toad I Bolobla ia nariaite teidi aotaliim offanli a capfaw artaiMtatc «Hb 
otalaic of amoMato. Clcaragat of ta*® aad a«J“i caw of ahiab la bnUiaai tod 
pcarlp. Ila ronatitanits trr, ailka, SITS | aiaadao, M S i lioic, 11 1 roda. 4 i oaida 
oftrao, l-lJi vatar. 0 9. 

labraduritr rrterat a >ae pnllab. aad tto btoo.’p af ha cbaiotaat rafUctiooa ra< 
aoaitoaiKli It oa an orticla of omaoHniL—B. W. R 
i-ABtlRNA^ c>ri'»iia ZadoniM. (Arimi, tCtmmnm, Fr.» fAdfraaoa. Oana.) 
^ aood of Ito laboraam traa ia anoMtina ate la omaainilal cshiaat.vnrb aad 
ia mania^. ** Io tto tobumom ibrrt ia ibia prraliariip, luuBrtp. tbai tto aiadaUarp 
pialra. nhiob ara targa and nrj diatlii«t.ara vkiltabercat tto Cbm ara a darb btoira. 
“ . JP*** "* appairaara to tbla wood."—AWha. 

LA III IlIXTH, IB Matallargp, aMOoa a aariaa of caoab diatribaled frnai ito laad 
of a •tatnpiBg.aiUli ibnmgb abwb raoala a Mrcooi of aaiar ia IraaiaiHlail far wa- 
P^iBg. rarrpiag off, aad drpoaiOag, at lUffWaod diataocca, Ito grooad of.t fca 
blarALLCBOf. 
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LAC (.Laqmt, Fr. t ^A, iMcItfuUm, G«niu) A tauasu ailataaM pruiaerd 
Vj Uw faactan of • pccalisr ft lailr lawci. calM Ctmm Lam or fitm, apua IW 
bnacbM nf (mrai fdaao i k* At Firm rtbfLm, tW fWu tmhem, ih* ftlmmmm 
Uht Crates Laiftnm or Mhar Irr*. and Iha UmtmfnmJmm or ifta ptpri m*. «Ueh 
crtoi ta Kara. Atu^ t'rga, Unmal, aed Matalar. Tka tala Wo a airi iWnbjr 
laeraatrd wttk a nddiaik aiawwillatad raain. kariait a CTTataUiar-MnUap ftactana. 

Tha feauJr las luaact la ad tha aUa ad a laaaa t rad. reaad, ftat. vitli II a h daa ria a l 
eitelsi^ a btfttnated tail, iiilraaa. aad d dam. half tka Iragtk cd ika kmljr. Tha nala 
is laiea (ka akorr aiaa; aad kaa 4 abifa i ikrra is oaa at Utrai to SOOo ftaaslra la 
X'ftiNBkar or Pacao i bar ika jornag kinad aulua its aaaipr froaa Iks rggo, If iac k»- 
stalk Ika daad kudf at tka asotk^i ikaf craat admit a linla way, aad teatn ikaa- 
sriTto to tkr kari of tka akraha Akoat ikia panod tka kraathaa aAaa avarai to 
lack a dctrraa vkk Ikia rctaaia. that ikry aara <.'«canal ailh a rtd dasl i la tkia caar, 
Ikrf at* apt to dir ap, ky kataa aabaaaini of tkair}aMaa. Maay id ikaar ndrcta. 
kaaiarr, ka c o aia Ika ptay ad atatn, or art carriad idF ky <k* teat id WnK to vkkk 
ikry attack Ibrauslaaa, and ara traaiplaatcd to otki*' traaa. Tkay asao prodsca 
aaailt aIppIc-Uka iaerastatisM apaa ika laifi, ikrir kodica ka iap ap p a r ta i ly piasd, 
ky OKsaa af a inaspataM lataar, akirk foas oo linr'»" tel to the cud ad March, la 
aa ta ftma a ccUalar Iralarr. At ikia tisH tka asunal rtaraildaa a amalrnTal ka^ 
wUkoat lifr, of Ika siac af aackia^ At Ika caanaraccauBt. a k a aai ifttl red liipM 
aaly i« 4 artrsii»d. alWrw a t d a rnc laaka Ikctr app aar aoca t nd fas October ar Jitncai- 
vbra Iks rvd li^aar (via ca k i aM ad. M or M yuaap aara kura akaia ikamigk ika 
back ad tkrir Buabtr, aad rmmm ftirtk. Tha aiapty esCa rctoala apoa lha braoebas. 
Tkcaa ar* eiaaanatd of tka aulky Jniac of ike plaak akirk sane* as otiatfakairsi to 
the iaaarta. sod akkk iaaftaraaid* UUafbrmrd or alakeraled iata tka rad c o loar i op 
aiaitar Ihal ia fuaad aaisad altk tka (asin, ksl in prcaiar oaaiility ia lb* bfldiis of tka 
Isaaebii ia ikair rgps, aad mil aitar* aoMoasIr la ika rad Uqaor a cra t ad ftr tkcdiag 
ikr yoaag. Aftar tk* brood racape*. tka cctla coataia aau leas cokamaf toMStr. 
Ob ikii aacoast, Iba hraoekai akoald k* broken oK beftn* ihis kappraa, md dried ia 
Ik* aaa. la tke Cast Indie* tki* o peratfam i* parfntlki'it laic* ia Ik* yaar | Ik* Brat 
lioM la Maivli, tk* aac n ad la October. Tke taix* eacrsMcd wak tk* radisM ecDalar 
labatsare aaastitat* Ikr stieddnr of rot aia e rc *. It is of a rad caloor aKir* or laaa 
drm ararly tnaaparral, aad bard, with a hnllisat caackaidal IVaetarc. Tk* atick-lae 
af luiuB is tb* hr« t H oAea ftaiaa an iarraslaljoa faBy oM i)Ban<r af aa lack thick 
alt f«smd the taip. Tb* atkk-toc cd Assam ranka aciti and, last, tkat at Brogil. 
la vhich lb* tcalDoBa *aal is scaaty. tkia, sad Ir re gu lar. Tkar* ar* tkrvr kiads of 
lac la eoauierca: *tick>lic, akidi is lb* sahatano* ia ila aataral statr, sard-toe, sad 
•ball.toe. Arcordiog loika aaalyai* of Dc. Joiia, alick.tar coasUto, ia ISO parto of 


.\a odorotia ramaiaa resin . Myoo 
A rrsia iaaoiakto in atkrr • tiHM 
Cokiariag aiattar aastogana to 
of iluu enckiaaal . • • ^■^0 

Hiller balasmle raatlrr • • Sim ! 

Haa yeUo* eatrael . • O-SO i 

Aeldoftkestick-toeOto*toto^ ll'*A ^ 


Pstty matt**, tike aaa • • SiW 

itfciaa of tha iniarti, and cotrar- 
lag matter .... S'M 
flahs ..... lu 

Eartka. 0-7t 

Loss ..... 4T $ 
iSODO 


Accordiag to Frtakr. lha coastiiarata of Mkk-toc ar*. nala, >371 tabBtaoc* at tka 
toe, St S| eokiuring aialter, O d. 

J f etd to* .—Wkea tk* naiaoas r oaere t ioa it token off Ike twim, coatarly posaded, 
aad irllarsttd ailh water ia a ntoetor. tke gmter pan of iba cotoariag maUer to dia- 
toiaed, aad tkr gnanUr pertioa akkk rmaiaa ketna dried ia tka auii, naHtusUis 
«a*d kr. It enatoios of eoarac l*m eoloartag owner tkaa tk* miek-toc, aad it muck 
km autabto. Mr. lUtekeil't aaalydt of asrd-las wh at lUtoaa t— 


Rsais ... . . St 
Caiasmiag matter • • *. lo 

Wti. • d 

Glttaa . * • • • . S-* 


rorcign bodiaa . . . s-s 

Lorn.t 

100 


Joka ftamd ia 100 parts of it. msa. K7| au. I7t anuisref tk* lae. It7t hitlar 
kalssmk manrr. S Si eotoariag auticr. SO t daa ysiloa extract, o-t i enreiopas of 
iascoti. S'l I toecia acid, <r0| uf potmkpnd tim*. Ii>i sank*, tdt lust, t-S. 

SLB-Le. —la ludw tka tm l L r ia psM into okioag hog* of aottoo ciolk, ahiah ara 
held «r<r a charcoal lira hr a man at sack and. and, a* soon aa it btgta* to bmIi. Ik* 
hag is laistcd so a* to strain Ibsligaafted resin iSrougk its sabatian, sad. ta i^e 
it drsp •pnn soKKitk straw of the baayaa tree (Afaaa jaieadtaiX la iki* way, tka 
icsio spreads into tkia plaia, aad rootiitatc* the tabstaaca kaowa ia ooauasroc ky 
tka naott cf •LO-Lt. 
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Mwiati* aa4 aaHWMUtk kal bm la iuaiwatili 1 m1|>WU wA 
Ur k« a rmt N ad r aay t» «<aat'»€ awk «lii8fcUkaUa» aa •tikn 


'riU»UtUB.«WtliUofa4iaki.4arf«».4f4« tote aWni^i 
4 Mi U*«« a«t*t aUck tmj kr iv^iaalTrl m balk wut aaiaUobaL IH fam-M 
cbUrUt m rsraai lkraa«k Ika 4a>h a(>Uan4 alkaka. ** 

tMnI b a falnarkai •laa^ Wkaa fkla aradtaiau U aiahad aa4 drW. M IWMa, auk 
aleo^ aa aacaUaat faU-jaUoa Taniak. ta|nUrfly wkk Ika aMkioa rt a bate tar- 
aratiaa aa4 aaaiU. 

Wiik iba ai4 af kaal. tban-he ilbaoian nariily fat a aalaltea af karaa. 

Tka aabataaafa ahicb ITavaHotbaa (umd b tkall-Ua aia Ika fUteaiaf ( 

I. A faaa.M)lubte b aicohel anil atkcrt 

A A nob. toiakte b i l c o kal. kaaataUa b nkar t 

A A rraaaoa bed}. Uote aoUbta b aiiU ateakb I 

A A ar}itelUaabte rab i ... 

A A laab. aabkte b ateehal aad nkar, kal baelabte b racreiraa^ aad aartT*- 
taUloOda. 

A Tka aaapaaiAcd fa af ika aanaa baact m wall m etew aad aMf|ana aaidA 

7. Wat. 

A Tka banaa af Dr. Joha. 

A Ao cauartiTt onteariBg auttat. 

SkrU-Ua it larial} aatd b tka maaabrtiira of aaeBag «aa aad raniakaa, aad fca 
Jiwimiin 

'tAC-riYE, Lac Laba er raWar. ia Ika valar} infladna (/ ika g r r aa d «M4aa, 
arapmlad to dryaaea, aad fonaad Into rakaa aboal tea brkat ajaaia aad half aa 
iaak ihieA Dr, Joka foaad k to wicaia at rolnarbff manar, M| nada. IA aad 
aoUd toattar, fompaard of aloaiina, pUatar, dialA aad aand. >1. 

Dr. bleclaed, at Madraa, aiaiaa ikat be erapared a rr^ aoparior Ua-dfa Aaoi 
aiiek.tee, bj dbeMbf ii b ike cold b a aka^} alkallna daaocliaa ad ika diitd baraa 
of tka iimaefim Narlariaa (pafkapa ika^. ee p i l afla t aaa, lhaa ekirk Ika aatiraa ed 
Ifatekar aad Caploa oblab a aaffraa jrallev dpaX Tkia autatioa baba aaed aleaa 
auk a mardaal cenateiiag ad a aatoraiad aebtte ad tb b marbik aA rnm band 
to dn ««oUta etetbAir a rcry briniaal awlal kaA 

Tm eekaa ud fae-^ bipaaied fteto Iiula, ttanpadwhk pcraliar aaarka to daaiABaU 
tbair diflanai taaa an i a t iir a ta (kte teat DT. ika ataoed JMrR. tka tkinl CKV at* *<** 
anplojtd ra Ko|cbad far dyaiaa tearlal ehitk, aad are AmomI to jUid aa.aquUp bnl- 
kaat eoloar, arid ana l«a eauly albcled I 7 panplralbe Ikaa tkat pMo^ kjr 
aochbaal. Wkaa Ike lae-dya war llrM btrodaoid. •atpbnric acM vto tka ndTrat 
applied to Ika palrarieed eakea, bel aa aiarialu! (kydroeblaric) add bu beoa toaad 
to oaevrr. k baa to a great ealral aoppteolad It* A nod iJraal(Xo. I) Aa tkia 
dre-etnlT toay he prataarad ^ dnadring 3 ponoda od tia b CO panada cd nrarialic add, 
of aparUa gnrhy riA 'nia pmper aandnii Ikr tka cintk te toada by adsbg 17 
pniiadi odtoarUtie add od ap.gr. M7,witb I) paandaod ahrla odd od I'll I patting 
tkia adxton bto a aak-glaam mom bMle, aad addin g to k b onall bka at a litoA 
grab liA tin 4 poaoda ba diaaulred, .Thia outedoa (Ka I) may ba naed ailkb 
taaira boon aAar k te aadr. proridad it baa ba e e ai a eoM alb ebtr. Tor dyebyi 
tbret quartrra od a pbt od the aolreM Na I te to be jmond apoa aa«h pnood 
pnirrriaed br-dyo, aad oUooml to'digtol npoo it tor lb bow*. Tka rUih bean 
aabg oakicetfd to tka dyt balk, moat be aOoorcd b tka nill auk (kUer’a 
dye loo poaada od paQM etetk, a lb boiler od lOO ^loaa capoahy akooM ha Sued 
nearly bimfkl aitk aater, ami a Ire kbdied nader it Wkaantt tka tampmainr* 
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TIM to \ttfi nkr, a iMadfWI of ttaa, aa4 turi/ a piat of tko tnlatioa of lia (Sfo. t) 
art to bt ietmdaMd Tfao lyoth, wiuali 4 »r« m >t apyratctm atadDliaB, anial bo 
tb i BM i J aCI tad *bca Iba lifaar bad*. 10^ p oawil i of £te-dyw, p rat t —< y adwi vhb 
7 plati of tb« ntnvt Na I, b} paaad* of tatacian of ta ^ I. ua ba panW 
(a. Aa naunt aftaraarbi, l<4 f»aa <i ct Urtar, mad * faaaAa «i Jtnaod aoButb, 
both tM aa la a llata bag, ara la ba Mapmdtd U ibt bautaf bath iut >*t aiaaiaa. 
Tba ft* brtac mam altbAraao, 90 (aBoaa of raU waltr. witb l»| piata of toiatiaa of 
tia b(la( poaraA lala tba baib, tba elotb la to bt iaiaiirtal ia h, awrtd aboat nfMly 
Aarlait Ita ■iaalali tba <r* ia ia ba tbta tt-ktodbtl. aa4 tbe rlelb btoevd aara 
itoatj tbroagb tba bath, abirb mmm bt Bn4a to beS aa ^akU; aa aoMibla, aa4 
la a iata i n w l at that pilcb tor aa boar. Tba clolb la lo ba aatt aaabcA tt ibe rinr | 
Biri laallp »ttb *atrr oaljr, la tba fWUin^i mllL Tba abotr prupontoaa of Iba toftt* 
diaati pi^oo* • brOliaBI acarWl tial. mib a alifbllp patpir caat. If a iBara annga 
baa ba oamad, abiia nonroca aifai maj ba iui< iaalaad af tarur, aad toBM OHara 
aaai a t i b , haeAya taaj bt auhatitiOal tor cocMaaal ia Iba otaapa-acaAtta. 

Ta datrfasiae ibt tiactarial poatr of lac.^ bj aaatpin'ina with prated onapic^ a 
dpr-baib to ptvpartd aa totloaa I—9 (TBiai ad arp^ 10 gralai dr flaaatl or vbila riatb, 
1 (iBtiM ad imcAja, $ graiaa ad rblorata uf tia, I <|Aui of «atrr. Iltal ila aairr to 
tbr twlinji paiat ia a tia oreblaa ttaaai t addiberalo tba arpaLaad tbaa tba pttat ad 
ctotb ar BaaaaL VTatob edd > pratoa edtbr lac-<i;a aad pahrriaa it ia a Wodmond 
OMirtar, «ltb tba S pta lat bp an a aata of rblorida ad lla. aad |ioor Iba abola laai tba 
bet lH|aar aoa tatoia g iba elolb, uhlof aaro to Haat tbr aMtrtar altb a linto ad tba 
bat ttoaar i IkM tba vhatr boillap fm aboat bold aa boar, airriu tba rbab or 
flaaart aboat vitb a piaa nidt tbra aiibdtaa tba cbxb, traab aad it tor eetB< 
p a r iioa. — ffanaamlf, 

la Ibr tonarr cttilMm tna a tabto ad Iba baparti and rapnrta od laa^ra aad toe- 
toba. aUob abnv Ibai la 1(09 oalp 313 lha. aara laipiiilad, akieb fata, toarrir, ia 
107. la 1.011474 lba.i tbe aapart*. toe., for Iba laa tkrta jrcan baiap — 
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LACCIC ACIU rrpitallitei, bat a aiao-raUea ocdoar, a laer tMtiv to aolaUt ia 
aatar, alee^ aad atbar. ti aaa ritrartrd fraai ickk-bM bp llr. daha. 

LACt'INE to tbe partiaa nd ibrlblaa ahicb to toaaiaUa ia boUiap akaboL It to 
bra^ brittir. tratwlaaid, eoattotina od angtoBrntad prliirtot, riett likt a reaia than 
aartbiiw ^ It to latuiabto in ctbrr and wU. It baa oat btca appiicd ta tap aaa. 

Lace B-\RK. Tba r ttim la lt d berk ad tba iUiprtta ftabana. Thai itoka lato 
flbita, viurh rt t ambh baa. 

LACK MAXtJKAtmiRE. The piBeaHaada, ar boao-laea. abict fara wtl t aata 
oiTBtalM to mabitadaa od aaawn ia tbrir owa iuMuaa, baa, in tbr promta ad aw- 
rhaakai iataalioo, btaa aaarlp aonmnieit bp tba babbia-oel laar, waaatortaml at 
8n« bp ha^ntcblara, bat racaanp bp the poaar od aatrr or ateaaL Rubbia-oat 
aUT ba wU C^Bffiua atrtr elhar benaeh od buniaa ladaMrp to tba coatplei laataaitT 
od Iti macbtaarp i oar of rubarb ^poalaa Ihuan b^g aa aiaeb brpund tba awat 
cartont elnoBaawtar to ■uitipheltpadawdiaakal detler.aa that tobetaada coauoaa 
rtiaatiax.jaak.—Cra. 

Tkatbi^tobobliin-iiMtoeafbna.bptbdb-tolaitttiBttogaaddrcaaiBlbw.Mnlw 

brtapamal bolta or awibaa, ad which ite two oweoaiia tidca. ilw anear and aadar. ara 

Pkw or u, 

^ rraaatof and twiatia^ of Ibr tbnada, the Kwntor aia-aidcd 
aa^ M i^doc^ aad that tba leatara leanlla ftooi lha naian ad tfaiwa acpanie aata of 
pfwoatda dowawarda ia aaratatiaa Uata, a ttamid art pto- 
eaadi ttoto Iba ItR la UM aiflil. aad a third draw lha rmht la tha left bath to ito^e 
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cwttfcotWrWt^lM »!>«■. t«»rn:«U»*w y rT. 
by tk# iiiTM'MgfWw U cMpanac W_— -. 

IKfwwteaUr Uuvadf ia «fc» ••mm mkiek ■*» •• ••• 

M tta «mn>. tW t«« M« mf tlHUiaK UwmaiH M iW vA 


h« miniMl mm, m 4 ilH 
wyW imaMr • 

wU m tmmmm *« 4 ,lW 
WNir. aHj bt MfwM 


|®M •<••• 



Tbn* w«ff Uumadi urn rmtnM up m4 4a«u,» ^ 

pim bftuum a lap b ow— borioowimJ tniW* m b—>. of wbirb — l» «u ^ 
mni bi— Mul lb.- «»bor tb« Jm louai, bo c— lb# umfp m4 ••bb#4 ha# uf# ■ »■■■ 
stMu lb— —paMiTrl#. Tb— MnisM »»rp ik—rf* ?»••— tb— mnutlM ft— 
lb# rn-i— ml tb# ibr«u4# iaUM<i f—4 tb— i h #*inl »ly «• tb# rt|^ 

MHi lb# Itft bai>4. W— tb# w«rp ibr—I# m lifbllp d»mam tbM lb#)r b#^ i^ 
Bn.bU. lib# MUr^llc^ tb«« tb# U*# a#aU tmmmm lb# f p w i— *—* bi 
ltt» 1 ta< ahbnufb tbb oowbthia •— unt —fly nia. b mmj •*### la UtaWT— 
tb# « u u rtu# » mt lb# arb Tb# amrp tbrMds tuad ia lb# MidoM a a. ^ a*, aad 
a” a"j lb# oa# half ml tb# w»ft pr ot t«d # la tb# to a c tU a H,V V, aad b b'’i Md tb# 
»#co#d irimiiiin tb# int by rmaataf la lb# difvctjaia «#,«#('#', laa»rd# tb* appioil# 
41# of tb# fcbrte. If •• paf— tb* path of a waft thtrad, a# ftad a g— oa liM U 
r»Bcbo# tb* ■*!•— or Iwl warp tbirud, wbkb it la— ab—: aotaaat. m wtib tb# 
atbcn, bat t«ia#i aad ibaa ntarniu tnaird# tb* otb*# bat4#r, p*ai i#di Irm rrmm* 
dirMdoa. It ii ft—tha doobW Iwlit, lad by lb# frlnni oftbo Weft tbnad^tbailb# 


(otraga i# mod*. 

Tb# ardiaory Batenal of bobbio-Bot i# two enWoll ymrat, of ft— If A 110 to !fa t)0, 
twutrd lala oa* ibimad i bat tumetlaw# (troB^y |w)#t»d tlBgi# ymn ba# b**a bhA 

The b—ty af tb# (bbrie dapand* Bpoo lb# of lb# Bial#^ a# wdl at tb# r#fO* 

larity aad —iinn— of lb# a— b H Tb# o—bo# of wtrp ibr—hi ia a yard ia taaadtb 
i* ft— fm to WW; wbicb i* eqairtkat lo fb— to to 90 ia aa lacb. Tb# 4a# af ib* 
bale* «aBaai b# •aacUy inftmd ft— that #>tvain#taiww. at ll drpeadt partly apaa lb# 
obli^o# tnctiim of tb# tbtraibk, Tb# breadth of tb* pi n# * of bobbta at* rariot ftmaa 
•dai^ of a ouarter of ao laeb 4 vela It or erfa tO ipnartrm that ia. t *aida wida. 

BnbbiB-aet I— i# laanaflKtarad by mgyat of very rawly aad i—pllraltil —ebia**. 


caUadj 


Tb# Uauia «f Ibi# Uictiwaary will Aaut iif aa eaplaaatioa ^ ao —#* 


pdftawaa___ — . 

_I tb# ■caoral priariplaaef lb* a—olbetare. Tb# ibttadt fn# <f— tag bM IwitOag 

roaad tb# warps b#iap prreiOMir g a w td . Ibal U, ft#«d ft— ha#* fhaa* by *iB||*ia( 
with gM, arm woaad ftuHid to— polWy#, ctl)«d b o b b i at, which arc. with that rif*> 
deeply ynwrrd ia their pti i pbtr y . lObd. 1057, rabibil lb* bobbia aloe*, aad with 

tia camafr. 

la tb# teetioo of lb* bobbia #. JIf. lOJd, lb# d##p ||tnwT» i* tbowa ia which ih# 
thread it wuuad. The bobbia ccoaM# of iwo ibia di— rt bra ct, eat o^ ia a aiaap- 
prcaa. la lb# auddl# ml —b of wbicb tbrr# ia a bnllaw epac* c Tb— di— ar* 
ri#«t#d tngwbrr bariaa aa iaiarral b#lw#«D ibvir •d#a aU roaad, ia wki#b ibo tbrtad 
ia roilod. Tho rwaadaolo ia llw ecotrw, with tb* liltlaaaa#b at tops a>r—foepitt^ 

tb— apoa a ftatbatad rm^ ia order lo^ Slied wbb ibnwd by tb* t otal — of l— 
tad la a t pwt al of taol. eallod itw bobbia-tDia# ataebiao. bi4i of lb— bahb— 
(ab— doebl# lb* cii# at ibo tgani) la inarrtod tal» Ibo vacaat apa r t a of tbo 
ri^, 1057. Tbit ia a aaali itaa fta—(alao doable tbo aiat of tb# Sparrh «Ucb. 
« # IS —bnuwa ibe prooetd border of tbo bobbia, aad by lb* j ti— n of C^ yi"P 
Bl /, ptwnata it ft— iUltat oat. Thi# apriap (Bric* bkawa# aa apply aaaoj— 
frietioa to tb# bobbia, ao a# la pw ca ol It ft— piriap off ila thiaad at p by Ha r—ftaa. 
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oaks acartala BBall lore* of tf*rtM«b««D|ilo}'r4 ikalkmA Tb« cnrrilioav 

jiwno * A awk —ek fcoi or orf. of the corrUl*. hoi tfc* drpOi ifcowi Uilko 



UmmA Tho gnwoo lorrrmoh «o tko lotorri^ww tkr troth of thr cn»h. or 
ban«fUHihail.k *hioh >• pkerA »»« hoo ho »o«»ot 'A j-rthw 

of «hoJ hok or cooib ii ilMfWO 01 o. IOM ia iJoii, ood OHO hw rf • rtreotar hoa »•- 

thhw it A la MctHa. If vr too- 
•nar m taoh ooaiho nr Imtif 
plon4 with the Midi of iht tiolh 
oppaiUo ooeh othor, hot o halo 
oyort, to lot tho aorp t hr ia d i ho 
ttimhal, ia oor ronicol tUor, 
hrtBMB tboir oadt or ti|a.«« ikon 
hoTO BO Uoa of iho ihrWiia of a 
hohhin-Bot a«ehiao. Oao of ihcao 
tm enahi, la thr doohlo boU Bia> 
chlao. haa aa nfroiliaial kateral 
laiiTiBi ra t caUtd il<fy i' ro.fyiat ai 
Ih* tatorval of oao toon or hah, 
hy ahacA after h hao mafTod the 
hohhiai, ahh thoir carriogri, iaio 
III torth. b raa ihiA that intrrral to 
thr oar tide, aad thrrrhy art lalo 
a foaoioa to rrtora tho hobhiaa, 
aiik ihrir carriapi, iaio thr arat 
Knea of lal o t n ioai or gairo la 
thr other hidt. By ikk awaM tho 
ahoW MTlaa of rar n agoa rvenrra a u rcra ai ra aldr Maya to tha right ia oar boh. aod 
to tha loft la tha other, to to to porAma a apaciaa of enootrr aiarrh, ia thr rootae ' 
of ahich they at* aodr to omat ami tain roaad ahoat tha aartical warp thtaada, aad 
that In Awn the aaah rt of the oA 

nanhrr of nornerott rntahwd to Aim a row of awabra ia thr dooUr tier 
laaehiar. that it, ia a ftatar whh 1 roaibi nr ban, tad t rowt af hobbiaa. It ria t that 
it. tlw whola of the aairiapt (with their bobblat^paai ftoai oao bar <w caaah to tha 
Mhrr tta llaMt, daring which paongra thr JidWaai dtriaioo^ of hohhm tad warp 
Ihrradt ehonirr their l^tlrr pu^rnit It litir*. 

Thia iatarrhangr nr timrmiiiig of Ihr carriagro with thoir hohhiai, whieh it the noat 
diBcidi thing to riolaia. hot at the ataic lime (ho aaaat e aa rn tio l prioeiple of thr laew> 
anchlor. awy hr Inhwahir well aadrntond by a earrfal ttody ef^ lOSa. hi wUoh tho 
thapla line j rrpretrala the bohi or teetA Iho tiga ^ tho ba^ Dae of rarriogoa, aad thr 
tiga p the liroal baa of catriaget. a ia Ihr ftoel oooili or bolt bar, aad i the back boh 


I t !•« ttrt* 




bar. TV fomer moahia alwtyi Axed or ttatinaary, b> iwcolrr tho carriagaa at they 
Buy he prrtaalrd t> it by the ibnggiag of tho latter. Then ma« be alwayt oat odd 
callage at tho rad { tho {eat briag in pain. 
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Mt ni4L TW Wdk Bm af awitafa to «ni mmrai 
arnntm w ««« to !C«. I. h>rto( %ma toC MM. iWi Mi« m mnta^ 
arfrTGianrtatlMaiMMMbarM. TWf*rto*r»*to« kM•• to SU. Tto»M 
I MwslUlto to tWM, tol ^ •• . 

hark tar ortaoiK M to mitvMM I 7 K«k «. Tta hv i ■«« itoMi «» iW nilM. M 
■<*»« tU aaatlSM }U. to Ita ft uta rTtofn taMMwwawf 1>M ftota M.M 

W.nttaM«fTto|t«alto»ta(k MMttaH^MIbr iWtaMiMMS m totom 

tor a tritato, ato ita aar t ii^ia aaa4 at ttoraa to toa, to Tta har 1 atat ttoiAt a ita 
1«A. awl ttaantorratisaAaato XwT <iWaM tatnaga tatovihmtoraa tot hM 
tar aa tta W*\ Tta Wk aaftta«ia a«v aawa aatr la ita ftota har, aa4 aaa4 ta to 
Mo. to Tta tack bar ar cawk 1 ckHto la ita rlito ■ aaato to ]U 9, «tath aMK 
airtc* Ita ttawrae. Tta atalt c a ttwaa * •«k ttair totkhtoa ba*a a»a ctaagito itato 
amiiiaa. m wttl ta aata by maipotofMa. to akk Jla. I. Tta a*4 aamatoto Ka •. 
to karadrawM iwa Map •» <>» »»««• tow toaanw alw af tta toan* ito* | aaa af 
Ita bark Itor ar iiaa to adnaaM aw atrp ta tta W«l. aato taa tacraaa Ita add 
carrlaaa 1 and aw af ita froM aaaa to taa (raaa aaar at tta hack Oaw Tta tabUw 
aaJa ar riawalhraa to baacttaakatowtdikafltaaMcktortaiatka f w dwtawkar*a 

Tta’ aantoaaa akk torlr bokktoa art dtoraa a aartato way toaw ita wa aawk to 
Ita Mkrr, by tta yrawa i r af lara kia( ban (aw tor aaak) ytaaad thaaa (ta tartl m 
Ita aiwh, miil itay naaa hda tork a yaatelaa (kal tkair pra|aniac haata ar aalrtoto 
( «, tm. IMT, aia aaarad aff by Iwa altar tang tod ban baM, ratoad Ita lucbar ftaa^ 
aw itaarby caniad aaa ^toa ly am Ita jaiarral ta caaaa tta Ian raaita 

Tkcia ar* aia ditanai ay Wai i af bobbto-an atorbtoaa, I. Haalbaatoa'a patraa 
BaMtoaa. a Rmwa'a W acacaa aacfi. to Marky a auaigkl bait to Oacka'aMdwr 
priactotr, atock ikr. to Lram'a awbbia, aiagk tier, to Mariay a liraakr bak All 
Ita atom an awa aarlatlaaa la Ita mattraatlon af aa*a af Ihrk parla li k a 
rranrkahk tort. bl«Uy kia ai a nb i r to (ta awabaakal ja f g a wa l af ita taa Mr. Mnrky 
af Derby, ibal an artcbian eacayl Ihaar npaa hk rkralar ball priwit k kan baan 
fannd embk af aorhlaf aaaaaaatoOy by awcbaakal aaarr. 

Tta eUi'alar buk awa bia a (a«ab auk aarcad tortk) aaa aard by Mr. Morky tor 
naklaa aama brtadita or adgiaga of laar lawaidialrly after ka toral iaraaliaa. and 
il baa baan rwalatly aaad by tta trada tor that petpaat oral auMO. la n a mi aiai a af 
Ita bmatnr hatlnR dnita d to tatan ika wwnpnty af M ta bbaatlf by patnil. At 
ikal thw Ita tartar ban tor drhrtag a t taaa (ta aarrkm bad aaly aw aiato ar btadr. 

. A anrhiaa to OMiootad k aoir caikd. * ita atogla Wart ainolar bak.' I* ita yaar 
Mid. Mr. Mocky added wolbar piatr to rack of ita (other ban. okkk «aa a prai 
bape wtawol w tta a ar kln i' a tor latklag pbahi art, bal aa abaltwitw to ike aiwtag 
of aaiTow hrradthe apoa ikan. Tkk aiiarhlaa k bow dietiap n l ik ed ftoai Ika toraiir 
by (ta liroi ** doabk Wker." 

A nek of kee. k a rrtlaia kagik af woeb eooalrd p c r ara dlealarly. tad coataiw 
•It awabn or balaa, WaU^aadr laar hat tta BMahea a Unit rkagalad ia Ita dtna* 
Ciott oC thf 

sir. Heaiknalcb ai a c kla^ iartslad fai IIM, waa tta Aral taceoatol laii laablag 
aeaeklar. 

Sit. Sliirky patratad bk ia illl, aad k ita mbm yaar Sfewi. SCarl and Ckrkt la- 
reaiad tta paatar ourkiar. aad M a e ata . Iwrcr aad Tartaa. of Maw RadJbrd. brw^kt 
fiirwBid tba km aachiar. la 1117. Mr. Uaalkeaala applied tta roWor y aaoraataat 
la Ita oirrolar bok awekka aad aHMiatod a aMwotoctary ai Tirntw w tkk pka. 
wtafw Ika baa la ai ia to a tu n i* Mill caeriad w rrleaclwly. • 

LACnr ACID, c»n’>0* ^ Naaaait acid. (.icW Utiifm, ft. t ATMadaer. 

Germ.) Diarnrrrrd by fktaak ia toar aiUk. toibae« |B aa(ly. SL Btaaowot raa w ked 
Ita aoor Iniahl which floaU akonre ttorck darkg ita aMaatoMnr. aka tta aridUkd de- 
atetioat of rariow rtgrtablrt. iadadkg tat(>m(, camti, prae, toe, tad feaad aa add 
which ta eauiikrrd lo ta prcaliar, tad roanpqarndT aaiacd tta Baacrhi. Tta add 
fonwtd aadar all itaar rlmpataaera taraa awl to ta ita tuur 1 U k. k IM krtk arid, 
wklrk awdara rearatebea ibow to ta a rooManl pradart af (ta terw ata iioB af aagar. 
atar*li,Badbadbaof lhat rkea. Tta acidity of caawhnai k daa to ita p n aanec of tta 
•aaw nikalaaM. LUMg haa nwrotly ratonikd aad wnotor aa d tta eap ni awo ta aiada 
auay rean ago by Bamlina, oa tta pnoraat of lanie acM k ita JaW of Anb. bot 
ta droks lli eak t r ar c k arior. at aamiM by MM. Cap aad Heary, aad aetata. 

/Vryniwttoa—Laatie aaid raa ta prrparrd caeiiy k tay ipiaMny 1^ ita Arrtorata- 
that ot tagar. Cara amM ta tokrr. bowerar, tkrt tta proVeac data art gn taa Art. 
bacaair Uetk acid aadeTWaa aitb (keilite aaolkrr iWotonBtlikB.1^ which wbanmice 
(cMTcttad Into bnlyTte acaL Tta Adkwkg pre c e a i af IL IVnarb Air tta l a tiwaiinn 
af laetato of liaM aaa ta racaattocaded by ita aalkor af thk BRkk aa yiaidkg al a 
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■mD cnmU* mti •wpnm • **Ty Urgt iimutitr -T rnriaat 

vkk (keibtT urvuda <r Ikraa ftali aT balrric mH trwm laMM* tt loo* ■«i«ua«4 m tlw 
■naa>r. DtwdT* C Iki^ af Imr «W, fcJ k»M •f «an«n acM la laa 

aalkMtada Wrufbaitwf vaur. Crara tar a 4a; ar lwt», aa4 tkea i4d t»a nmsia 
ebaaaa. aad a laUaa af tkiaOK^ Bulk ftTfdmp ^ taaii cf 

wtO wmbml rtrirnffA ekiEit IV tawt watara akosU act fcll ha^ t*’ F. aarnaa 

ahanM'*. Tka arataa laat ky arafaralioB a«at fca waaa a|» kjr aJ^a* a Uttla e*«fy 

fc« dan. Aftar a liaM, Taryia* ftwa ha daya la a Boatk. arraadian »iha War** 

rala»aaad<i*barei«aaMltBe«,tfcaakalafcmi»«8 a«*auar 

aailnM af kalUac waiar aiaal Ikae ka aUad. aad fcaW aa oaaca of iiol^UaM ^ ika 
akoia. aAaa kciiat kaUad Ibr kalf aa boor, ia In ka Allarrd tknMck a Iomb or Aamaal 
kac. Tka tlhiad kaaid la to ka araftnlrd oatU k baytat la y»« aatoaakaf ayrayT, 
Ika dald la Ikia atau kalay jaU aaida to alkro ikr aali to rrratoUiaa. Tka cryatol^ 
aftar batayaiifkUy aaakad auk aaU walar, aia to ka yaciy hall aad laa •r>^, 

Ta dklala lr»V» mM froaa tka taflala af llaMk it ia aa m aaary. la tka ant akM. to 
taoTarl tka latter toil iato tka* af aiac. V«c tkia fotfpoaa a eraia laette acid ia toat 
obtoiaad tlma « to aaary tao paaada ikiaa aaaaaa M lartatr af Uim ilitoalnA to toM 
ha artabt afkaifiaf aalar. aaaaa aaaaM afoO ofjdhtol |»i»iiiaa»;r ditotad -lU laiaa 
ttaTotoaMcf aalaraiatokaaddad. Tka koilUa ddtd ia to ka atiauMd lkroi|^ a kaaa 
baa to iitoara iha aaac n i ta la af yn***’ dltatad liqaid ia to ka koitnl IS 

■lisatea ailh il aaaaaa of earkoaata of ator. Tka bailiaa aiait aat ka caaltoaad 

Joagar.or aaokaatlof ayartoy aotobUityaaald baytodaead. Tka lh|oid.'«kieh ia to ka 
IUttaadhoUmf.aU] daflaahaaaaaitoy tkeUatotoafataa ia natoarbaa cryatala. ahirk 
atv loka oaakad ahk a littlo taU aatcr, aad afkar baay dniaad an to ka dried ky a«- 
Mtan to tka ah' an ftaani nnrafad with flhaftof faiwr. Tka motkar Itoaid vDI 
yi^ a ftaak awuttily af laatato if h ka koiiad wllk tka toll nautoiac aa tka Altar 

‘‘pMUtTia^ of ttoe Ike aeld ia to ka arparalad ky paialim aaipkanned by- 
draaao ikraach tka aototlaa af Ika aatt to aiyki tuaaa ila ortykl of koiliac watar. 
Tka gai ia to ka eayallad ky kaal, and ika (laid on arapetatioa yiakto para ayrupy 

taelia acid ia a ta l aaflaa a ayrapy Itoaid af a tnaaHkI par* aeid toala. In apealAa 
yraalty ia l-tlA It ia kikaaie, t niun aatttly tka gaaaral Incaiato tor tka laatalaa ia 
M rapraaaattocaay aMtal 

Tka BHMl itoporlaal aaitoof hetie acU are Ihaaaof atoeaadltoto. Tkafonaaraall 
la that aaaatally tonnad to raamtotna aaiawl or aayitakia taida aiik a »ia» to tka 
I fi flgti— I of tka aeid. It la (band wtik laa diJIanat qoaathito af valar aeoeadiay to 
Ika aireamataaaaa aadar wkiak 11 ia prrpand, aad it ia vonky of raaMrk ikal ika 

aaunnt of oaiar of cfyiialliaatioa ramarkably aOifiu Ika aatokility af Ika aall to velar 


iMtia aeid ia prodaead froai atoatoa by tka actien af aimna said aeoaadioy to tka 
ftotovtof aV^tiDa:— 

tcnmo* ♦ sso» - oTiiHJ" ♦ o'aiua 

thal -* taatlaaald. 

Aakrdraaa lactie aeid. C"ir*0*. to prodaead ky tka aetioa of beat oa tka ayrnpy 
arid. Lartio aeid to eooaidarrd by chaaUali to W oaoatrvetad au the lypa af fimr 
of water ta vkleh tvo atama of hydrogaa an npbcH by Ika ndwal laetyl, 

Ikna I ~ H» j • 

Tka olbeT two atotto of hydnyaa an roaaaqarally kaaie II kaa kaaa oaid that 
Uatk arid nay, ky frnnaatatioo. ka euarartad bto bolyria arid | ike fuUoviof c^ao- 
tioe fcparetaia tka ttwlaaMapbaaii: 

c-HH)” - cnrtv ♦ dco* ♦ ta 

LaaOr wiS BtairV vU. 

An tka Alyno aeid eeiploynl (krr tka praparatkai tf batyrie etbar, or ptotHtpida 
naaaea, to aow paapond by tka tormeolatioo of toolala of Itaie.—C. O. W. 

I. ACQl’EB. la a raralah. raaiiating chiefly of a aoletioa of ^ akrll-too ta alcokol. 
ijoead with oaflroa. onaolKs or cukar rokmriiHI mallefa. Sea V'Aaataii. 

I.ACTl)MKTEB to ika am* of anatoammam tor raltantiay tka qoalifT of 
milk, caltod aba a GahetamtHr. Tka tooto conTaniant tonn of tpparatoa vorid ba 
a aertoa of (toto takra each aboot I iaek ta djjpnairr. and II tackat Utof. gradoaied 
Iktoaih a apace of 10 toekei. to latitka of aa larh. luTtoy a aloMock at tka kouoo^ 
aadMMkrodnIapriykitaaftoaaa. The aTrragr aulk of tka niw briny pound ta to iba 
katoki of 10 tocbei. aa aooa aa tka craam kaa all taparatad at top, the ikiiAacto of lli 
« aad 
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M; as; W wmwmI W 7 tk« mlr 1 «■! Ami tbt A i W’ai ft mmj W na *6 WW* 
iao » Iiy4rVawT gW. «■•><«» a 4ii i fi M k« 4a i ii y «r w4«n< H A «w >■ rm at 
■UlliV* AikHtMl vidl 99t0f. 

LACrSTftlXe rtiRMAXIOM (a aAgiiW wmX KtImhAW «• * 

LAKBi. U«4wUuigni«f»IUife b 1 t> « 4«4 »ll Aa»»>»fa«Mii»UA«w pi H M w 4 
^ ■—Wit TynWi wt —>M«> ul a ri m buhot vHIi «nhi ar o&lAk 

Ttw g ia ra l rhiM af fo p a f a i iaa b w aaka aa ia O Miaa af iW tahMaaa, aa4 a iM 
Ibrtaa* a nfaMiaa a< caaaaMi alaai 1 aa tmmimm, aWa U hm Waa mnnmrj M 
tiinci ibt aalaariag awarr k; iha agaaaa af m trU. a aataMa af a>aa atan«a4 
aakgaUab. Al IfM. a bigfcl yaacipbMa h>la.aiaii nt af ataaUaaaailbaaalaart 
auMMi Wb tf mmm aftaii b mUrt iW gaaWaaaia b t a ar iaaiJ. ttmm aaiaar* 
t auilan aia WigWatb alAaiwa t tlwa Iba 4aci i tn a M iba 4}a-«af m aaba 
la aa alkabaa ligaaa, aa4 hat Albfa4, a adauaa af alaai b paaa«4 baa M. Wban 
•ba aOlab; if iba aJuaniig atita faa iba la h aalyhala af ala i a i aa b i b M ia a 

laaaaliy y r i ri | ala b d b a>uiia4 abb Iba 4ia t iM af ibaaalaariM ha4y. Ttw a i aaa 
factarr af lakaa 4a|i»a4i aa Iba muababla wafrair gaMaoiA ha aiaabaai af raai> 
Uaiag wilb waf mtmnlimg Iba aagmab aalaatW Mattan l^am ihalr aabdaai. 

4taf ^lai—Tha taMl af ibt ta OiaMiik abkb. aa n imiaa«i4 kbaa. «alb4 
Wha af Hwniait IWb, ar Vweaa, b ataaDr pr*fafa4 bf UkiiM iba hfata 4a- 
caalai biaa Iba aan ai aa aa4 a44t fi^alilr fnri|«tat(4 aiaailaa la H. Tba laialafa 
b asnaaU a Imb, brwklr agttMad. aad alhia^ la tatlbk b'awiiMaa alaai b4bM4«a4 
ia Ibt 4aaai l io a ^ ttabbaal aa<l iban lha alantaa |aatipi t ala4 bp paaab t bal ^ 
raloar b aa< faof ahra Ubaa ara ibaa pfaf af a-l.aaA la lai|irBaa h Iba fpar'a aabMiaa 
af lia a albaa a44aili A fa4 laba bap ka |rraara4 fraai katbaa la a timtlar abaart. 

Mraatl aaa4 rbUiB fa4 lahai Tba aaa4 M bbila4 la a P**|«*' gaaaiap af aaiar 
Ibr lb bamia^ ao4 Ibca alab ia4 aalallaa af lia baAg aabaj. iba 11 ^ ^ b b ha 
•brtaf. aa4 la l a l iaa MT wbah Iiaa t a4 la m laag >* nrrblaai a pratipbab. Tbb 
b arpana>4 bp a tUar. lib paa^ veil aaabaA. ia4 babig iBiti4 abb a bitir g«b 
«M<r. ba4a IM cakaa. a j bt l iawi iba Baiail aao4 b balM «Mb viaagar Ma(aa4 af 
aralar. Aa aaana af pabik paa4ata a bka af a aialat ii t ib, ta4 aawb af briar 
giaaa It a braaaUb kaa. 

M ai b la r b ba ck aaad b tba prapanblaa af lakaa 
Tu fnlloaiag pc w iaa b taaiMaiaa Ii4 1 — 

, Ibfcaa tao |iaai4a of graaa4 aiaiUar ia ftmr aaarla af walar. aa4 alWr a baaarb 
lino (fluaAnbnairaiaaaAaqaaaaa Iba groiuHb baa paaaa Kami ibb aawaTBtiaa. 
bt..laieaapaa tba aaow partinaaf awAilaf. It a41 aea Waa a kaa aoH mlaar. Il 
muH ibaa bt bltaal with Aaa ar ail panada of walar Bag half a ponad if brabif 
alaai. and krtla g apoa a aataa-katb ^ 3 or 4 konn, wbk IW oMuioa af aolir. aa 
it cTapnralri t aikrr akieb iW abola bmI ba ikimra on a Ilirr atulK TV bgM 
aklck pataca tbrangb b Ibro to ba illrro4 Uuoigb paper, aa4 parrtpiiabf bp mi- 
knaatc af poiaak. If poMak W added bi Alta tuoMaber doaca^ ibraa diCntol Uk<a 
trill ka n Waia ad of dinkiitkiag baaatp. TV prrripilataf anwl ba aaabad aatil iba 
wun ttmrt off rolnariao^ ihni aitk gam wairr ouidr lain cakaa. 

Vtibm iaAt4 ara aia ii a oilk dacoetloM of Penian or Frtaek ba r riaa, to vkiab moto 
pmaah or aoda b addcdi ioto tW auainn a aolatlna af alaai b to ba ponrad to Imig 
at aap Mtctpiuia Iklla Qacmiroa atU pirU a patknr lokt, pavridad ibt dceaialaa 
b oanM bp aitkar Wurr-oiitk or gloo. Aaaotto laka b fo naa d bp dbtolriaig ibb 
iii n a r a B aa ia a atak dikaliaa lp«, aW adding 1 aolatioa of ahm to tV aolUMa. 

Lakaaof aikir anluora cu ba prrparod ia a liiailir auwarr i bat Boa lakaa of atkar 
toloara an aol aaaallp atoaiilbrtiirad. » 

l,AMIMAIII.E b aaid of a laatil akitk anp W rataodad bp paotlng kolacaa 
Marl or bardoad (ahiUrd) aaai-ln« ndltn. 

la Iba manoftatwa of rail and bar Irna, baiiaalad irtm b talb d tatrlbar ai a 
wcldiag baac. oaii] iW ratnirad bar or rail b fonaad itar Raiia). Tbb b, raoa 
andrr lha beti poatiMr ciTra ia a raaraa , a defrniaa Bianafbclan. TW oaUa of iW 
ban b aarrr aWolalatp rooiplaaa. aod tba ratoh af A* bag-rooliaiwd actbaiaf tnlaa 
of earriagaa apoa oil nib b iba draalopamw of tkcbaiitiaiad plaici,whiA fto g amitp 
pod offilaprr aArr bprr. to Ibr daairaeiiiia of iba rail, and to Iba graM Wogar of tV 
Iraaailar. Bailaapiiag aboald ba mtlad iato(bna(.oai patfarilp baaiBgiaiuaa aiatoaa 
of owtaL Tbia boitaatiaa of iroa raib boa baaa bid bold of bp Iboaa vbo odaoaaM 
Iba h pp o t brab ibol tba aloto loeba o«a tbeir W al a a i ba to awrbaobal pn aa or r, 
•berraab b rtidaatja tba naab of aa ioltwrbMI ouaaflMRara. 9ta RouJiao Muxo. 

LAMII’M AI.RUM. or iV daad BMIIa, b aald W LaacW to aftnd ia ba laaaaa a 
ftaiabb-prltoa dp^ Tba A. par p aaaaai dpai a rwtliab'grrp «bb tob of lia, aad a 
gmaiab Hal «iib ina ti^aar. ^ 

l-AMP-BL.\CK. Brrrp ptma bnrnra that abm Iba canbaatioa of oil ia a lamp 
b i m pa t lw t b poati <hrtb a aolaaM of daaar bbcb moL. Accordiog to ikc <|aaatMp 
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mhlrati^^MT ean^hioM wkirk tluU tttfAi tht pi^riM m tW 

S nr*inf tw lilt, IW iJiTu - ii« 1^ 

V IMMU-Uaek. Tlut U i« ■ rtmtokMt wtd wm ***"T* < ^ 

udcT ■ bu^ wWi «|W» • rmpi^ 4»m«ffcl or •■ iai«®ei«nt niffif *f •*»■. ^ 

-H- ^ #u u to trt^rm (• iW UM« t»4 w • "f*" P* ,. 

rrtJSi. >»4 «W .«<«« ^.t-Hr^oa i. ^ ^ 

C«n|4Mr Umiof #>«»• » WmoulW Uick, wWck b uirrt* wat€ m • 

Si~SSj5 

bimn. lu a." ***‘' ay “iVlni’.°z7^ » 

U^..fcrJSrk. .(«.• 1 .wt of Utar hUA 
uE-.i-d.u«r-bue«iw«^ 
ookioa ««l. or h •• ofc«i«»4 to oomwetioo w«h oA.«»«» 

•!- «->««*- of ««l or woody »»*•« •i 

• BBv<& ftc* Bo*® BlatKo 1vo#i Bla< &• 

I.AMW^^Vadrf ^ ^ 

h m r s wiUi rowcW rrOry* *• »W ouMtkT of li^prtHya ky lW 

i^lf. .r.^ Tviod 4(bno. mi ..jualjy ror iAmt lor pr.«n^ iBtohroa. 


1^ >« f cWaetrr of tbo oMxf jrMor t—yj* ^ 
mi DOMBiiHiao of ik* powir, io Ih* tooorrolr of oH, to 
moooMO u«««a fcy ilTwrifkt 

itolo tWeotWBj-mirfoocoodly.lko btrodur^ of o r^ 
.^ ^l.r miilotar, wfcich tquiUhrolB* rooilylW br Iho >»“•• 
IZ^ef iW oil »»d tk. fotw ippW lBtmti* it 

tjtg. lOWxUoilKrol . "Tr.vZX’ 

jt 10*1. -ko:k U funudSk wkfc o «1« op«ro>y 
Tkii Hinoi )o oittebrd to a looih lock, •«*" *7 ■,1'*^, 
wbroL b* lot loowiof wkick ta WwooihI op. Tko lam kinii^l 
ftiRx .ak* oprin# if *“ 

fgit« if tzrrtca opoo ihf aifO. Oootiac cm tk# 

»p ihrwipk tk« lota. t»a U OTorfiHf^ elm anpi»|»^^ 

^Mhlt loloiolioo Ik* eottoo. oad .apply ion a co« taaiiHtr » » ^ 

oa^TOif oU fcU. harlrtato lk» morroir. ond ik ^ 

tkc dhe. Wtan tke opni»« ha. nia dowo. h to apalo woM 

Bp: aad Ikr* lh« oaWo opuiog ^oan ward 

Sia tark b*B«atk ita dtae. lo ta i*al» “P • 

Mta. A. Ita piTOiorf m^yfd to as j*ol. 

for titt ••••d^Titoro** ^ wnch np iertyo 

Tkto ■oArotor. or totralalor, to a Uprrinf rod of toon-waw, 
vkkh to ptocod to Ita aiopdiy l^ i abU * 

• tamoOTO. u to focerd moor mio «. aod ok^ka tta taw of ^ 
wtarroa m « dimb m tai M fcUa. ond kriof uperi^ 
morofliluirtoc. tararaHarrnicm. adJiolitBto afo bn-A^c^ 
hilo Itai* tompi. fo nmoofartmrrd by ikf Mr*^yow^ 
WirotoL Uoe, ottkwhtoh wo a^d ool al prro roldr y Tta 
fjliadoT. edtaatotof ita oU art eittfrtd odk.«»«o”J ^ 

oJ H-ortlimoofportttoin. Two drowian of a^ 

(JIf. lu&l and/pi 10*4). Tkrtftooip. Jkjtt cind«otl^^ 
olMat Ihnna Itaa taro ta« »i«o »k«l^ 

.hap.d, from iho antaiof, in rory pwra tatlo. to tta toai tnWo- 
dadmo of ita ttowM abort aaomd. 



iiy^ll imn* WP* ■o.wo.|r-wp -oo -wr^ ^ 

Kiioo of Ita tMMMO abort aaomd. _^a.._...j MtbmWiwklek 

It v-mld tairltoaaloraoauwUi ita raroNB^ 

Ita oil tamp baa taro •oVIcet.lcrrrxiw. lota 

tat toMlr^^ by Arga^ Tta dtoeortry of ita mod. of applyta*o art pnoopm 








OM 

kf Aia MitUmIm 
Ci^bM ikMiMMA 



Li\UP& 


« aalr aa •• In ivtiMm is I 

aritk nw aU ihaa* dto i 



M Ik* ar* tnia t a* araak a* •■4*a4. 
Ikal Anaal, ataa taC aaa kaaa a^ 
la ka haiiaaai^ aaa aaa* 


an^ka, aa4 I n a L aa i ii^ aka 
faiM kia W| |l| a kf mmf kayaaaaaaaia 


•t Aair akar> 


Iada4( 


aftka laa^ pak- 


ni iknaskaal K a nm tkal k mar 
^hmij nak«l tmmg tka fiaaam 
daaonaiaa at ika aaa. Aaaaakab* 
tat* b* ik* aaakla, k kaa Ik* akaaa- 
at fiaal a*aa B ai y . aaj aaaav 
■HiaMh auk auak gmamt mUbaatyt 

k k aa kapaaaa taMraal^a^S 
Vaakaafika ik aw h l, W*aiar>«lril 
aaaaafaayriny/cqakaaaalfctaaalka- 
liijr. ** taairata Ik* aaaaaM laaia Mai 
Ik* aaa41% a* tra Makr la Ika aaaa 
ak, akkaal aaf k a aa* natko* at 
•afptyiat k aali aanaai akka 
•ka Ar||aa4 laan aa; Va aaanar** 
la a tn la a fkraMa, la aA a 
rar>4 mtfftj aTaaffta ia (braiaka* 
kjf Ik* valaelt; a/Ik* aairaakiaa car> 
»—»■ Ikia kaaata*. ia aai ika aaljr 


a eoBaUatiMa ana. Ik. amygm, 

^ k ih. ta ^ man, tarxattU a.^^ 

** *^7 k»rt wkieh aaian iaiii oaaibaatiosi -|r itlii i —*»** * 

nO a alnial*il ai tk« Anpaak laata, |n dinctlM a i:aij-_ i 

iVi^ fltn^r aaa. akaek aamaada Uw nh* tknuk ahick tW air 

a./#. lOM, k a hma laka aboal aj laaka. la kagth. H aak aik,, .iafcMi Uka 

I0«« laka k ^iaeak aaailM*, a. 

akiek iaaalktnk tm 





m 


•Ma Ijr Ika kai^ al ci 
Ik* apra, k *taaaB lk«*i 


Ik* *a aar- 
Ik* akfc. 


•ki*b, kflag ftcaly ak- 
r aiillak ka« lb* na»r*ak 
k; Ikaarif pifMiaa.riaal 
hitfcatakalar apa*a,ckkai 


Id a krifkl en m aae ak ia 
akk talaaaHa Ika nan 
aak. «r ai laaai aa aa : 
aaatalaia tka' akk ki a 
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I!!JSCi,eNBWi>«Ai«»»*-»k.e«Tity rrftWcoUwL T# ».»«* ifc* taw ^ 
2riw^W.Vto taU A Jd » « J«t 4-*riU4^ n«* ». -ui « 

iy-,jn af rmttxm. !■ •rii laiirfl. tW Ckta faiiW to » faU fc flW tjtnX jp w^ 

MVTM tk» tiM r 4»w* «!*•■ tW •en'«#d tot f t»W* •aifl wkk •“T.^*** 

•Wn Um Mtpnw of tk# ttiUn^ w tW brtww* ^ ****** .vT li 

InTta tali I b ptard «• iW mick to Ita «{<»•*»• 

mrnm ih# iw o# ■ I »k» to«r» l■“f ww iW wW *. ■» ^ “il* 

tor (ta (toa «fctoiii*y. —d* (toyr^toM tort Bi|^l5!ir!i: J^! 
(ruial tob« j ua« it riiatlioto. —wiuiMutiiiib M la to»«» rta, »J*k IW tra* 

JlXSlw . .’to^^TlIto^ >• •fcr -ktofc, W, rirnjtaaj 

tar^uk ifca r««tar fr ad— u4 UiU^ wtoA toatoc»<ik 

MriKttoa TktoTtaMwirttoai rwwtaito Uarta ctaka ■■7 

vttoh Bar aa bw iW toar lata dartoa tor rotaataea rf «!»• »ak. «■ to ita 

Wm Iw*. wttok toi ton* tfca arpa P»r» aTia pUtor. fa tka takU toap- 

to 5£toa »tW ataloa wria, JTI^ P-tald. faapa. tfca pa^awta rf-ktok 
fa saaM ka trdaw tt aaftfaBtoftalv aad tka awrit A akitk, a cwaparid yik tk aa 
*-*r**. Ik. aaa pan. to tkair ek aapaaa. ito aara mb. 

ZLt to W dtotoo-tad a »aad ar 

CnHwt towpa. l aip ra d wl ac ckandaitor Uapa. a^ lOM 

£ Ftoaak toapa —aU tkaa kaatoc U«»m oa Ika prto- 
riato ■<>•«• Tfca tonaar aon acra. praaa^ 

Ika tatredaetaa *14. araj tmmmm to U»p^ Tfca 
I* Off- •"•♦X *Xitfc la laa taiawa enda ptoto bimI 

lOM 



MMtaiaa takaaad. a fa tha aoi. arraa off. *»>« ««* 
oil k anatad to M aa opaafaf fa ifca towaa pari, «hirb 
k attrraaada afcaad by aaaaa at a »Iida ata^ to 
ika aiaai, a, aad tka gMiba, tfciu rrplrakfcad, k faaanaa 
••4 aaaaaad fain tfca pan, c. Wkaa tfca lanp to awA 
tfca ticBi a k raktd a Itttle, atal tka oil k auirartd to Hoar 
tkroaafc tka totarardiala tab* lolo tfca cktttoi n, only 
rala at whleh h to araaatocd by tha bareiiif of tfca alak. 

Tfca aaealtor tono of tfca fUn ehtotney a to adoiiTafcly 
taiaalaird to a«kl to Ifca bmit cootplala eoaibaftirai of 
Ifcc niatlar draoa oi* la tfca vlak vkaa imaoro oU k uaad, 
a daaldatBtma acifUMity to |Wt accotad by ptootoff «rar 
Ifca aantnd tafca. aad la tha oadit of Ifca flaiar. a 
cota niiw pfcita, by aiaiw of whkh ttoi aKrttdiait 
Mitainn of air oaa taraad oat of 4ta parprodintor roam, 
and ihrowa toiBrdaiaty Into that part of tka tUna ofcara 
Ifca amdta to tocaMd. aad vfaiek by tfck tonrataai ooo- 
triaaora to efirciBOlly cuiuoaii^ t thk applimiaii, ko** 
arar. k not naecaaaiy, anr tha torn of nurfc awaaret, 
okaa pmrSiHl tporm off k aaad. Thaao lampa kafalt 
amally aiada to aiora oa a pirol at r, altarhad a<. Ifca obII 
or alh« wipport. ar* arry t ua rraka l to ataoy aitiialicmt, as bafat aaiily adraarvd 
otor a drak or ooaoirr, and aflrroarda taroad aaidr. vbaa aoC to nap. 
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LAMPIC ACm 


Tb« tnaaiknl fana^ Iutm wmtttam m»4 mi W ^MerikaL 
Tk* M* W^iit tiia|a Maari. mi aa haia iW —aklka m 4 laMyklw tMna at 
Ikia •ritr. TV McaaifMyaK aaaJtr* (/IfL lUM) Maai tV ma^mnn J ika 
rifklai luBp akm IV wr tair i^Ml ft an wa lt M 4 i y«iawl at aBan) it 6r 
kviav tkc kanar. •» akkk H tmmtm kji caatUan a tia a ri M, tkiaagk Ika taka at IV 
l a ltna aiafc. La»pa a> kafa aayklfcaUlMaaaa^ V.) aia aaaaraarf aa tV a— 


Um at<m Wal att iMfik ii ikat kavaa m CMtaT* Vafk 

U tka luafi iV aU b iaM4 lkiaa|k taka* W » la»k aw k . aa m i lallaiilly to 
aaartaa « tka kaOaai af Ika kaniaf aick | ikaa V at f la f itikaaaatfcly aakaJ, wkHa 
IV aaana af tV aH dfa|a kaak lata iV caaara lalaa. I kaaa fMHaa>4 Ikr aaatal 
pan aa asaalWat Vaa at Ika <aa rTi|lka i. akiak paaVaa mm ■tlaft WiaHyi kal 
H aaa kanOj ka tnalai >a IV kaath at aamaait aa4 akaa M (aai H afl liwiital. 
k mm ka aaa* la Ha aa aa tT aa l ar la Pana la ka ra fa k aA. TV llakl at tkm 
akaa fkraiaVk allk aa i f i a iiy l tali ataaa rkMaay. la aary kriltaal. Ikai^lk mat 
paafcctly aalkaai i aiaaa u g a riai aia a VtaK kai ataaaa yatiafllkty aa a ataa ak* 
tarm, wiik tV aVcaatiac aalk« af tV yaa aa aiak > kaaaaUM tlaaiir aVr «a«n 
aarcraaiaa a< all, aa* hai^Uatiaa* kafcaa V talaia. TViBaM,aaraaaaa,at»aya 
Uakaat avaa ar laaik aaiaf ta lA yavarfal Anaafkl, aa4 laataagalaf raaaaVaaaaay 
•kaaUaa IV akkaaay. TV ■ t ck aal ral Vay fac kaaaaar, laaiaakakli taa am- 
Uaaiat la kora, aal aaiy arkk aaakaM kal wlik lacTraaMa aalaainar V T ar • 
knaia I iV alvacity aCtV a i aa k a wi aa t ar taaaia n aaiiamij aak iV linaiiiil taam 
pnrntan aa4 laaa^ iT iV ad. akkk V V aaaaalaaa cimdabM iktaagk Aa i^iVk 
aaek. (ala aaaalaaOy arainr aana. la iV aamparwdaa tatarmaam maia nmm 
iAaarn bfku ky tV Partaha aklieaafkm, IV aiaafcaalaal taaia k aaaaammamir takm 
m iV waaVr l I iat am ikiak k aaiiiVI le ikw |— rti iiiin i IV k aaay V 
aia4a la aadi aary 4i«rnat aualitiaa at Ujikl. acaanlM« la IMrrrarai V iV aatara 
aV aayyiy aT iV aO, aa wall aa aarkttoaa la iV Ibna aak yaatVaa at iV ifclawry. 
Baaikaa. aaak laatfa aia wa rafa la Aia aaoairy to V aataatok aa itaakaika at Ula. 
■iaallaa. 


Mk IkM ‘_ 

at a akaaihal «ae< I 


TV Mlaar1a« caMriaatMi ky Dr. Vta. ara waU wi«tk araaaralia|. 

TV gnat akMcka la iV a ta ak a alMi n ait la«ya Uaa ia iV alackkiy. .. 

•lauiik aatiyiy flf ail. to iV wicka t aa akalaala kaarly i aaaaarak la with Vaya at iV 
r niBwaa rwMtaatlaa dortag iV kkkar aaauka TV ratoiiaa alatodHy ar ralaclaa 
llaaary Vdifcraai M tV «aia Waiyarwarr.aadaf IV laaN UaaUaldiAraal 

toan><Talana.kaaaca, I ktikrra.kaaB VkartoaiadaiVaaMactad 

I waa, tkcTtfiin, ladaaad to bmV tV lotWwlag rayatHaaBla w 
laid a kmiapkarical cay at fiatiiamaa, raiMaf aa tV rlaa am a rkaMa 

toHadacad >000 watrr-giala awaa a rta at the rwiaJakaar aiamlly wia to V_ 

jtod raa k cir Araagh a glaaa atpkoa. 1 od aa iwh la IV born V»4Bt dw aalar Irw U 
iMkaa aad iV iaarr kg 9 fatcbto loog. TV tiM oT aflax kmaw iV nuaiari W 
IV ria^r i and oT iwo Iktaiia. if iV aimUk grarity aad ca aa raar a t awara 
ayM IV afplma am the aaaw. ikat tVa waaU lailkate csacfly IV rrlattt* aV 
atoky of IV twa llatoda. Tkaa, oU of isrMMiaa aad tarna oil Vre aack rary aaarly 
^ aom d^y I tV fbftocr briag. aa aald ia iV ibofia.- M;g. aad iV laltorfrtiM 
»*.• to o«ka wbaa pan and gvaniaa l*ow I fcoad ikat tooo gnin aiiMana at 
oU of lar ptwuaa raa off Arnogk iV anall alpkoa ia M aaeoaik, wklla Ikat qaaotily 
oTifirasa^ I700aacaa<k, bciag iatV ratia of I to Ml < ao tkal tV Baowey at 
oUcftart^aaiaM^liawa gtaaicr thaa thalaf tpcnaolL Pyraailic aatril. raoi. 
^ly callM Mphthn oad akahnl. cack yf apoclde grartto wrra IV^ to rna 
off rropfrUnty la M ood IW aaoaada i iknwttig Aal tV IWwtor waa 90 par oral, 
aam Siwat Ihaa IV Uuar. 9fmrm alt. wbra luvlad la 9U* PaV, raaa off ia MU 

■» VayrnitmnafV. Ibwikara 
whak od. Vrtng a gnator daaoity Ihaa iV aprna oO. woold «aw off (kolcr wrra k 
aM atorv riacid. 


MOOgftonaiooaafroofwalaTalMBfBadrAtti^lVtoldkiiltoolalSaacoBda, 

hot whoa kaatod to 190® lhay roa off ia 91. ^ ' , 

Coacoa^d aolpkoric acid, ikooah poaaaoaiagiV gmi draoily of l-fflo, yH Vaa 
off vary tlnwly at 91*. oa acniaM at ki riaridHy I'wkoaaa ka aaao iff od at rktidC 
9000 mia oimarri of k took MO ire o ada to dtaakargo. 

„ Aldohjdk acid i Acatykoa acid. ( ffeidt Aj ay igao . Fr.) 

If a IhA cAct kt ptaead oi IV biHtoai oda ghan aH totooaptatoy idaLaoB aitoiM 
!f * n T lootal ko Igaitod and anopaaikd abeol aa lack ftoto tV BalA 


•nm.wwm mama mmaf^muma omWI OB lOCa ITOto IBO BOia, 

it Win glow aad ca^oa to V aafer a Inag tioto. Oa IV ixkar land, if a apiralaf 
pialiaaoi wira kr plaiwd a**r iV wka of a tyitk koip, oad iV laiwr V frm toakad 
^ iVaklowa ^^ wV will ceatiain at a nd Vat oatiloU tVapirkkr/VotoZ 
SoaiiriiiB oatgakixidoa, wVa placad wana oa win gaoa# etor oapaaka caiilalaaig 
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-ai riav h llw IM* nmtKT ITOrr sO lkr«r eirrw*tt»«% • 1«^<^ 

-T Mrli a MMMfT i4a* tW HsiatJW |*adi>ot vay W eoaitaarf. il 

be faaod M li* MraaciT aoL It it y oa i rft O ly n J a m f la toNai lta ry, aa< if b«al^ 

lioaM la IbMd ta niataui awtia acMl awt taiia rf aUefcrJr. K, kow^the M 
baaU W aaly »«Ty fratiy aanaf4 with aiMa af aUw. a y«tiai^^a« . 

hwyta wairt aadkcal»4. they «<>a.i<l.t^ that the mtera rfthe 

»e the laiayie aeaU eoaref^ g tatei^ ^ ^ 
baryta. ahiJe the BMtaUla «U»e» ■ pr«cl|ig*«td. The feUavtaf eiiMtiia n|eaiaa 

o.»»- .njj-. 

♦• Af ♦ HO- 


tradea^ eriha a« 
yniat at 


aaiM. Acetate af baryta. 

The tiantrthia a# tba laairla bio aeetia arid M therrhea alinh«^ 

I arihaaaidearMfrw. Thaae aha rrjard the da*e«pna«uaa fro« theabro 

eira.aaaaider laai|W acid *a ba aaetyloat *1!?/m 

_f«hgi<a to aeetylia acid (aeetia and) that aalpharoaa aaU daea la lalpharic 

**^The abnea raytaaation, ahhoofh aimide. dnM aat 7^7 7*“**?^ 
aaeogat irf the nac^ ahieh bear apoa iheioy^ AMabyde, •**" 
aaide of aUeer daea, « b troa, b i ei aa r co a eerted lato the aaiae, nr apiatt^y the 

_ 2itaiaaaaaalaait>bacU.botlhe|>tohab«lhaa«»bbenaro<^»iaidt^pf<»- 

tLt the brnratea*^ ia Ihct aldehyde, ia which aa aquiealeBt of hydr^ b ra- 
tdacod by a awtaL ‘rhat the aldehydeaata ca|addeof aato^uh 
SmoTI ndiaM haabaea.aa laore ihaa oneoeeaabg.tiiweed by etrertoot 
b ermt dUUalty b aerparwa the aodiaai aUelndp «d the aiab aerte*. bat the Ml 

ttf titk artiriv 1 m ioiami ih«i If •••4lc»W«hjd»m>w ^ «#>!» W trr»i»4 with »odt 

a dedaile ecaipoBBil b ibraiad. haeb( tba foraab J • 

If thetelbre. aa adaih aldebtde to be fbnoed oo the ‘HI‘V* 

1,0 M-i!!^TdU« ta whbh oa. b n^bcad b, the oaidtaad radbal acetyl, aa 

ahaU hate for akbhydat — | I and fcr the laai|iaua. aeatylimda. or aldehy- 

JL Gerbardi, who tbwa the laaipatri lathe ahoea Htbi. regirdi 

ahlahyda aa the traa aoeMtooe atid. , ~ 9’^ 

LAMCC woun. f Miwa laa e ai d i ite or Oauiuria 
fhaa Joiudca and faha b loaf Bolea ftnm 3 to C laehea dlwactw.^ Ijom w<»d b 
Baler ia cetoar thao boat H b aabet^ tor rtatob waa^ aa pp^ihaib. archery hma, 
S^aet. Ac. Theaa are bent bio the r«<)iiirvd torm ^^lUap to Meaaiiag. 8ar- 
4jei^a fwh. ardtaare rnba aad hOlbH eae^ 1^ w^ 

lander. !■ Biiioj. the ww Mt*o4i «t tb# wooth a# th* mft to m*i»# 

tht * hSbhIf «f ow** M It nAclM tbe , ..a. ^ 

LAPiDARTb Art <✓. Th» tn of the taphtsfy. or that rf ciittiage wm 

cBCfaviaff gnm, wai Adowb to ihc aoeWnta, many of whewa hM* Wft adiwmUa 
Iheb ahia Tba Cieaka ware towa of^ n y 

■nmni aB4 thrmiti namiwaakmi amoiig ihr higher eUat** of tho i,jrmmm 
to haei worn rb«i 00^,310^ ton mimm (*^ »«* ^ ^ “I!7. toi ”7 !**! 

crealto pan af thTaattoaa Keaiv)»t hiea rtaabad B»dmi ma^ 

Sl^o^Lmy^wdeb tor tooaio* the laate of ^ ^Wllh^b^to^e^ 

jy,,ria, bb with twmet of what » ti^y beaa^ tlHtb t^ ca wbg 

the dbamod. haweeer. the aiii r b JI a were aaaeitnabiMd. aad hanc* lb<^ m m it b ita 

aalanlalBto. Eeen b the toWdle apea. tbb an waa a^ 1 tor the fcor br*e 

dbaMiBda which rnrieh lha daap of the tnnwrial anntU of Oiarlanagne. aa a ow pr^ 
- octha^ erf^ Bat the art of worhto di a iaMda 


rod ta Parb, are aaent. ociaiMarai mw.— --^ .- rr . -. j. 

wM probably known to Utndonaaawiai^ ta eery lemotepetioda. Aft^.aaia dc 

Bernbea^ diMweery, ta UTS. af pnliahio« tnodmaooda by Ihw Bataaltatrttna. all 
the datot dtatnoaib were atM to llnllaad to ba cat ^ ataiUied by ^ Dctoh anwli. 
nbo land retataed a ao p a r br ity , now no bnarr admitted by tba tapidaika of Laodon 
and Pu4. Saw Diaaoirm 




ess 


L AH DART. 


■ I I, liy 1, 

ftmal t| 


TIm ■yititi— (•* f UU< iaaWUfp^ kf t«« 
kj I mit at Am «HA • §m wirr. e t M il akk 4k 
A MHfc if • karf «■«. Dtmmm 4 krtkt mlf mmtmm mm akali h M a4 
^Akai vitk 41aMa4 f*a4ar. (aakak ailk <lna all afaa a *41 flm tt rmy m0 
tmL 

Oriaatal takiw. ■ai kli ii^ ami kiaaaii^ aa cal auk 4 
afita aal. aa a caffaa a k w l Tkc Ada A 
aaaakar aaffcr aail. aiak iri^ali, Kaafcaak akk aadc. 

r dwal*skyiaiaiAaaw lk; aa.taiaaaa,ata«aa>—<«<karaArdaaa^Aaaida 
bal akad. aak eddy aM aatar« aad A yuBikik aa a A akaal aMk alyaki aal 
aaicr, ar, nil kAc, aa a rm akaal, akk yatt* af la aak ana . 

Tkc man laakar y ni i A a u aia, aak acta Ika yaaaa^ an A aa a i'll akaal at 
kaak aaok.aiik aaaan aak aaaviaak aaa >a|jAk aak irtaali wk aadc aaaaaAc 
akdl ^kark aaak. 

kuea A layika r c aaiylnp alaaya A aaaM Ala, a A aair kc A aAc akiak ka 
nn ar y ala k ca, aak aAa A akaal kata akA caiy, aa aka A aaAAm ka aA 
akk Aai, a* AS laariA. krai ak aU. kk af fda k A aak Aa A i 


MBaak caniaiL akiak aia ayyl m iA W craty ayaaaaa ak Maaa 
Tka h fikary ^ aul, aa akaal. la ikaaa ia yanaad J aa la 
IMT a nacf fcaaa dale al 




akka w iiatkakaaak aaaaaaaaa. 
a ya wlfc lA y ik at kaaa • dt kac laas, ka 
Aa • d 7 klfk i aak akaal t A kaaaA 
TkA k l aiaaiaai ara tar/a taaidk daaa. 
laaa laa Allag akaak rtarngdii at Ak 
alA. d na riaaii A ka A IfM 

W ^kaa A tea aala kaaa a d *a yaraaira 
la A baaaklk, • cfA kaad c, *t a. r. d 


Tka laa aakaA Wa a aak a. a a yaai at 
A Aba anak, aak aaraa d Mak M. TW 
laa atud'kan a aad r, tarry aack la A 
a ri kki a af Ikair laay^ a rkca at aaak d 


(-* *» SSltSTiTS tL’T-TS 

lOM UuaAcMAaa AMc.iaarAdcnlUlakaa AdikakdlhBlatck 
lattwcfnIatA AtaABl^>lalalbalk la A 1-1- Tf^wl 

•" “«* « ‘‘■d caiaArr a aqatre katr ia a oat, aaactiy n p y w aka M A MA la 
akiek A adjaank by AiciA a ayaA yiaaa akaak. a a. 
A lok*. akA axtraakA a y arAa dl akk a rnakal 
kolc. akwk lacaitd A 1 A aaka at A arA ■ al A 
akaal 1 . aak IbrA iia aA Tkia ci|aA A la akjaaiak 



al a mcaalaai kalgkl In a kaakla aaokaa aakaa. kit. 
Tka CTA A la A akddla a, tayyaria A dkia re. a 
aonayylaak akaak. ll la ylaaeak aak Ia larar Adk 
akACcatrd Aaoikaaiik Aoaaltdaf Aoaaical kald 
^wak oM aaA A ak A ayaA Aa TW koA 
^afcaat • A A kla dal a r aaek, a laAkik d ba A 
aW paaa Wy Ikraafk, kaaria« td laryaclirc akaaL 
(*?<»• «<*kA kabaal l.ia/(yt lOTl taA.) 

Eark akA It tA |i oak of aa kaa aikar a, kk loaa, 
aka griakla« aAl i. aAk kiflan ia rahanad WakA 
d droaaulaaaai, aa airtakr twnl, aak of A yaUay r. (A 

■uaked akk Amt araacaalA^ lOTaX fklci Aa 

X MllayMAarW. TfcaaaAeartAaaallalk.oB. 

k ara 4 UOB yaga al*yiaa lA aadr fatta A akaal d 
Arm it, 

Tka akaal ylala. at aAk A (roaak yA ia tkoaa at 
K. it knOaaad A uaarka lit eaalra d kalf ka Ukkardi 
vImi M k is pdMiiott d» iW M Mima4 la 

arar h, A aaearak » lit ylA ky 
* aAl-yika ia laind aBl ak ia datA, At A 

wmaa pwa of A akala yam my ka aaaa. , w- 

A katrk y (A ^ lokT A /iy IP7»}t afcoM 7| iacA ki«k. it t A d A 
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^ af I)m 


Um I-—^ fai tfc» amnm ■»! tttm W4*» ik»wt» »» • 

I kmw by «b« atwrflb^ •••• - -‘— loM 

BHtow (bk •»«*» »• rijfri-fjuis ' ‘ * 

• Um .batl I. («* A. «••?> •**!" b»l !■«««* 

bariiiiawHy. TV* wh*** ta — 

11^ 

ib« I, fb. ytai. 

raiMlTv •• th» ai h it ty 
ilM 4i > ii' W af 
Kaah vbad L, ia 

“■ft'laiw |i»aaa aT ‘baiwbor A b 

Hckat ka4 >a dw flaor. Tba *r^-‘_ 

__ __ _ abola it •»*< by a duabia Wtifr, 

CCHr.«*faia«olbaiB«tbat,>b. lOTI. , 

Ftt. ion vabiWaa a ymaad aW* of all 
ibia I"—*-‘-a- af aana «b rayUm tba tfrvaan 
ofibaMobiaa. K^tblag tba i aiaa^ ab^ 

Ik. atMT MBwW baa baaa aayy f aaa w l B Ibia 

l^«3Lalaa. ««« 

|J!?iiMbww#g»adtoabo«lliBt^aadl aataon i 
diHA aoc <mMi Ik# 

to toab Baebtoa.lba ofa^bat a.aaw »*|i^ 
ki>%. I07>« wbieU mrrw laniMg fm •bwl I. 


I Bu a l a a mr mcb . !«■» . laro 

NITb tiawlar la a ttoiar a b^ ylaaa* ij I 

ii a in aiaf »aoa4 Ma anoaatoifaaaa ■ ■ 

•r baO. abiab fMoao lommi M af ^ 
a»a* b4aa tba a b a al aba tr lUaaa. T 

I r aa u la a a a^ a Talodtr I ■ 

4 lo Iba »batl I. aa« to H W* 

iMat I. and Iba yalUy a. a, » 

I arbar. wiib a ciaak (aat x->. 

b eoaiaal. aaf taraa ia a (l ) 

whaal k raaaa aa Iba aeUal 
araoriac Iba rnoaartba 


ion 




. 0 *^ 


Thb bar b fctBMif of 8 ln» plaM a, a| y. o i and y. r .JtfL^ama 

i^T SI*! a. A. point Jk I - J.. * ^Vf^u/lSS ^Ib^ ^ 

Inaadlbaniltbhboaaaaalbaimt and lbalbinl.iaa4Jna« »ll>eW*7»T»V*^^ 
jaial. at ‘•'5,!^*^ ^ ’***' '****^ J!!!!k. ka 

SriS:ba B rty 

rbalaboimi 


It tba poini a. abara tbay are batb imod m» a circ^ fcna^iarin*^.^ 

i.all Ibaa. ptSa are obubcW. Ary Be toad to 

ckba or apiare riw tit, "btab rt 

•n« toad k oU bi^ 10?^ b a aajio fr •mCoSJSS 

.no ^^*p^aaaBadl^palalaly.aad la|>eriiwrtlTa,taJ*r. lOT*. Tba laiaoaier anwa» 


107S 


lo;» 



Tr 

■■ w'-A 


11 ,1' 

. r 

II":'’. .’4 

h ^ T 

j) 




dto CTinb Iba arbor «, and un^Sia oa Am »H»r, and iba whaal wbicb il bonia. 
* 7S*Tor» abowa pi a e a bb! and la iwTepae^ a 

TbrS w, aa. lb, taW r r. lb. rtod ptm. t. wb me aria b by 1;^^; 

hr Iba tww aaBaie plofi aa. fistd Into lha Iwa '« ^ ohieb 

l.a aidoaora* wUri^plala, wa pareaiaw aa haporta** inatrwiaaal ealbd a *a(, waven 
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mm w baU'A« (MW At MUWf m 4 r*i^^ ^rurnm te ri- 

wiw4 hWly MfWWM ■w il ti wil i—i.wW to rti W w/y lOT* TW bfiOw} kuU* 
IU( uwtMMM hi Ml hmt. htnmm mm A. w-i . .. k»A A A* toM^ Ww 
k* fhwM A aMma* l>7 U« (rkcit; of Ao n-wJriiw •Wo^fltMo llo hwA it tmm 
ABW«itli«(i(te(*.Aonk(i(UkoWttM'koUofAofHM<MI^ , ^ ^ 

Fif, I07«, Acor* ■■ If fOT M wnt iMio by ww M At WMt ciMt Ay won ■ >4 
Onm. obrttby bo oAi wot Hiiboo Ao fiwol «iA tstnwo rtcoioriiy. oomwimc 
107(1 bhMoatnw4ioL tocb of At l»o)o»( booro o loqt rto A wAI 

j . (•tM, tew oWh It ItW o broot »«a.»h*tb lotTiitM MoyfKt 

, •, yon 0 tobt«. to obww oalTtouiy te iio4 o diol-yl M //.wnwofl 

1 otttnU ooottvirtt tenlto. AthM tew 
,17-7^ -ij itndM4-«bot4 ratiteg mo tet ylo t w ooomUm W At mwAtt of 
-'I fanrti w te olo wf hi ootb twtw tooM. Tbt lobo rtmttt* o>ib 



titec tmg im yte t ti o t oMlj y te a 
bcott w bo ylottf hi oot* MttWf roofo. Tbo lobo 
■oArtet fttftteo Ao boMioof AootwmtroAabwhtetiA t< Ao 
pt o oor 0 —t by o itemib-wrro, oot tbtwa w A* Matt, b iiogeim- 
(oofi4 ^ Ao ttniesl Uwb 4 , obnw w bo 4o(onteA 

A oonflo or teAi f, yUc»4 viA a mooti A aa Ao uU of ibt 
ct aoat tod, atarbo by iu Mat At fjri nn ai aa ibr lUai yoalo//- oa At mi» m a, 
•f ibo jaa a, Attt ■ litJ by tifi tartar a liaib < ftoaii a o a • boot twort 

io ttpaottd 10 W at tbo otaitt of tbt ball Tbit ^aadraat wabiUtd aa ataal iate to 
dqtritt, abiM bi(b(al |ntel it awrbtd «, aad At Uatol aaaU a>ttb ateart Hi t>t 
ibt rmwtadtr of At aro doaa to *0 it rtaomlH by Aa Jaa, Tbt tw fiadmi^ 
plrirt art attd at Moat: — 

WVa At matat io4 eoaotalt taro at 0 of Ao Iteib, It i Ata m li r ol. aa4 wrtat 
to rat tbo uhit of Aa hriSiaai 1 at Aa yoiat ay yii t it t W it. aad laniM W Ibt labia. 
Oa wakiof U tiopt a luik, A drafan far raaia y te all Aa bcaw adl ana lit w At 
ataw tow ymtUad Atl Aa teaiTmthw ba ant ottaaod W vary. Ua lataten raaad 
Aa taawBl rod At ladaa / aiarbt ibt diritiam ta Ata by oyatatjac aa At carrW 
abb Id dittehnt, itopptef fjt taaw liiaa at racb. It teatta aiU bait btaa •arBM< af 
yttfect ai^otlily, aad at ditlaiictt. m moa at ibt tatahaua <t r imy l ilid 


1177 Wtoi of At enaaat'fnd. Tbt baad a 

r ltCd tap of a. A w i lt i d altey nf tte aad i 

' - ttw Ibt baad of Aa aaawai-rod. iata At ai 

v 'a-ii 3 ^ tmw it tet a it d l a wly pl a afwii tad a 
\jL- ” , bat b t t i i air toild. a pia ti ta tf it ii | 



la cattiac Ibt tt o ar a Att art wonaitd aa At la ait n l-rod Mt/f. lo77, 
it art aprifbi la a taobat p ia ctd ia a aihldlr ef a tala pitra at Jt, abich tttaltat ib# 
IU77 awai of At enaaat'fnd. Tbt baad af At tod Klit Aa 

■ ■ ■ ia piiarod iata 

1 of abitb ibt 
btfvrtr Aa aaidtr 
I ii mrtd aC ttmm ibt 
lap of At diwiwd, te (Wa At pyrawidtl tenatbatra te 
At B|pite at a. 

Thm iaaa iaatnoaral n ap la y r d by Ibr ttetl yidlAin 
Ibr pitctt of rteeb a-orb, aad by ibt awaafitmvrt of 
aateb'fte'taa Ibr pallt h iag ibrir rdpt* It (ootitit of a 
aoUd aiAra Ubir /Ip I<I7I>. Tbt tup la prrfbratrd oiib 
two hn i ta , oat Ibr yawiag thraagh Aa polWy aad Iba arbor at Our wboal plate a 
aault titbrr of Wad or of bard ao^ aeromiay 10 cirniantaant 1 aad Aa nibrr c tor 
iMcitliill Iba apprr part of tbt arbor at ibr teripc pallry la Tba appar palWy of tbt 
vbrel altto it tapponad by aa iroa prop a. laod te Iba laWa by taa a o oda a toiaaa 
Tbc tefrrior pimia of tlw two piocot are aupporud by terra tmiti, woakmg te ta 
iraa terra aat took tete ibt mauatr bar r. Tbt Irgi af iba tebk aia aatdr l ia igtr 
w ttenttr, aaetadiaf. at tba aorhaua cbootat te tuM or alt at bit napioyawM. 
Tjarry abb til te aaad tor grtediap down, and tte potty or caitatbar for ptitebia g 
Tbt aorbauB liyt Iba aiteaiie At flat of tba aboat elait aitb aao baad. aad prmaw 
it down with a lamp nf eorb, ahila bo teraa reoad IM bandit aiA ibt alWr baad. 
Sat tbo diffvrral oaaa nodiir tbair t o t p or t ! to biadi. 

LAPIS LAXL’U A tUieate of tada. Uaw, aad alomiaa. allb At oalpblda tf 
iraa aad oodkm ia ateutt qaaatilict. Thte ht^iOd mtatral it feasd te cryttalliao 
liaiMnrr of a grtyteb eoloor, oa tbt baabi of At lodao, aad bi naaijt hi IVrtia. 
f-bioa, and flAoria. ^ ^ 

Tbo tmit varittieo ata bigbty ntrrawd. baiag*naiileytd ia Ao manalbctBro «t 
eoaOy toom, Ii wm alto tbt toareo Ihaa abieb Iba btamitol pigawol n.'lntaarteti 
aw obtaimd, bet Out roloar te aoa prrtauvd artiBciallj at a tary cbnp rate- 
ULraaKtam. a 

LAPS. Mntl pohakiait abtrk. Mttel aboetear lapt awdaof atarly raary nrtel 
aad alloy te eooaaaa aw, hate brra tmr at Itai tai pl uy od ia Aa awcb aa i ml am « 
arbiclta tur tbo app tlrgtl c a i of ttatnl at Aa palwllaa poadar*. Bai uf ail Ipr^ na** 
atehataadiaf tbrir aartely. Aoar of tod. tliahlly Jtuyad. tad lopplhnl aub pna- 
dated rwary, rmdtr At awtt caoipkaoat tm^. OanmUy tba |dM, or Bat tarfliw 
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of tlM U». b — ptorcJ I ■» «*k« *““* niiodrieol » by fotlm i W Uwi 
■ortino wtaallr ■••d m oUh^r etta colM lfco/»f» of ikr Ujk. TVtn. ore kirt o 

S'bM. Hm bp b ta VMM <*m* • liiia owbl, tx*4 bt Bmt «f ■ trrr«f4 

mm —1«M a (iMMklrr oa iJm tioodb, bol h i* S«nM oilh ba^ “P* »» «Mpln7 “ 
pbUMHiM of bob*, to (Oppott «W Mft»T mcmL Tbr raa^ owoU any b thb 
- — ■ - --- ——n to Ai tW hoo onui* pbM M iIm 


_bf thWr •» ho* J*'. vith • eratnU Mrrw -- r— - —, 

IMM of pouria*. or tbo auald may bt and* of Mad aad m Wtta, afUr lb# ati^ 
MMMMT vMbT^adTy. U tfahM CM, tbtWoophtetbMld btaadoat botat ^ 
aaid Mctal, «hkh.by oolrfiof iW hoin, bteoiwo flnaJy aahod to tbo iraa^Mpn^y 
If tbo bi-tn Of* bfni oa tbo rttifit tidt, or lba» away froM ibt Irad.— tbOmfitL 
/>•> U aho a rail orbittr of roMaa tor totdbf tbo ea^^a i^oiiip aMcbta^ 
LAHU Tbt fat af tbo pi^ Our Uoporu fttaa iho Tortod Sutca batt btra 
la laS7«— ^ ^ ^ 

c,u. CoopMM Md tatoo. 

la BrilUb t um U • W,*n 

la Fafrlfa naatb • 

tWJM m /HI.M4 ^ 

LABt) OIU Lard baiaK tal^oclrd to piwtarr. aa oSU It eiorttard, ttijanw 

brraoltfi. Tbb laid aUbouMbottd for labrtoatiafBiacbmtTy.aadUaateaiiiloycd 

fioiWadDKmlmanfatlttaU. . _i m .1..^ » 

t \»Ka> All ladlaa rot ttoaot art raOrd lotto. Tlw •»« •“ K»»»^ “• tbtptd or 
irnBoiar to ibrlr tona, tbrir drpth Bl proportiootd. ^ taWt. or to^ " 

ibtrniiTO nf Iba Moot, tneutitatt too braid or too MoaU. ^ aoot l>»op«jJy polabtd. 
Tbt ebvf ibiag rrAanltd b airiag ibt tbr aad origbl of ibt Moov Tbttt ttoort 
afv aJatti arw vroagbl abra broagbl to EuYopt. . - . , ■ • • 

LATIi wot ID. Tbr onttida rouiagt tf Ar Uara, atrd tor bcbf tpllt lalo htoi. 
LATTKN b a taacabal aaiiqaattd Irna, wbirh WM appM to ttrrrri kiadt of 
MttaL •• Miort of Uutm, wbaittrr awy hart boto BKanI by ibt word art omo- 
linpad la tbt liaM of Iltory Vt, abo aaab bb rbapUia, Joha BoUongbt, ^P; 
luMlrr af all hb niiMa of nU. biter, copper. Ulleo, bad. w^la tbt c^llta af 

IWriM aad ConiaaU.'* U «a laraat by the Ima f — WalMa t Gkrtiiral Attop*. 

la ibo rtbat of Hrary VIM. aad Kdaard VL, lerrral aeb of parjuaieBl a«a 
iwnid. pmhTbitiB* tbt taporuiioa of braia, coppir. latun, bill imtai. goa laeUl, 
tchni awtal. tor. Wiaduwi fiaaitd with trad alt called loCtbt wladova la tbt W«a 

of CAXlUMt* ... a 

The ima b now applbd to abort or pbtt brata lUatk 4»Mia b rolled tbialt t 
dUrca hitn b la lJuamtr tinU, aad nU kltn b polUbcd oa both bdta. 

LAt'KIlEB. A Miarr’t lerai tora wooden taba orgniitrtocoarty walrr A toeg 
ihallna tnmgh rarryiag off iba art ftoa» tbt itauaia , .. . 

I.AVA. TbedertedataUtrofroletooet. • Tbt Moot whiob Aoat la a melted 
ttatt from arwte^" (tp/L) M- AMcb obtained toorn Ibt bra of lir.a. ea AS 
silica. lU aiads tli# Uva to conaist at 54*341 latnalorita, 54*15 aagitc, 7*53 etiTincg 
aad Jd* laagiittic IrocL 

uiaebuf gtrta Ibt tollovuif two aaalyta of lata: — 


Sillct • • • 


flKll. 

• • 54*76 • 

, 

IMm. 

4f*65 

Alarolna 



«• 

«a 47 

Prnitidt of iron 

• 

. • . I3d0 • 

• 

I0«) 




• 

tot)5 

MigamU 

rutoib • • • 

• 

. . ISA • 

• 

f'ca 

9*07 

Soda • 



• 

01W 


LAVA WARE. A pernHar ttoArwarr, maaufhrtiired aad eolaored to aamme iht 

"^^^v'erI** ^SyjJrofarmwM otAml.Tm htimmm. (Sat Aaox.) 

LAVK»DEB,oaoC See PrarevaBT. ... t. vi. 

From iht Suwtn of the LannMm lynmCa the oil of tpibt b obtained, wbbb b oaed 
by paiBlrrt on portrltia. and by arlitu in tba preparation of aomt Tamiabat. 

LAWN. A Ant linen tobrie. 

I.AZIILITE (Eng. and Fr.i EanltlA. Orrm.). from an Arable word. orW. mtaahig 
tower* It b a biwt rititona miacnd. toand maiuTc aad cTyalallim^ trarcnlng rby 
tbte ^ rtmrtimre imHrd with tpttbie Irwni tpoe. grar. S-?« to !t *4 j Mralchet 
■but afforda a littb nalrr by ralclaation i toilbie law a nbite gbaa) dba^rra in 
Voc. n. . T T 
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LEAD. 



Af I MMV, I 

cm BO* Mpfnrt ») tbk. ... 

iHi»wrTtiwly<WW»4«>»l>.hto / p>ylri-. 


TliMta«Hai >7 



__ I bmOt ip«*' 

tUs bT ►•». ItewB !>•*■# «**• Btcti**!® •««»» •“ ^ 

Wb«« f»md U Uw Mr, !«•* «««»»• ripUlr. Baa I* Wwmm .i^i ijri-l m 

Irilr-Titn prllwU. •!»«« •* frt*l brauiy. Il tWa pMM »*» • jMkrm H*"" 

hj prtActI; p«t« BBUT tKM frMB Mf, tM tf »>r W 
iIm nrtot ii nktiait M it* •ip**»*, ubI i1>* »»Ub «*»■• Miwfctetaf 

(wbook adA b *• Uw l»* 41 » «!•«*» cryMabM • kMta MfkoMM 

*nM w«far» win tW« W ta cenlala lead III BidBlinB. **d •■oil **M** «r*«* 


( AMm 
B cot hwd , 


Tb* w«urr ^ tWi h* fa«»d to eentata le*d In •dotb*. 

(knn impar* «iM«nM often F«»»^ »»ry dlMro-b* e i.*. n«nMn * 7^ 

c ant eiu* anjr mfplntte*. th* lend i* Uiiono do«o •• • Milpbolo of bod. «o**k » 

InoJttblt. 

TVootfreAnaoiMBfuetlwfcUoom^ TboloooUlie*. Ac,«»* M^lj dedrod 
Onrf emi Lottaaoi'i AToau/ iff Me AfiamibfP' •</' Onml lirtMm Md 

1. Abft'r* fant Mr. Oerf aplieor* to dovU tk* eotatemi# of notir* Uti loA* 
oonitrT. He Mjt, fcooertr, " Silire bod he* b**ii rrcentlr dNcoevrio ta ■■d miwey y 
erunlae ipoetBieM ta the prortaoe of Gnanuuln in MemieiK'’ 8««« eiOoHy P^?* 

(pwiara* of ooUve lead horn btMftMadta the Gruui|tu>oBita*ai Umm or* ta the 

■fiiieinn of the Hake of HerooJiire and of Mirpben Eddr. Ewr 
1 AftmoM. AWtf* oeide of bof. Tkie ore it fcoad ta Ab|M 
Moor, tkeSnainieMh Mtae ta AroptHre. M Gnaetaploa. the ti^kllli 

■nd Wieklov ta IntanA It* euapowtnD ta—bad. PtHW, «}||ta. • _ 

a. CktuiM. CWdMle ^ ital Thta nr* oocnr* ta otpioU. ta ■heno^ 
and eartbjr naoM*. It ta fonod at teeotol rf the bad minta of Camaall and I»e*^ 
tkiio. and lodeed ta oeorta all the mtae* prodnclnp tk* oee* of lad. earyiim Mook ta 
ill ekoracter with tk* diOrmil eoaditiaao ondcr ahlrb it ko* been ftimwd. 

Tkta ore. ta Iti poreet Mole, ta eoloorieat and tte jwpar eot like itaos oi(k *a ai lii* - 

tta«lM*trr. It Otar be r»*«*Btaed by the Wlootaf thoroMm t . . i.k 

It* *pt«iS< r»»'»y *• 6 to C T» It dtatiHro* wiik oatr* n* bo* *B>1^» 

eftreeieeace, ta oilrta aeidt boeomet ImmediotelT Moek by the oetlno of tMpk ofHy 
krdmeea. nod awli* on rkarenol be&r* the blonap* Into a boltoa of Id^ Aee**'* 
lac to Ktapruth. the corboaote of LeodhUb coataiai *t part* of oaido of bod, noo _ 
of riHomtaadd. ta M noru Thta tatoetil tateader. trareely ternOtheo o ^»P»« 
and brrok**a.ily with a wared oooekoldalfcaotiwr. Ii pooo —m the d-^ 
pniperty ta a eery higk degree rtk* doobb iM*(* keing Terr tImW* «■ 
itnangh tb« II« Ihec* of the priewatie nytub. lu crjrMdiae fcno* are.4*ry aOM*- 

new, and or* rebrrthta to th* rbootbobednio. _ 

4. AagAeib. Su^iLhi tf Imul, or KiVreeot bod -Thi* niaetol ebwely leoembta* t**’ 







IX AD. 


MS 


hoMto ttUati m ilM tW (zKraai ek«T»*t»»i tn f 4ht i«pJA ^ 

RmdMMIowliMtBnMiktfM. yw« pm .* ?? Vf '***^ 

It 4 m Mt tetrrnc* wlU wlri* •»«<» H * b** <»W» hbKi»»«4 hy mlpWtOrf 

wl!r2ii, » H .«4* n, tl» tcmiM >^ 0 m rf W — ^ 

!Li h I—« llt«i tof MiW palTcntlei* wi**.—* tl»«« bi»» »«t»nic ImA It cmMi. 

■rcordWlo Kbpratk. oT TiMkb «C b«l. » ••WuifW •»»< * ^ ^ 

prrTXic to«» ol cfyitoiSiMiBO b tkr netur^ ”****^"T’ T*?**.”***^ "*^ 
TariMrfy BM4iM. Tkto hbwI rm tm twi|B>».b b k^ 

TwiTLomI 01 •»*» nwwl l•»M4. M Mark «iB«. *nd b nrewb^ y -rt 
vttk is ik* It-**"'** *>4 WuUockbrtti b> fcaUuit, U Okanatm a Wirkknr. hmI 

** Tkb a* b irf « yaBwb fc cohar. 

iacUaiaf a gnj, wiaHtaa jrtlkabb-gTTnH jaUo* lad fc»««a >■ *k»aic«I torn- 


MpkaaoTiMl 
CaboaaU af bad 


- MT 
. Tl-O 


a. rWraaMdUa. /SUi-iUtoy kat—Thai,Kk*a«lkri»aWtatk*a«< Va4 «hk 
■iruril m Mrteuir UmOv. bal • »»ri*ty •DltMM IWAifF *^*J'Jj*^P*P'* 

apwdatVMl, U aatM biu a «Wala aataraaU; *btek ky a^b«^ 

^ ka^vlik Ik* aMtlka arbaai a»4 haano aU. iftaU aauUa M lu^ 
alilarau arr foara.daa4bad,»»ykmph aia wM. 

a Klaiawtk'a analnb of tka aiaml from W»nl«Wh*od. Tha »«*y‘ pr»»» »ra 
of cUariaa b iko aarioa aprahara aaaalnad b a ^ .'** ^^*^ .,**?r* W^a 
Tkf artaalka ftmaa aaa daattrd froa ao oliCaa rkoab^ PknapMla of bad M a 
littb kaitbr thaa *fcia bad i b b aaaily acialebcd, aad » p^dar b •>^ 3* 

liaaarcifle sraaKybai. Ii haa a atmiaa lobiv, aoMahal ata^riw. 

mtan b oot *»f 7 dbahwli to ftaalafa b wa»,. and it M aatUy ftmafiWa. pkoa- 
ako^tad Biwabaekb k.io*.aieofitait«» ^ Mitahrtilek, hamoriiknaabodba. may 
aark otWr la ebawireaaihiMillaoa b a»ary pro^iaa,»tkat «•» 

IZI3 B»y totlad* aoy aropoitiuo, from ik« aowibat frartjo^ of aiaraW addj^ 

aaalbat fiacttoi of pkotiitoTO arid, Ikaa uradnallag tadrtaitriy bto art«iala of 

Tk»j»no»bh»arioyriaJbai«,ft«rtkaaKiatiawl.tfc.prTa«B«€ifa»etibaiad. lib 

fooud ia Oomaall, Ibromklt*. Yotk-rijir*. aad IbrtyiW _ 

a Anmmtt tf ttad.—Tha naiaa b drfmd fnao pipytaa. aabaair, lao 

ipMba ao aaaily rr«a.h»«Jt pyroi^Ut TV oolaar Ai* *<" 
yalki* aod waa yalto* to kroam. t«Jdia^Wwo. •'^•j;;i'‘7;rVb«L“'^TV 
tka klMHPr, oa rhamal. U aoilti aneobai faiaaa and yiakb a haa^af bad. Tha 
aaalyab ^ Uoftaaoy gma tha Mlavlag aa to eoupoahiiw: — 

AfoattbU of bad --••••• M-M 
iSiraptota of bad .•-••-* ♦ W 

Chlorida of bad 

At brrsill. ia CamWhod. thb ota baa baaa ■<« ai^ atoadanwtato 

antird » aoaie aataat aa an ora of bad. Tb# ■i»»tila ftv» «bb oi^ aaa a a^ m 
of flirt gtaaa, to .kbh to gara grrrt Vil yoiy. TV 1^ of tto 
aranUata of bad, ahaa to b rtytlalto^ 

rfiiamrimiT m that af pboafflaua of bad. MVo para, n b apt* ctortoai. 

fcatoa tha bloapipr. latTiBr^ bad. aith tka eopiort tatolatbo of anetoolftii^ 
Sr^tapoA,^ b*»iiMtacfyaiallto-(l»obiib.«b«toaoatai-aayr^^ 
bBt*The araaniata of bad b tradar, MaWr. aortatiiaaa rat a pala tnikiab and ^ 
apor^ gra’ity »■<**• That of Johami-f ^yayadt y ’yi***;_*f*;^^,**.S*—'• ^ 
otoW bU fMt airttib aaid. LrT i |'krt|iAar b to 

• 0 .. 1 -. 1 ..X. ,yi—I_■f),„ n thf iKiat ahoadart aaa of Madt n laay to 

iaJ^ rrtardA aa tka o^ aoaaiaCT^ ara cfapy j ali^ if 

^hSi ara pnbaUy (tooMid by tba dS^poaitloa of lalitta. ft pc rrailiy fcmia are 
tka eabe aodaeotohniatioti of tka eato aod octahad^i labre B^lir. 

nadiM atok whiek to cbiarad. Tto localitAa of (abaa apad aol to oaii^ h^ 

aa Ito bad prodaoioa dbtrirta. of akiek a Ibt alJJ to ptaaaoUy 

thaa. aad nlcaabtoalodadiattoaialL Tboauwa'a aaalyiia of gabaa ghrw-~ 

^ . 
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Cofr«c 

XiM 


A »t> »wi y 
•atlto > 


trti 

0 -T« 

M-tO 

»S«I 


lOTM 


Thii aiwni ■•* W rtplM m • 4 aai>l* wl y l i K * «f Im 4 •a 4 
n, tW 4»*W« iiaffca* ofeoppw Itm 

fl. OmUMUl COn* m tUmrn m im - . . _ 

l«t« 7«lla« «*W. to ntoaciMi •■ — fllto torf ky «# to 


■Tkto •»• ktoi • 

tatota I 


■Itarrto ky ik* by4 f —l yk n k «■ - ik* kirapif* to -^ . 

iraMpw^ yktoito. attL ^ St ykorkarw umI W ri ly *. m4 — 

MMMwafaktoriM. h ■ toil«t. atotoa Ik— o rkut i «^U»4. Mto to «—a- 

1.. i lm—t r-*—‘- - <-««— Km. gnr. ato*. Itsraatotta*^ 

■rmrdiai la HcraatiaK af». toad, Ittod t aiUa of tooi 4? OJ i catkaaota of J»to, •#** 
•ktoriaa. tMi aaka.l>4di wMrr, 9^. biluo yana. 

10 . rfalOMrila 5 k fara r ida »f tmi. 

It. Jlmanto. C wm^m wkifcih had. 
aaatoa g i^itiO I ra a tiaaato 


It. 


ISl JaaordiM. gott i to- fo rdwato^l 

14. CiJntotoHlO. i ' ' 

IV laaatouult. t'aaodtota 


14. CrninJoHm. Ckyaaaaa MUatoaMadoaotl I 

. *' - yJtmJ. 


It. IIWnuM. T n ftmm^ltad. 

17 . Snibm. M ilf Uki ti i/buJ. 

IV Caaaaafto. tffimi aato aahaa ay 

It. oa C to y d daida ^ koto, 

to, dfarkcdtor, toNa. 

tl. fi<W lM4,ar Gkraaw* 4 f kwf.—Tktoaiiacfal tolao rafaian^oirt aaMitoanuas 
bi Iko uwl vnrk. 

tS. )Wd Koayao ft ai to . CVoaula V korfoatorappir. • 

Tha ana of to^ ablrh my bt nynaratad ky (Blosa. or iha aal yh itor of tooto, 
that kaiaf tko traly oaoiawTrial rarktoy. an fcoato bi rwka of djflkraat ayaa ftaoi tbo 
yraaUf aod day alatoo to Ik* triaaio fbnaatloaa. In Ika Daraaiaa alaM laakta, ta 
ikf Mighkaurkmal of Liikcord In Corawall aia may anal yfodoctiTa toad ailaoV 
To Ike aonk of Tram to Ike kod nine llnel Roar, irkich kaa ftna toa Utng eatokniy 
ftTn in wunc lo ike dtolriet i and afpio lo iko analk of Ilehtoao tkm haoa haea 
Kimi ealoakto worhiayi Ibr toad. Tkna Ibnaalloai of toad oca haao oil kaao la Ike 
day aUte, “kUlaa'* rocka of ConraalL la ItoaiifMikiia anae moai ealoakto toad 
aitiMa ham been worked in aiaiilar roeka la ikeac tbo ortolHaied aiiaaa of Brat 
Atoltta on tha Taaiar aatot, WTkk a rery frw eareylioaa bol little kad kaa brea 
diMoaand ia tka klark atom,—ika oarhaatArtaat arrtra of UetKaabn*. Bu aar Into 
on kaa, bowreer, keaa d i aewniad ia Ika new rad matotone aad la ike tktoa nirka lOf 
medtotely a4}e^Dio|flknn near NeaiaaA.CyTTa. To Ika aonk af the rarleaitoniaO 
rorka of Urtmkbe wo liaia a ranraal of day alala ntoka. aiautor ia all n iyarai M 
Ibnat wkirk art foaad Oaar Liakrard la 4.Vimwa]l | la tkrae rooka are Iba aaoo 
fiutooa arfrndkfwaa toad ailaea af Coaiba Martiv toaa wbirk Edward tbo lUarb 
Ptioer denred M Imainao rmin av 

Tba toad ndaea of tka klaodip llilto wUah wan at oae ttoat rory iwndartire, kwt 
wkick are aow yrodamig kul landl i)naBttoiaa of Jiad on, ir* ia ika atooelaia loaw 
Mona IbrauiMin. Thoao of Ctorl laa aa kin an lanad ia etoy-elatea and (rimeaM, 
eomiyuudant adb or andrriyiay tka lowtM kada d a oeribed I 7 tUr R. Mnn hto^^kl 
bia Rlarian Syalem. — Smfik. * 

la Shropakira aa hara Ind on eeatmioo ia Ika oriyiaal iflariaa roaka, An Uaadaito 
fonaaiioo. ** la that lofty aad nyfod dwtitot af Hhniyabin wktok Itoo aroaad tk* 
rtBafa of Kbalra and tba Camdan nwtoalatna, ana wbirt aitaada weal of ibe Sti|wr 
Sloaea raafo htoo liaaly n awr j ihin* (Jfarrkuaol, toad todca art abaadaat. la 
Drrkyikiro, ia Torkibira, to CnialirHaail, Nonkaailiaflaadi tad Darkaai, tba toad 
auan yroao tka nml yrodactire ia IheaMMinrBia tiamCnao ftwwialioaa, alihiaifk tbrrt 
an Maao laataaeat ia wkirk yood toad adaaa hava km worked ia tke awda nm a and 
thaloa. Ia additiaa ta ihoM, wt baro Iba miaaa ia tbo landkilh aad at Waakrk- 
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tiiMiwIir eliW#r iW BT*T»«ek* ri it w . »■ 4*. fai 

malt* dii»rie» «f Wiektew. i* Comit »»tk * .S ^*,*** ^" ^ 

■MdtiMl 4UtrMtA inm o«r Uff* flf Jo*® <*■ ■** . 

iMd iBtaK» frf Mf. D«ii*itti>«U'»Wch Ut# ^ "“7 

Irfi. q—iity IXSTtta 

l.r«l nritam, ■•i iboal rf itai of *• »/ 

lb* dctmiium at ihaSi^hKk » *1“ fcnB»r •*«!«« ■ rHilajd, n rrj^ 

Mliu i"-"T •( Ik# |»««U««' t«poii*« *r*f«r»» nt bad mm^. Am 

U Pr»rti«al O»o»o(nr- Tkk «ctbm wm ««#f«l»«» by Mr. lnf««b»r wnb 

A jjrtrt uf nn)4e}« oU tW pfc**ow*®* *7 whierAl ireitiA • _» 

ThT^tam or ta»* ui* of Uni AUr»l«o4* ooftiwi W TOO «Wi ibo -T i Jw 
•ra. Tb# drn«lB». 1*1 f*»« I* Wnrh. it onn tin# Kni# at liio^ iom i^i 
ira# wnl# b#i»g nawa, Uua th# kBgtb# and hr^ba arr pnierinl »# •»» anal# 

M lb .1 a iraa ain-ua# p««a •* * ***** . ** **!!■ * . 

S.»cti4>o of ib» ntoiiia aiaa ef lb# Tarama roeka, Tbc oatrol of cooBUy thna ab# n 
ia B«l ijuJl* « nubra, b»ing 3 omW# IJHH) yarda. , . ■ i,.Mi.raaala 

Tbo aMctator kaamoatd tobobnkiBf I# tb# nonh, andib»a«<M tinwMwa^ 
pmal abSatatf a3kM«ani from a ptM eaUod Kdbo^ ** 

ll^uoMatT nwiWd • aH EnaUah ■apa. iaaaa nrb aa lb# ib^ a^“»t*? "^ 
iMd, Uo^oi. and t'ombi^and baia aar.! ia w f m. At abwtt il^ ■* » 

Mtl# fhna lb* aoaat of wi i a aiaataiaral. tb* a***b«i irpnaaBU lb* bill *a“^ *kubiij» 
l^vi h ta no iCbUadaiT Ua# of lb# oooati** uf N.itthiiinboriaud ^ 

ibl h«blllt^t oftiSi" tka l.....-«*d cooat,. ^ 

Ik* a(& Uatnl of lb# Ihnb* of thi* aaolio*, and ahoat 10 miWa *aatb-v«at Mm _Kit- 

boMLa# ihownwatralawhifb at* bar* delmrated track aaaltilad»rfWl3wiab#*# 

liSTali aild tlTia tb. bi«b«« driatioo attaiard b, tb. loah, aluah fcnn iba car- 

baaHWoai or muoataio liawolaac of th* north of Kogtad _ ^ ^ .i„ 

bock b*im ika otmiakatb* of the oential poattaa of lb* narrow lyt o* tk« 
at wbwk Ik^eoal fcdd. of lb. Tyaa and 

iba Omaaw Ooaan. for aoaw dutane* north and aoolb of Sawcaoit*. w bU* a 
roal Aoid ia fbimd at lb* wratna eattnaltjr o«*t 't hiuha»»ii, «t may te obaarrrdwnb 
to lb»a eoal firida,that tbrj H# o«ror npoolh* “ff*"" 
lioa. Tb. eoal b*d. io *M«iM*riy worked w tW Kw>caatla and i>ortiya 

or collknra gradoally ria* »" tk« w«l, and ow# by oa* crop oat « b#^ oeewdia* 

tb* nadokuua* of tb# country. At beagih at about tt» muea ***t of lb* 9*7 **"*-** ** 
fbr blwrat of lb* coal b*d* eropi oat. and from brixalh h gradnaUy ajifewthc luiU'Wono 
nir^ly mdarurat wijh tb. cjoral *5" 

BMil tb*v reach th* wuamil of Ctmo Fell (»Wl f»«t)- gmaral and Tory gt* 

Illli «ibL!^ of^^SZ a Mxum of tbi g^ fcr-rtanr* la -»»?• 

u clearly and acentabrly drlioralcd in thi* ^ 

In a llitrknem of about fOOO fr«l of tb* ahemalmg b#^ °!^ 
lin*moa. which form lb. rtnua of tW Btiniag ^ 

Weardat*. Ihrr. it oar liogU itiatum nf ItaKaloo#, oalbul tho V” 

eeiat la which bar* prodncod nearly, if not q««^ !*ill,bV^bLrt3M 

not tntelhor. Thii wraiam, dcUaralrd oa the acettoa, Un M a dertb of about 

WtolrTi.r la^U of Kilbop. Uw. Somewhat «..«*diiy 3 n^ .-tward at 
Uik«. >t AUr«h«*J*, tlK lop of Oir |T*®l b WO IWm tb« lop of • 

calbd Ola-Hiil Shaft. Ita tbkhacia. whl^ lol^y 

U|iiaf*m>le* of eooniry, ia .boot 00 fret j and U I* la Ibla .tmlnm of liaMtlMM that 
of .trau which coowhm* fcr 

eeiiH. ar* cxhiUlad mora ia lUiail ia tb* atrm of g«)b>gi*al modela already w- 
'""Xtmtat a qaartcr of a mil. ff. th* w«d wf. « 

Uw. ihr grAi liwiMloMe ud >11 oiber >Moct>l»d btd> >r* ” 

Ttuul ISO fret ftir a apaor of neiirly “00 fc*t | and again, at Ui* diai aBC* of aoaiiy a 
mil* froo^UcohMiira taal dWocatina take* pla«<«. by which Ibo gwt 
ia bnioght neari} to tb* lurbc, lb* amount of dtajdacement bring *b^ duo f«^. 
h ia tSi Ibo gr«t limtauio* thiS by fbr the mnat Mtewd" I»«*~ "f «b. work¬ 
ing* nf AtkobemU trad mlaea al* liluated. and ik* galleriea or keel* « 
exteaaiec. In a giwat tfckknam of atrata ahov ^ graat hnwrioae. «»l y twn ^ 
of that rock ar* found, thi* of lb*** ia ealhid ^ littl. luneatonc." h ia ftma 10 to 

II fort aick. ami laTSfnrtaboea th* lot. of th* great UamitoOfc Tta other ■ atUl 

■UI* inciMublarBliir, being only 8 or 4 fort thick, and in 440 fort nboe* the great 
, TT 8 
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U • itmnkMo viiii naiMCM ill* ^ 1*4 bfc«4 • 

•.nil rf V.1K am hrtetrnhii 

4 f.-» i-f fcr« ia «MmM • (•» fT •inahi^iM m «r 1| 

«ki«fc ll» T*a Tof B--IO. I* ntiTTlj ««l *«. _ . 

Hoi liMatl 1l« wr—t Uni *a* . •*• •rrenJ Wih Ik* mma Omrtwtim m to 

,1^ or M. io«. >»»■ w ; •r*' ******r^^;;;> 

JO, U. Mid Si (wi. Tk*** M* kw** fcy 4i*iTijd»* lo«»l mmm, mi tvmftm 

* Tkwrf Ik. wad *iria, 4-lt^./ I^UaA 

knrf***«iaiitrffcr.4(Pil*a4»kM.I*»«lBl*«4fto*ilfc.l*i*.4«li«. Matk iddaiiaJ 

Tk. priadiMl Uat oUaa m M«Mat outkH ki oikw fou •< Ik. »•«« •" » 
Mktoiiiy I— I. PoalUoaMi *0(1 IIw4K'*«. “«•» I'wk.lt ta fna.*. *!7 **tw 
K iaaimr. bon* tom -T ■•Wa*. -kitl imtom a .lay 0^ 

lUT. knt ka.»* tor BpovtU*** Iktr* rMlaric* i ik. aurkiw faaHril. to * 
4riak*riIi«M4.of»«>|MiUMd ta m*. ‘WniWt.dKIO l^t/lMd 
ooTolr okuA lim piand. ■rw4*|Mi*«r •«*.* »tt« ruiaMrd. t- 
inalby, <UTotia»riu tit I Wf». at* |(»l«ia laiaM aatf to lOO im 

|)*r Muwm. Wft kitoftkana*. oIiUto (M» Ifc*. arotoCl t Al Fry* w4 

S« Mi «r Moulim in Uaniy, a aalroi aihM ruato ta lalr-MkiM. «k»k ta !*««»•• 
■Baamtlr XW IMM «r lead, lad alittot <0U kilofraanar* of al«*r (1190 tha *«*i^^ 
4. Tk. Bila. at Vabia .mr k'unir la Ik. t'anatrin, I* "r^rd 
oka*, inimtaf raaraet l lwTO na . oT a ituMitoa tancit k ta Ikrai^ »» 
uaa •( tak (t«u aklek Ml poota awitilyH* o< awn “ 

ttatiNT Ik. oka. Ha *0 rick la dlwr •* to auk. Ih. tat aUw*! .rtHtoArd. 
^y in .awitod aadlr alTOotra t. Tk. Ita laiaM IW Ita* ^ 
bknta .Htott rfrf a* kl.V tmm. 7. Tta. «rf llkykrr* « tk. »» to ita 
HUM nmkcHMM. a. Tk* nka* atan of Biota* ^..’I?* "'i 

conpact taMMaa f. la BiSmiI* to ikr aiaik-wTO nf Pra***- Itt Mum of 
JuaekiinMitol ud Btaikli aa ik. aMtlutn tap. of lb* Erafokuitr’ prodae* Mipnll* 
tottw. **l»Ba II. Thw. * 1 * aoaaitno. tad Hum la kfua. ik* nnm iHporiaat 
bria* la lb. franiw ktH* rf LiaarK aooa lb. wulkrTB tlop. id Ik. Krtta lloroa^ 
and in ik. dlkrkt idth. lauU Iowa n# CanSHai'- ItawtiiiK. mrauM. amm* to 

f ilriu arotstnelto Itantke nianto TJataf. Tmt. .r. tao nOar* to (aka* ta 
■taloaia. Grmada, Marcia, and Ataariia. ika or* totb. laal kmUr btafpaMaUy 
poor in larrr. Id. Tk* tad minn to Harden at* rwy .r*ciitikrni«*. aad aoAnl 
chkily aitb a %Uw ta lb* tUw. IX Tb. kad aitae. I'f XtoouHa at* natartalO lad 
riah. lyiaf in a tramitwa Umettoo*. which itott m prlatllta rock* s tleir kvl la 
nrfWrtod on arrooBl of lb. nlnr. 

llierr hare beat a tow tad aiiiM* in ikii Moatrp, which bar* br«n njiully pro- 
daetir. to .iIto. Tbi* wm HpKially the cbk with Ihe tad mliw. which wM 
toracriy worluai aranad Caaba Ibitni, and ikaw al Itar-AUwa in tkinnahta 
One to lha nunl Kmarkabt* to nmai caaapta, k a unail a'la* known ■■ Hurl 
Plorene. amr Tariatock. frna wbkh tom. tad oia ta been aold al npwatd. to 
a loo, o* accounl to lie Urn qnantily to »ilr*f it coMaiard. Al Ike oonciiMioa to 
ihk aiticl. Mia* tabU* will n |l»«ii, *10*10* the argentiftfow. ckaraclrr to Ike dif- 
torent kito prodaeinc dkirieia tl ik* UailCd Kinadoa. 

Iktore procetoincia tk. cootaantioii to tk. aKUllurg^to Wad. a tow btito ootim 
to (be biliary tolnid aUia* nur oM b* not to pUew. 

A* w* lur* alrwadr ttalfd, aiaia* tor Wad ana kart hewn on* to ibe nrtirto to 
aan'i mbirmona Ubonta, and u aU prrioib to hiMory *• tarn ihni tad aiM 
knr. been wurktd, Tb. Roinaa*, npecinlly, wotiwd laid aia<* in Apnin, nnd, nflrr 
Ike non^imt of ilia oonntty, in many to onr Wad ^roduL'tof dkttkta, reperiolly a 
Candifanablrr, ShropnhiiT, aad Ftlouhlm - 

Lend ndaiaf appear* 10 hart bam caniad tm bom a tniy mrly period ia Abl*^ 
Mnor. aad kmb. odi.r to Ike aorttam dkirkla. Hot la tke w**i to Ea|Uad. Wnd 
Diainn anal b. rrganWd aa a Mmowk*! rmni indoilrT. 

•* Uorlian nMntiooa. ia ITM. ibal lead minM bad aneknily aad Ulrly bnn wnrbed 
ia Comwa^ and ibat tkom inoai aolrd tormrfijr. wrrt IVarMr, Prtiorm. Titth^ 
BcIrHiaa, and Gaaraek (Oarria). lU atair^ that Itarot. nine* (naar Rektm) ta 
been wrouahl tor abooi tOO ynf*. that U. from aboot tb* mUldW to lb* •i*i»ta“ 
mlary, aad ibai lh*y had yUMod ioWntbk prod! wUhia thirty yean. »be 
Wad aua* woetky of note al work ia hk dm*, waa al Sc Iwy, aoar Padatow. I*ry«>, 
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«l«r tai A, M.€rf Ii.4. Hi«l IN»I. 

ITMTjkU.* ft— n to lOofc rf — or koA oM 

Tfc.w.d-rft4Wi«-co.»i«d 

*^lTirMtnrtrrT”'*- Oo«ko Mania ual IWof AMna ■lao^ta^o lo y^*— 

iMtal <br tWir anvauftt—a— It b it—4. UuU th« |Wo4»» 

Edw«^l.oa4Edw«^ UI»a.W^ 

?i; l,i». k uwMurtai 10 Mit ^ ^ 

IMA. jTjiBi nmit to tlatod !• !»»• b»€» d#nvi4 fttM tW Iton* * ••*• *•*' 

m% rf ItoAy»hl« «id W.k« to «A m ^ U 
«aa btacA Mifcornfaif cerauB fanooa lo tak* op aMaajr mraon 
•kqold b# acccMonr to wotk ia iho hia*'» ■—• ka Dota a, ali—iay tW » to mwoMo 

.. .. to Ih* eaotom oC ika conatiy i to mrrm a^ **ff**T ? }*! 

it! tiU they tkooU fk»« otoarily U» tofoo Ibo kja* la Iba mM atlaia, aa4 to boy 

Joba. aakaorBaUbN. obo ha* a poat ft— tbo of tba *^!L. .!ifc 

•fO^ aa* Oorawaa. — *« r a* 1 * lha. on* 1 aa. ««ripht 

paiTortba polo tO— taiai* la tb— i—atiai ft— IScb 1>M—bar. lUt. la Itib 

* TWcS^tiurtiTSiiJ^—la lb* ralpi of niaabatb. Tb* «<>riu^ 
n# tka* Mi— t— *tioo**y ticnotoKartid I* the I—ir Porli—«at ta I»M i b« 

I ,„,,, olarm* tl»t tbef *o aat appear to hat* b**o agaio j 

tb«B vUt—BMC—■ la l»» they owo Ogata op«o«* aad worh»d 

a«^rs»r^ iTrMru-y—fai- 

ofotaartiag that lb* prrtt—ad aiag *?— «—« 

_■IB tjji —faff tnrmriTif Af iMviM funMfriy ber® 

Ii^B«<»-Akloo hat* ptodorfd largo 

cAta ft— «> to Ittl 00 . of aUttir aar loo.af boA Acoortog t o W . 

Iltichlaai ih* ffaa—t aaaatity which oeeaiw* » lha* pan of lb— oaa»*4 ^ Siartb 
ll^X «4 «l- p-r to. ofl-L la ITt^ l7M_tbe bI— 

^— a# dwa* lai— aauanted to aboo oa. Ki— Had B*—, boot Tat—^whtrt 

tTi^XirhiTM*. ft—■ooa.40oioo.ofl-d.-dft— 4000 I. hUOP-rf 

dJ-J^iJXtoadlydoa—d. Uad a.—, wa- wa ^ - a ^ 

lU* of Mao. bat lb* neool worhiBg.eoly dataft—Uwcooi—aa—— dg* pet arM 

, .i„r, Tb* —*— af 1bnlii*ir*T**r wai* andaatly w«*k*d by tb* a o —* ^ la 

of ilaary VIL—TaTeXtb lb*y attrai—i a—h-i—taa-aadOa—an 

"**Tb* ^-diaMrad ■lain rtiatiiigi'*^ ihit* iittemi luada of d apaaiu *f b ad o**» 

■ J_^.^a?f The CogKdi word t«. -ar-p^ to Ih. 

I'rraiib u riu dboi bat —in— ■—h* a— of it indifferaotly la Kaglaadj —d Fiaac*. to 
aU tlidiiaduof dii.ora.-Wingan 

uTpISr af tb. mehy^i^i aad/-*«-. «* nadl Iwd. of a— a—i—d ia tb. 

"ta^ll-^^—lbrf^&flaiid. whirE on aeeotnrt "f !«• f»*** prrpoad.—« hi pt^ae*. 
w* taha H lha baahirf >ar daaeriptloo of M -iaing. tta or— ara ft* t^ "!***•*” 
. . u. - -•-- |m Ctorstok)>o^ ^AIUwahIi djffipneol Minrt toAM btn ••• 

Toanln* trilUL BBOiilly n—od a* core., wUb ao— di a tt—i ito appaUatina 
a!l3 i!fci^ii^. B-SpJliU Vain, II-lg«lbcmi Vein. Othertd-.p«^ 
rMwie* > .n.p mix. with lb* addilion of lha woida north, eaat, or .oiitb i b— ^ 
Srti XoTlC.^ — l, oft*, n-d, fcr la—. H-lp^ ^ 
■nd^ ^Sd^ »(- Vdn if fUKbrr diaeotari** ara -ad* of other parall rl t^ 
r^XablfT-MW*. - ar. d -rdaad ^ 

Tftbe orln eallad/fab, aid iheae a- mtarpoard batwaan tbaatnt aa^a cent to 1^ t»i- 
Hat* mil" 01* tb* n— eotnmon ftinn In whieh laad nr* .rear* to < —hrrlanA 
They arcmganrral narrower to tb* -adatoo* whieh eot— the li -eaton*. toan in t^ 
ilS—abSa Alblehn-a#dr«^^tolb.fc— 

4 tort i« tlfcel^irrj ’« ike r»ek trm of HAigtllbaru, tkr tkinn^ toll weei *• tkr 
Ofml to—..whitoil d—not **—d 3 ft« la th* ^ting««!»«»« 

Tbla Inlloeaee mere—l on lb* tain* by lb* na^ of tW •«ih»'if 

ae*! HTrtrrml— at the aun* thaa almoat nm^ly Itoia^biiaa. to *^ °» ^ * * 

obMiTAtioa to wtuu haft bre® nuuto I® «ker eoantric«i Mpretolljr to tkc ^wm 

TT 4 
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LKAI). 


•f ^ ?Urwy. Tk» y« 

*h»T »*»t "‘TT?*'**^*’*^ * *15 

kfM 4 MMM.M 4 MrcfMtimlvlf tkaniMMw mb. h h rw» w Om rwk rdM 
■bii (■ wU du^ •!■»> fcr Uw nte «• ImM* an «•< tt d cnMalx Ual VMk a 
MiOTaraanOT'tanli. TW aff»T ttt nr mm W4t aw alw fa ffwat ■««» i ra l a a 

Mn tkaa Ika la^aMiL U ■■al aT ikaaa •»•»•, lh» laJaa wata aal *b» 1«4 ttf 
Ldr Ma« Iha IIUi wIiaaM bad <dM fca r fttb aw IbMataM). «k«« li bOT |aa* 
W afA tW nthwaapit i aW at iIm Im li aiidaaa tt»ia« la loa «rt. 
it. ki Mto«t ibM IW ifeacbMat of iha |Mt ad Ika gr ail abaw Iba *»•» m la 
laad data am la gtatfal camad »l» fiH*. It a^Ma baaaaar An tail ba*a baaa 
adid la iW atlabbtarbaal Abaaa Maar, daaaaardt la iba aW««atb ralitrMM 
Mraiaa^ ar T>aa laMaai ttaaMoa*. •b.b it 4H yatdt aadat lb. ad n ataaa g l ^Ttba 
aatl lanaatwa, la iai rd lt ul y abaaa iba abb^dl i aad Ibal Iba; ba*a btaa 
abina iIm ItBl l iai w l aaa tcmaas a* blab aa ibt gnadNiaMU, abaab ia^; 

brWa lb* MM ilnlaa tdBMllMaaa gnl I ta Ibal la Ibt Mai ibiabBMa al Iba |*a^ 
Maw ftmaatiaa la tbm aMta Ibaa m ;arda b bat baaa tiil rttd M wiat 
ha«a beta uracad a»aa huibar dawa, law iba Urmtrtf mtg UtaaWM » Vat ibty baw 
B04 

TW cxaiaM aariabaiial ad a^aa tabaa aUaa eawateal; la iba palaU ab wa Ita 
taa Mdas balaa aat br aaaadtr, Wtoaa w iW aaw* latb i aal IJ 
awartakaaeaatldalttakaMMiaadlliaaibaratabialataaitr. TW aiiaaraU aM 
BuW dMiacad; t n tai l a a t iW plaaa. ara tarbaa tW ad IWm, flaala ad Uwa. wigbaM 
of Wr;ia, qaaru, and rTr^aa . . . 

TW MX twx (*«■•» *■ Fraaeb), an taUam tf graw bagtb • Vw mam bata a 

aa atl d a ^awahbilWif t Mg aaw i aaVaiagaaawabatttaularWlbalodlbtta W rr Wfc 

Tbajt aaat aoaiiaud; la tW aatgbboaibaad ad tW •»» tyttaaM, aowMata tmimgim 
atldnu oaauaaaleatlaa tagalbrri iba; ara aacattaaall; bam i bat aWs a «lda ftpa* 
ana it atatalUb f o m . k It taU W W arr; pmdactiaa. 

TW <at taw. ar twiat aroM, aaaM W W aotbiag aha Ibw aagaaatatM ad IW walM 


aftWairalai aad eoatala IW 


araa at iW valaa 


Wlr alaiakr. Wbaa iW; ara ata taHiW r ra w, iba; ara varkcd ilnag aab IW ad> 
at ralta anai aad ara {aodaMra fgaat; a amaia d k taan a flaw tbtt taW. wbw 
r gat taritWd hf twtiBg a taka tWa. gaaM caawplM Waa Waa addaard ad ad- 


of ibo aaia batwa w iW | 

la ihelri 
Jaoaot 

HI____.__ __, 

aaalaMBiwuriiawla/atraMa'hitlwgraWiwaMMadCawbarbad.DanicaUri; la 
tW aiTaaa of Cotwagb aad Kaalbaad TW rait aataa, baaraar.fknutb Iba gnairr 
gut ad iW Uad akkh CaaiWrlaad aad iW ad^aaaat aaaaiiaa aaad aaar; ;aar laaa 
iW warkaC 

TbcaKlaUUeRiatUia<alawaR8pita,laDarVadblnkataBgib at aWat U aulwfraw 
Bonb-aaat la anatb twt, aadar a trar; athaWia Wta l lb . ablrb laaardt tW aaatb 
amoonlt la at aiilaa. Onllataa to iW aenb, ilaKoa W tW aanWaagl, aad MttbKW 
to Iba aoatb-ratl, Ua naari; apaa lit luaila. b it iiOToaedad oa alawal tU lidrt V; 
tW rnUWaac grit ahkb aeaan k, aad wbicb it, ia ka taia, w t t ra d W iWaaai ttrala, 
TW tutani of iba laobt V ta aai b tW Ibatalaaa ia aat kaava. la CoaiWrlaDd Iba 
watallifrrain Hw a tlQa a ja tW i lat a lad a^ Inr/t, dadgaalad aadtr iW a awa ad irliatA 
lo [>rrli}'*hira tW trig it aiaeb ai(iraaoaadiat,aad k it Ibrira iawrgaaad Wtaiaa iW 

liaMtlaae. Tbaaa taa rackt coatikiMa of UwtatalraalW abala Biiaaa) BMaa, tbraagb 

a thkluwta of aVeat UO ;atd/k atwaaiiag haw tW aiUlataaa grk i aai; ia tW Btqnr 
portioa. that if aaar tba aulbtaaa gril, than it a ga«tt; C Mii lrfi bta i Vi t l a aw at 
ari^lo-ctleartaat tchiMa 

Fnor graat Wdira aa Wdt at I k aa alw w ara tH a lia ga Wit bla. ahicb abaraala akb 
Ibrw BBMtta at tng. wllad laadrtiaia. VW had aaiaa caial ia iW aakatvaaa ttrata, 
bat ditappawal iW linitt ad iW InadaWat It baa, bawtna, baaa aatcitaioad tbat 
tW; raaor ia tW Inawtaaa aadmoalb. baa Vuia. 

MaTAULTMT or Latn. 

Aiiboagh bad farm aa Mfoatial rlaawat ia a hrga aonWr ad aiiacralt, iW orw 
Ibh OMtal an. urictl; ^caliiag, M frow raaMroo^ Of tbata tW auat laipoclaal ia 
aolgbida ad Iwd. or gilaaa. Tbia mioarai, wbicb gn wi i iai a wrlallk h-iUioaf;. aad 
Vm a Ugbtrr eolowr ibaa nataliia bad, gmaata- ia ka tbataga. aD tW ranatii^ 
Ihiw larga Ibaatlat aad UaiiaM iadicaliag a cahia argataObBtiaa W a oxw wwalrj^f 
gnaalar ttractan. Ii ia axirawal; bfktla, aad kt gawdar gnaanu a brillWM waeb- 

TW tgtcila graait; at gabaa ia f* la 7A. aad in caw|iaaitieii, wWa aWolalal; 
pinw, k I — • 

Iwd . . . ..MM 

gulgbar ........ IS'ti »* 
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ti IISS. ta.™ . d—Ijfc»™ta "I •<"'“ •”• 

"I'' ^SSESrSrr 
!irs:rSrsr—--“ ^ - 
”12;? ”.;iT£?^!r!!5'>-«~«'- •-^ *'■*“• “~”- "* ■”*■ 

u u tm lt« maitr lOU. oT UiMtfi* «« *tar*«»t*1 •« 

la Bpaia H U ^ Bohrmta. CbrawaJU aad «»«» 



•?«■• _ ___ ^ ^ Uaii k iW carbaaakL afctck k a brink mioetal, << 

Ititoarpottoo «.— 

Oarboak aeM • • * * * ^ ^ JJ.j* 

.. 

mi 

til* UkM Bu«m ^'AM^mita «f ihM m^ntmmct hm ■J*o b«« 

h..a rtaa. h«a aa 4 i!!? at Vtwy^ ta Hararia. 

fcMMi la tW BanUr cwaMU IwUiiifl IbcvOmt tW frmnalaf 

14 to >0 prr eaac of nwlA ” ”** ! ~*'^ aiildM qaaotilkf a» W t»|*>J«» •• 
Tbo y ^art SaATSo’ckrboiuk. ba* aar laaWy 

VI r •' i. 1^ taflS^Sdr^Hh HIrraa-.-*. - -ikia •c'i 

•Mpbarieaeal * * * * I I I r4-0» 

.. .. 


Salpka 

Oaidai 


wro 


Thkora of kad onaJhr {V 

•nr tba V.« do lUbadj^ ^i^STS’oSlJa^raMir^lia, oa a aauU leak, tba 
pbaap**** *°*?*iim law*qnantJtka of taltibala of kad orri 

aw ako aaaaatly »»P^^ aad »» oa. of mlytr »o Iba taa of ora, 

oiTt oaatstn oo an owraia 8S liar oeni. oi uao. »— 

togjkof with a UMk It^_naMllT nrawatt lha appoaraaca of ba»a«oaal 

Pbnaphair of kad. whan rryrtautaai^«ww7 p |„,b«34c araritT Tonao froai 

‘■* •* of lalenua, aad araaOj cootaiai abool 

pbat. of Iha^ A^ofJ^ ^ ««w«tlaa 

:;nnss.T'2 2Xi a. 1 ~.» 

1_ • _!. ■ ..nt.i-ina TjaJ uMian oceoT 5 b aa dk i oB t qainthk* to bo of 

ai^ lotportaoea tot^ ma 7^ of orti ta tba boaiBaaa of Iba ansor. 

powlMo ffooa fowipi ka^ a, Uia aid of whftb kad k obtaiaid fmai gaW ouy 




IXAIX 


.«0 


■M«il m Am* >^tW. Am rmh U Um H ii l »i l« li W M ta^ m 

■larTalMtl rfialitann acU, akick b r»iiH«4. 

Tfcia ti a rt ia b i i | Wiia>i< >y tW Mla»uic i— 

masno^sPA-titO*. 

WkM. M Ikt Mkcr Uia. «M afuralMI af «l*lki4* arba. mA M* af 

(Blplutt W Ia4 MV tfaBilarif tnataA. l«a nal ialiali aTM aia iba i aa A . m4 tw 
anorrahati af la l y h a f aai ar* gm Thai: — 

PM * rwxMJ*-iPb t SW. 

TW araana, AMaAaA aa tW fcaa g alat t aa rttn aa. tal abkk aa AWanaAb aa 
tka awAUA Jbb Aii'Him^ i. aaanM ia raaaltof tlw ^laaa ia a la u rk aw aaay 
(Wraaaa aaau a etaiaia aMaat af aatfa aa4 aB>|*ait haa Wa (anaaA. taA nkaa 
Ha aac t y, aAaf kaaiam bll aai l ily ariaaA Ika a k ar f a, aa4 iAmA *a AaaaaaA ifca hraaai. 
aaaiinf Ika alwta la oriar tala a Mala ti h mm. 

Danaf ikia traaad ala(t af cka afi ra liM. iW nwliaa iMaaaa Ala aalfUAat, aw- 
ahaUa. aaA a«Maa takas nlara, aaA aMUllis IsaA b akaAaalsA. Tka raaadaf ^ Ika 
ora K la aaaa tatM^ atmiamti la tka mm» tarmtm fai akkk ika Aataa is AaaiA, 
vkiiat ia sikan laa isfaraia A iaya tf i aia lai f ta y a A . 

Tka ^«aaa hf Aoakla AaaaatpaaMea ia kaal sA a paaA Ab tka riakar aariatita af «a. 
aaA aack ■ ara baal taataaMaard kj atiioaaa ar carlk^ kapa w itba. aaA b a» 
aa<|aaailj ikat akirk b akaaat aaiaanall] ampiaraA (aa ■aa llt ag ika ana af tkb 
eo aa t i a. • 

B; tka l ar aai awtkaA aUak va ariU aad Ika laaraaa (f tka aaa b AwA 

vilk a aUttata af aweAUa laaa, akiak Vj iaiailMaui( vak tka aa^ar likwaba tka 
■atalUa baA. Tkb laactian viU ka aaAintnof k; rabsaast la Ika (a ll aaan far- 
■uUs• 

PhSaPa-Pka FaAw 

la ^rartba, kaaaaa r aaba lHr baa b aal aaiylayaA Air tkb a a r |Ma • ra*- 

irna b tlaa Aa^aaatljr aaiA. aaA bi aaMt baa aaw a lha oaaa of baa aBA haaaaar abpi 
ara aak bilat aA. ta ara aba laf-aiaArr aaA mtkrr i i r ia A aty |r afaa < a aaababAat a a-ai- 
talamUa yaaaa a lafa of ikb aataL Bm# of tkaaa lakataafaa ara. koaatar. IWaA la 
ha aa sBaabaas aa l a rOal l a baa. ilnaa aab-ltaa ia<|airM ta ka AairartaiMwA kafaaa b 
can raaAiljr (i sa wpi a i ika tulpklla «f baA, aaA ikc area of boa roaaba Iho talra- 
Aortlna of aarWaa fauao. mA tka taboagaiBt rataaAitoia of aa aAilWaaiii aMMBt <A 
fast la lU aaMa. knaarar, b b jaAkabb to ■ kj i w tka ora to a ptabailBar; raaaiiap. 
ia orOiir la a ih ai n at o a (wrliaB af ika tilshar, aoA tbarah; tafaea Ika aapMdjlara af 
iim. aa «aU ai to aniatwaU Iko ota anA raaAar b bettor aAaplaA tot its takacaaaal 
irvataoBt b tka klM tWraaaa. 

W# viU Bot attaaipl ta Aeatriha tka dilafviil fttfaw giaaa to m aat l a a Airaaaaa fai- 
pbTad far Iko ma Irratad by ikb prnaaaa. bat woaU raaurk Ikal ikoy Airily 
raanitbla tka kibM aaaA far tka praparalios of Uau, wkilal ia aaaaa labaaria iko urm 
on maalaA b kraps latamratiiaA vbh woad or aikar Aa-l 

Tba natkod of traatbp ora ky g^htlp b panbabri* aAaptal to Ikoaa miotioo tkb 
enotam a riaiaUrnbli aaaaut if aifica, ab» HKh aiiaaraK if MabA by Aoabb Ar- 
b i p"« bW ia. voalA. by lha farawtioa of oiiAa «f laaA. tba M ailbbra (rant 
vhick M ooalA be tzoaadbpiy difacab la aatrab Um aalaL 

Sofbtk anraia. T V a at ia aaf (p Mmtlo (irtpa iiki a. — OaUaa, if pbeaA b a 
cloaa awal ahkh pataseb it ftoai tka aotba af Iks ab, sad rapaaoA ta a na- 
daally bna aa in y lavparanif*. b tcotaai Avad abkool tka tliaibauiMi af aay bod 
^iap plat*, bu abnaataly a partba af Tba salpkor b drnaa aff. aad a aabaalpkida 
b fanarA, wkkk b a rary aUoatsA laaipafsian bteiatUbaA awhaal baagpi. 

U, bovrrar, the araaii ba an aaa ar aA, aaA lbs air alboad la aat oo ba eoalaab 
oaygan rotabbaa abb lha aalpboriaalpkaitwa arid b oaalatA, aaA tka Aaaatpkatatiaa 
of Ihr adartal b ilowly aCact^ 

When galoaa b ^riad oa tka brartli of a larar b ora twy Avaaaa, aad b ao p bt wi 
aa b praaoal tka br||ett pnabblo aamort of aorfaar'Ui oaidiaisf iaflar a e a ^ It wiB ko 
AwaA Ikal IW ntfaaa iloyly ka co airi coaatadoilk a yonoabk-wkiuorad ofaaipbata 
of itad. Tko oaygra of ikr air, by roaiMabg *aiai tka two rlooMralary bodirw<f 
wbiek fabaa b an a apatad. will aridcally p r oi i aaa iWa eftst. Tkb b imA. kowaorr, 
tka naly akaaab ai akaiifa which ukai plaoa b tba ckarpr aaAar Iksaa eirroiBataaesa i 
OiiAa ^laad b paadaead at tba mbo tiwo aa lha laipkata, ar ral^ Iks farataliaa af 
tba oajda b prbr aa that af tka aalpkala. 

Ia fast, dorba tka Ini atafa of the nprratioa of rnabiii|. Mtlpbarooa acid b 
aratrad. Um aalphar gaiu Uia ba< aad a pattna af UmI MtUl imauuaa b a fna 
atata. Tkb hiebaaa niM ia o d by tba air pawi n f ibraotk Uw Aoaaec, aFt aabaa- 
gaaatly a pan af it ccabbia with aalpbaric acid, fanoad ay iba oaidatiua af aa'pbo- 
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row^ wdHUiJwwarM totU - 7 - 

Ii»riiu{ tW t«ly «<»h» if*" 


Ib tkk -nj, tft»T tW tncf inxnm ft a 

nwMt hi lb* hnuBM. 

Ifa^MTBUr* af iW hnise* k M 

MMMitmi BB iW bal at dw ansnta* iacreBin. ux jbbobww 

MBMMkkTBtOB. vtulil (kB> irf a* . . _ . 

Tfc, m)|>Imm Mmi oBi*. tka* fcnuja a^art k ‘1-^*'?* 
ftlnm. whihTa pottiai of ika laUir. by coaibtainf witk Um BallAka af lad. p»a 


HBATWSa WHIdM m |aBa wa — ■ ■ ■• ”- » 

h*r a dM bfaati-i a# i«jal|*^ , . 

Tbii U« cnapaiaj baa a« aadoa M nlcM raaaat to dw 

b-> raduy 


diaaolaa it ia eartaia {«>- 

mdua aaroaociaad by tEa bM af rarboaaMoM BMUtr. 

It ta iliiitfif avidiLl that STiuJlia rf carboo, f opmtwo, 

rfl baa Iba a«M af rrfaria* tba aitda ai^ o*«al|d^ a» 1^ 

E,«ry atoaaaa ik« that baa hr to ol^ lia »»»Urt«a 
danaaiAallioZeatByritat two ariaoifal opafalMoa. IM. 
tba aJrf tool aod atiaaplia* air. to a aoaiaia af 

•biah B.a»aaUy dacoapata aaab otbar. aith ^ al aaliyaa »"*• 

^ nr‘r:iiS 7 i;SS^ 

la. ril «.*.* .* rf ihn» 

dtoiarl paru. iba Ifa-p^. tba baarth. a^ ‘**J*“T!Ll ai «bkb iba Uaaat aatel 
Tha baanh bat la a cartain ritaat iba forat of a faa^ tto iaiaawp~ 

iPoa tba (hau aida af Iba hiaaea ,'^^JSr^^ia 

Ibla raerplael^ aad U aluaialaiy nm off by toa^ a propar lap bola. tan lap- 

Ji.'rrsrfiT.i :a;si.iuaAv.w ^ 
Sr. ^»rsErr.c:«. 5 S} 

Id, to » h. aod to atrraaa width 7 A. Tba 4 a^ iba «ap la ab^ b A* » 

Iba tup of Iba ioataodaobl Tba baifkt ot tha boo/ at ibcftiWHaid Biay ba I It« •». 

aad al iba otbar txlrmtily 11 iacbaa .. v j_ ... , 

Tba tatrodoction ot th, rbarr, ia ia a^ 

•bitot b. othrr iaalaacaa a boapar, plaaad 1 l^.T to. 

Oa tha two itdaa ot Iba fiiaea ara 
which ara d toia <p.tobad aa I.»aad» ^ 

door, oo tba oet aida Bia buoap ta Iba ftodl-dooia. whtlat thqta « w ^ 

«Uadtoabach.doon. lauarfwtriy bcBtatb tba daor 00 lb. aida of tba damaoa 

to totuated tba ima raa iato wh»h tba atotoa lead to tappado* , . ——-t 

Tba bodato of tbit amagtawiit ia ia atoal aaaaa comuoatd at 

bytUyarofaitTiBadaU*a,fif«Ti»lararto«lhkboaaa. 

^»Ih» at* iatenduaad lato tba fkraacr. tto ^ 

Am e^aiMl iMBtwrBittf* •• tkw ••kkJy oUaUwdw and •• iaoa •* tcorw uara 

d:;i::‘J 3 i.^^rs.*d. u-y«: .5- i--. 

tba rrqailad hna. Tba chama aandoyrd. w b»«OT atalad, ntne* 
ntahtokaamt. la tha North, Wrrer. amaltor cbaiprt ata |a*d ibaa mato 
IneaUtoaw At Sewcaatip, and ia th* o,i#l*oorbood, tba ctoflta 

Waba. tad^ Bt«oi. «l ewt. .h.rg« ara Uralrdi whOat « CoiwwaM, 
chtriin of !» ewt. ara oot naftwiorBUy woekwl Tba t^ i**, !*****“"* * 

ebarjTTBrtoa wub ua waipht aad th* aatai* of tto yaa. »* 

lirl>ia* cat*, tba Ota to iairodiicad raw »» 
pwa. podimuiarT lowaim* prerbwa to to ‘"Uodaeibw. Bwh 
EaTlto/withoot baiag dm otletoJ. hot th. poom rarw^ 
vliidb eaf»t»% Unt» miwitttk»iif iron pyTttf«,*».» wmt tuttttccft, Mlimjftf t* 

"^*IStotti*2d«ItwJ’a^ clAriy th* nparattoi of ■oohtof 
dnenpuoff wa wUI la p a n i * that a charire baa ^ b*«i tapi »d •*■ «*«* *1*“ 

iWnogliljr eUmrinf Umt Lrcrth, o? bM be en tetrod ao ^^ 

raw the «nt pan of th* uparatwo of rotatiog, wl^ aw^y 
boon, tb* donf* ara tabca off to admit fiao bmoo of air, aad ajao te tbo pdtpov of 
mwliar tbo fonaor, whtob ha. bcoa atroaply bntUd at tb. cloH of Jto pr^t^ 
opriwiW No fa*l to at tbit prriod ohanpd apoo tb# (»<•. aiaoa tb* ^ ^ tb# 
fbntacc to of ItirU laOetoBt to alfcat the rilmiaatio* of tba ftm partMOt of titlphar. 
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TW an M «im4, far ik* yi tTf t «f ttmitm/tj ffnmSmf ■ 

!• eiifauaf !■#■■■»»«. M* fa»»« »»» ■• rfarTtr* t* fam i4 ■ 

lam iiiiactllM. a faik eaaJ mmy ka ifciaaa m iht gratri •»< fa* wtafTtarai* (n4a 
a«) «fa««M4 aatil iW iharp kaaMMa lUaMy afaanaf aa4 aiticiva to iW nk*. 
Waradi« rr—la^ fa rtofafarr I m fatto( nMMalij ad<aaaa4, ifca MBahto tana fai 
aUntMB ta iIm «toU af tlw in, laiiac ran to r » to n lha dtokan aai •#< tW pfaa 
iata laaivr aoafatiaa far Ika nary rfa a a/ a trmk mtfyij at fail TW fataan 4mi» 
afaaaa rlatofa aai a Mfa^ haal n hru af far ataai a ^aamr af aa War. ahnOa 
MBrfart na a ito n tW ritoit una at IW th w a a W n n ort ag aa« al tW iaan. If iW 
aatnum ia [iiagtiBjat BKMfaatohlT. aai faai laataa faatly aai *l*kaBl 

nWranioa kata Hfa ia|k. iW ima fa <aa*iaaW a lUila laafar t Wl a Wa IW 0 m 
War kaca faaai to Wn takaa ii^ tr an 1;ia< aaia»aly aa iW W tl aai af tW fan 
uaa, tW pnaitiaB of iW akarfa fa tW «t»4 ^ihawmof aa iraa faMia. Itortaf 
•Hi* atoralM tha farnan l in iaito paatfaJI; ito l a*, aai iW rt4a<«Wa at faaipnaian 
UuM •ktsiaai fa ftonafairty faaai to a r a fa iar I to afay n i t i w ii. akfak farifafaa IW to. 
iatlfaa at iW tfauifa. ia iW aaaa at aattraaaij nfimtarj naa ihia aharaafa kmiaf 
a«l aMfraf at iW faraara fa n ai n iawa i h aa fa laiMf(aMhW alufai. ia «aWr fa- 
faaKOfa. tWir WiBf can or twia* nkai imr fa all tW aa wi ra hri aa tWi fa rr<|au*A 
W« will wffaai dfal faar W<^ W*a mam a fay ati faan (W duTfaic at iW fan 
am. Hat iWl iW akaraa Wa nai fana tW iaeCaai aoia hiaaria iW IW 
atoahn mow raaaaiaaa laa eoai ltl aa at dw aanrifa aai afala a caaffa at aharaifafa 
llan aai iknr ar faar aborrMiU at aaadl tatK tW aainaat aai r*lai<*a | a< »| Httlaat 
i<r Ihto. baiaf naalatai ia aaanriaara aitli tW aaya at at iW alafa TW tfaa rn fa 
ao». Vy afasM or fropar toaia, aipaa rafaai to iW Waaal of Ufa faniaaa. aai IW irinit 
rnaltwHi aatil iW cluur|H Wa raa iava iato iW laf kola. TW fanaaaa maw lakaa 
kia taW aai faala if aa; laHpa rraum ia aa aaiiaai aaai it laa, aai If W iaia all to 
W M a iaid aiai# W oUla kfa aaafalaal firaai tW aOmt tUa, aai k; iW afal Biw a at a 
taaall .{tiaatit; of Haa aai iaa roal. aaaWa tW aUa a^maat a fafaf or ratWr iaafk; 
raatiataarr. Br tW aaiaef kfa paiiia W mow |toati«« ikla aaaipa^ op to tW oppa> 
aila aiir of tW fanatr, aWr* it fa inaa k; aa aaafataai tknnpk iW Wak iaar >ato 
a tniB|k raetalaiait a a taf. Wklbi ik* aaaialaat fa iaiaf ikta IW fanaaaa ia kanl; 
rtara g ai ka Unfam off tka aiatal bna^ Iraa jaai la (toal of iW faraata, ftaaa aiuak, 
•kaa aafacirou; r oafai. il fa ladnl na iata aa Italia aaiaUa. 

'rW total daraiioB at tW epmtina aatjr U akaai ab knara. 

To MiiU a fanim of tW aWta i*arh|Hfaa. MM aaaifaaa kricki, MOO Ara krfait. • 
aai a) waa at irpHila; tta twpiirvi. h aiihiaa to tkia man W itoWaai iW into* 

vofk. iW rapraaa at vkleb mil W aiMck iaflaaatai by tW aatara of tW -im- 

oaii^jed and iko loeallt; bi «bi«k tkr faniaaa fa aaaatractoi. 

The aoinuBt of fart atoployad far tW traatrorat of a ton of Uai ora rarioa aai oal; 
ia nIatioB to too riohaeaa of tot aiiaaral. boi fa alto naek luthoracai k; tW aalart at 
iW aaaaaaled aiatria aad Iko caloriio ralar of tka And iuolf TW loM at afatal ra. 
poriaarad dahap too opmtka fa aiaialy iapmlaat oa iW rfakaoM af too or* tnafaj- 
aad toa akitl aai altratioa of too ftmaaia. 

Ia too Monk kkoat 11 rail of roal art aonaatooi ia too afaWtatioa af oao toa af 
orr. aai tbo Ioh of awtal oa *0 m oaaL ora aiay W raliaMtai at akoat It prr raat. 
of ahiek aboot por aont fa aobaniaoiitly raroT w i fWa too thw aai fa*to At a 
aaUswodactoi aofaltiap aaika, oitaalod to too aato of Eotjlaad, to ahick IW anrafo 
aoaay of iW ana taatitoi ianap Iko year waa tH. too yiokl frioa IW aoHitiop fan 
aarca waa «4 por oawL, aai IW cool oioi pit toa of onr waa I3l rwtt. TW iaai 
moa r aai btaa too liac aai fuaiaa amoaaloi to s) prr mit, oatolap too total yfali 
of anal Tlj prr cobl. aai tW looa oa to/aony arWaro ti fW rowL 
ta ton foi a h li a k a aimt iW Bfaa an paid IVaa U W to )W iA par laa of Wai. to 
aeenntoaea with tW aaton of iW orao eponuad oa. 

looarratabUakiiwiittoapaetHbefatoiaatribadfataaiawkMrariai. TWcWrpa 
aaployod ia SI owL Tkia n raa dowa aad Uppad off at toa oxMtMo at » boora, 
aad akoat » pip of l| cwt. cook oaaally ukutotd. A atoaai oWp at tl rwL ta 
tWa dfoppnt to, aad. aa tooa aa it fa rtoMod, •ixai*'wttb IW tlof • at tW faranr opo* 
ratioa. TW wkofa fa thou na dowa ia too ordiaary way. too alop i/\wa and iW 
load tappai off to t koan. TW prodaew of too nwood or iaokio choawo fa thaanf 
M IS fip. a. 

If too oroa ara iiOeall to flow, U to UJ hoon in ntpirai far iW two obarp*. 
A lanll i|aiatity of htock alaf fham IW aititi Wonbia i H p In yri far iryhif ap. 

fipt. luTt, lOWb INI, roMcaral iW naor b ofalory farnm at too HorquoM of Voat. 
toioMor'a load mrltiap wwrfca. two nilaaiywai liolywalL TW Wonb fa ho ll ow ad oat 
below tW Btiddia door af tW fWraoor | it aleffa* fnoa too hook aad aada to o at i a tbfa 
kana. TW diitaaeo frooi tka lownl poiot af tkia enoowrity op ta too aUlafTW door, 
ia ni aally td toebot. but It fa aoBMttoioa a liltlo laaa, aroordtop to too qwality af IW 
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firm •» b* netted. Tki* fttnare ba* M bol* ftr raning nff dw tl^lhort tW brrf 
gf tiM tu belt for tht iMd. Ube tbe nnebiag faraact of Ln. Mar MaiieA. A 
iTTf*- d^MT italk Mrm far aU lb* cataUukawali aad neaiaii all lb< faMaaftba 
roaMfag aad ndartaf faraam /■*. l«l girnaa IdaaoflbadjnthaaMorf 
tbmliara a a a. A«. are iba faraaorai *. U>* Bata. II latbra agaare i lb«r 
frtMa aach faraaca to iba |«iaei|ial eaad ab fc ableb ia Ihrt fart dan by ai^: dta 
• Art tUaa^ 3 aidaj a Ita raaad ahawbrr II Art tat dtaarelrr i / ia a nadsit, T Art 
blab hr B aid# t • aartbrt. « Art btgb by I Vida. Tba chiaraar at * baa a dimur 
joVi^ofao Aal,a««of of It Aat, iadadiag tba tbkkaaaao# Iti aidaa. ^lag a 
traaraud roaa 100 Art btgb i vboaa baaa ataoda wfem a bill a UUa way ftea tba 
faraaeaa, aad ai Art aiiore Ibair lara^ 

a. doa. ion, I0«, la Iba grata I », tba door «d ibe Sta-tilaoat a.ibe Bra-baUga s A Iba 
arabadrerf, a.ibabaar«hi///,Aa. tba waablng doortt g g, Baaa numlag fata an 



Modaii, whieh laada to tba aabtrtTanaaa eandenadif-cbaabar a. aad tba aea to ^ 
gvo^ rbianty t K, a bopgar-abapad apanbig ia tba top of ibr fareaea, far upplytog 

** ni nragaKUwat itTactara A act daadaad mlely ft» Iba radaatioa ota^ 1^ 

fgf gAakpatiog all tba atpoan wbicb aught prora ooahnu to IM baaltb of tba 

vnrbpaapA aad to ra grta tioa. , . . t t, j i 

Tba orea aartbad at Holy wrU are *rry raAattory gabmaa, admad vhh blnda. eala> 
■Ilia, pjritfa, fmrbooala nf Ihaa, Ae.. not wUboot aar Baair of luaa. Tbay arrina 
Bivti^ly u ilwif* ^ iBcKWr. Tb« eoal b af l»frnof quUiy. Tht lolf ui cam 
fimiaM ■ fannad of alaga abtaioad fa> tba ODalltag. aad tbay are ^ ^ m blaA la 
nwainwliag it. T or I loaa of tbaaa alagi an Brat ibrowa moo |ba brick arm of tbo 
barttbt are atada to atah by a hrAh Brr. a«d la Ibair rtiflSftiiiig la tbay «ol, 
OiPT prfCBtt iW bottom to br dcml nA In*Uow« 4 l*to tht oeairtU thifc. Fobt 

workaiaaatvo at aaeb «da nf tbo loraaea. parfcna ihta taalu .... 

Tba onUaary ehai|c of ore for OM naatting oprratioo la » evt, aad it a lal^ 
daerd tbraogb Iba koppar. Aa areiatBOl plorad at ilm bock d^ 'P!flf “ r***?? 
oaar tba wbota haorth with a raka j tba faraaaa baiag naaa^Ua b rrtad oaly with 
Ika dreliaiog fire of a prerediag l^tioo. No remlar fire A ■ada dar^ •‘j? 
two boqra,laW a gwalla boat Btrely A kept up bjr throwiag otto or two ibrtatf^ of 
goal npoa tor grata Aota lima W tiaia. All tba doori are doiad. aad tba ra- 
iht chimMy low«fvd« 

Tbadi^baaia la Awot td the fataare Aal ibA tim filbd with tba laid dertrad 
Aooi a ftirurr proaeaa, the mrtal hriDg cora*|d with alaga A ^aagiAr dlt ab^ 
Iba lap bole A Ail open, aad rnaaim ao dnrlag tba wboA tAm of tba oparaliaa. anAaa 
thabadabtmldrAelalbawtartorbaauiihoTatbaATelcftbaloriBeat m wbicb aaaa 
a IklA mound ■«•! ba raAad haAra A. * ..... 

The tr^ Aoun lo front fnrthMl fr«i tht ftir Imnf toew ofWMOa tht htM-cmeittr 
tbreva A tbreagh tbrta, apiio tba auA of tba ftinaea, tba alaga cwiaaaAg npoa tba 
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aT M. • IM* «Ula lAwirC* la afMw dt« (if-M*. «i4 r«M iC tfir 

LU- l-t* Iiiiiil — •*-Aldaaat l iai to lii til ttrmmtttiimtm 

aub hi* r“‘~ *>—<<* «•» TW« Mw Ifita timi*. 

aa^ lb. a»lM* tbfir*. • af Mail Md ar ciC. 

ap—itaWa4la i b.MW l a«»«b»t>aab«*» w tf tb »r. fnihn »»«rllaar»w>tbtWyAll« 

•rtom •» Aboal tbtaa aaataw •/ m baar •A»t tba aaaaaaaMaat af iba a^ta. 
Ilaa. be tbraM baab aaaa tW aala aflbe bMHb Iba fbnb tiata abtab ibM Cal area 
iba tetb af Iba aai« baaM. aa4 abMi ara ailaaC abb aaal; ■aatia. Ila a 
) M aatt aa aaa aab iba ya* <1 a.^M4 Cm* al iMaa. 


»i- 

Aiibk V 


TW MikCMt »o« tvTM cm Ik* M MTV ikraafli tk* liMk 4am. A 
iMaa ibaa aa boar allae Iba ayr i a ri aa btoaL a ^aaaiiif «f baC ^aawCiaf ftaa *a 
alB( laa r aawI X la raa aC by iba taa, laiaf aaaaHy ta a^ ^aaaUlT aa la Uw 
baU Iba aaiaa baaia. Iba weeluani tbea Ian aaea Iba aae aab Iba yaMb^ 

al Iba aaraaal baoti af iba fti r aat a . In manor ia ai tba lim af a Ml lad baiit iba 
nmuaa baiacemTvCae raibrr by Iba r i mt aal l iia af lbaaa l |ibafaai iafri l iiala.lbaa 
by Iba actiaa af iba mad) qaBatlly af mal la Iba ftalaL Tba liaibir . aflar •banatg 

lb frual daaaa, atib Iba ataayiM af dm aaal Iba ■fa*brM|a. bAa 1^ Iba fNab ila^ 

l^bij^^^lb aaribaa af Iba aabdda balk, dnlaa Ibna. aad Ihfvaa Ibaoi badb ma 

Aa baar aaf a half t6m iba ai m awmamm l . Iba taaf ba p aa la aam aal la mal 
l|aHiitiaa IHai iba an i bal Httia i b a aU ba aabraf la laa bafbn l«a baan ban 
aiytnf. Abaat Ibit Ibaalba IwoaotluaMi apaa all Iba daaa^ aaf lanarredw ars 
raah al bu oara ii4« af Iba Ibraan. Aa boar aai Ibraa ^aanan afWr Iba haglaaiag. 
Ibrra era fWa rapoan U Iba raraare. b laaiyaralan btii^ rare miAraala. Sa Mun 
IraJ la dm ana la Im aam Iba dapi a g btawb. A Unlaanal bdagibnaa iai* iba 

C la to raiaa dw baal dlflrdy, Iba aorbawa tara arar iba an. aa4 ibaa abm all Iba 
aa. 


Al tba aaf af n« ba an iba /rr< ar naaliaii bala( m apli to f, aaf tba Aaaa 
•hat, Iba raclMae la to W UAad a littlr, aal mal ibima apaa iba grm to ||ni iba 
arrM>lrr, ahkb laala Aariaii fS ariaataa Wbaa tba Aaaa ara ana apmail, iW laaida 
Ilf ibi f toaa a i laaf iilrif rH n‘—tr it— IIbt Irr**1—-lt—n f~~r~T~7-'-h-arh 
Iba iaatr baata. Tba aarrltrr allb ha rabe ar paAlla paahratbt rina "ra* dmbaabi 
back tovarfi Iba appar paal af Iba aoW.aaA Ua toaialial rpraafi Ibm aaUbraila arra 
lb aartiaca t b ra ag b Iba back iaara. Tbam nllyr aaal ibtaraa ia by bja a iid fl a Am. a 
Aa abnnlftili of lyalrkiiiaa apoa ibt leaf halb ' Tbe iaa wiam awaaabUa Ar a ^aanar 
of aa boor rrarba the on and iba aUfa toaalbrr tbmatb Iba Ibtar Imk fnara, tad 
Ihm nraaila Ibaoa oat, ab3e tba aaMtlar pnafaaa lha alapi Aoa Iba aaribaa af tba Aaar 
baala back U> Ibe npper pan af tbe mlr. Tba Aaira Maf am laft opaa Ar a linla, 
vhiladialatannrrniiaioaiaTapraa.lbe aaalallic laad. wbicb had beat p omrdbdfKarilb 
tba alapi, (ova Ana iaiatbc haaia. Thia oecaaional racAap of Iba ftiraaoa it ilxtufbl 
lo br Berriaary for ikr brttrr aapamioa of tba prodarli, (aprciall]i of ibe daga Cram 


la a alKMl tiato dto workaMto leauar ibair lakra, aad lani arar iba alim along «itb 
tba ara. Tbraaboaraalbrnbatoata Htir ra na l. a littW aion faal ta pal mo Ibe p ral» 
■araly to kaap ap ■ imbrata baal of tba Anara dariaf the paddUnc. After ibm 
boara aad tan laiaain, tba patobetaaebargad aith ftwl for lha dmfjAa, Iba rtglaarr 
ii eoo^llalaly opaoad. tba dnaa ara aU aim, and lha ftmaea la laft ta ibia «au for 
Ibrra qaanna of aa boar. In paarly four bmra ftnaa tba cnaiaiaaariaaat. all tba 
(loan baiiig oqwBtd, Iba mia t a nl Irrvli tba nrAaaa viib Ua faba. hi order la Arotf 
tba deaccnl M anr drapa of bad t aad ibaa tpreada iba dap, rrkiek an parli a d barb 
nnrarda bita byiaataMftaa. Tba htlar aair ibnraa la a ft^ quantity of ibaa, aitb 
tba rla* oat mrrrly of aomiag iba laad baib and prrraatiag ila oaidati^ bal of 
nadartag tbe ilaaa baa flald. 

Tea atiaotia after Iba third In U muiplalad, tba tmahar pata a aa« abam af Awl 
ootba grala.aad abaUlba donraof Iba foniaot ladn it Iba/imfl/ba. laftmrbiton 
aad fony toiauba ftna tba eonnaanernant, ibb In bring loldwdttba deota an 
•paaa< tba aaaaltrT piarcaa tba tap*bola to dhrbamtba lead iatolba nular badn,/ad 
thruwa ioaui qatebliine apoa Ibe alap in Iba iaoTr baala. Ila dwn paa bn tba tiap 
Ibaa dried qp loaarfo dw apprr part of Iba haank aad Ua awiMat rabad2aai am oj 
Iba bark d«m. 

Tba whole opandoB of a maAragaA^ lakra abodi fnar boata aad a balC or at bkm* 
Ira boora, la wbkb foar pariodi auy ba dktingaiabad. 

I. Thajirtijin Ar maatiag iba «m raqairra rrry toodarala Iring, aad laaia r*a 
boan. o> 

1. Tba mnmtIJIrt, or warhlng, raqairra a higbar baoi, wilb dwl dnon i al tba rm 
Iba ilaga on drM ap widi 8aM.aad dw farnan la olaa aOovad to cool a UMla 
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• f. UmImi !«• ptrio^ar 

ft„a4ii^ «Dd aiBVr from tlw tn« oalt hi mfiri« K» bii t»w i T%»ha* 

■ mMai «f kal «*fT lk« »lii>to •«<!« rf iIm ^hmrtimn 

HUM rf«TMi wwl tn ftaaffi Hlo iW laMUk Ia4 of tfc» oater hM^ *—?**.** 
wbWk fktaan tia trputiam •# iW •!■«•■ oaMiqamlljr tk« |ra4iMliM 
•r • *«»» u*4 1 bo* M owfo ■wtailio wrtol io oHaiaod. , ^ t.* 

rJmewU. of ooal aia tWMa»w l al llol 7 *tr»l hi ■aoltiad ooo toa oT^ faad-er* $cikA 

or iladfo I bat aHirMami***. a«T akipooo h> YoAihtia. wnha kbJJm fWaM 

vhh a itowar bial. iko aiwn ^ takiait from aorni hoan la aaiaa ho« aa4 a halt 

hmoadofaTf»ool}r7|aa1.af«aalatacOBa am a »l Bat baft tha omar*Hw mt»>ua> , 

luia tba koarti o^ laor ai ._^ j “1 

a loa. aad ara aion tauuMad 
at Uarir ommI, bataa Mwltad apca 
a baa alofiag ktanb. 

77U arwJUarti.—Tbia fanaKO, 
raUcd by Iba Frawb / l a r a aaa 
fi-r--Tf-. ia (Vaan tt Io sa iachaa 
hi briabl aail I (not by ta 
arra uwulai bat ia hMaualal 
aactiua, alway* raalaafahur. ra* 
rh^ aab ia ha dhaaaaioaa at 

dtUrnat laial*. m ahown U JIf. c.Tafm a. Waiaaaaa r.Ua*^ 

'“rnalwa/VMaaaa <y M* Sntrk/brmtt* m ara-b^—Tbit fun ^ ta 
mpluftd la lb# aoealiaa cf N.wtbaaibarUwl. I amb^ad. and Uarlaoa. U 

aJ^iig arirMl araa. abicb aara Ibna^y ‘‘T* 

bat ili« ara »»» a«ao rapoaad Io a ytaUtaiaary raktaalioo. Tba laaatad ora yarM 
ia tba ScMb ranaaa a B«iia coaaidaraWa yrolort ibaa^tbo *T^ Ta-TITJ. 
fMoa la tba Atraaca a laora poroaa Maa, and al tba auM uit!! 

tba Ibaadar'a «pr«a«» t lhal i*. U ailoai tba atrraai W air 
to dilTua* l«-«tf BKoa eoaitdataly aanaa tba aultara oatitaload ia lb# Ibraaoe. 

la prwowliaii toMBalt byawaaa </aa o ra b aa r tb, two wotiataa ara ^airad to ba 
ia atto^HM# frooi the h^niuji lalb# end of mb analtlBC ibift, tba dar^ ^ 
Wkiehlafhao Utoial^ ftM it^ eama»^ a 
oa lb# bMlb-boltooi. aod bato* tba 
bUlad bWaia tba aoaii. of lU balbwa. Tba |anrarfH biM 
.bob to a hlaia. aad l.y tba addition «f «a*U qa^Oaa rf aoal at 

ftra la obtained, Ullia* tba lamnh. ^ *>r. 

flfa. bttaaen tba torMooe aad pia#^ whiab 

and radDcad t tba lad from U ^iof dona aad aollcau^ in the ”**y- 

Uibcr punioM of Ota of 10 or It Hit. «arh ara iulmdiicad 'JU 

aonlrnu of tba Weanb ara Kimd aad kept opirn, being *5*ul/**T!i 

uaahMd niMO th* norlulooa. ontU tba beattb bottooi baeonto Ml of 
hiirtbSaJ*!^ ha wnaidetad in h# 

(W*!. «lx*d wall portly fittid wnl ic»ii-rpdiie*d «r», ?^v* 

fttnuim of mtM W Tb» wirWof ihift m th«i roffoUriy pfwwtded wuli hy ^ 
ino aofkniaiJ. a# fcUoarai —TU* fltabrin* ntad# op, aitry itat of an 
lb# bariaontal anrfbee of lb# ima», and ibi wboU naflijad to ramam ninacd to tba 
ki.^ fur th# apace of abonl #»» tnlaWc*. A* **"' *?**’ ““ pbioM 

a pohtr lB»o^ dnid lead. In tb# btarlh^toro b«iM ^ iraat^ ^ 

• {!!da a^ at dtffermt placaa. aa aa to looaan and upM l^ hfooaa, *1“ 

pun a part of it focwaida upon the norbatemr, allaatuig lb# rt«#ntlj ad<M ota to mb 
d^n mu. tb# body of luLartb. Tb# p^ la Bon M a^^ 

nitb abend e inobaa i^aarc. nhh which tba bronaa w aamlaad opon ^ 

and any Ininpa ibal niay ba*» bcoi mo mack fo*d. brohcB to rieert» “* 

■a far mlulcMtad ^ tb# beat, aaio ba qait# bard. *ad^h#rV;M.ra 
neea. ^ ptbed ^ aad tbrona aabla. to W attoltod 

'I-Bby arec^ -««y alaga." AiitU# ilaknl Inn#, in powder, ia than aa^ aj^ 
tba imna«t|bKb to b»*n drawn fomard upon the nortjtw, if it a ab.btt a ^a^ 
■norantaeat and a portion of coal ia added to tb# baartb, if ateraary, nh^ M 
n^kMaa know# by Miwieoe#. • In tba mrtn tiaw, bii Mlon nnrkai^ * 

Wlon, claara tba opotSM, ibroagb which the blail th e hearth^ nlA a 

■hotel, aad placea a pant unmadiaiely abo»# U. f luoh ba bolda IB ha propar ilttohloo, 
aalU it I* niad. by the retam of aU tba hrotua. from tba norkiton. into thatorth. 
Tb# 6rrTa mad# np again into th# ahapo before dneribed. a atratom af fteih on 
aprtad apon tb# part, and th# oprratioa of acirruif. breaktag tba Inmpa apon lb# 
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at am. Mk f iat gni ait ^U m a >, tl aiaat na nl i crirliy. WiM 
• ma^natt Ami wM* *• Mr ••4 
^mMw ^ mafm flr IM irwL mi4 an a&n Ihfla4 f*n 

m uL mmImUv mmm. 1* aU amm^ k k Ml amamtkl tM 


.•M fkUM Ml iW lMf4 Uigi rtpta m . aflat iW rtfitMiM a/'aitt 
,1 -n cmb^ At atma amamrr. At ««M 7 tArim^ a 6mIi ^mi 1* faa Aaat 

AtrntadaanLuUaayaUAAatlta^VamaaAtmmttaH MW 

Bttr iW WBth I mA a K Wrw •*«y ta*» UgW aWa, m aftmtag la Ml 
Mm wMMAa<rWatW W<;arUaWwM. 1>» aA m 6 |M<ai aalata tt AM 
pal laaitn M ttrj a 
AtMmcx af ftata Vaa 
vkk niu* ^l■ ^Tl■a|^l Aa iW ai Hta p y« 

lkieag)i ail pana af iW traa aw IW hiartli WMaaa, A«aa iWatfA IW 
af«MaiAitalaiMaaapiapaaaaM.aat>iiai « ataa^ 

TW anacipat panjaataa a W iMaaAM la la a aM pl a y m aa 6Kfc P*uV«*/ 
Aaiiay lha aaMklay iImA. aa iWaa i ran. — ll ta attj Mpaaal •• "5**^ * 
papar khM. abkA abaaM W aaaHWy apa lai i .a a a W aailWr im a.^aa 
tM/pawarfU. Taa aaab a Mat aaaM aa taaha tW l a ya Mli baa a laAaa iba aa» 
aa6 naa loa p oaaribl ha ika aCaal at tiakaa lha aaaiaaM M Aa barA Ma itiya. 
la (bia paitlralar aa ranila niia caa W pHaai Arjba aaaa btaa la aal 
At taatj aalMv i' --- . ^ .. 

trrf Aabla, aaa < 

Ugblar a a atotlia, a 

la lilTar. taaiita a bba raailrtably anaacaa. U aU aaam, k k t 
IbaUaM AaaM W aa aara tba aaSaiaa M laWa lha a^ aAa aawr ahar aM 
aaarp pfaaatina a laba la warkiac tW hank. flaaaaA. — IW blaa aaaU W a 
aarh diaUffI a paaHbia, aad aaia to paa ibreafh atarj pan at Aa baaan TbifA 
— Tba btanb aboaU ba ai|p a aal y aOtraA a daa tatanraW tad part M M ml nil 
aipail apoa tba aatbatoaa t abaa Aa panraUp Ibaad haiaa AaaU ba raafl teabM to 
plaaa^ a aatt a tbaa abtab an tothaa annAad. a a to Ana ataya. canMIp paM 
aat Tbk baabiay to piaaaK tad aaia ai a at Am baltoal pan M tba baaaa ana 
Iba acabalaaa, ba a aan baaadaial aCM ia paaaala y in ladd wi iia iaa bad f W 
tba BtaaaabarW ala kauatdlaala aato apM ll. aal. la (Ml baatad tUla. lha aoipbM 
b raalUa taanaad. a a aaailad ba atpbaiaai aald, baatay At bad b Mi ntialUa 
tutai haanailb lhaiWradaaad bad alatpadinni anal abaadaUpaatriW Wank 
iaanUabla alba Aa Man at Aa ba a at, wUah ha ham iwaad oa aad aipntd M 
At ilai ulitti. FtarA.—TW ^a aah p at Iba aatd tboald W m anaa tbu b jam 
attatatra to tbiAaa Aa hraaaa a Jtob aUy i a M daa aa b iW baa aaambata a 
ladoea Aa an bp aap A an tr al aflab i ha aa b aatalp to l aali T At beaaa ba 
paatp, tf, fWa At Wat baby too ynal, at ftaa Aa aaian at tW an. h ba a dW 
potiikn to tiiinai aarj aoA FUU^ Coal AaaU W ala a| ^ iad lad li l n iiil y t taa 
ararb aaaaaaaarilj l a ar a a nay iW balk at Aa hfo aa a. aad ra aiiay tW baath to ytl 
toolUL 

When Aa on bofa daeriMba toaaah raadU^.aad Aa haalb ia«a8 anaayad b 
taary pankabr, it vorbi «i(b bal a ntoU aaaiilT of baoaa. akkh (aab drp ahaA 
idnad. aad la aaab kapi opaa aad parawabla to At hbat TW radaat i ae a t ue aadt 
rapldlT viib a BtoMnto dayna at biat, aad Aa iby» pcadaead in iafo n ilda nb b; bal, 
if la tbb itato. At ilirTiBy at Aa hmua tad aapaian opoa At vaabMaaa an dbeaa* 
tiaaed, oa aaaetitcd at bayar iatoarab. iW baarA yaiabJp yatt too bh, aad iniaia 
diatalp Wyl aa to lyglalbaia toycibari n a daaby aridM At ai i an tp of ibatt 
nparaibaa to Aa aaecanAl aunayaatoai of tba praea n . It b aoi dUWalt la aodar* 
■aud vbp Atae aAcata taka p l ae a , wbaa it b loaiblatail. tbat b mahiay W anaal 
af Aa a n' W an b. b b tbaoxpyaa of AablabaadoftW ataoiahcaa ahbb prtoaipallp 
areoatplbha iW raddHim i aad At poiauo W ckiadp aMaadta to aaaibla b aianlay 
Iba naa to ha abba, at tW propaa toa t pa nlan . tad aadaa At taoti ArooraUa c<r> 
rnaatotfM TW impoataaaa at haaiay iW an (Iaa (Wai baparltba b aba raliaal i 
for tba Moap or aarAp maUrr h aaetaiaa ha padai tW M i i Mo y ( ifaea n . aad ia* 
cw aan lha qaaatilp of abyi. A aanr ittykt diflbraoca at rampoiitina at paabadp 
dnaard ora atop rnidlljr W aadatatood to aAci in radadhUllp i aad bran N b. Ail 
ett ttom ASaaral aaoH, or Aa amo aab b difbpnl Mnua. at baAra aWaaaed. b 
(Vaqaaatlp'Ibaad to aarh aatj dlflbnallp ahM natltod tiayip b baartk U 
bippnn. ibtaafara. Aal whb Aa ban oorinaa, toan aarialin af ora raqaha taori 
roal Md baa. aad a ynalar dayna at baal Aaa <Sban | lad H b (or tbb r ra w a tbil 
At (oraatoaa b aaab aMxabb, to aa ahhar to laawtr (br ora abchM^bii ahh • 
tom or a tauU quuiiip of bout. 

It baa batM ttoltd Aal At daaalioa afa naabbtfibift b dan la to lb bHiri.al m 
aad of vbidi tbaa. abb aaaap Baaaantiaa, Aa boarA b apt to baeaaw too bal, aad h 
to aarran r t la nop far mom tuaa, b prdar Aal h aup aaoL At ahlto whraa iW 
•Btaitby alilft b It bmri, Aa kaanbi aaaallp yo aa 11 boon, aad an naapiMtod^ 

Cwr aM a half or taa bap* af on (M to 40 cat) an Mtohad darby a abht, aad lha 

• lUataOcala 


* LRAD. CS7 

tW9 two MaiiaK* di# bntth wa(% rach bar AUb par vwk t tAniutiait tkrir 
vMk*! verk M S eVloek oo Wfdaodajr ■Itmiiiiw Ttwy ttv i nten i il hytwa athtr 
warknrt, «hn akn wurk fmtr ll-koar tkiivit UMlaMof wbkk tkry kalA U4 o'clock 
«■ rtoisnbjr* !■ lk«M cicki •kifta, fttoa M to 40 kiM* of occ err ■Bch«< ohick, 
wfcwi of food yioto?. pcowwo ftw » » lu fc dd rfi * of Uai. AioUkt aUli *k«*« 
tko iklft lii U or IS boon, Iho fanurc i* kiadloA ■! 4 o'doek fai Ike noninK, tad 
vorkMl wail • or 7 ia Um r>««ia( «wk day, lU day> is llw woki darian Iki* iklft. 
Of* an nkid. aad two awn ■! two bntth, la tkt tarly pDl of tack 
wfok, ourk ikiwo H*k (kUH^ (ndooiaa Bbaol 4 Ibddan cf lead — l«o oiker awa 
wark aaok a AiAs la ika Un*r pa>t of ^ waak, awkiaa ika Mai tioaatUy ■aehad 
par waak. la oao keartb. ftoaa N lo aS Man 
//aortk-radt «ad H mt / ur's Amt. — to IM eptratioo of narltlsc, aa altaady do- 
arribad, il kappaaa that porurin of ua radi aa d aad aaau-radared arc ara araaiaaatly 
aipalM (Voai tba krank, partly by tko farta id lha klaal, bat prii>ei|aJly by tbw 
drctrpitatkai of lha arc oa tba appliaatiiM of boat. Tbia atw b Maad with a pcwliaa 
of tba AmI aad Bbm aiadt aat of in aaialliiif. all of whieb ai» dapoailad apaa ika mp 
of tkt aaMltinx kaarib. and ara caliod Itraith a a d i. Il ia rtatoaouy to rawora lha 
baortk-aiada Am Uaa to uiaa, aad da p oaii thaa iil a ooarrakia plaor aalU lha cad 
af tko year, or aoM akertar period, wwu Ibry ara”aaahml lo pat rid of Ar ranky 
Buutar tkayr omy rowaJti. aod ika aiHallie pnrtiaa ia natalrd at a atrou heal, ami] rt 
haftoa la auAoa and e u k ai w Iota lanpa. iM allarwarda aaarlted ia Ike ore-kaanb. 
rianly ia the Mate way aa ara aadergoiag Ikal opeiatioa (far tka dm lliao. aa airrady 
dkcrilwd. 

Il ia dUkoh lo atate wkal qaaalhy of bearth-oada ara pmdaord by Ar aatrltinp of 
a yiraa ijomlity of era, bal ia oae iaalaaca tko brattk-eoda l aa du crdiaaawdtiapSTil 
btoga,oa biriaproaatad aad radaead io tbeiiTo-branb.yialdi<dnf ewaatoaleod SIS rwt, 
aad the pray abup arparaled ia Aia p ro em para, by irraiaMiil hi Ike abp-kaartk. 47 
rat.of tup trad I laa b la p the lotal iioaiaity of load SPS rwt, wkick it at the rata of 
S ewt t i|ra- 3S tba frota Ike aawlliap of loo biapa of ona 
fHof hmrlk — Tba varioot ilapa otMaioad froan tka diflarral operaliaat of lead 
tatrltinp arc diaidod iolu twu clatant Tbiaa wkieb do act coataia a aultrirot anooal 
of Birtiu lo pay kir fartiKT Irrotaiast ara Aroan away aa walraa, wbiltl Aoaa ia wbtek 
tkajwrraatapa of load ia aoBoicatly lorpa are traotrd by lha ah^branb. 

Aft. loss, 1044 tipriaaat a tlop-be^k, tke/uanwaa d ■ aa ^r (rlbow farnaeclof 
Ika Fraorb. and lha hnmmtfim (orooked fbra^) of tba Uanaaiia i aocb aa m a^ 
at Alaloo Mour, hi Camberlaad, M the radnetioo of Ike Icad-abip. It raoenbiaa lha 
Seefeb fbmaeck The abaft ia a poralUlopiped. wboae bate la 34 laebtt by 34 iarbeo la 
aria iatidr, and wboao boipbt it 3 feat t tka aBW.pUu a, of ca« iroa, alopaa alipklly 



dowB to Ike baahi of iwrrpliaa ortka (bra*bearth A Tpao both of Ar loop aidea of tba 
tolr-plate Ikero ara earn irvm batata. oalM toarara, c r, of prrat otTroptb. whick aap- 
port iko aida walla boitl of a eoaiir praioad autdaloor. at wall aa tba can hoe plale d 
( AwrMOawX wkieb flanalbcftimt of Ae iliaft Tbia ataadt 7 iaekn offftoa tba anla* 
piaaa, Iwrinp an caapty aporo hrtwrm tketn. Iba hack aida ia made of caot iron, 
mat Aa i,4e-plale to Aa katitoolal tny^ In ha middla i b«l aboao ibia poioi H n 
Bade of Mndatnac. Tka toy^ ia fhNa 11 to t Inebra la diametar. In ftoot of iko 
too-bcarA A ■ eialam » ii piand, tbroepb wbkb waur cooihintUy flowa, aa that Ike 
aiapi whick apanlaaaootlT onrdow the fttre-beorlh Buy brroBM inlUlcd and diaidad, 
whereby Ike lead dlairailaalad Aftniph (kcB Buy be readily oapotaled by waabiap. 
Tkt Irod ittaif Huwi lynm Aa fore-bcartk A tkroapb an orifiea. hto aa imo pot/, 
wkif^ ia kept ortr a ftro. The np-ml obtalaed from Aia ilap-hrarA it muck laaa 
para Aan Itui nraaclid dbractly flnrai ibr on. 

The wbaK’dMttaB of lha ftimarr it filkd lo a keipbl of 17 iackfa, Aal ia, to 
whkin 3 or I htebn of ike tnyi'rv,iwiih Ae mbbiah of coke rrdaced to coone poadw 
and btol ttrnnply dowtu At rack tmttlimg tb/l, Aia bed mud be made anew, and Aa 
Intorior of Ike maaca aboac Ike laySre rrpalnd, wiA Ike aaorpiiaa of the bnl, cob- 
airtiiu of CM iiwo. In adraare of the furnace tlR rc it a baiin of receptioa, which ia 
alao aUrdariA coka rabbiih. Fartbrr off h Ibe pit. fall of water, lepleaiikcd by a coU 
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• Pj»*- 

fcnaofk r«M vnr »W »*• fcii ta "■ 

«Imm wnliiwi wmkn iWw #| «io 
I m l« th« liMi (1 m( •■T fc* ••■•**** ' 

- ib}fca*«rkf 



TW MriBk !■ •■t U 

«iM.a^lbOTfcii iM> lh« « 
whMk av; M« Mi^x «■ 

lidtii. »•««. 



■(■• M 
Jthmm< 
«•« fT* 
kr • tM4 vWm 
t lw —fli ■li*. aai I* 


••fcw»i*r ••»•»«»■ W#*«. 

TW «at*r i« MW iM* *ama • 

•WMm whfc Umi rf tW MhM 
W M ^ l > K hi tia hmr 

« M M irM l li^ 
Ai Mpb WmJ- 
rxlrraai sir. 
Pt^ 


BwaWwa. wWrwl ky » M MtMW4«o>«twikrf»Wfc*-*h^ Al ' 
MrAaliM. •o* ifc# c*«iP*F*****f** ^ •Ilk IW riUfw 

huI^UlM tW olWr.oJuMCWlmy. cu mmxk Ww m* ilh IW sMt*.xW Ml 

vtail lo ill# . * a ^j wUk 

fu#'««l .r WUf Mow. ky t MmC. tk#.# yt ^ 

Wm> 4 xir. WWx M*hiM with «>*<•»,» i« bAm fcw W »» ^ 

■oMiiT af liH M oHmT Mt-ttaM oftntM •> M t* yrntm IW —« ■».«;— * 


«■«' 


TTfT nMlMl# wrongw m «wwr w ^ - .•; ^ *.i_- 

•MMiMM ta !«»•**«, «»«• by WtMMiBf M iW IrtyMMM* •J ^ 

tW BtM Mar W *llo*«d !• Wi*inW» or ibofitB, iMnrliiix M iW *» ”*_*!*# 

mxT mnir/ TW inawnuar* UnnaA M Mw«rr bMl k !»«■ iSO" «• *W^ Fakr.l 
utiw Wbm h k krM»4 M ftwo KW la XW. It k fowMl baycaabU to far* a aaia ^ 
aalb^at Uaiith to iwaxay tW hlaM to tW tonal ef iW baarth, Ba4 ihanawa IW 
bark, abith k rxyoanto to rrbBiU. k i(Bkhly WMta yt X. 

TW adranuipi to W dariird ttnm iW axa af tb« bal UmI «U1 W axkkM. tooai IW 
mnll uf Iwa nyrTtoMaa «bicb *rta tried maw yaan ■iiiec> _ 

Tweaty-eicbl uui of abc Mielted witb cold blail einiunMd Btt cobia toM af mt 
per Blaole. 

Labour eoM • •• • ** • /S7i 

tkfca .7 toia,Mt 4 e.«d... II 6 


Total £11 IV 1 

Thlrty'tto loaa of itailar aiay mched with bat btaM coanaml #00 ewUa 
air yrr toiaato ^ 

laftboor coil •••*••« »9 T 

Cobe. S tnaa. 17 cwt, at fto. •£ • • 7 • 4 

Tarf far A^iag air, II loai l^ lx. bd • 0 18 4 


fart of 


Totol £11 V 4 

From which it win W x»« thal, wiih eaa.q aa rter part Ina ak, a aaantr yafi Mor* 
alar waa aiclltd yrr wwk, aad a aaria|t af expraae of acariy lOa xOWied. 

TTir Inaa of le^ e xp el ka a rd ia nadlinii by IW afai|| hearth, k, bowerer, eary yt*M, 
area aader the nraal hTnoraUe cimaartaatoO: **4 h ba^ cnaaraacotly. af lairr )eM 
brea mdaaiiy raperaeded by tW CwaiHaa faraaor, which wU ha abgnly daaaribA 
Mur lanri aad wefl-eoodoctad eaUbliihaMmla allH hoaaiwr aranl aw to eaiyhiJj^ 
alay kaanh, aad when writ cooeirnotad and ahilflUy aMBayrd, lb» loea afkia# vu 
rnlatilbatiaa auy he coaaiderxbly ndaetd. « *r . 

OubLm /hntoer. — Within the laM few yaara a Maat farnace haa been 
lolrodaead iato tW Wad worhe of thk oiaartiT. wh«h ymm I jpeM adraataitM 
erery other daaeriyiino of ayyarataa which ha« hern hitherto eaiployed far^ tW 
tivaiiaeBI of lead oraa of low predure. Tbte apearalin, allhonyh flrat etopto^ « 
|lyaia.wM mreittod hy u EaylMhnuui (Mr. W. (Inondry), wW waa ratyl^rd to the 
redoalino of rich alaia ia the aaiyhbnorhnid of (.'arthtyraa. 

Thk Ihrsaoe k drealar, aaiaUy about S feat 4 tehca, or 9 feet • achce la 
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IB (bikrs iW nlii 0# tW linfa < n»i b«< fcjr wk* wt*, lu 
11 fa»« « iadM*. MiJ lk» at (k* —ww r y Ui»*»iUU t »P«*w. 

mini tka broM h MwU by • ami-circiOw »lM 
r* Up far reuuiif 0* Ikr afag. nd kn • lo«*M«diMl lU. Ui •kitb ia 

Oa tka •op^lkia cylinder vt brickmrk a boanitepad torrti»t of . 


duArrr.ndiiMaatnetadaflkabaaitrr brkUaaaiMiaadn lotiMrtkCT. a^ 

allow all the WaM ID fallow tka radii id tW rirela d n»i b«d by lha brirk wa^ lu 
aiaal kaight u t faat t 
la Ibla arraagnml 
faraiabrd with a Up fa 
plarrd the lappiag-bota. 

Oa the Me of thia cynaww w amawa • —a — ^. 

•apponad by a nu-iraa ftaailBg. rrwiag oa faar pdlara. aa^ ta faia > » P*^,* ** 
doorto i^ag tka faraacc; aad lha oallat by wki^ tte .»**?^.i** 

cwubaaiioa aae^ to th. ian Tk. lowrr port of 

hodr of tW tor«M wkilM Hi top k rloiod by m Efcb m 4| teca bnekmcn m m 
tfwwfay. The bMtaai ia ooa ipiwr d of a adetare of eokr d a rt and iiw-akB^ aligh^ 
ainlauaad. aad wall bnbea to tka ke^bi of tka top of the hnMt-paa. whkk Uaoda 
nrarlr • fart ahorr tka towel of ika floor. Ahowr the braaU-^ ia “ 

taraed aa to flirai a aort af airlw, la iaekaa ia widtk. aad rathM owre tkaa * fact 

Wlw^lkr bottom kaa bora aolidly b ra trn , ap to ika rMBM baight. it lahoOowrf 
oat to aa to farm aa latetaal rarity,' aoB imcairat jag "rwlr •*“ 
whieb ia flUed with ika auaa maicM and mha^onilty kolkiwrd aa* to a drp«k 
iliabtlr bcbiw tka Irrwl of the iataraal aarrty. Tka blaai ip lapptiad by iKrrr wator 
toWiir^a tarWa h diaawtrf at the amaller ead. ft| ia^ m the largor.^ 10 
inoba* « toagih. loto ihata lha aomlaa arc iatnidacod, by which a earrrot id air to 
ebtiplird by toanaa of a lha or rootilatur. maUag ahoat too rwTnlotiao* p»f Biaal^ 
The bfaat aur ha narnirally coodaetedto tlw aaealaa Ihrvagh bridt rhaaaato fariud 
bcaaalhlha itKWoflkaiawdtifighoon ' . „ _ ^ 

Tha orra tnwiad la Ihto fiuaaca nagkl aarar to coalala more tkaa 00 par «d 
iMffgl ricbcTp Hitt ht f*doc*d li» ftbcNii ihl* trwun by tbc addtuM m m 9§§ 

aad olkar flam, ia chargiag thla apparataa, tka eoha aad MW arc tappUed ttratam 
■apar tontaai, and rar* aiaM ba Ukeo to to dtopoaa tka coha aa oot to haat loo 
riotoatly iho brlrbootk of tka Atrnaert. In ordar to allow tka itoga wkU aiw ptw- 
doetd to rempa IVaaly lato tka hrraat-paa. a brieb to toft oat of^ ftool of t^ 
faraara at tba bright af tha fara-hnrth, which, far tka parpaaa of ptwraatiag tta 
rooliag at lha wo^ to kept rorawfd hr a layar afcoba-diial ar dada m. Fr oai tka 
hrrMt'MS tb» Uac* coBstsatly oq o^vr ft fpottt l&to caM-am wigyfHa «bct« 
Ikry coaaolldaia wio maun , katiag lha farm «d iraaeatad pyraaude, af wkick tW 
lam kaaa to aboot t bet eqaarK Aa aoim aa a eaflktoat maonal af ind w 
arcaaralatod la lha kollaai of tka fanmra. It to IM oft fatoo a lataral laad-pia. by 
mftovitiff thu rlay-ttnpper of tb# Iftp^hoto vHftftted i® U» tb* ^ bcvMl^MA, ftM 
ftfWr beta® properiy ftki»«ft4 H h iflio nwftkU. Wbrt Hi ftddii^ to Wad 
on ttmiM CkftwHMr eoonitiu t nmiB portioo oC eopper. tbk »c^ wiO bt mad m 

tW fbno of ft OMtt iofttHif Oft tbetoflbn of tb* bodvo bfttb. Tbn. ftboo MAcirwIy 

soUUMa k fWftatrtd, end after berad roftitrd if operated e« ftc tW copper it w ift tei— * 

Tka waggima la wkick the Ufftiid alag roar oft are ftw^aantly amda to trarano 
aaaU milwaya, by wkick, wkaa ooa maaa baa kace fwmowtd. ki ptoec may rndily ka 
■iipnlWd by aa amply wagfoOL Whan oaarly cold tha CMiagi of tka wanotw w 
toriwd OTar aad tka blocka of ring aatily aude to drop oat la addiliim to tka facility 
far tnaaport obtaiord ht tkto way, oaa of tka gr^ adriatagea obtaiaed by tbu 
atallinl at taaaipoUliui artoaa fnaa tka oirtaaiataiiM that tboiild tka finaaer* at aay 
lliae rna toad or malt, wttkow Ua hriag driaeted by Ika ■malltr. lha wbob of it win 
ba aolbatad a* Ika bottom of tka fato^ ftom which, whoa caid, U uay k* raadUy 
dalackcd. * 

In worklag tbaaa fttraarre, aara moat be tahra to pr^nit flam# ftwa lypeariag 
at tka tatrarl-kcad, liaaa, proriilad tka alagr are (oflcirotlr l«{Bid, tha aaolar Ike 
apparmui to kept Ika Wm win ba tka lom of matal throagb mlntiriaalVm. Ia additira 
u» lha grraioal attaauoo bciag paid to the wiirking of Ika faraacc, it to ait'itoiry, ia 
order to oblaia tkr beet rwa^u, that all catablialiiDcBta In which tkto i^pamlas to 
employrd •banid ba pnrldtd witVIong aad captefama flam, la whieb tka aaadcnaalhm 
of tka fama<*mkn plara, pTwrioo* to BTTiTlag at tha ckiamry-akaft. Tkma fluct 
ahnld be baUl at 1m (brra bavin width, aod aiz fact la brigbl, to aa rrndily to 
adadi of bwu claaaod, aad are nftan nudr of arrrral tbowaaad yarda la length. Tka 
raloa at n cocMlcaacd. aawunii to many kandrwda, aad in name laKaaoaa 

thumuadt per aaaom. • • 

la order to be wlaaBtagaowaly wtirkrd la Ibaae faraaera. the arm thoald be fact 
raaitrd. and aabaaijamtlr aggiotorralcd into laamrr, which, aftrr bring hnikcn into 
ftagaMWia, ofahmil the ^of the flat, aad mixrflwHb tbewarioga flaaaa,sic chargrd 
as brfartwdrambad. 

la IB rto a hl ia hm aat ia wkick Ike STcrage aamy ptwdacc of the rn a au d ore Ifar bad 
. or t 
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W Ukta. Ck* Ikmm yiM H lat IW »ri*kt af eak* *» .«*»*» 

IW A* ro"*^ TW ■tatw* ctonM 

tb* ftOT»««.hittoi«it»M»».i«wi>— 

frM • ptrrkMw nfwmiloB. ■ rw«i oT imp iroa. ami T fan* af tia(«aaa. 
ftiraaea irarl» aff akaat araae aan af naM«4 <aa ia IW taatw at »* k«aii» tW 
««igkt efilact oa aff ia aboat 4aahtt ibal af Iba ba4 nbtata aj. aa4 Iba naat naam^ 
froa tba i a3 a » oT iba paa la aaarif • par aaat a# iba Wad liaiiiil ^ *»** 
tnalad ta ibit aamhtubaaa* la ai l a l at RaWaa. mch auaad aiib tfathaaa Waa. aad 
an tbaaafaaa aaawabal laAacaarr. A Ibnuaaaf ihUbiadfayurat WaWa luaaararti* 
aheat loot) aigaMBIal dia-baicbi, aad iba auaa aaaibar eC ardiaary 
Iqaalltjr. 

lOM IMT 
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■ KiXirf »Um«»4 «i fc«n«^ -ctiKjrf • t 
i(M tb* Ua« t T. A-lur. Akih. 

• aistm of twkA^aad lri-«*»y» e e€,th*fmj*tm i ^«>» 1!f 

■MIIIBTT I r ■ » iroa pOkni r, iko brn«t-|u i o. k<«te taffuf M«) ■. Uf 

uflraM-puit I. fiMdiaf Aaori «, flM-lmtfi i>.« irrMad 

fW lOMi. IMI tn Ik* • ■ormbl# tm 

aaiumtwmttmt Iw flMa laaaif oa few »■•«»»• 


lOM 



IMl 



ThoteiaidimtkMartlM oTMla b* trtrtrf la thtm tkraaeM nav W rfcetodri^ 
by tbtf aki of ui ociliaary renrrtoratory roMliof «c hi i# 

lulnt 

Th« bati aiiaMtd far Uiit porpow eotMiM of i«rtaairilar dnalwn, batlnc la 
«a plr5^ -Uli foe tb. of Ik. rtrf.af tma», m 

well u a vUa doar for chargtatic aad ailkdiBvina ih» era lo ba opcnled oa. 

Karb af tbai. ebamban a of taoialahiK fraai bS la 10 toa. of ora, aad 

i. «rd*l S^c rtTlayar of ora ,^irmaoAk\,H - tU daar. ai^ tbi^ 

after bariaic brao ooretrd by a laj w of ora abuat two foH ta tbickaai^ i* Id****^ 
car. baiaa at ibe nai. liaM Ukaa lo elate, by a we in of loot* faneb-watk, Iba apea- 
bm afuS; door <a Iba anaa bn^t. Wbra^ia.flrM byar ha. b««a. .fciraliy 
icoilnl. a fnah itraiBai afora, laUad with a U«U real or rbarraal, ■ Ihrowa una it. 
aad ahea tUa byar hat ia »tarn baaoaM MSciaaUy beotal.,lM tea b throam 
oa. ta Ibi. aray aaaa era b Ihaa tiaai to tiai. added, aatU the bila baa beoiair 
aban ibi ortde. of tbe d o ara a y b oloard by aa iroa (dale, aad the operaia* proor*^ 
rrfrabriy aad ahhoat fWrtbrr traabb anUl lha jpaater portiaa ba. beoaac rtntaalcd. 

Tbb anuUy bappra. at Iba capiralioa of aboat fear anJu tnm lha ikM af tr« 
ipakba. aad lb* bn<k-*orb (hart i* thea raBOTrd,Bad ibe arm btokea oat. aad after 
briap adini with proper flaxea, paa ied Ibroapb tbe bbal ftataao*. 

Tbe proportioa of wood aacaaaary for lb* roMt^ of a toe of or* br tbb meaa* 
Meal Dtccaaarily drpred oa Ibe ccaapwlioo of Ibe auarrab openrtad oa i bol wUb oi** 
of Ibe dearriptioo aborr tBeinkaaed. aad la a aeipbboorbood whet* wood b laodcralcly 
obM^i, lb* dMlpboeatinD laay ba rfferlrdaat a coal of aboat 5l per tea. 

CUhaMp.—The lead obuioni by Iba rarioaa Dtaecaac* abo** dtarribed pronaUy 
(oaiaiaa a aaBcirat aaioaal of aihw to reader Ita extraelioe af »iwh UBpaetaac* i 
hat, ia addition to Ihia, it b not iiafreiiaeally aaenriatad with aatiaMay,tia,ropptt,aad 
eariaua uhtf imporitif*, which rr^oirw lo be reawtad beftir* tb* aopatattaa af tb* 
aiieer caa be eftaetad. 

Tbb iipeta ti aa e ea aiaM la faaiwit lb* hard bad la a rrrrTharatiwy fttmaw af weaUv 
coamTactiuea aad'iUlawiaf it ta iwaiaia. wbea ia a nulled uala. rapoaed la lb* oab 
diaiap inflame** at tb* gaae* pnaalnc Ibroogh tb* appaiataa By ibla trcatBMWt tb* 
aaiuBooy. oopprf, and other imparitia* bicour osUa^ aad an riuBp lo the aarfoae 
af tb* nCflbc balk air akiiaaird off, and maored with aa bm rake. Tb* baanb of 
tb* foraae* fat wbieb tbb opr^iun b ci^oalad eooaiu* of a large caat-inai p^ 
wbieb any b* 10 (bet la bnfib, ft bH « ia^ la wbbb. aad loiaebe* iadeplb. The 
flir-plac*. wbirh b 1 fool « ipciie* la width, baa a leaatb eqaal lo tb* wabb ^ tb* 
pea, aad b tepantal from It 1^ a flrwbridg* Sdcrl in wMlh. TV* bei^ of lb* areb 
at the bratg* end b I (bat 4 toebaa abwre Ibe edge of lb* paa, whelal at Ibe oatet 
cattmuty it b only aboat • iaebaa 

The bad ta be hrtrodoced *■»■" lb* pan b flirt fnard ia a large iron pot flxed la 
* CBS 


















eea lead. 

briek-warii tt ifia lU* Of tlw h n nn. Mi w»W»yiM « ly Mol M* h thrm^ ■> Vea 
Mtcr aiuiiai fcr Um yaryoM TV Unipli «f iiim at ■>—ry *» tW M nt ca i to a aj 
kari hat ahTimty <hrynia m th* aaia* Mi — iiW «r Om I wyali ia vhkk it 
enotalMi Mi. CMM^amlljr, mm aariHir* «UI h* f Mak atiy haymnti M th* 
y^ilf af t«H** hoan, vhiht la othar la Ma f n It k tmemmrj la eoatiaat th* 
o^iMiae iarlac Ohm ■* ftwr wmA%. Th* ahatcv ai hati bai tarit* ftaa alght M 

VThra th* arlal (• ihaaaht to h* la a ft ttair hr taypiait, a Mall fflttiM talus aal 
with a taitv. aai psni tav a aMioti aai Cor thia y a i^» It hu a i ca n a rit ag ta 
Maw* >1 Ih* tarihc* a ytml'sr cryMalira* ap ya ai ai i a*. sUah shts aaa* laM it 
miily a*ka M« m ai t * i. A* tOM aa Ihit a y a uaram* |*at * a»* hariC M Itna yhtf la 
aiibirawa Aw th* hatSM td th* yaa, aad IM laai Taa aff hsa m itaa yaa. IhM 
whkh It it ta h a qu a a dy laiai hrto awaiMa , 

Th* ItoM af eaat tfiMiiac th* ralriaatlM *i aM hai af hart Ayaaith laai ia lha 
Bofth ti Baglaail art abtM a* fcUoaat— > 


a A 

vr*^.II It 

Ooait, r7r»t- - - • - • 0*-T 

►i|si»*,A*. - .0*t 


9 ft 

Tha L iiaa ti B Bli i i a of a ihraa** ei Ihit ioMtiyliaa la^aim 9000 vombm triak* 
1,900 irr-brickt, ud 1 mat aC (r« da*. 

fiyt, lun aai 1001 ta ywata t M altaatkai aai *<*tkal aaetioB of th* oalahilag 


ion 




9 l*thafii*-pa«ato,aah-pJlt fT»-taidg»i 0^eaat btaiyM t a, flo»i rrr, 
chaDiicbfcrBUa«iacih*ctcayt«fM^uK|a,oMariha««rlUagiiaarBi B,ay<mtftir 

nuuiiaf off ealris ai autaL Fif. 109* rt* 
yrtmtatWyannaioTad rmm dwauMoaiT. 
and dinwt a man bilha Uy Air th* Istn- 
doctioa of a thert iraa dan. tightaaei with 
BKiiiitaai hoaa aah far keayAig ia th* Aaai 

■trial. 

In the Blare aiadm Ibnurt* of tUt if- 
tcriytioa,^h* rtaiirn are ataall* rooiaiii 
to prwvat bfcaktg* ten *ayar^^a^ vbiitt 
Ihr tipping la effeeiai bj laeaM at a hoi* 
'hroogh Ufa hottaa aoar aM of th* thlaa. 
Thia, vbAi c l atto. It atopyii In lataaa of 
aa inra ylng Vift la iti yiaei hy a adghtai 
U*«r. ^ 

f^sfaatrafwa ^ At tdnr. — Thit proc M it fooniai oo th* eireitaiataaa* Arat 
Botkei ia tht yrar 1999, hy the tat* U. L PaUintaa of Ne«caill*.aa>Tya*. that 


1004 












































LEAIX 


tM. 


ihiA M •am' ii acM >a a nitabU Taavt. aArrvar^i ilovljr allovad 

to cool, aad at tlw ^ kaft enawaaly itimil. at a orttaia lcai|»ntafi eaaa iIm 

liat af Umi, aMtaOk erjMala W»u M ttam. Thaaa m ib^t M ikry an 

‘ ‘ M aaa aia i 


BKliiag M<a 
{irada^ aia 


. M tW koctaa, aa4 as Wiag raaaiT*4 ara tmmi 


Miaar tkaa ikt I«a4 unipaali]r ofcra^ 
ott. Tkaf<illtiu4 paatiaa,fnai vkidi 
Um eryatali ka*a baaa taaeaad. viU 
at tkt aaaw tiaw W laaponMully aa* 
hclw4. 

Tlib ofNtsilea ia aanlacted la a aa> 
rwa of t or 10 aa« Iraa yala. art la a 
mr, ahb >fao<ac«a WaMlk TWaa 
an rack caM^ of eoataiaiar about 
a mat of caWia>4 Iaa4 1 aait aa taa>> 
awinf ta ofar a tlo a tbu qaamny of 
Mtal.«aetalBlaf wa «UI aafipuM SO oa. 
af lilrar {or ma. b la tri l a ta O latoa yat 
(«} lOMtaboai ibaoramaf iba 
rrW TUa arhta malti4. it canfUUy 


luas 


tOM 



abhamid aitb a paTAiralad ladla, t<i4 
ibr Ira imawdialrlT wltbArava. Tba 
g«ilia( af tW aMOJ It abn friqatatly 
hmtratJ by tbrnoiax aaur atua bt 
■arlbaa. tad whilM eooltar b U krpt 
eoaataiKly Hlitamd ky Baaaa of a leaig 
baa atimr or rliaa. C»y«ab aooa 
katpa to amkt tkair aftaaianca, aa4 
than at ikay aoraaialata aad IbUlotka 
bottaai arc raateaad by auaaa af a 
iarfa paHbaamd ladla. la wkbh tbay 
an irall ihakaa. aad aftarwanU «r- 
nail Otar to ikt arat iwt to tha hfl of 
tba vorhama. Tkb nparMkia foaa oa 
enalmoatly aatil about 4 Coat af crya* 
tal* haaa 'Wot tak«a oat af Iba pit r, 
aad baaa bra |ilarad la pul a. at 
obichtlaatbapoir, laay ooaiaia aboM 
40 oa. of nlacr to Urn toe. abdil ibai 
la a. will ooly ybid 10 oa. Tba rkb 
laad M r, at tba ladad iaio tba aaal 
pot a, IB Ibe ri(ht of Iba warkauB, ted 
Iba oprr a i l oa rr p - a tad hi r. a a ftaah 
qaaniaa af at ria a d bad. 

la tiib way takiacd bad b aiai* 
ataallr latradaacd. aad Iba faaahhia 
paor bad pMira coeifaiBanj to tba WA 
of Iba wnrkmaa. wbllat tha rlcb b 
paatlaa luaard* kb rlplrt. Eack pc4 
la laca a tbiai wkan lUa whb bad nf 
hi pnipar prodaea fur iiirrr, b la ha 
lara cryataUimd. tba paw bad pamhig 
to iba 'Wfl of thr workoiaxi. and tba 
caricbad bad to bb llftbt. Hy Ibb 
nrtbni] of irrataHtii it m rridtat ibM 
tba cryauda obtaMad from tba pitt to 
tba Wh af tba woriaiaa man srado* 
aUyb. drpriifd of tbrir ntnr. whilM 
tba rich Irwl pamiaa u kb n||ht ba> 
e^an condaiirily nArr. ThC'flaal 
mull ••• t*d of tba nrian 

ikr poni^rA aealaiaa rrry litib ailnr. 
wbibt at tba ncbrr a* aacradia/^y rich 
aOM of bad aat! liltrr b obtaiaad. 

Tba poor bad obtaiiwd ky Ibb pro¬ 
em tlioald nrrar coaiala aaon thau 
IS dwtf of aUaar prt toa, wbibt Iba rich bad b ftaqnMily rooccatnlrd to SOO os. 
to Iba toa. Thb neb bad b tabarqaratly cwpribd in tbr radatag fkiaaoc. 

. D C 4 
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Tk« Ut« 0^4*^ br ika w «iil t! ik* mtiIiK «Wm MMnal likow k 
M •( ia aha«t !• Wbrt ia Ji i i a iT , umI • lackn hi 4i»di. bM vkM ct— m m« 
■««J anwh tt/grr Udix ■» mmlj naMil. A bna af <faM hw bMB 
■ hick «fcet» iMhUt rabh teomamy ot tobpar » itia l y i nifa a. Wlan,*ina(iha 
o|wntiMi aT cralaUiaMiaa, Ika ladit bacoaa aa ckittt4. it it < 1^ 1 1 bMa • MaaU tnni 
w f iah i C Im ar a hifhrr tcan^ara ikaa Ikal vbicti ia Ma« •aaiaA sM bM>*a 
b; ika BUM af a ttmftTft*. TW pot twatainn IW riali taa4 k paarilly ralM 
lha Hit. I pal I ia mmm catabDaloaaata, kaaafar. Um k« pal ia abidi tha pear iaa4 
k rrriaallkMl atoka tkk appaMaiicia 

Fift. IMS aa4 lOM fapnarai a ptaa aad akaitiaa af a an af Paadaaaa> poH, 
arTBa(r4 ia Um NMM appnr*«4 aap. akllM**awkalpna.*lHaB«MabUM4at»> 
mutU Irad k taakU an. a.e,a,a.»,a, a.aoUi.aiaUMaerbiacpai^MkikiA'.i^.a'. 
W. a*, r, o'. W. aad I. Me Uwk napi rt ira >r i p lata a . n»-iMpiT |iii“ ii a a mi 
aiaplupad br baalia( tba ladka wbaa iWp haTt baaaaM loo aaaik toUaeaU ia Mai- 
prtiuana 

TbaApa.la9;aadlnM.iteawliaaiabo«ia|tbaBMaaaraf aMtiMM4 ilM amafa* 
aMBl of tbapuoaad taaa a, peli Pi awia ioai c,aahpil. 

- * inpT 



Tba cm of rr^ilalOte eoa Ido af catciacd Spaiikb load, ia Um aalBhljakm.ol 
^iioliid abrn trrauap of rJrinationi k aa fbUmtt i — 

VCm^mm ** ^ 

* * * * •- * - • »« 

.. »-i 

••••••••or* 

• t * ^ 

Total 10 

* ^-**** eoatalBod la tba rkh Lead k coodardid ia a 
eipai Ntaiiaf ibc bocian of a latarbmtorp fltraaca a raiarrp. 


















LIUD. 


665 


MlUf oMMIba tlw litlMtf|r(prodaai5,iaMM<afWiBf •kaorMkrdMnbMaacc 
of Um •oprt 1* m off la B flai4 m*r, bf aMaaa of a 4ryaaaiea ralkd a fMa. 

TIm mm oT dw a w r *M > Twita wjiii tliaflilwr toa uM l w ai of ih« fitmet. bat ia 
aaaaay amtr aaaara. aad la M aMantaa af Mabury ■» any ba aboal I bwt • f 
(Mt • tackta Tbli W (ayarMnl ftaai the half af lb* teaaM by a irt^lirklcc la 
iaebw ia bnadtb, M that tha iaaw aa4 bvaini ur yaa diractly aror tba auto ^ 
iba aaiwl. aa4 Cnia tbaaaa maya Mj ■wa i of two arpatala apmant iala tW auia 
aaaa ^ ika laalilabwiat. Tba capd aa M caaalM of aa aval ina riaf. abaal S 
iaebaa ia daMb, its (rrataai di a wH ir baa^( 4 tba*. aa4 i4| baarr aaariy S faaC Tbit 
ftaar, ia oliar ta Wnar aatvoft tba boMoai of tba ea|ici. It yrorUad vitb anaa^ar* 
abeat 4) iacbta wida. aad' aaa bair iaeb ia ibkbaaaa. la ordar la naka a tbia 
frtBM ia baalaa fltU af laaiy-yawdnvd b caa-at b . liiabdy a wal aar d wab vacar. 
taiaiag a Maab natlia of yeari-aah ia •olatioe, wfaicb hat tba prnjiaTty of gtaiag 
niultlaary to tba ratal abaa baatad. 

Tbr caaoa of tba irai. aAaa tba riaa baa baaa vtO BUad abb tbit aiiatai^ tad 
tilidli bialta ifeaB.it a wn tad oat ailli a tawil Ifaaai, aatil tba tidet trr bft 1 tnrbta 
la Uu^aatt at loa, aad tbeat ladMa at tba boliaa, abliat tba tb i nbia ai of tba tala 
iMalf It aboot t bM * 

At tba foaa pan ar aida aad af tba im tba dur Awta af tba bardtr ta tv>rat«d to 
•it tawba*. aad a bafe it ibaa em tbrcaidt tba bontaa, abich e nana i ni l ca l at with tba 
apaaiaya or (tlaa by aUeb tba Said Ibbargr aatbat ill taoipa. 

Tbt latl, abaa tbas pa i p at i d, ia plaerd ia tba nbaary fbTBaoa, af ahkb U (ban 
{|«haim.aod iaaidpad la kii tao^ baigbl afaiatl ta treo riag flnaly baiH iaio tba 
aiaiiinrj Wbaa tbit Ikntaea la Snt Ufbled, it it ai a n a tt y ta apply tba feat nrj 
ptadatlly, ifeta if tba tan am Wo atrnoiily baatad balbra it bacaiaa patibctly dty. tl 
anald ba Ifebfe to nacb. At looa at tba ttal baa fc r eowt ibaaaaaUy irf. H it 
laaWd W neipfean fadam, aad it aattly dUrd allb tba ricb had to ba apamad oe. 
abitb bat bam paatiootly fiitad la aa itoe n at tba lida of tba Ibraaea, aod baeaath 
• bieb it a towll mta obata a An ia li«bia& 

Tba BM^ltad Ita^ obaa Am iattadacad lato tba fUnacr, be r onat coaarad aitb a 
prayitb dm, bat aa fanbar iaetaaMm tba haal. tba isHbaa of tba bttb aoeoatn, 
aad ardiaary Utbatfa begiaa la mtba b appomuwa. 

Tbt bbtl it ao* lonwd aa, aad brm tba Udum (haa tba back of tba IcM ap la 
tba brtait, abart It pattaa oaar tba gate, tod (bUa tbruagh tba toattoia bataam 
the bona ^ aad tba rtag lafe a noall eatt-iraa pot nmnuif on wbaafei Tba air, 
abitb it aapplfed by a toBll tmlUaWr, aot miy taatna tba btbarft fma tha iar> 
fker of tha bad loaardt tba brt t at, bat aiaa tappUat iM a>y|ai n a mtr y fcr Ut 
fwMtkn. 

la praportKai at tba taHbeaof ibt bad bieimtt drpnand by Htrianatat exidatb^ 
and tbt I roaotal of tbt rtauitiac litbaiga, amra w^ it nldtd fnm tba 

Writuig pot. as at to raita it to ht Asnaar iartl, and ia tbit annacr tba afKittiaa ia 
coeiiaaed aaliltba bad la tba battoai nf tba Mat baa breama to raiiebrd tt totradar 
haarctmrytbaliltboaldbaltpprd. Tha ooaiaaU of iba feat art oow la Ihr wdaead 
k totoBM Ibtt iba afaob of tba liltar roacaioad la tba licb bad optftwd oa rrtatn 
k aiMBbiiitlina aitb a (a* baadrrd vaigbli oaly of awlal. tad tbta b mamrd by 
mnfttlly drillka a bola k ibo boaa-atb fanakg tba botMaa of iba me Tbe maa 
ibr the rvmoTar of l^ ricb bad, M to ptmot too hrga aa aatcraat of tUarr fttaa 
bakg orriad oAT k tba litbuga, «birb b Anad to ba tbe cate *baa bad caatainiag 
a arty Ur« aaKmnl of that waliU b ejvmtad oo. 

When ibo ricb had hat bam that rcam^ tba kfptBA kola b igtk cfetod by a 
paOat of bnaa tab, aad aacabaa ebaraa ha ma i i itt r iy lolnalacrd. 

At toon at tba abob of tbt rich hat btm tabjacltd to raprtUtka, tad bat 
baeonr that fartber aatiebrd, tba ttfratiAtfnai aUny b Itiaif liimltriy treatid. altber 
k a ftatb taat, or ia that caipfeyad far tba oaeomtntioa of tha rich bad. Tlw 
brkbtraiair nf para tiltcr at tha ttooiml of the taponuiaa of tha hat tram af bad, 
kiUimw Ibo preritt period at whirb Iba opatatioo mnoM ba taraihulad. aad the hkn 
b ibaa tamed oft md tba An Awoaad ttvm tbe Rnba. Tha idavr b aow tlfevcd 
to tat tod tTtooa tt it hit bacoow hordaotd. tha ardm tn mooted faow beneath 
Uoiatt ahkh b pkecd oa iha ^ooe of tba ettaUkkawat Whm ooM. tha tUTtr 
pblr b daimbtd fhm the tett aad my odheriiig panirirt nf hma-itb maanid by 
tha aid of a wtat heath. 

A lew ft i m t ea tf ardinarr dhorationi arqairet Sir iJt coatcrnetka thoal A.OOO 
ooouMW hnabi, f,iwq An-hrirbt. aad 1^ loat of Are-cby. A (Uroaee of thb kiad 
»UI aork oft 4 pigt of (etd-yrr hoar, aad ctyitoiB# 4 e* 1 t. of cool par toa of rich 
bad oparaiad aa. 

The i%« of worbiBf a fea of rich bad k tha ortyfaWrhood of Nraratde. coo* 
kia l tg nai aa atengo 400 aa. of tilacr per wa. it tt tUbrat i — 


LEAD. 


6Sli 


■tten-'f —gw 

Cwl^«—t. . - - 

Cagiac ngn - . . 

C«A. Scvt. . • • 

PtarlMb . . . 

■Mi« >■>. t?-* Ite. 

Brpaim . . . . 

Total • - • 



t 







fif. lent. IlOO, Mid 1101, wfT MCT t ■> rlmiloa, jilw, mbI at a rrdstiif 

Auvarr; a, fireptaMt B.aife-p«C| c, Hlra briitgT i a, tail'riag. *b<niB ta ita pn>p** 
piaitioBi a. fliMtai r, imM aket* Mui ratant 0. pic-bolra- 
• Pta-taOM an mat tm lMnta»ai tai i«4 ta am ta aaaa a a a« taM tau Uam* ta ■ ta«t 














































































































LEAD. 


GSf 

_ ^jL. gnUsaitT ala*** ft** tk* tor-*nd«* » IM* tW <■*. » 

.lULk^ rrteW MMl •*•* lU .«• «<lW 

Ana*. IW iia narfCam. wh** h >• latal (■•fty “*Lm?L«n mL aad k 
TW Irtkam. or pM <rat*. k l)kl»ai»ly ■uaail wnfc • ."“ *?" *•**“** 

clum4 MtCk »•« ’X tkt kaafth hB»»****ly b*ft«* ll# Iw-trUa* . Ta p tv»» * 

•# _ fthar kr iIm Ba«id MnaL tW *W k coma* by a ky»r af Miialam 

f«dM 4 to tW Mat* of a ■mgr ciaA^. Tlw tuAttciaf gmtt ,j»xiy m m fioyc^ 
-ij-^ i™ aa—t M|iu 4 wkili tWrkarg* cmm^ ik» T94metmm of tk« ••tiik. wbkifc. 

Mm ft* way i-toth. * .| ifi n a al ifc. 
b-^bii.tW*akTaJ*aktoaa y*. TW ri{^ 

A_A -- ^ iriolinuho t ow 4 owT »» «w* tWa w »• 

JlTi tk. a^karf .h. «»».«. a** » aiw* .*. 

,hk MJ coak. .« ft- tka. to .u* 
(kiA. abKrh aiMU^^t—k o— U hoaf*. tb* •#«» at cladrr » hrokea ap, a^ aftrf 

2i2!2»^ijr^2r-i -a.b.n k 

-bm t-..* ia alWn-*rf *k 

-- .. - -1-.■ la a—f «*aM, ko*t*wt, iba wkia.* 4f— k inrk»* la 

*" «‘k?kd ** 

Sr<,W, :::::: : i n 

lUpaiia ..---- _ 

Teul • • • • M 

la tW akaUkl—rot ft—wWek the *•» "kkM 

art .,—4 •« th. aorka. a«iooly *«. ' P*» f 

_>aaia** ia Uw aadarily of tk* kad-milk ol iku tooatiy. la Konk It aka (k# ooat 
k gSrtSly ab—*a, aad - I^ 


itot 



r.,a lint aad IJM tZ 

a. aak-pki c. tf. hn4*.l R k>artht a, aork»r<««o'l ».««» tlHa** ">«■ 
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^ n4w«d owtal bHo th« WM-pot a. wkWi it k*|* by t#aM </ 

■ Of* b wth 



Caleinl.g. 0*4-4 

* * * * * * 'OO O'S 

lUAaiOf . OOO-t 

R«dW!ta||—pal draw Md Ihtuuir • « > O I (TO 
CalciiMd drti« • * . . . > .00 R-O 

Stag! ........00 4D 

Boaa-Mh, ft*. • - * * .00 7-0 

TrsB*tMrt, ft*. . . . . . .011-0 

HMtagtmnt, tun. tad iatornt of plant . .OS loo 


Total . . . I S 3-9 

Om hoadml loon of banl laid tnttnl CBTa:— 

r-nt. 

SnAlrad.04-M 

Black dnaa ........ *-7J 

Lom ..lOR 


Total ... loooo 


On comparing tb* capnaa of each ^raiioa, an given fat the fbvngniag ahatnrt. 
with the amnanti Kaled aa the coat of each ao p a mt e prooaoa, they will bo fnuad to 
be widoly dtffrmH) bat K muat bo rrm om b orud that the abola of th* nabotancoa 
nbboratiKl am tbr dram faoiag aal^aetad m the eatio aa t wa t n w R ta doacribe d . 

In order thardata to giro aa idea of the rthdlva pro|ioniaRa which am poaaed 
thmgh the Mveral drpartaMnta, I may atata that In an ntahliiihmml in whi^ iba 
ora* am mated ia tbo Oaauliaa Ibmace the fiiOaoiCg van the rcMdu obiaiaad: —- 


Oaadmndrcd parta of raw ota yield s — 
Roanied ora . 


Hardlaml ... 

Soft „ . . . 

Rkb „ . . * 

Dcaaa and Ulharga re-treated 


a 




9 

«•» 


The bnpnrtaaee of thk htnaeb of %ir avtaUnrgie Indorary aiU he gnibmd fVim 
the IbUovuig Ubolar otatamaala, ohiatly donved from Ur. 11001*4 Tolaalre Katin. 









































LEAD. 


Tai 


Am (ft. Qmmtit, .f U^O r 
m,r ^W, .lU JU(- AW fMbW a 

^ . • «>_.AL^ IUiL« 


«Mr«f.ftrW&- rWi/Or. 
/Wt. V Ift. C/mW Kmfdam 



Xtm 

UM. 

Vi 

Um» 

4^ 


UM 

ctw* 

UM.| 

UO 

ik*. 

JaiA 

Js^l — 

TM 

ifm. 

ImA 

|f« • • 

NM • • 

ItfSI • * 

MM * • 

MM • • 

UM • • 

IM* - - 

MM • • 

MM • • 

ffaw. 

AM» 

M.IM 

MaMi 

M.IM 

0.411 

MiMl 

MaTM 

MJff« 

tl.4l» 

MaftM 

VM' 

MLI4f 

4I,IM 

•4.01 

44.1M 

41.411 

410? 

UMI 

41.«i4 

ujm 

«MM 

SSm 

Hcrti 

pjm 

IMi4 

MaCn 

tT.in 

iKwm 

Mjn 

it.4M 

lUM 

I4.4M 

lUill 

11.10 

IMM 

tlalM 

um 

|4a»t 

MalW 

90*> 

1.141 

UM 

UM 

lata 

4^ 

km 

S.4M 

MM 

MM 

ra! 

ijm' 

IJM 

tjm 

1.01 

1.4M 

IM 

I4M 

I.Ml 

talM 

rw. 

MO 

la«ll 

i.nT 

I.II3 

a.4n 

tUM 

\m 

1 

fO«- 

i»m 

M7 

I.IM 

1.I41 

MM 

\m 

Km 

um 

W2 

taOl; MM 
MM) MM 
MTl MM 
MM I.4M 
MOi IJH* 
nim ijm 
ajamj iis 
•jn Atm 
wraj tM) 

ITjM 

um 

MaMl 

wot 

91JM 

«M4I 

mm 

M.MI 

Mijnf 

»Mtt 

mm 

44.4H 

mm 

MJM 

OJM 

CUM 

MJM 

TUB 

M.1M 


Ma.m. 

•■w 

tmym 

•M* 

JNI 


IMM 

lnja«|ia.aa 

mm 

, M 

MI.M 

A>wm« •?: 












U»> 

f*f tm€.m 

Tn • 

T»l 

M« 

1 


mi 

1 



i 

rt 

*IT 




9k 

II 


IM 


Taioji n. 

ITif » ah. W SiW nmtwmtJ ia (Jrtat llritam, «»T. 

I.W «d rrodoW In Ibi llKlW Kinr^ ' * 

8 UT«r ta»|io(t«l. M*,#** on. • • * * . 

I.»03,1S» 

. ... 

‘r‘*i2^si.- 

tUUncooraporw . . - • •,«» - - - 

VH-oao-W .... - 


, Tajtu III. 

SJmrpnAad/^ Orta fW « Crtot BHtoo Wf.g Fmm Ymn Winy IMT. 



104. 

IMA. 

IMC 

i«cr. 

BngianJ . • » * 

WaLa. 

, Intand . - • - 

Hfntlaad . . • • 

Ula of Man - - - - 

Ol. 

41«.S44 

•;.osi 

I8,UM 

i.4tC 

ai.Mi 

Ot. 

43«dHia 

i7,»l 

74at 

4.M7 

41 .M7 

Of. 

4(idKn 

•3.337 

A700 

54S* 

*«o.Ma 

Of. 

417,343 

4N.M7 

3.071 

4408 

4»,0l* 

Tool 

Ma^M 

6SIA00 

ai3,U7 

430,783 

Valno at &A ftd. |«r on. • 

^iM.7ao 

I54.U7 

135,740 

Ut^OI 


M..k«.WooflWiW«»lftnlh.UDl»cdlii»r»<»‘“«»« : 
I>klaafMi*V - • * * * ■ * __ 


•• ^ |,«7(^Sft8 

I. ».y iX^rM IW lb. th. 
lory fnnue. nd KoMrii b«nh a* to «» 

loir pcrcmtan* tho Mart ftiriKo wy t«»nnfly TnrrimrMl U ■ 

aprasr. apinraliM, ud algbl in many eaaaa o« anmnmgwmt y 

tw tb. loaa—hieli W. ptac* fa tlti* »««fc cr-fUnny Wm 
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fro* tW ToiatSItr ika awtU ty t mlt j m. w ii l lf kna la Umm t mMk k- 
a—to, ku a i frr, to vhick 4a* a n ta li i i a la pai4 la aai a f*aa** a4aiiitai« 
ana, aa «*ll a* tt» t aali— rin a aliba l\tfa«a, a graat aaaaaay la il>ra*4. 

la tama laalaaw i fiaaa af aW** frrr aul** ta trmftk hat* baaa tiiaa tt acta4. aa4 Ik* 
aMM* MdaCMUity Maka *laaiar4. Tk* aUvaiiaa af I*a4 MaalMa W talaf 4ait7 aaaa 
4>r*«*r4 «o tk* ff aa i atlaa mf ika la« af BHrtal k; a ul i i i ll ia H aa, aad ikoaa aka kaaa 
aJijawl ik* a** af laai« Naa ka*« kaaa, la alt aaata, ^kklj ra |ai il fbr IWI* aadaj. 

A*aacaaai]4* afikajpaat aaaaa a> aUak aa Uia M ii aa bmjt taka flaa* aa tk* «eak 
aaiploy»4 ia buy* aBahtay aarka, a* aoijr aaatloa tka 1^ a*Ha kilaaytaf la 
Mr. Banuaaal ha XankaiahatlaaA l'i»f i a»d y ika flnaM r* aaaka armay 6am 
Ttriaa* taulliny aparatioa* tarap«4 fVoai ealkaujr tkbaa«T* a* hkort yallrrt**, aa4 
lary* (faamiUea at hat aara tlua «an i* 4 aff la Ik* ita** ar aapoar, aa4 4 * |iia i> i4 aa 
tk* taimaadlaf laad. akcta raartatWa aa* il a«« ta}a 4. aad tka kaa hk at Wk bmb 
aa4 alb** aaiMai* aartealjt aflrcl^ Tki* 1*4 la aarioa* vshnaiaa* af ik* laal* 
aaatal or aityfail; tacKB*4 yaUrric* an* ta a**, aad Ik* iiaaalM* af laad «»tfa**»4 
rafiidljr rtmU tk* eoat af aaaalractiaa. Tka laim aUttba af Ika klad aa* aiad* 
al AU*a iUl, kf Ur. Hopaitk. ik* aMMya*. aad aoaMihnad a kaytk af l.7n pid* 
faaarijr tr* lailt*) ef Moar yaUary fraai ikai laltt a l aa*. Tki* |aU*r 7 la a (M 
idyh aad ( aal*. aad 1* ia laa iXVwiae* utdalf a iaar a lad. Tk*** ar* aM apaafd* 
efaadWaof yatl^ Mr the aa*** par|»oa» wa » B^ i auk utkcr auU* bilaa rtU *<• Mr. 
lUaaaaMil b tk* taat* dkttict. aad b Harhaat) aad a* laara iVaai Mr. fapaiik, 
ikal IWnh«r valcadaaa ar* naMratphurd Tka rata* cd ik« lead ikaa aav*d 
ktiay Mafljr dudndrd aad diaprraad. aad aba i a i d llaai ahal b tawai n a tarbae* 
auyhl iN.calbni ckbiD*} ra««piBft. c>n«aid«Takl| n***4* lOJOOoL alarliay aaaaally, 
aad (utiB* a airikby Hhaaralicai of ik* inpanaaea af aaetinailaiBy ear aaul* pmd a ai a 
Ia l«*a of lc«y aad eataadr* Ha**, eoadaaam of rarba* daaaripibaM kat* tmm 
tioM ta ibw baaa btruducad. bet b auait liialaae«a Ik* farmn ha«* baaa fvead la b* 


Bkir* rU u k nt . 

Wkra. buaerar. water eaa ka (Wuearad Mr tke parpuar af nooiuiy ik* eaadkaaar* 
ascrikal main ar* y*a*railjr abuJaad.— J. A. I'. 

fta LiTBAauii. UiaiL'a. or Had LaaJ. Soutca, ScuAB ar ArrM* or Laiaw Tint 
Mar At, aad Wan* LaAit 

I.RAD UBFJi, AtCiAV OF. Tkt art* af laad aiap b* dirblad bta two cbnaa, 

Tk* Jlna riaaa aeoiprfhanda alt Ik* om of l*ad wbnb cnatab acilbar aalpbar 
aor arwoir, or b wki^ Ike; ar* praaaal b aaiall pnipoitioo aeljt. 

Th* Arread elan eoaipfiaw faban. toyitlwr wiih aU load area raaiilalay aalpbar, 
aneoie, or lk*ir acida. 

Froai dw factby with wkieb tki* awtal I* aoUtilWd wk*a atronyly kaalod. k I* 
aerraairy to coedort lb* aaaajr of it* ere* at a modem* Irmperatarw. 

A aaminon wiod faraacc i* km adapted tar mabb y Wad aaaijra. For ikia prpnui 
Ik* eatii}’ for the receplioa of Am) abraild he 9 befaa aqaarr, aad fb* briyb af Ik* 
flar-wajr Aora Ike dre-bart aboat U bcke*. For enfin^ ora* a Airaae* t iaAaa 
•quart aad 11 iaebaa drop wdl b* fooad (slkiaal i bat aa il i* «aa; lo rtynUt*. b; a 
damper, tbe biwt of tb* Urycr appaialaa, k ia oAen foead adiaotayaoaa In b* a^ to 
p radooe a high ta m per atur e. 

A (braace of ibn bled ikaald kr coontwlad whb a cbbnie 7 of at laad tw*iitjr foat 
b b«iybt, and ba aopplird wHk good coke, broken bto pi*c*a of tb* aba uf •yy*. 

t)aia or rwa Fiaer Clawl — Tb* aaaaj at om ef ikl* rla** ia a alapi* oprra* 
tiaa, ear* beiny oety rrqaiicd that a anflewot aBumat of carbonacono* laatier b* 
adiM to « ff r*t tin radewtioa af the aietal, wbilrl lack flaxca aro aappUed aa will adord 
a mdily-fbaibb tby. " 

Wbea tb* aampi* hae bcea properly irdwrad b ab*. 400 yraba atw w*iyb«d oat 
and well ailKad with too ynb* of carhaoM* of aoda, aad fnaa 40 to W ynb* of 
da^'powderod cbarcoai, aeeurdby to tb* nebaraa of tin miaetnl oprraiad oa. 

Tan b birodaoed bln an eanbra erueUr, af aneh a tiac at am to k* nairt ikM 


oa* half Hied by the mixtara, and on tb* lop b placed a thia byer af roatmoa aalt. 
Ttw cmcibb b then placed b the fltnuoa aad yeaSy baattd. our heby taken M a* 
amdrnie tbe leaiptriiturr. ibai llie aibtar* of ore aad Aai, which arm kryte M 
anfteo tad enter bto •baliitioo, may not awall ap and flow orrr. If tbo aetina iaAb* 
enaribk kMoan* too atroog, it maal b* ehcebad brramoral fttan tbaj^. or by a 
da* rcyBlalba oftbe best ^ awana of adamper. Wbra tb* aerba baATobhird, tb* 
Uraprralnia b ayab rabed for a fow aiiqBtrt, and tbe aiaay tooipWled. Ibrby tk* 
p n ico w of redactioa, tb* boat abonld noi a%caiA dall redan* i bu in cedar lo caa* 
pi^ tbe o|irratiaa. and rradcr lb* abfl aaAebally liipUd, lb* lemptratars abonld k* 
rnbed lo bnybt rvdnoaa. * 

When the rootral* bar* ben redaerd to a Mat* of iraaqall faaiao, ib^rrwelbt* 
•nuat be irwmred frnoi the flre and the tauy cither rapidly pnor*d, or, after b<^ 
Upped ayaiaft aoia* bard body to collect tk* bad la a akifly ylobnb, b* art la coot 
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WW«th* W Ui»- bmw-AIIj «ooW •a i»w»« • 

Mil iti mmv* ariW*. vtOt • vtorm* Iwob. WWa eaU llw cnMOl* nay N 
tnkmm, aad llw Wtm •UJWtrd. To fttai i< Uw wUwriag tUg, 

It M haiiiiatinl oa n wivU. aad sHcroai^ rabliod vit^ a kard btuaa. 

bMtoad af aw p loylag rar k o aatt tuda aa4 po****4 fh i wo al. tW ora uv ba 
had aitll l| li»«a iia »«igbt of WUek ftaa, aad lha ■uxma eoiatad hj a Ika Uy« 

Tff- 

O«o4 Mitti 9 tw slip tefjftW 4<» <nl«» ^ am mbX 

vtialil of cuboaala afaatU aad half ikal iiaaality af eruda tartar. Thaw tanadhala, 
aflar briag wall l ac or^WattA ara |da«rd ia a eroaihla, aad liightiT aaaafad hjt a Uyat 
•fbotaa. . _ . . . , 

Cath of iha fc aaaaiag ai wh ada /iatda good nmlu, aad affaada ibgi rataaaiac bat a 
aaiall ptmirtiaa of Uai t. . 

Oaaa oa raa 8an»ap Cluaa — ThJa rUw cata^rrhaada galaai. «bKB ia the taoat 

caoiawo airf ahaadaat aw of load, aad alaa niaipnaaa taodiy Bwttllarfte |i«ttUata.aa 

»a« aa tha aalplialaa. pbaaohana. aad araaalalaa of ha* 

fdaUa. — Ttw aaioyofilua aw k Torioatly toodoatfd t bat oae of iW Mawiag 

Mboda la ataally aaiDUyad Aw fwowawtal parpoM _^ 

Fmtmm milA oa adhthw ifw. — Thia a p ai al i n a ia roodociad lo aa rartBfg cracibw 
ahith ia la Iw h*ft aaeaww* oaW Ita onalcota aw wdooad to a alaioof prr^ Aaio^ 
The Boirdrr**^ alWr keiag wlaad *Uh Ihwa tnar* ki aaight of oaAooala of 
Mala aad 10 a«r aaal. of aaaly pol*»fiaad ehawaal it aloaly baaird lo aa ordiaaw 
Maa} Amw* aalll lh» aiitaw baa bw w ao paHhetly Mga4, *b*B Ibo wt » rwawd 
iba dr^ aad. aftar hairbi( bwa waily ••«>«<. >«» 

krld la aoBiwnahai latba alag.iapaiaa&lae<nL Wbra •udh'iriiily coH. ^ eratll^ , 

ia hr^rb, aad a 1 w****«f of o««wln«i bad *1U bo (lioiid at Ibo botliaa t thia araat ba 
ilgWd. 


PVaJaSawaa 

la alaw of earboeala of aoda, warUah aujr ba «aB|doyad. or UwAt^ 
•fbct^ilb bUeb doa aloea. wW Ibo laM-nalned lahaiaoiJo 
loogrr flaw k in tfowty tor ibo eoatplote foaloo of tbo •«T* ®* 

p«n» nMu will by ikw «i«ibo 4 a§M4 from 74 I© 7 t pmti of lot*. 

Of Iho old Lmjtn arw la Ibo habit of tnt drirlog od iho aolohar bjf raai^ 
aad aftorwanit radactag iha waohlag a**^ arig"* "“*• 

Thia Bwlbod. ftwo tbo gwat Aiwbilltjr of the coapoosdt of bad, rr^Birw wiy 
cairtol aaUiagvawBt. and at boat tbo naalta obtaiaod aw Biiaailafi»«to«. l^w gahaa 
by ihia autbad «aa rawly bo aaoU to jritld mow tbaa 70 por oral, of Irad. 

Vw.-. wld awodfic iwa.-Ni» tbo or* la bo -aayrdj^h lalw W 

oarbooat* of aoda. aad. aArr bating placed b la aararthoBaraelW*, of whicbilaliMid 

ewapy aboM oar half tbo eapaeiiy. iaam wUb iboir beada itowaaard 
troprany aaiK »«d proaa tba auataw draily anaaid Ihoio. Oa Iho Ina pliiw a im 
tayw^bora*; ahWh aboald b* agaia eoorwd allh a UrtI* eoanaoti wll. Tbo a^ 
U aoa iaifodneod Into tb* toraao* and graduaDy braird to wdnoa# | « ^ 
of lull mmay tb« •empemmrr ii iiicrco»«l to fvdo^ %brti Iby wm tm 
AiMd amA mtramt a perfectly imociih •arfkc«b Wami ibU hm poWc ™ ^ m 
rrtanord ftoai tbo »w. aad tbo aaila at* aepaialolr a ilbdrawn by tbo aao of a «uaU 
Mir of in«w , car* bring Ubrn to aoU eleanaa aach la Iho fliud alag anlB ^ Iriioi 
adberimr Irad. Wb*a M naila bato bran Uina Itwoord. tbo po« ia goatly abMoto to 
colloct tbo awtal lato on* battiin,attd laid aaUe locool; aAe* abkh It may be brokea. 

aad tba bolton itmorrd. . .... _ 

liiairad of flwt aBowiag Ibr alagt lo cool and ibm bwaking ^ cToeihllr. the aaiay 
■ny. if prrtorrrd, after the artbdjraaal of The naila. bo ponrod Into a ointlA 

^aon m an ittm pW -Inatrad of addfaig aartalUe Iron lo iW Bdatiiw af ow aad 
flo*. h la groowlly birtlrr that tb* pot itaelf Aoold b* made of iW dwtol. 

For thU pornne. a idw* of balf-ineb pUte-ifon la tarned ^ w »br ^ ‘ 

eibi* aad rarwtotly traldrd at lb* rdgw. Tb* bottom la rloarf by a ihieb two f»t^ 
•Wrb la awowly •olded to ibo^oa. and tb* wbato i^n faioW ^ 

Ibrinrd inandra. To make an aaaay ia a cntoibW of tbw biiA it ta dwt haM^ to 
dull wdnemTand. »h«b wIBciontly hot. tba po-drwd ow. Mnnatelj mlard *ilh ^ 
ooCwoigM of carboaalr of *f«lB.^f H* nollrbl of pwrlaah, and a qoMtrr rf to 
twigbl of gud* tartar, k tatrodnoed by mcana of a coppor Oo tb* top rfiho 

wboto ia pIi?Ed a thio lay»r of bora*, wbilat tb* miolJe. »bkh, for the wd^ 
daetinn of tb* mlsuirr. baa befb romototyfrom the * 1 *. la at onw reptooiA Tto 
boat ia now ntod to redaeaa. tba eotil»oU gf»loaJly brooming bqmd and r»*"» «« 
larg,qMat,t>mof gaa. At tb. oipiratwo of 7^*. otghi to Im mi^^ 
will b* in a alBle of coatdrt* raaion i tba pot ia now partially rtmowd ftiM lb* 
aad to awntrula briAly atirwd with a aiaJl l«m rod. Any mattor ■•oonng to to 
aato* ia alao amprd to lb# bottom of tbr pot. whlrb aftrr b«u>« a^ pUcod in a hoc 
part of (hr ftinmr* ia bnttod daring ihw* or four minotta to Ungbl rodnow 
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Tb« €t%ahU.k Ums mM Vt • Mnaf umf», mthm pm t^iht* 4 f^ 

rMdi it xM'w** ‘k* “ mumf rtFUlyixW >«»»»«•* 

rh» (ittatTIkt Mt an »•• •■r»#liny atrsFal Jaw* vilk • rta'I ^ 

taaM iW (oMrtM sf tW immU am 
m] Md vtWkU. By Ikit yfa w pun | 
fhn uy ki}trio«t tantat ef tfoa, u4 | 
ittkoi ar%«»yfam h ikai adayod ta ■]■■ 


piHWUy diMtfla tad 

>rfam blkai adapttd ta akaart att hail aai Bh 
I rwd nwaiM wiikan ik* Ofaa 


Tki* aia Ow l 
aad kat tka i4wmtaf 
la r aaJ data. 

Amtf m ih traa dud.—U 

had an it caadarhd ta a aMH- 

ad faahv tka an ta aa haa cneikh wtek 
baraa. aia Anioa h adhetad h a tat Ina dhk, 
(aa.—J. A. P. 



ad tka adataf dialnah ad Waha^ tka aaaay ad 
—lakal dWknat ta tkat jaat laatrlkid laa la ad 
ad anda, yta ria ak. laataa aad 
Ika adaiiatan ad aay aati ^ 


ymdn ad Liad .Viiua, Qmnhtim. aad Mad Tafca id On aad adanlaffir Laad 

m wlwtml i hft dlaaa. •• «•»* OaBaty ia g' a ykarf , Idaka, SoadaaJ, aad Xaadaad. h talk 
•/Ika Kean liM, lUT, aad |aft«. _ 
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• LEAD. 6T3 

L»Al».SIIOT. 

. ^ Mii.ii*.ii— la iW ataaahrtiTT af tra4-<lM( w Ibt M> r»|>ia eaeiUif 

u- «tar. •h-vk, iWW-rth« 
•»< <• u. -w^ooccTHM-.. 

(a at 10 araJ—■ ik* Imfalartdat */ Ik* tb^ .... ., a v- 

TW nanat Um 4 loam ntlfiatlly •lamrortiil la ^uU ikU oa^ k * 

£171-4 .phml-^CriW pm Ikf««k ‘W **^»<.* 

ahMlmB* Ik*IT imaal lata ik* **l*r lak pi ami #0 ik* (laHil. tT» 

Sa^HTuL kW iTISjtkly ai Vm*.h to CtoaSa. kaa« *« \Ti»**. or «4> E»fl-h 

**Tk7Jlaa«ii»rf*»»«4* akWiolh. MaHefa-ltoJ M Ttrio awordia^ lo iIm 
-. i£^J7S7a-.ri|lb*Mntor*a4 to«4««U.ih*l.-<kik. aa m aim 

£MWi4ram.r**A toaA ta4 aboal a ter ib*ki-to. TV- Ui^*« 

klA«^ ■iSbffmMv fat tlMsI. M tWy nn cb««pf uai •■••tr •■•eWaUf wA ^ T W 
dto?to ai—It tlikar kj iolnaloeto* aaa* of iki* tatolaao* •» •ark a—ittoc• 

■ Mctato antlioa of Il ii* la Mah ekarga af la*4. I( Ik* partirl** *f ih* *kol * PP^*^ 
inSiTTlal maf l£t^l->5p«rtk«i af Trmie ha. kr« »«> |^i W 
^WM^t-aal Maa aal tkla. rfO-y aia bodo**a to Ikair waUle. eatW 
dn^TSk a tod krkiad ikm. ika proponioa of aft«a« la 

*“T£rfclto*ia« I. lk.paito.a.pmerik.4 k, Ike patoalm. Arkan^WH* 

siiSM iwtSi to-*. J!7!prtokumu4.1. to^ 

iLw mi —--w^ ttJllMi •■ft •• W•▼l» tfct •■•ift tW*r I tbt« p** nito tbt ■wvm 

■ft tMM tJP ^ST |M|a thf kmrti ittkklT «iifc Wit» of «Kict«r to •••Cut IW aiBraUal 
•" . iCa u. miaiaio ih* aiiatom flaW ter ihi*. or tear 

aa^ii^ -“fc . ««- of oaid* of a .to- 

r-y iaJ lIZ. STik* .actooeo, .Uek it of at. to aoal otrf the k^no- *« ‘“‘■‘J 

laadm »ilh anrtcd kal*. Ibc frtry <UOinTn( atoe of Wad *^ -m bejrrp^ l k* 
todat bar* aioHi Ik* faUowini diaaialart ter tke taarard aoaibm of that 
..iof«i;^ 

1 - : : : :• : : t : 

. .^ ” 

4. •••••*• "• 

Fnao Vo 5. to Xo. •. tk. dito«rt*» d»««am by rar*!" r-**^ 

w«a flit^ m orJrr c* 

Tht naUuM art ■(4 fai ro«ttrt, M whb » aobdifrlB* iaUit 

iiSi..rrrvrcsf-risKS 

Ibr rU H •hmiW b* nktty Mn^laST^At oHirv 

W kt tt,\Lwtm lUirwitt Ko tli* of iht tb^U •• 

ally b. aiadei bat ter Uj|rr tlaat, ISO fm af Wig*** »» reT*«'k 
Voi. II. * * 
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i;E.ii.r“ . >l~. "■'‘™«‘ ■“ 

U«\cn «».pU,rn yiUcr K from «ch -tW 

1 «vd S. The UmTfcmf ?«*«;» ^throogb U win the 

XSI^to^ I« iToh^'fri.l by lubtfitiitioK Mere, rf »ce**if e fin«i«». tbo* of 
any dinwneioo* B«»y .Wn bee bceB eortcd to »i*»» >1 nm*l “«» *>0 “Tlrd to 

form, •«“ to ■" ^ ^ ot alioot JT incbm long and 18 

»"ix* ‘'•y • “I “? 'i ‘if 

gtebuler pmticle. ron do.n by 

SHeUfre Ihci^ wbUe thorn of imgaUr form* rcioaia on the Bde* of the tray, »u 

tre rctcrred to bo r»*m«l^ -m to be imooibwl and poluW 

AfUr ytnjr wanmX m th** wd M*ot rrq«im itiii w w «oo««to •»« 
liri^f. ok^ect ii bf puttmu U into » ocofoaaJ o*ftk, ibrougti « 

itTXmJTln, l~o •‘“i '«*» C pl«nimer^a« 

tX Btd 1 .^ m »^ol5rb, «.y nmel-ak.1 poo«. A certma ,u«atty of plumbego 

or black lead I* pot la along »nh the •fo’*- 

IEAU CAHBON/kTR t)F. 4^ Wotia I.caii> ,■ . • « > 

iIead' Ni rilATK OF (/Viine/r dr J»t»n4, Fr.( Salfitttrtavtt UttMiJ, Otrm.), 
ia W mtanitng mmewhal dUole aitrlo acid with oxide of I*»d (liiWpe). c^ 
iHiraling Om aeatral lolatioo tiU a pelticlc appear*. *»d then expodng it ia a hot 
rhambitiU K be eoo.mcd inl*«y-al% .hkhar* tommi^ ImoH^nt. 
rally opaqae ••hila ocuhedma*. Tbrir tpee. graf. u « p“t, >“»•, » 
airiTliiVpungeut tame. They dimoir* m T paru of ouU, and in much km boiling 
oater i ihry fiim at a moderal* eleealioa of teinpmtara, emit o^gea ga*. a^ P*>* 
into oxidrof kmd. Thrir cooMimeati are 6T 0 oxide and 317 aral. >r»4 

M maoh employed in the ebroqu yellon irjl* of OxUCO-rawTiiio t , 

There are three other coaiponada of nitric acid aM lead oxi^t ei*. lb* ^^ir. 
the tri-bnilc. and the *e-buie | which contain rmpeeurrly 1, 3, and 8 atom* of baat to 

* "lead, OXIClIldtRinF. OF. A whit* pi|pn<rot pnlmtcd by Mr. Ilagh lee Pat- 
tinniB id NewramW, which he prepare* hy precipitalmg a eolotiOT of chloride of h^ 
ia hot water with par* lime water, in c<]nal meaeurwi lb* TUridl rf 

ngilatioa. A* the oprmbon of miaiag the lima water, and the toUUon «>f 
1^ reqolrrt to be performed in nn ineununeoue tnnnncr. the pnlenlee ^fri* w 
cmpl^far tbit pnrpoM two tombUng box** of ala^ 18 feet cubic capacity, which 
areotairged with lb* two iiqaida, and •unollinrooaly "1^ 1“^ • 
oxiebtor^of lead inaitaBiaii«oo.ly forgird. ami from which the mtxtm w flo wa i^ 
odicr ei«eni*, wher, the oaichlnrid* »ah^- 

aiinn of chloride of leail aadoa* atom oxrf# of lead, ^ orwi^t 

I.F.AD, SALTS OF. The mlii of kwd. beyond thp>e alr^^ n^ed. whirh emw 
lain any of oor manullKlur**, are lew and auiniputtant tVe* DtrUtmiUj of C»*- 
muiry (hooht be eno»all*d for them. „ , , . r, ■ t. r 3 , 1 ^ 

LEATHER. (Cwir, Fr.j /.edre. Otnn.| lerr,J>ati<h( I>»ni*h» U^> 

Bwnlidtt C»q^ Italian I Carre, Spaniahi RnmUo,). Fhu ^ 

ai*t* of lbs thin* of antmaU chemically ehiuisj hy the 

Throoghoot lb* cmlieed world, and from the mo.t mient timm thia^aianW W 
been rmpinyed by maa for a rarieiy of parpoeea. Barbnroo* and 
the akinnV bom:* a* ad.*., cirilieed man rwnden jhe mm* »b.taiic* ttMllerrt^ 
lb* external ageai* which tend to dccoSipo** it ia lU naiuial it^, and by a \xnc*j 
of pecnliar manipulation* prepore* it for ■tnKi*t innumerable sppiicatioiia. 

Ahboagb the preparaliun of thi*er*lttable Mbatanc* hi a r^e manner ha* 
hnuwn from the mom ancient lime*, it w»a not anid the end of ^e Inal. m 

ginolog of ibo preaeol ceamry (1*00) Uiat it be^ W be^nfactured 

in c^iueim c< the rrmarebe* of Mmrbnd., ^y*«a, 8-^««» 
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SUn* may b« emrfrtml iota icMlwr etibcr vUb or vithoat ibcir 4iur( nmmDjr, 
bawrtrr, lb" hair U rratovvd. 

Ttw iDott importiai and oatir kinda imanmpriMd niKlar lole Inlbrr oad appar 
Icotbrr, 10 wbicJi nay b« iiblea barom Iralhcr. balta urd ia machiaary, Uatbcr 
boar, lie., but aa fiir aa iba Unoar ia enacmied, tbeoa arc eonprabcodad almoat ea- 
tircly ia tba kiada koowo aa appcr baubar. 

Tte active (niocipU by vbiu tba akiaa ef aoinala arc praraaled than patrciyia|, 
aad at tba aamc tiiac, uodar aoioa naodca uf prcponiion. rendered companti'raly in- 
parrmoa to water, ia railed tannin, or tannic aebl, a pmprrty ibnod in the bark of thn 
Tarioas fprcica of Q Jmua, bat npecially plenliM in u» galbnut. When obtained 
para, aa b may caoily ba from the gall-nat, by cbamlcal manna, tannic acid appaari aa 
a aliakily yvUowiab, ilmoal a eoioarieaa naaa, n-adilr aolobla ia wotart it prceipitalin 
gaiaua nom aolotiaa, (brming what bat bean called tuaaeoeUrin. Toaaic teal nlao 
preripiutea albomcn and tUrch. Tbrre can ba tittla diOmlty, after knowing tba 
cbcmKal conbinatino Jut aUndrd to, in aodcraandlng ibr peenliar nnd filing 
change pranced oa animal anbaianea in the formation of Icotbar. Tba bide or akin 
ooaaiau painoipally of gelaUn, for which tba regatnbla lotrinfanC tannin baa an 
nBaiiy, nnd the chctniral anion of Iboac eubaUnri^p in the proeaaa of Innning pro- 
dooea'Uw noeftti nnicla of which wa arc treating, « 

nefnre antcring upon tba eartou proceoMa by which tba ebangta ara affected oa 
tba animal fibre, it may not be aniaieTCating to apeak of toow of tba priocipol ta- 
twiigvnta utrd for the porpoat uf pandoeing tbaaa effocra- 

li.irit obtalnad fhxn tba osk-trea ia the moot rolaabie and the moot axieuicrir naed 
ingTcdirnt in tanning, and for a long time do other aabatanca waa oard ha Rngtand 
for tiu* parpom lo e<Mur<{ttanee of tba demand having haaoma very much grea'er 
than tba aa|)ply, ^ ibo eansa<iiiant inereaae ia tba poor af tba ankle, it bccniM 
III 11 laary to iaveatigaia ita piopcrtira, ia ordar, if pmtibla, to forwiab the Te<\aire«t 
onaotiiy of tanaing nutter front other aoaroet. Among other fobatirntov which 
wera tried with oaou aweens in otbrr couattiat may lu menliooad ktwlk, myrtSi 
foirre, wiU fouraf foxve, iuH fne tmri, and (acenrdl^ to lha /Vmiy Cyi^padw) in 
ITC.t oakaawilust was oppliad in England, aitd baa lioec been uaad in Otrmaay for 


tbie purpotii. 

Inveatigation prated that the tanaing power of oak liark cooitited in a paenliar 
attringent u r itpart y , to which the name of towwia baa bean given, and tbia diaeuvery 
auggroied tut «hrr bndiaa poueasing tbia property wonid ba inhabie Mbatltntaa. 

According to Sir H. Davy the following proponkma of tannin in the different anb- 
atancaa meotiooed will be fooiul: —“bi lba.of nak hark ara aonol tolj iba. of gnlle, 
lo 3 Ibi. of Mtmach, to 7l lha. of hark of Uiientar wiilmr, to It Iba, of tba bark oftbe 
Spaniah ebeatna^ to IIW of aim bark, and to SI Iba. of comiMin willow bnrk.* — 
lewejr Cy leurdio. . . 

Oan BAUi coataioa more taimia when rul In aprtng by fear and a half ttiBFO, 
than whoa cat fai wintiri it k otoo more plentiful ia yoting Uon than ia old oaar. 
AIkhU aiUbiO tona of oak bark are aaid to bo impofled iaiii tbia eonatry aaauUy, 
from the .Vetbnrlanda, Cenaany, aad porta la the kUditeTtBoenn. The ouaathy of 
EngUtb oak bark oaed wa hare no meaiu of OKartainlng. It lo preparrd for aw by 
grinding it to a moroa powdar batwarn eaat iron ayliadart, and bul into the tanpha 
Bllamairly with tba tkina to ka taaoed. Somelimai, bowarar, u will ba herealter 
noticed, an infoaioa of the bark in water if enpkiyad with batter efferL 

lliiin. 1 ._Tlie hark and poda nfaevaral kimlaM Ptotopia, tba oMringent proprrtica 

of which knvc reodend tbam raliubla in danaing, ara ka««if in coatmem by ibta 
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■ama. The Jfiimoaie are a divinon of tba brgnminou order of pliatr, •kjfk reniMi 
of a iarga nnatbtr of aggeira, tba Acacia Iwing tba pri ncip al. The mailtrc piaata 

ass 
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WtooK to ihUalCWo*. The pTopMM,<« in India«n<l Stod*! AiwrtVtoi iJw g*™ 
,.jt, “Zurd Wttoct of th* Xr«« A, 

(■Hirct to T»rio«i wmipnUlion*. gmditolly 

n^h trtnMn a ■»« <*f "nh mmw€%nnet , mdotj it wu eoea conwdrrwl «• 

^ »*» 8dK numbm ropretont Bombajr. Uw iceoiid 

. 

£&tr»ecire •••***??* i* 

MnciUp..» ' ,! 

Imparitito • - r - .*,,*.« * * * 

Thta Minit«enl ■ lUo obUincd ftom Ui« C/*^« *?**»«'; _. ti— Lu imirt 

Ihvipnrj b » bjnniiiiinto plant tf tha ganaa Caa^pl aia, C . rrf^rta. 
or tU. .pacto. ar. atnin.1, a«rin*»t, totd Ut-b 

Ti-rt p»f'aUarnia»o»r.andk««a>o 
CKTvoaal; cnrWd aa thaj amta to 
perTvetioa. The pUnl b a aatbo 
of Amarka. Wtwwn the tfopa* 

riii. nos. 

Hcaara ba plant belonglaf to 
Ibo aiana Rina) arvml of the 
•pedM ha»« aaltb^f•»t paopartiaai 
Mmt evtiMiu and /!*■• aartorta 

_1 arv mncb Batd In laanlnitl ib* 

bark of U»o tailor b *ald to bo ibo 
only lB(miioiit aaad ia Tarkoy 
ftw tbc poniuae cooraniM 
iptlatin into iaatbrr. That aaod 
in tbiaconntTT b |r»and to a Sm poaibf, and b ratanairaly applbd to tbo frodaoo ■» 

ofbriahi IratbaT, both by lannm and rarrim ^ _ _ 

M.. . Mber rrgrtablo prodncu baro brcn from iinw to time propoaad, and to auato 
ntanl adoptol for ibr aanw end, bat they need not be enanwratod- 

Tbo pnZa fint atioadod to by the tanner b atmply to aoak t^ akin of hide in 
watm thtoe^ tba bomt tnarkat may be laid to beaaabed merely, to they rri^a 
in water only a ft-w btmra; while bidra baported (Von fonign eoontt^ . *"'.2 
ban been preaened W mlting or drying, and brtrr, '**1^ 

a longer period, bi order to nmder them eap^e, and beaung or rabbmg malonally 

aabae m bringing them to the retjaired cuadiUon. . 

After remoiing tbc homa. the eofteoed or recaal hidea are laid in a heap fw » 
time, after whbb they are aaepeoded on poJaa ia a etoee rnora eallrd « 
breted aomewhat abate tba rmumoo tempiTWiire by a tmouMonng irr. In tlM» 
cireainaraneea. n aligta patrefbethm anr^teur^ whieb kaaeM the 
render! the hair ea.Uj dalaehable. Tbb method fariwmoting tba haw b by no me^ 
general ia thb conoiry. The plan adt>ti«nl b to place tlm bidea in a Urp »at i« 
pit entoining milk of Umo. ia whieb they mwt be-motrd ftennristly. to ^w ^ 
time to art eqoafly on rrerj part ITben ihe menalmum baa taken proper eff^ ™ 
batr b aaaily twnmtfd. and f..r tkb pnrpoac tba bide la apread onf, a^ a 
b worked otrr the aarlate. Tha hair betag nrmofW. the hate a waabed ia watorw 

ehmnae b from the time, which moat be moat iboTOaibiy rffrctod. - 

Tbo beaTicK hidea are lor iho moat pan laaordefor aub lealbrr. and aa the ' 
paru are ntt off prerloiu to their bring prepared to aal^ they 

hUU or kweiai the earuma proee a ag tbnmgh wbab ibeae paaa wiU be deacn^ 
After remoriae tbo bau- and waahingjbe bbba are placed on a eoa»ei beam 
UOTXand worbedwitbaeonrara tool with two handle! (.^1109). in order to 
any Arab nr brty matter which may adbrte to ibem | Ibb bringdone they arr woiw 

on tboaame beam, un the grain aWi«,tbdri»a out thegraaao and remore any remn^ 

b«r. The/fAieoa nr. yremed into eakea nod a^ to making gto. aa ana a^^ 
portion of the hide or akia aa canmit bo eonacateatly worked. iTie hnirja »•“ 
^loTTti. to he nard in tbeb mortar) and the Uub, abo fog lb* hair, to wfia-maae™ 
and otberi reijairing tuck laafrriaU 
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%acb hidMlM ire detixDed foe marhinery partneei art next ItnmviM U i pit con* 
Ulninf TBler Imprc^pati^ with laipbnrie and, aluf acid rarjing frao to vt Um 
mtatora. TUa proerea ia 
calM ntittf. bocaOM ii die* 

IrmU iIm porn, aad inakn 
Iba ftbrea awall. ao aa to ba> 
cone moN HMcrptibia of tba 
artMO cd taaalag lafuakwa. 

Fortf-richi boun ia panrral 
aiiffin for thia oprAiwa. but 
more tiina may he nfrly tabia. 

From tba term roiim it ail) 
ba eoorlutlol that tba auk- 
ataoea* of the hide ii iaereaMil, 
aiid ihia ia tba (act t bat aa 
tba prUtioa ia aot iaemard 
h ia aoid that tba tboamakrT’a 
hammer *oald coodnua tba 
Iniber lo mocb that it voald 
loia oay Mppoaed advaatapa 
aruiap oat of thia iocraioe in ^ 

Jliicknam. Tbrir ia, bowarer, 
a metbod at aopmentitip the aobataooe of tola U-mthcr esiiad •bieb, vbao ooee 

cooimantratcd. apprara to rxiot permanenily i the praeris ft knovo to a aotall ratanl 
ool], and tba malarial ta laid to b« cooaidrrabiy utlorrU by thia muda of prrparntioct. 

n'brn tba bidca are aulkieoUy rourd, diev ora traeatbriTd to a ph aopplM vhb a 
taeak infntioa of bark t bare they are iamJUj, at firaC arTeraJ timea a day, that ia, they 
ore drawn not of the pha, nr moaed op and down m tba liamr. to praavnt tka pTnin 
from brinp drawn Into wrinklet. Aa tkr ooie, or toiuiinp infoaion. imkea rffect, they 
ara pot into pita cnutaioioe atrtmpvr iif ttnn, and after a mooth or aix weaka tbay an 

r ilaced In a pit, ill which Ibcy ar* atrauSed with oak bark, pmand by a proper mill 
nto ■ coarae powder. Tha pit ia thru dlled with an ipfoaioa of bark. In a month 
iia dec weeki the tanninp and aatraaiiTa matter of the bark will ban intiautely 
rombined with the animal fibre i tbe pit, eihonated of ka alrtoe, maat be renewed by 
taking out the apenl hark and repeatitig the doae of in the firit inatanoa. The bidca, 
wbirh wen plaeed at Uic tnp of the pit at flrit, ara now pnc ialu the bott o m, loetpu* 
liaa the ncticiii. In abool three moniha thia aloo ia apenl, and the procna hciog 
reprated two or ibm timea more the nncraiioa ia eompietCk The bUea ara now re. 
• Bwerd from the pit, nnd hniw op ba n aned- In the twogrta a of drying they are cotn- 
prcaaed wilh a aterl took nndaflrrwarda they an auijecied lo the aetino of a brnaa 
roller. Tbe ateci tool la called a pie i it ia of a triangalar ahape (fy. t lM),with the aidaa 
icooptd oat OV. 1110), preaeoting time blunt rdgM The batt ia thrown acron a pole, 

no» 


1 |IM) 





nil 



and tba workman Uking the pin by the haodlof «. • (Jlf. 1100), pretare it forriNy curt 
the grain aide ed the leathrri nfter cirefnlly compreaaing e»rry pari in thU way. the 
fiatr ia laid apmt a flat bed of tol'id wt»od-work.ltT<1«*J f”*’ «•*« pnrpo«e.aiiil the he«*a 
roller ieeworked backward and fijrward iinlll crrry pcwtwm b anfllcienily compreated 
(Jf. nil). The roller a barytinder varying from » to U inebca to length, andftom 
. * * .1 









«7S 


LEATHER. 



I m iW MM of IW Mi H* >*• I* ^ ***?* 


U fl fcr iW Mrt* . 

8 iiM iwaiiafMfrtr* fiMi m tW ' *.ia^ m mUmr^»tw 

Wrt aatf • hM, rttt* lW H* !• *•**• ****'■• • ** *** *!*,* 

UuvWrr UjfT rf Mk. Mf »W*fc •rtjMJ tnai4* •Mdamm *• •M* 

danni 1 M» «ka MSBiac wAtfix*. , ^ _ -■ . ..... .^ 

TW or»TMo«rf»M«UH[ iM li«lfc«T fcy di»»kj»»iM«^ Mif*" • J»«»* 

■ luM Ml iW mMW M WMmmm 


■MrM ipcMfUM, WlUWill MJ WBIW I- Ml. ^ 

CVm WWmMM rfWtaMl »»f7 MMh h W bM ihM b W M 
is WUi irf loos sstU iW Wlr U MdWWstly l u— . < .w|Mi^i^M 

W McstietuJIr iwrtsf iWsi hi Ik* MsMirsnsi«iWy M* iWs 
slwr MiMitIM by IW jr-Wi, km/,, M bM 


A fm*9i WiAm m i»e<i#«lM» W > » . .... 

■.JSspjSSfSMWlihMIiSS, •blWM^ to^M^ . 

CVm *iKm SMSstetsMl »»fj BMMh 1^ bM ***. !*- 

I (iImphI if iW hsir msI 

__ l» Aswri b * * . 

Ib«r sr^Ws ft«ii (trim Umi W'lbMiis«h «Mkla» TW ■ ' .- 

UwM bMa s Mb MM. froM iihlth uw l u s rf irriiil toii^ >"*.*?*.**V*f;!^ 
wsr; sU IW •Wtt* iW» BIS (Wi|BcM>y imtSmJ, ibst b. m«**4 —4 Amis m iW 

isfWWi. AfWr B MSmK sr «i« «sA« tWy srr t sbtsM i A M B Mist sis rf utmM sU 
bBibinA itniB*.» BBSS is MhsTpiM,IBBS«HMsfwiarblWy BIS pnUMMMy mW 

^"^’'waIb mb MnTjirtolibiiB bbW uIW 4 yfm% k tWy Bf» •****^ 

tlrsiilBA. »i»b noiB bsih saA B •tf«m#rr mhiWi. AWr sbaa* tis •nki tbM m 

taWa BBl bT thaai BSU. sbA mMbbwI M B BBS rhsifB Bf ibiB MB»«nBl. M 

M Uy MBM IBB MNUbii ibM prBM k nBBBtH BM m " 5 " ‘5 tW b M 

an tbBmMbly mumA. Tb»y an iWa riasiy AiiaA k tW —* ^****/t* 

BMiWt. AkWaib Ifl itaBnl iW Msstni bbA bmmi aoMyart biAn afu bma bi bbbb 

U-BtWrlSMwilWBMAUiflbMlWybBIBBlHWMlfMikBliNlbjrfWlBBBM. B» iB tW 

IBM qf kmm), ym away in »|<|B«fBiain« w aiWr parp^ by IW owtM, bbA iW 
liybwr Bmr hWBi an BWBB fi i i>M »4 b* tW apyai kaiWf irf Mast tWa*. vswr 

kMW^Va 1^. 

TW pnWM a# UBDiair Umt (m nl<nt. mk, fto.) B»« iklw* BitnAka. TW»f 
an tdaml ia iW Ikn pilt iwtU IW Wii f»B W lakty nawnA, a ymaaa 
nqana BbiMi iiBaB «B«Ji*A»y»i ihli briag M»aiB|iWWA, thiy anoiil swbiA la 

wMir w a* «<iai|iiit*ly la nawBa iW U«a. aa Ibr aa «aibla« faa anan in nwonl, 
asd (lini tBiOHmA m a liiiriBBi at pifBoa'a Abb(. dufi'i daac. ar msttm oA a Ika 
aatorr i k ibb auta tWy raaiain aboai taa ar tmlaa Aay*. iW atatr nf tW alaw« 
spban nadifiiif tW piarcn ^okWr a< oaa Ikw ibaa aacabrr j Wt« ataa ibaa an 
(WtarsUy haadM. aad aarM ua both iUn on tW rosTn braai. TW varbiac, 
}<4 bci| to tW acUMi nf IW pmiiar IniaiBai. amaa m aapanto tW naniaiaA bna, 
ail, and Klatiaawi eutiar, aad M iW wiaa tM ta nadir iW abla tdiaai, sen, _a^ 
nady lo iadiila ibc ti 
yaM to iW preraw Ja 

crisp kaiWr, sbds a faa bean aatrs ihaa k aiunary 1 
apraiity, both of abieh aoadilioaa ahoaJA W nay carrAiUy faardad aasiOM. 

TW abka an nrat ifiaiircA la a pd aialikky a weak astetka of barb, k abiab 
•bay uaAifiia aaariy iW mubs uraiiataf aa mf kHm, but iWy an aal eawwsaly 
aintHlid k iW kycn. Aboai tbm a aaa t W k aaBally accapkd k taaakp aaifrbiM 
but nf emna tba alnolrr iW abk «W aian adl W iW tian wy dn A. Wbaa liriaA 
iWy ai* db{i(iatd of la tW carriar, aba dnaaas iWw for tW apiHr laalWaa of kwM, 
abaca, and a rsriaty nf oibar parpnaa. It k aal aaaaoal (br tba tl|btrr saw fodw ta 
W MaWd libs raUaklaa. • 

lliaraabidnanakiiinslcdriharalUiBt|bataatWhanab)4a,aiUi tbaeatapM 
of IW part aa aad anr tba sakial'a rvaip, prodoaijl a Ibk lisibrr. k k a a i ia l brjpa 
aab}a«^ iW bak lo IW aetloB of tW biub, to cot sot ahat k aOlad iW >a<(, aKM 
k taaaad acpanlaiy, aad IVn|ankly aatd aa aa’ iaforkr tabc laatbar. It kTko lo W 
rcmaibaA that hea«a hjdaa sad ktft (tW bMaa af im^)) fanlAa aattia^ an fneaaafJy 
aabkrkA to a praraaa wlkd bak abanay, w abicb tW aloiit palti an ndarad by a 
raUMr'a haJib praakw ta laankf. tW Aim WJa* to taran iW aoaipWta iailiralbai 
of tW aniiaal ibaa by iW taank ia anrry part of iW bids ia tW waw tiow. 

Sbcaptbioa ira aaaaUy pn a art afVrr iW aooi is maovad. asd bafon tlmjae»i 0 f 
froerm k eommnwrd, lo (ci rM of ibc fatty maltar eowskod k ibon. aad abicb k 
aol nadily nawriA hj oad kaiy tm Maf, 


aattar, aad si tba wiaa tkae ta naorr wa saia puaat, am, aau 
a taaaiay prkcipia. It k laipoclant that ipral Wlnttka abeald W 
Jaat drarribnl, as loo abort a prrkd amild pr ndi wa a bard aad 
I a faa bosn aatrc ihaa k aaaanary awkaa iW srticW aoana aaA 
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I# AO iIm tU*** ■fciww. iW wumI tW« citr tatUe* «/ «W 
nmn fii«4U» «l» tmiag m 4 iWiy t »f»>*tnirt. I« • 

IMM* faM Um iMUltl' M*cia0; llnek kMok h kppaaM (a af ia»> 
U> MMtiaaaMM mM aa tr aaila t tint otaiarW. bi> 4 lha 

LiMtrMiaaartbttu T»a «fi« mmtm f t rm tw wim tffmn »a ^ 
tkmm air \aaln1 awaM M fkanarlaf lha chMafaal anlsa «ai F r aa rw tl li|NWiarT, 
a pM far tw -y-Wta-A|^ IW 

aia ftaaA Ra» «W Mn^ *«. la iW awal way. Um^ aia aJaatal; hnfrcwrf a^ tha» 

-u4 If au Iwika ka fcaii4, lla? ara aanMia tr««4 a^ ae aa M ka vnMr 

hate. Tkiaa ha^af aaai aw laatk i te af ayaJ d W w ai aaa >iy« la olW. 
^lWa 4 *aaafa»fta»«W«»arhfc*H 7 «tr»abftl«a A abaal te te taaarA 
k aaa late apaa Ika fta»r. aaf KnacM mrtt ila Hfts iWa iW aww* fti^ 

W afaraA uaaa ii. aa Ikai Ika «4«(a af iba twa frwMa nuj piacb (ha tbia all 

aa/baMI>ta^naaa«baraaabAbilatbaai«Ta«abaf.rwibaati»aaa rfyrf tK« 

a>«aa4 fraaa. la Itbf anaaar. aaA a iblte fraaw Wap aH apaa Ibw. «wab y tba 

iiinal ikin Tte Itewfraaaa a»a ibaa piaebef iiftelj lapaibar by a artiw af artaw 

baha paaaia* ibraapb aati wl raaa4 lb»ir atear adpa^ «hi>b ti tba *kia ia a paopar 

waarlbr UaaapacataAapaabylbataaaiafliaaw. ^ a_ 

A aaaaa haatwaAaa Ite»a4 bhaaaa iba lam iina. bM vWcb, »ha* Iba ^aafa 
Iba WWaa b lambaaad by ««i^ a pite 

•hUa Iba Jr m pma iha ^ la aMpa te a MrtKorb baloa. Tbla aoek mu af raaaaa 
te tbal abaaaaar Iba btf la AIM. Vat tba aaa abaaa k W« opaa la aalaum a 
■aiaiamf-ni— »Hb tba li^aar ik n a a . aaf la aUa* Iba bydraatelk l>»«a*«a 
Ml fcrra Iba Dqaar tbraapb iba c ai a n aaaa farm by a ^ laAteteM^ 

•• teiaa Iba taaala late roaurl aiih all tba Ahaaa MkariBiiaaialy. Tba wtUa 
af ibli rrriinnT k arlacM by a r aa Wa a l pafapinabw m ibe aalar aar&caa af Iba 

**"»rbaa Iba taanbif k caaapkkA. Iba appar aiopaoeb k ^ ■ 

— M rmm of Iba Uaaar Tba ft a awa aia aaw lanaoitA. tba Valla art aaat'raaiai, 

p-Mbf, aflar.b^ 


"r^lAmiirilf ««l HtrtaJ ph«^ 

aairal. by WilHaai Unka, af IMaiiBairr, taaaar, b Oolobaf. IASI. Tba te^aflar 
m, ii.»ahM b aimak taa Ibaor.aM byl^te 
baafliaa or Mnibg orar, rrerlw aa baipkte taaabp brfta* ** . ^ ***** *!' !**? 

mio u vbM tWiP ipn t w f mdmg •dfw wt 
w»«a tlirw4. m mm $arm • 

A- kap mate tkaa ba aaapamM by m aam ^ 

wa,te MeliAMnMr dui Ihm; hukE wiihte • w<wmU%‘\mrrH nek, mttrnMrnM 
C^y^ a bank bma. AkateaaLbaf tba k laft^waAtetbaBW iwcM 
for iba^ntaa af btmdariap a ftiaaal ibraapb wbieh tba roM Ha k h’UiU 

bte^*kirilU k ba IWL Aftar a cartala blamal. mAM Tarwa wMh ^ ^ 

iba bkla^br aatar aaHbea baeaH a a mtikl. and dropa ba^ la fam ai Iba bmt^ of 
Iba bap. Tbtaa art mcrirnd ta a paapar aamat. aad wban tbay aeaamalataau ^kai ly 
amy W poofad baab luatha Ibaort i Iba ba( baiap iba^ aa wafl aa by a frmbaapply 
Anal abaaa. kapi eateUially dtealaM 

Wbao Iba bidrt aia ibaarrad m fcal bard ami Ar^ aWk eaaay pan efl^ ftak 
amulty damp, iba air of lha Hanbg apaitmam. haaiap ba« al^ wall aatnili^ k 
m>a te ba bmuad by propar maaiia to a iHapafalnn prid^ 
to 160* af ya b raaba i l’a atak. Tbia baat k to ba malataHM^I Iba bidai 
Aimrr aad haiAar ball atria. W baa tbay hapla to amnaw. a appeaia aaa b ^a 
parUk and wbaa iba taa ^wte an darfoat iillla dlnbntlaa. Ite bite amy 
to ba toaaad, aad iba tap «•! ** amalkd by ealtui^ » fam *!«>««.»« » 

Tba oatoradpaa batap parad a«; IbablAai art to »» 

Ihak aaipa wte viiMa iba lacW lha bite abmld ^ ?***^.f *"*** ^ 

paeTateSaA^km af hnrrawt by lb# ban. aad to krtttea tba apaabk aclkm of 

*^y^'wI>oarH tba pataite -yi. that« kHr amjjte faanrd aa aotopkltiy b laa 

dayt aa ktoahl ba ta ton naatba by tly ana l a»a«^ . ^ .rnlrmrina 

Maaan. Knoalya tad PaaalmQ' ohtbard.a pa^ » Ai^ate^^ 

Iba bipnpaattoa of ikmt wUk Haulm by aaip^^ Ibrm m a ateajaa^ ^ akteb 

lb. tor ktoW aitratead by « kr pa■^•aA ** *1*1 C 

toiMad. la Ibk way, k k aappoard to peaetoala iba bid# w efaclaany a to ba H 

ibaklr kalbar k aaafc by taaabp kab aad kid »kba wkb wfflow barb, wbeiioa H 
I m apraaUa aprlL ll k tbkdy^y^ad ap lala pbaaa. 
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A dw4 trnu* •!«■ ‘**.*^^*f X^ ^t. ,w bJTrf A* CMluag k»tfc» 9->^ 


■i«>»iU*J• tB»i»*fc.«»M!«.wl>»«l<r»l>«»r»»»Tt m*r^ 

for NTMcViM ■_i-^^ . irfur brUa vmIwI. mt iW* 


__ ' urt ■•»> 

Mraagl} raMrA«aik»«««»«» j ^ ImImm kaifa- O* •«*••■ *■■ 

tXl'^U^ i- n».l*» •aWT. W -pan-# Ik. P»« 

SJlX'tir; «a -.0 . 4 «U - tk. .P««k- a.k..,a«ll,. - 

ki lb. ink of n-pk. k, 

JSL ar. laawt 8-00^10.. Ik. *oolla «■ (ka oaitiA# 

Tb# ■kint.aftrr bAvinf br«i w*il toftragd I# tb« •*••**• 

a^oa, «. b 7 aooA^ uTk *rt^nit 3 

compM.1; bp wwoiriB* anj wtaria ^ -' *— ■ ” 2 ^iUm 

ala la Ik* Airretioa af tWIr bnaJtk. lo^»»»^ T’^rTT‘ .*”■ r*?- ” 

« fkl W wUk aalw *k»*. TVy am do* i«<1j *a «*» ahk kUAwwkr 

Miiiaa AOtb*^ o^ kcaa *Uh JO gal low of aaW. •»*w^SlT^br* 
ZJS. fc* U.rr. 

Skry **l»r. 0» waaia* oal of tk. hw l^y tn r*a^ 

zt is, “ kk i. a 

mt»A - — tUbiM |iod»U of ftlom for lOO •khtf, lono i^ "• ^ 

:^k'nro:s7k.if p<i«uof-u«, “:r«':ii^’Jr:S!r"K'-jT^ 

burmlWofo MO UUfodoortI mto ft c^p*t **^,*^*2, - W il ftfo 

fab^Tobltmitit ft ftll o* Wb«ii «b» •obiiMio U ftboul l« bnU, ibm f»™» 

I-* thniagl'liM eoHeodar bto a hwl^i In Uw ** 

!Z^. dr»nin», ikoyjOT pat *°«***;r Utolkbk 

•nUmi#* te kmkMhft ibr ftftltft. Tbfty ftftf ooo rrftay to forriw ibft !•■•*• ror iw 

from 13 to 13 pound* of ^ "" Tliii“ibi*iItM tmft ^ « 

sa;:xt» -s? 

Th. aklw *4 aorkad oo. aftrt aaotkw in lh» paaki and ^ 

rtw mTIa immm^ in k kir a day. Th*y aw aC^r^«»wl aad drW yon P-*. 

b a propar apartaural, »ariin IWaa I to I S day*. •*<^‘**1^ 'I2*^ofnl««l ihmi 
TwVbel^tk* pati* a« 10 nhit^ Ik* Aiaa. lo wftaa Uapin. and to pwdfrt 

frJI^bTlSrtwla* CLnw af ^ atmiCpW Ztl^alb^ 

kriitl*. Th*y «anld not b*or aoHiw* *!*>• «k* kj* g b a 

alkick baa b*Jn mtwdacrd Into lh*ir aobkanc*. Wnh ihm *1^ 
tab of daar aalar dariag fl»* a* ala mlant**. and Ikon aprtnd and oo^k^ JIT^ „ 
^ «• borJL by iki. ato~a la leagOi, '•.‘k. propo^ S to A »• 

Wd pobtoiaatba kft mtliato. Tk. aUiton**. - atao hW bfoagkl oat by tt- 
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XT-Z; tm* taJTZSw •*".w-«»,i .-si" -sXl 

Tkk ki^k to »«*< .-ck.4 

(kiM ara •“'jjjjjfTT j iT>l*i*?--^y*“ **“ »“• iiii ^ a na M. 

Tkr»^ tlwn 4nr4«liB« 

SunkiT^T Tr^- MiluSlir *^'fc«i 4ry lfc«y ar* •ork»4 « ■» *);* .*^ * 

Tkr,«. -.. Ai« ^ i.~i«fc» 

ISij »r»^ •** *^- ** r‘**: 

tk< AmomI •kin*. I«rt U to I^*J T!r^- L^, „ to 4rr. f W» ttr •*»» aiMtow^ 
k, .^ktto* f.M w.^ •*• <*,a litoy 

yLXl7V!:iiM U,^ toUk Ik. flto« to «k, to. 

srlS:* X.k*Sitot u? ^-.^‘ •iirxi.rs: 

oal; Um tkWwr Ifc*totoft btotoUlh.■«•» 

r“w‘^i^rnL - a.,. S. . h^k ptoi«rJ mnk «.^ 

sircsirisi^"^*" 

<toi»to«.to AiMtoytototor.— 1 to 4 «iwiT»a.f ikrir»|M*n.to by 

w tkoto dMCTiM iJm (SawTUito-btoto. IT* cto»in« 

• tMMWto kai tr. kli|to ta to totoJi" •>>* tkkkwjM. .kil* th« b»i^ 

|tot *rTto» to nttoitot lUI .amtototot, thmtoto «» •l•■y» tnau* 

^„,oAto.to4«totok. 

h linn X i? hjn.Ar» fcrr«n rsfxj'ii 

m.^snr.w jin Hitoto to. fc- -btoc. TWto •-^j- •«« •* 

Ik# pr*. tod tot^totod totkt ^ „B|iJr<l by lk» ktotoiaf . lk«T nay 

Wbto Ibr »ktotb»tokwtoto»cJr.tly•tolWi^ pg™ <7 t,ui;th* t-gm 

ivcrir* lb» flrto «il ",lh« »hlii» i. difffrrto ybtot. w M to top^ 

w# dlpP^ i. lh« toU tlirtllT b* fhattoTiiVk ib« ».!■• °f •*•• 

owtimh oTlt to taibto^ *kn>* torfato mVw< 1**1 tor 

kooito. It bto th» 'm. liM’t hSwto tod ikTW. kto* tlw Wmik 

lod^WT. to to to fan. hrfb ^ 

ttflh»fkUjii« «iIl.to|b«mmb^t^ »rtn« tod the 

to the btotoT to W. «k«*^ " . ^w'^llrd iiH -r*** ^"'^d. ThewritiftodW. 

A.,^—. 

diUte their poret, tod to toililtor iketr ««to Poke tn ewpewlrd hori- 

i> • .hw.bjri^T • tot huh. tbn^*hWhoir*i- to. 


r Mcd be. 


mScIimL a tiiito«b*» eWtoted iwpermt w i 

Tki. nprAtot itopiitw Itftol iktU tod top w lat^ . emtoto* kttifc tod the 

k' n:*2L Wr^Wy^ptd. 

IwrMt "krtTby Ihetorfbeeie OtoredSStotoai tihleh b rBrrted by. 

The «hl» «• tow totoM to ot"]^ « •T*"^ ^ I. tkb they toe 

potoeh lyto M *• •bni.*. kr.^ to botlCT I ^ „ti,ijr |l,|ii«ie ibto 

A*" *»*"« **• aa'*** 

2 rr,wSi.t-‘i?:.nE:i * w— —*-• 
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[>• WOflUboB f •nWM !•» TTO I 1. ' — - 

4 •Mil *miiu fconw, fciWiW k>i4*^ ••4 mIW ■■dl mU Im am 

»e* wWi ■ fcoair »« 4iiM«»iii« ik« MlMiifc • n« W iMMwfwnf A. 

, ami artmi tatmUiary tala. L A atmmtar, • ftal b%|k. fcy I* ^ 


TW 


iWW < ff>a»try. -Tki. i« ■aiiafcrtaf.4 ».y h a p i faya t ^ 

tvoaaaRlia Tb« wartuko^ b KM® parti» I-A tk.^ ^ iW ai. » 

Mr—, fatawkid ' 

•anar b a AnaaM 1 

la Um aolatiaa. aaA antrat takaUiarj i . . ^ . , 

•laan, cafakb mf Waf maia arrj itgki. ftir pnaanlM iMbtia ^ Tii!;T **S IjL? 
caMar Wlar, at nAdtai aha !• iaat a ia IT* po an Ai of laitav. la At rtMib rf ika 
aa^ b a apurt anaa ibK at—•kick aa iraa y—b plaaa^j k aaa a tyl ataaaa 
Tkiibta^vbkckiaMal. AlaBahiMaaHkaa»a*aaa*la»~lah*a^akiAaaaapT 

Ita .fcab baatli. aaA aa-khk Ikr ba«kar b apn»4 aa laartaa ^ pra— 
pan kita« tbt cailiac b IM •ttk prtaa Aar tawiiap lha balkf* afoa 
Tfca Aaoa b aaaU to akat paribcll)' atam- 
Tka Am apata t W a ataa aaolapaMa to tkaaa aT aaaa l ag artltaalaf I Aaa^kalaf 
wadwi. am la kalaaa, aka*«l. aai atoapoA faa «4 koata la tka rlt*. Tk« — 
Ikea «lMaa4«ilk A ertpo^aT alaia, aa4 »J paaa4a af aak. a fbaa of k«4a 
«kkk»ai«barr(aBT0toM>paaa4a Tkataanaaa aak aoAMa tka afart af •••» 

aOnKb tha-oiatartal ifcaab. aiplprraarttalkaaapplfaartaf Ikaakifc 

ala» aad ark afa dbaalaad. kot waWr la poara4 apoa Ik* kkba pla«a4 to a aai. a»4 
an tnaapM opoo ky a vortBaaM aalkiap npmlaiUp frnai Ma tW of Ika tai la tka 
nOiar. Thay an Ikaa VnbkrraA into a aiaiibr raa Mataiatap aaaaa krt matat.ata 
akallarly ItwiipM apo®- Tfcay aw aral t taa paA Itor aipkl 4aya la alaa waiar. Tki 
aaatr rnaak of ofttalMaM b fopratcA a amaA ttoia. 

Tfca aktaa an no* 4rb4 aitW la tha air. ar a rtova rooai i fc^a* kataa ^aha 
dry, ikrf an AwklaA ln>aik«r, wall atitockad la taka «al thr •nakbt, aa4 p«ia4 a|i 
Vfktn fry, tbry art apaia trampIrA to epaa Ifc^ paraa aa •tfl aa aa nadir tka aaia 
pkaal. afttr «toeb ihay an akltard by aapiaan to tka a—. 

Tattii* at tofconr naality b aioptotad tor griaaap ika batkar. Wkk ikb *!•• tka 
klAaa an kaap apn tka pair* to ikr tioao tta*a r»aa^ Ikaa laM apaa Ika laWa. aad 
lMaMa»4«lifclkaiaau«awha4uUilkrfitoaia<nakla. Tkb pkaa M laid aa WnMkar 
labb. b lhara conrod •uk a aaeoad. abailariy anaard, and aa fartk. Tknt pmada 
of fai are eoauaualy naplayad iur <aw abaa ad balkar. 

tthaa Ika tkiny ampa, or dAaa« hiM paaaad tki*ia|k Ika gnaar to ana apaftolaa 
pb aai l , t*a war ka iiia laka ikt tral piara to ikair kaadatsad airalak k "*M Ika 


boniing ahareoal oa tka ginla (ar a ai to ata, nUk ika fiaak aid# la Ika An. Tka ral 
are paaard ortr tka Aaaat ia Uka onanar. KtmMamm^ ika piaan ara aaacaaairtlp 
bid oo an iacUaad takla eipoud la tka Are, abm Ikaa an aaaarrd *i(k a akak. 
They an Anally knag apoo poiat la Ika air la dry | and if ika vndkar ha aarn^ ikay 
ara anipnidrd oaly danaa tka nigkt, ■« aa la btoar ika kardraing af tka Baaar. 
loniad od the alnai kaik, XL Cnraadaa kai aaiptoyrd witk adiaMaga a haap afdilata 
aahdtaHc acid, . 

kamm kaHtr.— Tka Rmabar kart bag bora poaaratrd of a awikod ad naklng a 
pmliar batkar, callad hr ikaai yarba, dyad rad wbk Ika aniaia t ic modm ao^ 
nu artiab baa km auKn aonghi aftrr, oa aanoant of aoC krtag inkjacl lo aioald to 
damp aitaathiaa, baii^ proof aguan laaecu, and area nprllhig lam mna iba abtoby 
of Ml edoar. Tbr ikiM at* fr^ froai tka hair ar Araar. M tUrpiiig to aa a*k>lra tarn 
vrak lo act npoa tbaaoiattlAkraa. Tkay ara Ikta riwad. faikrd (or a bogar ar rli n n i t 
linn arendiag to thair actnre, and fmnaaud to a prnprr atarp, aArr lutrUg kaan 
aaikad to bat walar, Tbiy are taka* aar at Ika rad af a aaak. kal Ib^ any 
ba ilaapa d a aaraad iraa If diirmcd am nary, to opaa tkelr pom. Tkay ara am 
clraard ky aariiag ibtai at ikr buna oa boik Ika Aart and gnito bdta. 

A pacta b aatt cnaipaai^ for too aktoi, of Sd poaada af rra loar, wkick b ml to 
fmaent aiih harm. Tbii dmigk b worird ap ailk a aaAbiinil <|Baatity of wairr ta 
fcna a balk for tkaikini, in abiek Ihry are aatkrd brill konn) lhayare ibaa mna- 
ftmd into rmall lata, wbarr Ikay rmiito dariag AJWca diyi, alVrr akick tkay art 
waikod ai ikr rircr. Tkaw opcrnlbaa tarr* lo prypare lha ibiai (or atoorbtna ika 
aiariagrat Jakar alth oniforaily. A daonctkia of allloa bark ammm mad Saka 
rafmm) btiag andr, tba ibiaa trr haaMrard to iba Mter vbearrar iba im|atalan od 
Iba iMpMT b tadbirally baand noC lo Imnre lka''antBml Abna, and bsodlad and 
p r n a mt Ibr half an (ioor. Tbb maalpaUlioa b r r p inla l talca daily tnrtog lha 
paliod of a wtab. Tba lanaiag toftmton b ibm rapaaad, aad appliad lo tba nan 
■kiaa Ibr aaoibor aark t afttr abkfa, haiai aapoard to Ika air In drr, ibay am rtadr 
Ibr balm dyad, aad tbm catriad aitb iba taapynaaulb oU of tba buk at tka back 
trac. To ikb nbalaato tkr Buaaia batkar enraa lu pacnliaritiat. Maay axidra bar* 
bara praacnbtd Ibr anpahag k; but Ibr Ailbraing b Iba aaa iM a rtb ad ta Rogrto. _ 

Tba wbitiab aMn a br aa iiat apidamb of ika Mrca, alf i pprd of all woody pon>, M ia> 
trodaead Into aa iroa boilrr, aklek, nkaa mnOrd ftdi, b tarertd tight akb a taallad 
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A m«m 4 Mbr bM ^ 

I tmt thmtnt, $iti it tanA »o !• ■« tfc« c4«^ 
_ «4mchW. TWT.r»lh«i«*«trf.t»»hM«h«»PI«»*«^ 

ute (W Wnk hub. Tte«a4«»lMar«/tAbi9twMMbimk M^autKlWiu^ 

■r lb* »|*rr IwiWr ii immi -rrr miA ■ ckf lirtik rtW" wilb « 

Mi tB a ml bni, ttU ibt ilMtUaliealit (i 


bM •!. fc»*W • |Jp* »<^ *«* **• “**• 

MM biUmM mcbtan tu te w —, ie «w err 
after Uw tv* MV M*ri laitHW. TIm^ am 


coiapiWei. Tkie apefatiaa, tboafk 


aaa caMaa* ta a mi aeaa, ua uw a ^Hinn w w . . --- -t-— ^-w- 

nim ia aaieaniaer. saA aMeftJ a# aaaA, aaearf* He pafyaw ^rbttly i ^ Tiw i rna 
iinnirr nrrr-T— aw4 ta Mellaia for diwillHu «<«A Ttaeair vaaU. baamr. ta 
jMr»arr«MtM»iH aai reathwir.. WteaX abara baA—are aetal.A. Uir« ■ 
IbwiA la Iba aaaar eatTa •»»? tl«bi (erairr a< rharcaal, ead ia tba aadar aaa, abieb 
aerrad m a lacelear. Ibat* la aa aHf. beoaa. eaipfmmatia tti^ af a erry etraty 
eaMlI. abirb it mini abb tba tar. Bad abtab ftaaH e*er a MaU amtby af ir^ 
tiaecar. Tba fanaeraiattrr la tba ail eaiatoyad la liay***aa»e tba eV— by aariiaf 
ll lala Iba daab aide ailb iba aanWa laWa ll it dtllcaU la aaba ibla ad yaaet^ 
abb aaifcraiby i tmi Iba tUviaa* da aal alaaji aaeoairf **.***^ 
lara aal BMay abiaa ia a ayatwd aawa. Tbb all a at iwawa t abaiaad bi /i— by 
^baditia^M lilt Mwk hi cvpf'V «illiit iW W mtmmm ^ 

^^Jbliwd la raid aalrt. Abaal » r» 

^bribM taibtba tbia aU BMl eaiiuy baftier ibry ate ftiUy dry. Caw ■— W 
UbnrBal?a|>«lylaaaiacbarM.^ bBr rf be aa^ ibraart lad wabi^ ite 
areiaaidaafibafaaibrr. Cbnrrral baalaiawiiptfd >ba ebwwral a^ id tiui a da. 

.. -- iadiiiff H la hr a yacaltar i iaayn aa d. baa aalltd d 

la Iba rraaliBa lawbair far Fabraary. I»«A Mr. Ci^ baa |aiW^ a—• 
Jailrtaaa obwrianaiM aa tba yawaaa ai uaay ». Ma brfim* ^ 

brlataal aalalaia <d ibt bidaa ia aarrr cewbated aiib tba laBwa, bal la aMlrdt far 
ba ibiaba ibat IMiVa. rf yerfarlly dry bldr. *bas draaad ft— ratraaeiaia mstirr, 
abaaU. aa ebrHilcal prlariiia^ afti^ at Waal law Ita ad Icatbar* Tba aai^ 
ULUjaiuta at tba biSTfor tadalaH ba Wllrraa la ba a aaeteftd yraa— la tba 
ba*i»fa » 'be aabaina# aad tba rUaeala^ ba ga^ ^ 

Ibrbaira mHHkat liair tor ana. lao. or tbrar a«U araatdty *» tb. a^r a^ 
letiwr at Iba abia. wHU lba baft ^ AaiSwt 

__ A a^ _ toa.; - Ua. attjanmm mt to kdael#. > hll» f WOgL MKNW 

U u Um thfliUy by « •»o«hWriji* »rr, UU 

tbaardTmia ft— U ae ra a d by tan|dwn t>atn>y<aw. A third l?]* ^ 
lacibiMd la Omaaae, eeaalati ia layta( tbr bite » ar |ala. cave ^ 

w%a,aoutoramWift«baat,Bad la Inoaea tba rpaftwair aadUiia. Tb—pUaa. 

MMrtelU tbe tmu htficr. •!« apl to uuMO tbo ^oomy oC im ^ 

Til, l—fr fi niif T in ^i»[iia« Iba bakrad Wdra ia a lolalioB at faftreab daafa e^ 
tataiaft. |ir.lMaayi.aMriSMad aai i a m l e . y"«*« 

abaepblwea od aauaoaia aad Haw. a itb araar af aauBoaia. and rrty ftratral^ 

autirr Tba dry bldrr art aftra lalArrtnl ind of aB la tba ojirTatioo rf lb* (aUiaa* 

Weaka. wbftb aaaaa tba ^araa, bat at Ibe ewar tftaa preparaa Ibaai for tbr aetioarf tU 

baiiag aad bawi aabtoa tor ihr iatrod—ioa of lU <ua^ 

tolliac ft fao eWrat *br Iraihrr ft ayt to br too limbw aad ibia. Mr. Ur roae^ 

tbaiX Kaiia* ft IbJartoaa. by »« 

of Iba ekia. lUftb-laaed laalbar ft bjaea. aei*ha bflil. 

tabaroaral braiMlalloe la tba bauag Aaatbrr proma baa 

Ibm^ bora adanlrd ia Sea York. Mator. Sra tlimpahinr, a^ aaaa IM 

rbiladajphla. raJftdJbat laearraetly. caaf «>-b<?'.«blrt 

kidea la aMbtetraiiraa raall. iwa Inaprr^ra af ao Fahr-. km 

tba IhckUaa of eald earto* aalrr fnaa pwnie ta tba roof. tU bidri Ut ag trW 

loat^ arXoeaeadrd «^ii raaft fro® « to llday^ abea ibr lajir » aeU luoaaad. 

by Iba larra oaframa rtfcei of awftmra. wj^t fa^tyioa.- H. M. 

l.eATIIKR, MOBOCCtX lifannaw. Fr.i .Sj#Sa«, Oarat.) Mor^fto^of 
Ibr ftaar ,«aliiy ft wad. ft— (o-ttbiaa t^ awb 

leather lr«a) Ir—eban* a *!*; TTX .X'Zb! 

to ivaMTr wbieb they air luakrd ia water far a awtaia tiior. aad tbw 

iwiled la Iba^p*^ oallad hre^ia*, abieb oee^ m Trf'uZt*^ 

toaSlh oa tba^h etda. aad Ibe^ air aa at etae pad 

®T«al dato. daria* abieh yrriod ihry are dram o«< whh a bo^fttaa tuar ta b— 

laid m tbi eida of tt® tat to drwa. aad rrplaayrd alt^triy. 

litUr Uiaa. wbrraby they are rrAlnaUr defSnrrd M theft hta. ttbea t > ^ baa 

Como MftriMlW tomn tb* iJkUM ow tJwa ootoo* by oo<, Uid oo eaows br«m. tw 

aark bmSS! -btoTiaad fat Bo iaoUaed r»it<— ».alto« aa a et^ W 

end. at Oirirti aoaeaairot for tba •J® 

aaaeara^rhieda or kaifr. hawaf a baodla fa aacb cad >Jb«a aabai^ 

ara ttmt mm loabad ia faUb of Ii— toe a fca dayi, aad ibea icta{>ad «b the iceb 
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till* to rfBil«r U »rry «Tfn. For mnoring tli« lim# which obtlnicu ihoir porft, tai 
vouU inpcflr ibr tanning procrtt, f* well a* to opi^ the** pom, tb* tkiot are 
in a warm temi-pairid alkaline liauor. matlr with pigeona’ and hen*' dung diffuaed la 
Prohalil}' tome rcry wi*** acid, inch at fei meiilcd bran water, would tnawtr 
at well, and ant be to offcmiw to the workmen. (In UrmaaT the tkiat art #tit 
waabed in a barrel bjr a rerolring axle tod diara) Tbe^ are again teraped, and 
tewed into hags lb* grain onlermnit. like hladdtri, Iraring a tmallorifiM, into a hick 
the Dc^ ot a funnel la inarrted, and throogh whicb ia poured a certain quanlilji of a 
atrang infetioii of tha tnmach i and they are now Tcodeiml lirtt round the orlticn, 
afirrocing lllled out wiih air, lih* nhlonn bladder. A parcciVif ibeaa inflated liine 
are thrown into a eery large tub, eonlaioing a weaker innitiao of tamarh, where 
they am roiled aboot in the midat of the liqunr, to cauac the infbainn within to aet 
BCkin their whole nrtkee, at well at (o rapote their milaidea nnifonoly to the lm> 
Bing action of the hath. After a white ibete bladder iklna arc taken out of the bath, 
and piled oeer each other upon a wooden rack, whereby they andergo toch |W'nta 
at to force the recloaad inftuion to penetrate ibrongb their pnrea, and to bring ^ 
tannin of the tnmach into Intinute contact, and to form a ebraical combinaiion willi 
the »k in fibrea. Tha tanning ia eompbiicd by a repetilim of the pmrru of intrn* 
dneing toige infuaioa or dec^itio into them, blowing them op, and (iMting them 
with agitaiioa in tin bath. In ibia way goal akint nay be well tanned ia the coniea 
of «m day. • 

The b^ art near undone by remoring Ibe M>wing. tha tanned ahiui are aeraprd at 
be'ore on the aarriari’ bench, end hung up in the drying loft or ibcdi they are eald 
now to be ** ia t^ enuL’* 'Hipy are again mutetened and atnoothed with a mbbiu 
tool before belog anbJccUd to the dyeing opernlioas in wbiah two tkine are applisd 
(are to face to eunfloc the dye to one of their mrlkeea ofily, fir the nk* of ecaootiiiiiog 
tha dyeiag matarials which may be of terrral diffrient cninura. The dyed akioi M 
grained by being itraagly milked with a ball of box wood, flnely grMtred on iia 
■artbe*. 

rrrpnratory In being dyed, each thin Uvwrd together cdgewiia, with the grain on 
the ouutde. aanl it ia then mordaiited either with a aolntion of tin, or with alom water. 
Themloariagiical^ rocUiwal, of which from to to Uouncea are required for a duico 
of ikina. Tk* eorkinral Iwing koilcd in water along with a little tartar or alum for a 
fow miontei, fortM a rad Uqwar, whiek it ftheird thmaab a linan eloib, and pnt-«t|to 
B cteaa caak. The akiae ate inunened in thia bath, and agitated in it for about half 
an hour i they are taki-n out and beaten, and then aobjactad ta a aecund hnmeraii min 
the oochineal bath. After belag thnidyad, ibtj am nnaed and tatmod with tfictlian 
enmaeh, at the rata of two poiin^ fur a tkin in moderata aiaa. The pmiceei ia per¬ 
formed in a large tub made of while wood, in the liipuir of which the iIlIo* arc floaird 
like eo many bUdilrrs and moeed abont by mannal labonr during fonr hunm. They 
are then taken out, dratned, and again inigntted to the tanning liquor i the wboW pro- 
c«B requiring a epac* cf twenty-four honra. The akioa are now nnMilcbcd, rinard, 
fulied with breltea, dralntd, mbbed hard with a copper blade, and laatly hung op 
to dry. 

Sum manniactareTa brighten the eolonr by applying to tb* turface of tho tUna, in 
a damp atale. a lolBtiao of carmine in amn»mia with a apooge i otbeea apply a deco*- 
tioa or aflroa to enlieen the aenrtel Imt At Parii, the moeaeco lenthcr a tanned by 
agitaliun with a decoctioa of aamach la large eaahi made to r e t o tre upon a horisoolal 
alia, like a barrel cfaam. White gallt am totnetimet eahatilaled for (iiitiarh { a pouml 
bclM need for a ah'ni.« The ahfna maat ha. finally cleaned with the ntmoal can. 

Tm blaekdye iegieenby appl^ log with the brnsb a wdotioa of red acetate of irM to 
Ike gmia aiile. Bin* it cntamnnicatctl by the commoa cold indigo eat« eiolet, with a 
light Moa followed by cocbinml red ( greun, by Saxon hlae fidliiwed by a yellow dyt^ 
mmxlly made with tee ehupp^ rooit of Ibe ’Wberry. Thia plant •met atao foe 
yellows To dye olire, the uint am fird panud ihrougfa a weak talotioa of green 
rltriol, and then through Ibe deeoetiim of barbemc root, containing a liute Saxoa 
Mac. Pace rulonr ia euamnmicated by logwood with a httte alma t which may ba 
roodifad by the addition of a tittle Bnuil wood. Ia all theae cnaes whenarue the 
•kina am dyed, they thonld be Tinted, wrung, or* rather dniord. atmehed npim • 
labte. Ibea bcMnearid on Ibe gmia aide whh a film of lineead oil applied fj meant of 
a apoopp, to order to pnennce their ginaaiacta when enniad, aail to prcreiit them 
becking homy by too rapid drying. • 

The laid ptueem ia preparing morueoo leather le the ending, which bringaont the 
Inatm. and r ea liwet ihe original anpplcncta. Thia opemtioo ia pmetiaed ia diflcma* 
maaoem. arcoediag to the purywar the ahiaa am to terea. For porhet^hooka, po^ 
fblloa, and eaae makiag in mBahlhry mnat ba thinned at mneh at poaaibte upon ^ 
flaab aide, moiatened tiigblly, than tIrHrbed npon tb* table, to tatooth them > dried 
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.«_U.„«I .«.i biilr msKd two or Uir« timet through the cglUtdrr pTH# in 

h in diction* toiriWy. W okSW-'ly. Voooi.W. .1 

j; -~3 r.^ru.'S'JX-.u 

■^»f»ttQr.rr«iDOTrt iWt before the opentiojie on the 

iTi^' I— A ■ •iiSi,'’ ‘CS* l3"iS'iliH S 

»D^ei Bomibic from the enriiliant of the txteniel etmeepber e t tml ^ 

pitT Z Sy*^ ^'J::^X p«i« *»«w »>-«• 

;rU3forbmu«.for ».Wn|f «b. 

e« the Wt." After being pta^ ^ „» nb- 

•one i»j» to reinoTw the l»»e »»d *y Th«B Me 4 ii»mBir»Bhdnb. 

)«ted IJ oemly the »me proceme. - ^ fur- 

thiM do »o« in generel 3 l^her gMMeellr Itmvm 

nlthct ieether for two pmrt of *w»eU g*«***- nnieeM of dTeioJC, tamminit, 

the Irtlher-tiv-m W ■ while tute I bu^dergo • prtKwm of ajntig, eoneo e. 

“»Uokin#."*o, before bebigcut^into^tori^ Ulbe. of good RWibn 

The U«.ng Xi^^McZ^riei dytl hdf U. 

tnmacht but for leelber which le to tf * *_» ■ ..ftirtnij Inferior ouetiklne 

thfw somiter. of- -- ~ll.nui. «. moriojed » preformcr. Infmorgo« « 




torf hOd .w. to a™., to I- 
eeerim to* rutod wi.b .^o 

•re dyed before being twiied. ^Thietoethod le preri *—tiTllLnoeo of wuhnig 
Irirtrr of decT .berp *• Afoi ^^iy 

brm«l«.At.oadfcrv*k-ltoihcr.to€dtoelr«iiigpUU. After they «rreo»pi*« y 
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-ulMd timrd. »n4 be«mr4, u »l>o»e deicribed, tkey l>»»» 

****!?*. vMf>r uAum uul »lj*bllity. Thta r»itio»»l of the frmto k 

« friaind," uhI ITk don* eillmr wlih ttw rwind ci^ of * 

Bamiae-Moa* After being freed from tho lime by iteeping u farnienled iMn^eW, 
i^T ere prcMed »» dry M nuj be, »nd nre then impregnnted whh 

rtwEnTtbe t^gh of • kind of fulling milU Prer^Uy » the «|ipl^iio^ 
IhTolktimy u« oenelly beet for loiiie lime Jone to own l^r 
■kin eiT itretched, bang up for iomc lime m tbe eir, Ihcn fuUed with od m before.^ 
nriKeei which k 8 or * limrt TTpreled. The nil i» elowly ond yroly ponird utioB ito 
tbe trough during tbe eetioo of the heeler*. One hon(..vl akhu ujnelly telw 
jTn SrteT^ ••<> •» «»>>«“ The failed oU 1^ ere thrown 

hTnt* tulw. eii left for •■>»■ time lo faniwnt, end theroby to combine more intii^c^ 
wiA the oil. They nre lieUy Hibjocted ton week poteeh lye ^b. lo it np tfa m irf tto 
loocrly tdheri^ oi They ere iben hung up In tbe nir to dry. end draeed for tho 

“leather. UtrSSI an. w laeneJ ol Kora*. TIh! hto tj ^ 

miber IVeeh from the nnimel or dry. no mutter which j they M 

3 dnyi end nighu in i •olutioo of poteeh. to which Kme qoicklhno k n^ TTw 
potmh need le mede of tbe irte culled In Buu d.ei (the common c mb w^h ^k 

uJd lo he prcfrmble lo eoy other, if not eeeenlkl» U ie ^ eo ihnt » 

brown colour nml nf eifeerthy eppemmnee i nhoW IS p^of lto(lbo pood k.W 1^ 
Englieb). and 1 poodi of lime, eerre for 100 »klni. A* th^ huTc m *»y^ 
tuining the degree of enueiicity of the elknil but by lu rSret upon ihe longue, when 
they Bud it wenk they let the ekine lie longer lo tbe eolutioo. 

When Ihr ekine ere uken out of tbii eoluiloo they ere eorrkd to Ibe nerr, end IrR 

nnder water far B dey end n night. _Lun.v:.. 

Seat s Tcdm of dog'e dang le boiled in aa moeh water aa ie mongh to aoak SO ihi^ 
(tba Tedro k equal to fOM EnglUh imparial gellooej hut m tlw wialer time, w^ 
Uie dang k froean. iwica that quantity k found nrccMry. 

Biltttioa. not whila it k boiling bat, bat when at the beet which the band can heart in 
llue they Ue owe day and one algbt ^ i u. 

The ekiaa ara then tewed ep to ea ta Icnee no boki lu ehorl, to na to he welef- iiglu ; 
about ooe third of what dm ekta will contain ie thru filled up with tbe lee ret end ininU 
twigt chopped together of tbe pient celled in Ruw ToMineiike (.dr6«ta< etw-arei, 
inmrtimM culled bear berryX wh'uh k brouglit ihim the enrirone of Boliknmeknga, 
nod the tkin k then filled up with water. 

Tbe ekine thne filled era Uld one on the other la a large tmngh. and henry atonea 
npoo them, to ae by their weight to preea tbe infualoa ihroogb ibe porta of tba ekin in 
abml 4 bourei yet, na U wae enM at iha came time, thnr Ibe ckina ere filled np with 
the Bine water which had been prreaed oat 10 timee euccBairely, end lhat the whole 
aneralion lekre hot one day end one night, tbie laarB bat S| boure for eerh tima. 

ekine nre then Uken lo iba nrer and waehed, tod an ready for tba dyeing. 
The whilrtl ekine an laid tiide for tbe red and ycUow leather. 

(The oparaiiooe In dyeing Mlow. hot nre here oraUted.) , ., v r 

To •oftm lh« tfciiu »fWr djemg« they b*r»fcied by a kalfr, tbe potfi( of wnica u 

curred opwnrde.— H. >L _ .... 

LEATHER. CURRYINO OF. The cornere ebop hae no rtiemblanoe lo tba 
uremkai of the Uaorr, tba toolc tod manipulnlione being quite differcal. 

Wilkin the loet twenty or thirty yearn, many tanoera here added the eorrying 
buuntM lo their ettaUiabmeaU,nod msayunurien hare likewke eommenord tenningi 
but in each eeia, aa txleneion of premkea k neetBury, and Ibe two dciwrtronU are 
atill eepnntn. Tba adraotagi. derirebla ftwm tbk arrangemenl are iwo-toVI.—fi^ 
a Bring of time k effacted, far b the unaed leather k cold by weight, it k 
to be weU dried befaca being diapoaed of lo Ibe currier, an opention which la n^ 
Beaded where Ihe Unoer caniB on the currying alio i and cecondly, by the eurr^ • 
art. the «%!-« can be rtdnced ta a oomporetirely nnifarm tbkkneee nrarioue to tbeir 
being tanned, thne inring lime nod lark (need far taaningVand Ine-nug a m<>ra 
eqi^ diilributioa of tan^ through the eaheini^ of the ekin. In 
dMcriptioo. tba bnekuu of carry ing will be coneuerad ai pmctiied at JLh* prncni 

itlBT. . «« 

The enrriet’e ihop or pramieea, to ba oonranWnl. dmuld ha epaeiooi. A naqnam, 
though not nnirareal malbrd. k lo bare 'the groond-fioor appropriated to each ^ 

retiooaurattniiwUiaaieofeUrgeqnnntityofwewr. The idaro or eparti^t mue 

need, k eellei the erawmy-AoaM. end-ie ooanoaly ftiniicbrd anth n nom^ oi 

or roe*, qpra of aaa e-dTi which tfm Irother ie pl^ fw the pt^ iitJoa^ 

and nndoTioiBgeuehtreetineWB wiUboherrnfterdeecnbed. In tbk ap^men* ^ 

k placed a Urge, flat, ilata atone, celled a acowrmg-akM, or, more eonaiatenuy, wt 
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»™*.nwKol.ttaa U- ••«. •b'fk » ““3, « i»eUMt»D of 

rS-Ki-H'-''rSb.‘s 

KU «d otl^ tooU. U «“• 

ir„,“ rtr'^ u« -««. -f b. coo. 

iiS- oVV jr. .sj' 

warimao .tandjand Into one 
tMce at wood ia ttnnW morliacd, at an angle or 

M«rss rprigb. V 

wide, ibe beigbt being gjralrr or 
tbahelgbt ^ tbe workman. «a<* ^ 

beam adjuated to meet bia cojieeniroeo. , ^ 
fhmt of tbe MpriakU a p««* of ^ 
acnrwwl. to which CTglned a 6^ 
nor wufkcd to perfect unoothneat to agree wtUt 
Sl edge of the’talfe nied in lb* 
aharinir It ia of tbe great^ S! 

wnrki^. to keel. hU alia from H 

knife and Iwam ahooW be ke^ to good * 

luUt w taila. geocfaUy of but ha anid to fotm a neceimry 

of which .« -arf 'r T^tSi «. flrmir fix-I. to reaiat tbe 

part of the faroUnre of tbia dirpa^«_^^ ^ ^ la of the grenleat 

prcaaorc of tbe workman when a«tog«r na^I idaeed ao aa to 

aonaequroce in *be<y'"diooa perto ” j, fteqnantla uaed, aernaa which tta 

bare wlmlowa in ftont of tlwim A meettcK while the carrier aul(}e«ta 

leather ia thrown after undcr^ng any or tna procea« 

other piecea to the aaaaa .-imJ iba Jrn*t kfl. *" 8*^ baildinga the 

Another .I«^ be o^ or ehr^ M 

drying loft » anrroonded with iiwt*<r aoar^ drrine of the leather, the ceiling la 
S, reqm^ The tme^^ hook, m nail, on 

5.1^^ r.~«-.u. . -tt ii.a« « 

tbcae deacribed. , ijf/-, itaada 8rat in Importance 0%. HI#). 

W tb. tool, naed in tuning, t^ 

Ilerr n and * at» two bandl^ lill j! “** 

Uft hand, and forma a powerful *b« t^ 
adge e ia applied to tbe i, w 

a dnTioteb oe Wclab alone c^Wd a ciatnuf^tm*. a* 

ahau diaappenr. * edeca, for tba knlfit baa two 

In tbia operation a Boa ibr^ oe .. wbiAU k wiped dry, and the 

tdgea (ca) which mnfl be then ukea aairong ateab and pUnog 

t4gci m»*nl wUk ullow or oil. Tl» itmithl hsoduT Miiw^ “T 

kS^airiu bia llLm. Sltddtol tb*-**! ‘"botbWda 










6Hf» * LEATHER, CLTIBYING OF. 

hr <mft<WU5 rub* U fonrtnl aad bKkwnra »b« ^heh of I>«rt»J«ki» 

opantio. tL b r**«ay niW b, ■«» rf Uu «. 

MdicvW j by ikb IHUM ih* wilt* i» tB^wd eowpWwIy vrtr. U lh» kwfc » aol 
»«tl t fi pawt. iha tifi thm obcautnl wUl b* urrgaUr, or brokta | la «»lher of «kiek 

caooo it ■ ao •baUrrr. _ . 

To kora -* J»«t draeribrd ia proper ardor iM|alra gml muI oa Mi* 

l»rt€dthre«m«r. Th* ed** b ro lUlicatraod liaV* u» uijary *a» it cami^ b* a»»d 
,,,, more than » imaal* or two altlmoi Mag ke k**BB*» To 

*”* e»r.faUypr*p*i»d*amlleWrti*<»ed.>^LllU|ib*po»al^lb*rteril.«r«nm 

aloog tbe gror* ahlch U formed by tamlag lb* edg* ff-rr, tad lb* etw^ 
tbeanmdetojmmoaliidrtb* edf*(/ma>0). It i. rrtaai^l. lb« a eWfU 

bond eaa Uui* r a wora lb* rdernmeyot tbekoUb, aad kirp k te work Jlir boor* 
witbool goiof ftir a B*w edg* lo lb* r a d el ao r . Th« atber tool# will ba de- 
ambed at tbelr oac* ar* aieBtiae«d. .... • j 

The flm tbiog doo* by ib* currier b lb* tnaklag or lb* bother re«*»r»a 
fhaa lb* UBaag ia waleri lb* ekia rwfoir** a tbor^h w*Miafc bul ool » 
■untalioa. In eom# ibe ibieber poru ane partially toaked twfore lb* iwoieniim 
of Ibe wboU, aad wb«a frogitb* oalar* of th# tkia ibb eaaaol b* dao*. water b ap- 

' Ilf* 



plied to ihe elrml part* after tbe dlppiof i k b raqnbil* ibal lb* whole eboold S* a* 
near a* pmaibie njoally wet lo luiiie ioitanee* Ibe wetted leather ie braiea, and 
aomelimra a eoarie graialag-bnard (hereafter to h* detertbod) b aaed, lo oiak* it mor* 
tapule prerloiu lo •hartagiL The thin btbrn bidomer Ihe beam(^. UU) aad 
mvgb fleohy pnetiim b thared oC Thb operotirm i* geoarally eaUid^diriiip. In 
an lb* apentbm* at lb# Um lb* bather b kepi ia ka pbee by pmaarw of ibr h^ 
or body of lb* workman ftoai behind. In *fcciiip Oft right hand handle of lb* kmf* 
eomewhat preewb* tbe bft. hat la bbiimiA property to called. Ibe b-fl haniT precrdi* 
tbe right. Jtg.Uil. In tdirtap tbe kaifc b drireaoblbiuely abw iaebet al a lime, la 
■baring it « drirra with grrat force, not ifnfrcqoeBlIy ftom tha lop to lb* bottom m 
tb* beamt grrat tkiU b ref|iuaila la lb* perfiwmaaea of tbcae nperatiooa la galde the 
knite and to kerp ki edgr. Th« carpanier't plane caa b* moet emnpbtely rrguUtrf 
by tbe projeetioa of the plane iroa from tbe wood, bat Ibe carrier** kalfo ajbnit* “ 
BO tiich orrangcinent. and the anaiTilftil cnrrbr b eoBOUBUy liahb lo iqjara ^ 
l*atberbyeBttktgthroBfbit,ai wen ubyfidlingto prodBeearrgalariBhatanc^ Tb* 
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lun^if •Ua. «»d A» Bi# for whicfc )l b d«*i|ard will rrfglal* lh« wjrk at tW team. 
In MW caaca, M la iIm oAf-akin, il la akiToi aBiktlMm aluiini. ar. (aa >t la callMOyliir- 
tmJU riglrt aanlea In Iha akirui( — la utla-r kiada, aa tka eow-kide prrparrd Sir tbs 
oMwr Walker of hearj aboea. after ikiaiaf it ta aknmf amwa (i. a. nearly at nfhi asatet 
lu tkr akirinii), ainl h; kaiag ag^ akaTad la the naatc dircAma aa ika akrr* 

lag. la aaaie Bunolartaraan thara ara cartaia kiada of Walker wkictfare aaljrrled 
•o tka oMraliua ealWd bjr carrieia alinuaf, \»tm AiUtamf: thW la doee by ttimbly 
driaiu ib» akwd-alMW (/»••>' •)■»»« the »'am aide of tka leotker. tberrky airri^iaf 
It. and nadering ike grain aoMotk. TUrjfnWouny proevna la roaatderably fjetlintad 
by tkia otining. and r*tka akin kaa barn allowed aligkily to bardra ^ rapnrate ta 
air, and tka edge of tkr knife ii fine, u il aliooid be, tka workman kaa but to unke 
tb* flat pan of the knifa oier tka Wmker after tka ahaeing iaprrftmned. to prudnee a 
beattlifeTikn to tka aide of the akin. It will not ba diflkcub to noderuand that 
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a good band ia ewnlt diitingniakcd ftom on Inferior nor in ihm part of tka bainna. 
With itMh nicety win a tkilftil workman Mi the adgr of hia knife, that alibongk lhare 
tliiiia noihiag to gnida hian. ba can take ahat log after aharing ftoin Ike hide cxtemltag 
ftont tkc top to the bottoin of tka b ea m , ikna rrodeting tka loatbar rxtrenwiy a»rn in 

ita anbataora. ». i. 

After tka promt of aharing ia eompWied. the Irai^ W placed in water, -JirTa it 
mnaioa nnlil it ia eoormimt to cairr on tbe oprrailoa aait tt^nirad. It » to be 
nbarrrvd ibal ia the eooditino in which leaiker ia aliared, it canuo* loog be kept 
Wiiboni becoming heated i when, boneerr, Il n pul into water, h U arfe from Injury, 
and may he kept a rery b*^ lime, proridad Iha water ba ueraaioMUT chMgad 
for a fecak, aweat aupply i itnlc water ii rrgaided ta faunnoat *>r Ika akin to 

5 r«arfaa ia nast proeeeded with | tka ikis il taken oat 1/ Ike water, and bid <m 
tbe leotirinratone. In irepectabla mannfectoriae. it ia ntnal lint to wor aa «V>tA j 
tkia ia done by inuaing a ebedrr amanty orer the fleak aide, by wbwh tka jmin of ike 
laalhar ia brooghl Into doaa eoqiact with Ike acotmag atooa, t^ being In a wet 
cooditlon, tka air if mUy nteludcd. to that iha leaiker to Moot. A ^ 
liinl eapplt of water if now applied, and a large bmah, with atUT baba, ia rubbed 
orrr tbe fleak. or upper aide. Poetiona of iba tarfoca. In a imlpJ 
whh the aembbiof , and the akin prrarou a aoft, whitened, polpj appemanee i the porta 
atr rrndrnd eapokW of opntaining tnorr moiaturc. tod, aSogatker, the lanlher w nwk 
kaoafltrd. The tlkAtr it a ptala of iron nr fieri, or ftir partici^ pnrpnato. of braaa 
or coppori it ia aboal flva inehea kmg. and like the etori-eOiaa, b Said m a »tur^ or 
kaodla ( flW III*). Il iaakarpeiicj at the mi efoaa.by gnoding tka pitta perpm^a- 
UHt, and iban tm aitkat aide, thaa producing two ed«a (or ^her, ngtt aapWe}. 
The rnlgea ibui prodnead ara not of an order to rut the Wbar. Iml mber to errape 
k. Tka JtrJhr ta not intended to raniore irirgBlamiaa tn ibr leather ^1 Iff 1^ 
ara rarioni, and it may ba youmdered a rery imponaiU tooi aa will hateaflrr 

"TITtha proetm of Arnnif. the grain aide of the hide or akin 
a whitiak bo^drrirad fifom the bark ealWd *A»m ) tkia W or Wm di«^ » 
maor. according to tko hardncaa or Mftneaa of tka tannmg. 

pecaliar trasi^t of tka tanner. It ia, horerer, tka curriar’t bnainam to r ruMm I t, 
whWh kt effarta ihnai-In tka enaa of Iralhar, whoae grain W trader, aa cor*«w«. 
which ia nmonlketnnd ftwm borra kidaa, the gram being keyl nmrmuat. the Iratber 
ia a|iraad on the acooring-atona, and being plentiftiUjiappUad 

by tttiog tka diokar. or a floe ptfeble. ground to tka tiapo rf iha irt<^.alnoa, 1^ 
iLm la thua tooaanrd, rod. at tka toma timr, by making tt adlw to ^ 
ettma. Iba neat uparalloo la raadilg carried 00. whlak roaawla ia amarUy hnieSing 
thTJaia with a atifr-lmirad braab. at the mina tinm keeping a gyntitr «• 

the lurfkca.llia alirkcr W agsui naed to ramora the water and toatanatl tow. aou 
tkr tnmriag ia cotnpWla. Ia lho.acooring of ealf-akina, tad eow or oa hi^ IM 
ftoek.aitmru need lirfi* the Wntbar. and a pUea ef pnmlcaratotic. tka fi«» of w^ 
kaa kaan ground to amootboam. and afterwarda aul in groora., W than foroTily rubbed 
o»ar the inim. ia order to trmora the Murat. 13 ihia. « m otbar 
aeouriag-itooa. waatr ia a naceaaaty ingrcdiaiit Tka Mm bring auliciamly teoae^ 
by tka pumica-atoue, the fewa* ia vaod to aenib np the rrmaining dm. whkb la then 
Voi. IL T Y 
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10 b* itmHied u mach a* powW^tbr pamlce-rtOM ii kUihb uird. llw Mock-Mnat 
ami aeoarlng-braab bcinf hutitf applU^ until the Uoom is •ulBekFntiT irtnorcd. 
Ordinary nunalaeturCTf within the prewnt (nlnetMnth) centOTy, hsTc cnoiidrr^ 
the openuiaae of tfia it imria f Kemt* complete at thia point. The modeni cumrr 
takea a dilletetit triew, ami not Bafrcaaeiil]; dctaina bia armam/property for dayi, and 
aometimes tor weeka in the tamriatj-hoiat. 

U the leather in impertoctly tanned, or it ia required to ha made or a hriinit romu r, 
tbore are other proecowiw be paaaedthroagh. In theae eaaa^mach (aa ererptoeti • 
ahmb of the natural order Amicardmear, groni /Umm, and (Wmr the hark rf which all 
the leather made In Turkey la mid to be tanned) ii intoaed in boHing water, and 
when cooled to a tepid Bate the leather le placed in it. After etayiiHi a lufllcienl 
lime it ie taken to the aeoartnn.ataae t if rird ew a. U ia aliekad la d^ aa can he well 
Boeompliahed on the Jlak aidr; other leniher ii for the CM«t part alkked ia a 
eitnUar way on the pain ride. Saddle leather which ia required tn be of a bright 
colour ia Bill farther placed in warm water alightly aridaUted with aulphnne or 
oxalic acid, or both i here tor a time it if kept in motion, then taken to the aconriog- 
Booe. it hi wariird with poculiar qhemical loaona aceordmn to the taate or knowledge 
of the workman t then again H la dipped hi tepid aunuch Inrualoa, then tiickrd wito 
a copper or hnaa alieker Otoo b liable to Bain leather thua prepared), had a thin 
coat of nil bring ippluC to either aide h ia mnored to the drfag-fnft UotU within 
a »ery few yean,'much time and trooblv were taken to prodnee wtrp krifht lea^r (iir 
the laddlar; but Of late, bronn-ooloured leather ku been adopted to a omaiderable 
extent, aa it ia leai liahte to become ooUed. Nearly all leather ia placed a ahort time 
In the iqft before torthcr manipnlatkioa are carried an, in order to harden It slightly 
by dryitig. 

In the drying loft, or ki hnniedatc rielnity, Ihe leather rcceiree the JMing 
IJaMmg, ptataSp) or ttmjjlty. The rahetanee eo called ii eOmpoaed of tallow 
heoaght to a toft plaBle coadition by bring melted and mixed erith enf-hrer a</: 
ocemioorily md (aa oil made in preparing abeep akhu) is ia rory small qaanliiira 
added to the mlxtnre. Thii la laid upon the leather either with a soft bnind hnuh 
or a mop made gnurally of ruga. 

The leather ia pnrpnred for ttaSag by writing slightly sneh parts aa Imre breome 
too ilrr. It la theu taken to the table prcrleiuly deacrihed, which being slightly 
oiled the pe oee la rirrkrd on hj placing the skin on the table In the tosnner moat 
convenient for Breiehing it and makiag the surbee smooth. In ihoee kinds that 
hare a rungh wrinkled grain the 0esh aide ia placed next the table and tke aiM-4-snuM 
ie ueed rrry smartly to ttrrlch tod smooth the grain. A kind of rlnup or knUjiut, 
eompMcd of two rbeeks toiteoed with a aerrw, ft somriiaM* aasd to pswrrnt the 
Iraiher from moving daring this oprmtioa, bat in general tfaeso are not toqairrd i 
the slicker ia tkeo applied tu remave the marks left by the tanrA-aSHae, an d jtjh in 
atal&ng being Spread over the grain it is turned orer, slicked on the flrsh IlghSf, a 
cost of s<q/)bip is spraad over it, and it la hnng up to irr. In those kinds wbieh 
bare to be blarkcd (or stained) on the eraia, a little co/ ei only if spread on the 
grain, and the slicker is applied on the fle^ a«U moet labonoiialy prerinmi to 
Much skill it required to giro the requisite quantity of ttuff (duhhlng) to 
the leather without excess, exceaa bring iqiariaew, and the quantity rai)nired Is 
ikrther regulatod by the ftesknem or otberwiie of the leather, the ran-y^ thm 
which it cooea, and the treatment it baa received in the scooring-bouseL 

n'bm diT. the akHa or hides are folded together, tn rrmain nmil rr<|oit«>d. It it 
eertoia the tesiher impmvee by remal nU g some weeks ia this eooditkML It shonld 
be obeerved that, in drying, the Iratbar ritoorba a largo quantity of the obaginuoa 
matter oilh wbi^ it la charged, and the anobaorbed pmohm forma a thick coating of 
hardened greasy matter on the flrsh aide. 

Leniher which has In be biaekeoed oa the flesh (awr ltaditr\ from this point, 
rece i ves different trralment ftm orsta lealhrr. llVr leathor ia taken to the ekup- 
asAA and soloed with a graimitj-itanL The ikCi Is laid on the table and doubted. 


till 


c 



grain to grain, the g r aitia f hoard I !*• X which if caafioed to the hand *7 a 

Btiap (a •), ia drivea forward and drown btok ahernately until a grain ia raised «« the 
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and irlul*alUlDrd the rvnnirrd fafipknca. Otwerre. IW gjaiaiiijr-board k 
•lilthlly nnutdrd <ra the lower •urfltee, aod tra«rv<^ t? puidlcl groom fnm Md« to 
■lie. which ent coamr or fioer, u occokow mjiitrca. The gmta a mnt rrmartil 
trom the flcdi bf the ilicher. end afterwanls » ehaq> liicker it fatttd orer thr (iwia 
to renoTc Knaae or other aKeinulMian from it. The next ttroerm b nlktl 
w&Jlmte^ The Wwthw b Ulhl orer the Awie. xml x Amifi with xa cxtrvmeiy hoe 
«i)CC b nard to take a thio ahxri^ fnnn the flesh lidej lUs b a (niat at which a 
nirrbr'e skiU b tested. The koiCe used b OM that has bewa eery aioch wora, the 
■luaUty of whbb has beaa tested to the otiaosli and ao extraaicly Irwe b the edfa 
rxprrted. that act ili9siitAiHt mark (temlri) b allowed to appear as the sotflKa of 
the leather. Onij a good workmaa esa satii&ctorilj accomalwh this. The sbghicit 
^Tcl ia the flesh of the akia mmjr break the edge of the kalfa la pieeea aad it u aot 
easy to rectify so terioasambfcmanei bnldim. a poor workmaa aiay tear ap the edfa 
by eowflap, BO operalioa which onjfht to mead tba misehlef laslcad of prarakio( it. 

A flae frm'mimf-iotmi b Beat owd to soflea the leather i the atifier parts betag 
Aoardnt both on the grain and flesh sides, and the upermion bring carried on ia two 
or three directiena, to Insane both soAness aad legaiarity of gra^ Ajuntuy is per- 
firrmed by donbling the leather sad driring the drabb part forward and drawing it 
backward by the giwiab«^buard. * . 

The leather b now prepared for the eoaxer, and ptisea, contojaeatly, lata bb 
kaada. Waxiag, ta br^ raubUsfaronits, b a liraacb coriaidsrrd separate from tbo 
gstieral busiacm, and b aaually ia tbe haods of a petaon wbo cooflaes htassalf to tbb 
occopallon aloae. The akia b bid on a table aad thr caber rubbed ute the Ibab side 
with a bmsh. It b aceesaaiy to gire the brush a kind ef circular moiioo to iaitttw 
the nniaired blaekaess ia the batker. Tke cakmr b made by euiThig a qaaatity of 
the heat lampblack Into rodfuer tUt aoraetimrs a littb thMntg b added, aad ia order 
to make it work tamotbly so aa not to clog the bruik, soom tee ewtrr from tbe 
eats ia the soonring boose b ttwISB op with tbe mixtorc until it combmea ihrrrwkb. 
The preparation of tbe eeiber b an importaut aOkir, and rei}aitta a coaikbrsbla 
amoont it dine and bboor to render it euch as tba muxr deairea 

A tftek-obme, or pfost, b neat ased | thb tool b abont the nac and shape of the 
slbkcr, bat inetead of bemg gmnod like H, tbe edges are eer^ carcfUly muorrd, ao 
Ibst whibk frnn and to end, it tmamki nearly a right line, it b circubr arraai the 
edge. Thr steer (a floe pebble) b little used now, pute-^ase being aafaethnled far it. 
The nse of*lhc tom joal described b to smooth the flesh after tbe operation by the 
auiuariog brash, thereby gcUiag rid of any marks atadr on the nirfiuw. 

Tba neat step ia waxing b what b caUnl sump, title b prepared boUiag gloe 
in water—the melted gioe b dilated with water to lha eatcat m]U>rrd—ia waa» 
eases it b softened by miaing mUivrr ail with U la coeliag, Wbea cuM, it b beaira 
hp with earioua iagnidboia. aoeofding to tbe taate or experbace of the waxert tbo 
waxer ibra wcU robe the else into the cuioored aide ef the leather, and with a sponge, 
or, more generaily, tly Ikahy part of hb hand, smonlha H vflL Wlien dry, the shirfl- 
Hmt, or fiat*, b agaia sppli^ that prodociag a polish on the aisei and a eery thin 
aoai of od oompiates the work. In diffemul msnafliciarirs difirreni snethnds an por> 
•oed, hot the aboec b eetieenbnt and satiaBustary in tlmoat all elrcomatancca. It b 
Mw ready for tbe shoemaker. 

Leather iatmded to be hlgrkid on lha grain, b bft Added ap when drjr after itaff> 
lag. Some yean ago it was the enatora to stain those kinds of Irather, while wet hi the 
acoaring-hoase, by sprnwliag stab orbw orer it and then applying a aolalion of rnppenu 
(salpbale of htniX That msOhod b now exploded. Tbe dry B^ms or picoea of leather 
■re laid on the ahop-boani t a brush b oswl to saiurale tbe fratn with uriae, or sa b 
Bow amra conunon, a mJmliea mtia <a aaUrr, and a pcctiuar pnpantbn of mm ta 
toialua b afterwaids laid orer it, which blackant lha sarfoeo. It be obserred 
that io wax-lenther a body of biMk b laid on, sad rubbed iolo the Amh { in grant 
bather the black b a staia. After tbe blackening H b a e e sa m i y lo rab a sniall 
^aanlily of od or JmUimg orer the blaektoed sarfoee, Ibea larniac tba oiled graia 
toward the labb, a sharp sibkew b naed on the flesh saWi the bather atbhs fa the 
tnbir by awaiU of tbe uU, and lha slicker is drirrn m siaartiy orer H, that it b sfreirflnf 
on cabb, SI the saiae time thpi the grease b remorasL It b qaiie aa huporUat 
Pomi to take all bU sCrsSch ont of the bather fat thb opatation. after whbb it b turned 
orrn the Wde b eoratwd with a rny thin east of him talfaw. a roll of tallow bciag 
rubbed orer the table, foe the porpose of Kfcping the bather flsstenrd to it. A don 
*)bkar b nard oa the grain to remore remaiaing marks aad wnnklra, ar to saranth 
ooune appearaaea on the grain; a sharp iltcker remorrs ail the grease, aad a 
thin ooat of weak siae, made of glue dbsolred in water, fa spread orer h aad tlw pne. 
evm, tuHndly calbd anssastep, b completed. Tbaaexi aldcrt b carrftdiy to dry the 
mat m t J lamhcr, and in thb state it may be stored withoat ujury. 
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Tl,. BMi H«ui »erx tJoiIUr to Ouit deteribod b tb« cow oT 

t h thro ^ «d . T«rAio eo .1 of «1 vn-d 

‘"b‘ui of l«tl«T. «» of l«U«r for p«tl^ porpoj*. 

H«o«. I~thrr b c00ridjr.bly d.7rr ‘hjo. 
other hind. bfforTri^lt. «»d b hnmeni* Ubour by th. wock^riM* iiU 

Jl, W undo. U b hbekened when dn Ukc o«bjr Iclhcr, 

<mt hut«*l^of^ oUing ub other proccoi thwhcA tlK hardcri 
w nibM Into it. Mim/ wiUi ft ftn« peWOe, lUcked, ^ 

lb* hftod, Wlusn dry after Uilft opermiion, the grraftft » *licked from tU fl«h fcUk, 

,Bd . reperitkm of lb* uHonins. ..coin*. u>d robbing fi ^a 'iSw hMdeninB hi ih* 
Hy i.|trww- «hteh b cotlMo oorapiiiiaiTely mi.U pbc«». tydwnng bib* 
dain« loft, b nuwd tWu«h . wy dtErmt piocc*. fiwn nny tWriW prrr^'^ 
<1^ tkb^ ibTb^ b much iMcd ftw arUlo pwt* of h«kMy ^ 

briata. ohm nsmaed by th. Wnner, bore indcnuiinoi, or cm tola to the *^o<^ 
ikio. Probably b wa domad d*rit»hb to obuin lom* iinUaUoo ^ ito rf t 
wtoaA. ho* .kin *« no. MiubW. Th. .kin of 
C^loam. cibmiaMdbd th. 

At Srit th* akin *a bid on tto lather ud hutily rraaed into U by jl 

a piri. of pba, a boii^.^ ImH 

aettod. torn bom propoied to ptodnoe the bat eUect W . h»r* tore (/if. I ISiy 


Ills 



r.Tr*<«>tBtian of one of (baa mme*, »«iich may awd a • type of 1 ^ ^ 

are tto fret Into which tto npAshto aa Itocrtrdt 4 4 aa the twoo^^t .uto « 
Ito tnp by f. a rimibr oaa pira tba ttoni a Iftfte ahor* the feet, dta » ^ 
Autened With hinga. -bieh elna^a|^ e when tb. praa b na 
which pras otf tto iron plate, in wawblh* aaa of the rolla/ are mjertad P ^ 

.iiitodiM in tto Bjirijtha 4 4 bare coorideaWe plof. w a* to allow tto rot 
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nnjff or 1«M p w ur» M Uw eaie may tvqiiiriv Tbn dotted lia* i t. AprrMsit an iiria 
(•r or cyltmlrr, nppiiod wtlh a imall cur wlicrl at f, and a cruad-AsMfb j. tJiia ia 
tanrd roond b; tbr band, and the unajl Fogrbrcl aeU on a UrpFT oac k, ahtcb la 
attaclwd lo tbr axii of the roller /■ /\t a ^id raltrr «d bard wood, ancb ai t>famm 
vUtn upon tbU eflindtr ia atrottfiy ylnad thn jith a*™, prrTwnl; alladrd to i t ia a 
CTlindii^ aolld piece of wood coTcncd with atout flannel | / ia a piece of leather on 
which tft leather to be prraaed ia pbucd) wbon all it adjotted the piece to be prraicd 
la placed on f, tba bandla ia mored aiowl; roond. aod the whoir ia carried between 
the rollerai the leat^r tboa roceWea the imprint of tbejiafc adta. aod at the aamc tttoe 
becohtri extremely aolid. After ^hty, tbia ia fit for tbr mddler, 

ttf lata yenra the onrrior haa ondcruken an office which wm preriimtly ih» 
bnaineaa of the boot maken namrly, the Ucehny of boot ftnnta. Tbia ia performed by 
tbr iiiatT.in.«Bt repitaentrd by > 9 . 1133. The hutber it fiiat dreaeed, at prcetomly 

1133 




deeerihoiif up to the point ofbeiny wody for miimioy. T^ ^ 
imaXaodwbcs foUMordoefoiedappeacatyV. USp A I 1.1 I. iaaetroa^ftamr- 
worhi *, repnaenta a pair of obeeki, atn^ljr ftnme. and r^nlm u 

to dtebnin by a eerrw 1 iheea ebceka are Imed vUh Atej 3 ia ■ 
the anyle at 3 corntapoodiny exactly with tSe i^le f the eb^ 11^ «»* "f 
plal» 47 ^ fisai hi oMivabW pUte* psMttiK down thf eolamu I I > 4 « • baaoM^ 
vhleh tiM faMtnmunii h worked, aod wlueh bf co€-wl»el» aoti^ . woraWo 
pUioi bring* 3 downwanU Tbe/Ww^ «, h UtU after a tboroagh •onking to »aier, 

t r 3 
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a*M Ik* (k(*h# t. ik* kn41* ktliM tmn<4. 1 mbm Amn ufm ik* 

(m«w k ik*<n((k Ik* laaO l ij pi i li Wtmn m iIm ckwka.Mik vkaa t »i n k l «M k4av 

rtt «k«rt» it kttk* >|i nw» i m k»*» pr—T Tk* ■ k**«BK mriik 

(k* fVwl ik* c kf k» k nn t* J (tttmX tmi ik* ■»i)kl i amim k 

trkckm Ik* p*»y«» rt i | »lf fU«n t* iknr filaet. «k(a S k afMB ^ k 

Mk ika* ik* ■■■T iu wi it raatkljr o c ritk «•. Aflt* ikti Ik* ■** 

rcfslwiy pkttk oi • UmK kckf ftiraHi M* paklk* kf M 


<>lf. IlU) «k MM I* ikkr pke*i kMlki* 1k*7 an tlllklly kkk «4 
IIM • 



kk 4 . Sum Nrwkf kkaitkafak*—iWftMMitM 

teMaritikrUMiMp. Tkt;art vkittMoa • vrfj Mpkf IIMX vkMi 

aBafaka Ik* Mduoaa 10 kaU Ikaui k*Ua* ikaa k* taakl oo tk* iTTamni boai. TWy 


im 




Akaltrf kj tk* aatair, aad obao lk*t* pfooaMa at* earHkllT 1^. ifta aiiil. 
>..rlitroakkkt.^totk*b<M-a»k*r. Of cWT a 
fUmam ai* Siaad vhiek an mil bon lanSlioM; ik* fmmU Ida*, boo^ar. maw ha 
•ati^ (aibmd fTM ihk d**eri|ithiB. Tb* worii k dirty aad *tiry labotioati n- 
qaiikannM •kja aad vaprrknn, aad. ean*n|*catJr worfcata hara naafally 
aoaneladfd brtlar vatpa ikaa elbfr^iDaebaaie*. ^ 

Ridat bitradtHl (br (o*Brk( aaacba* an aharad a* tkk aa aba* bid**, aad’alatbod 
aa lb* gaaia.—II. M. 




' ' LEATIite 8i*UrriNG. 

Mt4TllCS »#UTTJ!fa. Tli* n|wr«iMa k pwplojMl inaMtliir* Bpo^ < 

^ W Wr fcr gtmn. <br kmlibni4(n.«ball«uiwf«, ■! aayvlo (iv* » oai«K« 

ltiii li««n (• tW IwmWt Ihr tk« r.«no and vnol ofd-mkrfx 

fWXta. ntr. Iin. UH » ■■!— » awrUeotti^rd fcr da* fmxj^.at 

wUekjIf. IIU *«w» tW imm./f. lli: ■ ritw fron tlhi IcA aU^ ^ II» a 
■maadiaaa, n4 IIM a rtflicalacclMa arraa ika narldB*. • k a «n>u taUa. 
fewaiaM> wkk fcw kfa akak IB Iba cigkt aad left haad baan t«a kariauMai fkaaa c. 


im 


cE 






.1.1 'S aX 



Each of Ikiaa pkaaa k ad wk la ftoal. ao la to llirm iB hi «ibrta»«a a fortt, 

ihalmoiToiaijliadaf dlnoTyiof oohaaadatoothadaiior-ohwla. Mouw ia aaH 
Biaakatad ID lha vkaal h/ maaa aflba haadk/, eraa ohma oak the yiaiaa < k Ixad, 

IIU im 




worhiat tolo Uk *baaK made (hit to the and of tha cjtiaiar roaai arhieh ^ WatW 
knilM The kolhar k ftaad at ooa of ha awJa or ad|aa to the cjUoder. «ihar «iih 

a oadfi praaiad iato a gmiTe. or bjr a moTahlr lejiamBl c< the 

Tha tiVlB. a, k cot oM Irqfihwii* wWl a ala*, laal k andeord hdorn, a* ihooa la 

The kai&i (Jfi. 11» aad iTu) k flaod (U» ■!« the ^ 

haadi a>« aoaalarMtah iato the tahk.aodiicurrf with laj>ahao*alh(^ItW),th»o4fa 

kaUk brief plaerd boriaoihaUr *»«’ op^}^’ .. 

la ilajilU tk< iHttiMfa ilo !• •botr *ngtiDutthf katfioC^^of iplJtoattd 

a portkn cadlrd roood iba ajUetkr. wh-eh k made to »*»ol.a ta froj«tipo a* tta 

katbarkekft. The opper ^ioo of lhakothrr k radod upoo ihr ejrliadiT d,*blJ* 
Umaa4arba«;(.(hlklhiwi*btbaoblop|o|»e«iof apmthafrooiid. ^ _ 

la n«Blaiia|; the ihickaoia of the ^il kfth^. ^ two lapporta, ^ i ^ « 
made £ul to the .»>d« a (oar oa each aioo of tor knikXBad ar* mortkid cba la^ 
br iw/mbom taeand besMtb. Thaaa tappotO am foraldied arar ^ to y* with 
krpad ilott, by acaai of which }hc horijoiitaJ Iroa rod a 1 IM, t lU) k anaircd. 
• 111 
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np{in(t> Into ilu moniM ■ (^. 1IMJ, wid pna aima iht apprr hmtf of 4iTiM 
trano, cnontmct tbr fprlaK*. ami aecordiac:; kaae tba rod • atartlr at any di^rrd 
ix^thl or krel Tbr Km rod • carrier aiui0>*r Iroa bar, r, bannua it. paralWi aad 
alM rrcttof alir. Jig I Itl. Thii lower bar. which ia roandtd at Ita aadar fiiM. bar npA 
aad pr v ra i r thr loatbar by the actiaa of two rerew^ which para thr»a(h two apright 
piacaa • I lit and I lU) aiada bat to iba tsbla i ihoa tba iraa bar r may be made 
to pmt (nrwarda the edge of tba luiib.aod it may be a^oatad ia ba degree or praraarr, 
according to the deairad Ihkkaem of tha leaf of tplit laalhar that paaraa throogb 
aadcr iL 


Fif. II3S ihnwi that the aliat or obliquity of the kaibi ia directed dnwwwanU. orcr 
ooa of the ad g ra of the obloog oponing pi the other rdga of tbir opaoiag ia provided 
with aa im pbia t(/lpt. I IIS. I inX which aa r eaa to gaida tha blade ia eattiac the 
lanibar tn Iba proper dMh. For tbia parpoae the piata ia aiada a4Jaatlbia by ai^a 
of the bar apringr a (jlf. IIM) let iato the table, wbicb praaa h downwarSa. Koer 
acreea, «, pirn down ihroagh the laUe. aaeb belooging to ita raaprciire tpnu a. 
and by inaaaB of tbrac acrawt ika plala I mar be taiatd ia aay daalrrd dagrre. fcMb 
of the Bcrewi a ba* beridaa a amatt rretangalar aotch ibraiqih wbicb a anew boll a 
paawa. by which the epriog ia laada bat ta the table. That alao the p^ r may ba 
made ia approach la or recode from Iba keib. 

p, iaj^. 11 SC aad 1130, ia a flat biaird, laid epoo dw leather a Ihila bthiad tba edge 
of the piata fi thb board ia preated by the cylinder z, that lict opea it, aad vhnw 
lenooa net hi mortfawa cot out ia the two tupfiu r u o', Tlie rylinder t k held ia ha 
^tiooby a wedge or pla, 0(^1. DSC and IIS7|iwhiobpaaMa throogh tha rappeem. 
When the Iralher haa been aplii, tbaae piM ate reamred, a^ tba cylinder riaea ihm by 
mrona of two caaater-wrighta, tot ihflwn ia tha Bnren. 

The operatioo of the machine ia aa (ollowf >—The edge nr end of the laaibcr being 
aecarvd to the cylinder d, the leather itself haring the ^reetion opoo the table aliown 
kijfp. IIM, and the bar r ba piwprr pgaitianorar the knib. the edge bagisa to enter m 
this poaitkai iato the leather, while the eytindor d is aiored by the haodla or winch, and 
Iba piece gets split bttwixt the blade and the roller d. When the othrr eml of tba 
■rather, 4. adranm Ui the knife, ifacra ia, nattrqotntly, ooe half of tha leather split t the 
skin ia to ba than roUeAnff the cylinder d| it is tnr^ t the airrady tplit bai( or tha 
end of the lestbcr. 4, ia made bat into tba AknI of the cylinder, and the other half ia 
neat split; while the knlb now iru ftwin bdaw, in an opposite ditaetioa to whnt it 
did at Crst 

Thai the anroHing of the leather bom the cylinder, d, may not ba obalmcted by tha 
piaioa i, the stop-wedgee (ytpa. lISC, I IS?) ia mured born the teeth. In the procroa 
of apliiung, the grain aide of the leather la apjirrmuK. and ia ihcrafure cat af aa oai* 
bmi thickoeaa, bat the under tide rariaa in ihicknest with the iBeqaalitp.of the akin. 

Srreral other htgenimia rnatrlraacca hare beam iatrodocod (br this purpose. Ulna* 
Inled dcacripcioea of which hare been giren by Hihert. who stales that a tplittfd|^ 
marhiae. long naed ^ iht Mrsan. Beriegton, of Bemioodsey. bad been m£it to apfit 
Bhee|iaklat iaM three eqaal parts, one of which, that ^ the grain side, might ba nsad 
os leather i the aiiddla portion coneerted ISto parchment; tba aBw on the flesh 
aide, bein^ aneunal hi thichoraa. and therefore unfll br any batter tae, being need br 
glac making, la tkia machimt the akia la drawn betwee n two rerolring rollera, and 
peemted. aa it emergra bom ibrir grasp, to the rdga of a hug and eery ahagp knlb, 
which ia kept ccatiaaolly morisg a little Imekwarda and forwmrdi with great eelochy. 
At a akin of aneqnal thlcaaeat coold not be graaped Iba p roper awniMC batwem two 
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^ ‘?*^"‘^JSLn:rS 2 

tbruofii bo*ef » rwii ■• to b* oirried rtmU vitJi a. By 

race, and tn ro«n#rtad *^,**^1 ^.w-d m ■dsot lt« mr lkcr to thm of th# abin. 
ibl* ooo»l»«»« ih* “Pt*' “ *'*** ^f* to tb« voistit oT tfco iDw of 

•bifii b trfrywi^ ihJ /vl^ “lh«* Ai. 

vhich the «Pt>«r Jju-„ aiw in nbmrt t»o mioolw. 4«rui# ohieh 

anrhiMi will H^it • Ht^km of t>» qnluaty ■»!» m OD«^ to ^ ftot” 

ton. th. k-lfe --hr. ZXr 

it— ul dru— . 0—-xbof-hWi - « ^ la»to#<l of b«in» p«rfipollT 

Tw; Dr.riT » th. »«. tfu/Toi: *i«}. 

rtUndrintl hM it» m*«» *OHlrfoir iWlrw nt«>l»» - hriii«. 

1 ^ cirtuoM of th. ^V!*!!!^!! i^««trw»nc. (k— w«-t 

»i>r Jilo. whkh I* ww«i^ ilLlun. obor. d»«mb«l. 1- etmoot »Uh the rd«« 

n I— iht—g th. opprT roliw xa mniinnoti. o-w«rd ■jonn-rot, tw»e.d of « 

of ih. rrtfdri-* Th.^^ir<w» o*«<y r*«l“*"** to fl» «*« eoo- 

to,.ng bop U- h-ifa or 
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wriMi“ lUTWg Mcs mme ipectiiiini* of time lenbm, a well a/.Tiritw* ariicW «f 
nlilhy BiimatKiflireU therewidi, b«n indiifed to yey the eiaenitTe worki of 

Meun. Spin umI Ca, tlw rtaiocnt Utiern^nt cootrictore,on Stejnwyyrten,«iWt, 
io order to coll toBcimt to pleet opoa record the prewat jmeitioB of orttllrUI M ■ «nh* 
ctilale foe rod ieotlMr. The fitoe ana no^ character of the eepeUhle leather 
memblei the aatorsl pruluct ao elofely, iW it la only by actoal examinatioa that ^ 
difleraiwe can be determiaed. Thia b awra portkoWy the eaae In ihM iboeriptkia 
which la nudo for bookbindiag, the coTerinit of libraiy uhlea, and like parp<aea. 
Arnoacit other adraotaAci it puwaaea orer l^bcr proper, may be mrutiooed. that 
howererthia tbo imitatioa u, it win not tear wiihDot eonaidcrabi* force la eaociardt 
that it rooiata ail damp, and tluu atoialiira ouy ha left opoo it for any pcriial witboM 
iqiary, coDaeqaenliy, It due* not aoddro or cockle, h alwaya dry, and ila {adiah la 
imtber toereaacd thm duniniabtd by friction* Add tn time facta, that any attempt to 
aernteh or raiaa its aortao* whb tbe nail, or by ecotact with any ordinary iubuancc, 
will not abrade it, and ation|h wUl bare been uid to Jnatify ha enteriap the list aysinot 
an art^ of daily naa, whieb baa af Utc years bren decniMt br from rafllrirat for 
tho demand, and bai conammently risen in price to the manilVat lou and lii]nry ofnery 
dasa of toe coauaunUy. V'e belMTc that Ike largnt mlirr piece of nml Iratbrr that 
caa be col from a boltoek’a bide, irnoC more than 7 fret by i U*U and tbit Iticlodes tbo 
alowMch ami olbitr inferior parts Vegetable laatber on tbe contrary, la now pmdnrcd 
SO yank la kngtK and 1 j yard wide, ercry pt^ioo being of signal and of any rrtinjml 
tbiehaeaa, and the aauiiBtt portion k etnrrrtibtc. We wm agrerably diaapiKMnU^ 
bowerer, to find that iaamj id reeetabla lealbvr being a dkoorery reqniring tbe aid 
of ooraelrta and oonlamponrka, n woo, although lo young, in BMvt agent in the 
fidiricatiim of noateroua anidea ^ doily tc<|alr«nMtal, and that k bad alroidy becoina 
the snhleet tf largo, iodeed aromay oay tnormona, coorracu. Coontchouc and napbiba 
an naod in ila msaafkilnra | bot by a prooew known In lb* aroinr of the firm, who k 
blmielf an aceomplkhcd cbeiniac,tll odour k nmored (him tbenapfalha,aod tbe onrll of 
eegetate Intbrr M rrodered thereby kaa in atrength. if anylblnm than that oflcailirr* 
principal ohjeets to wbidi hk at prraralappU^aUboaghitkobelonB it will take a 
widrr range of taefalneaa than leulbrr iUalf, are carriage and borae aprons. aJk^fit^dpula, 
•oldkr’a brlta, bocketa which pack flat, hancta cfeeary deacriptiun, booklildiitig, Ac. 
For, tha latter. Ua tnoghnaa, waahahk quality ami reaklaoce to auins, rnider it 
rettarkabie fitind. lit thkhacta, which may be eoiricd to any extent, k obtained by 
addhioaul boeUuM of liocn, Ju.. eotnentad with tb* eaoutebone, and Its orengtli is 
Bonwlbing maretliiraa, wbik in tbe aU-iaaportanl eoauucreial riew, it b but one lliird 
tbe prioe of leather. Many of tha artklas we were thnwn p naiiaii il the atitKaraiirr 
of nrarli e ie g a ae a and flnitb t but it woe ntrbnia tn obeerre, tbai -udmagh imau of 
them enold ha maite witbont a stitch, and within the (ketory itaelfi a defimmec to tbo 
fntUn^ of the workmen in the eeretnl tndca bee been shown W tbe firm, eo>l the 
material k giren out as ordinary kniber. io undergo the prncraa of tbe nmlle, which 
it enhoills lo with a atcnier fiuUity than iti original proiolype.'' 

LEIirM PALL'^KS. Tbk plant k rmploytd in Ruaeu to can the dtini of gnola, 
caleea, and aheep. into a reddish kather of an agreeahia sadlt oa aim la tbe prepn* 
ratinn of tbe oil of birch, far making what b cammonly called Rnoiia leather. 

LEEH. An orebpd building, forming an aanenlmg fomocc, in which gkaa k 
tempered or aunealled. 

LEGHMIN'E tatbe name of a regeti>.aIkaU aoppoted Inczkl in legnminmia plants. 

EEMNIAN EARTU. A yeHowiab-grey mm, obtained from Lenrooe by the 
Grerhx It k scry aimiUr to Ibller's snrth. 

LEMONS. Tbe (Vdit of the Citrm Kmmmm. Both tbe Jnice and tbs peel of the 
(hiit are etaployed medicinally, and ia the pre n a ra lion of Imtonade. Tbe quantity of 
lemons Imported caniiat be ascertained from uie Cnntotn llouae rrtnma, as they arc 
reckoned together srilh onn^en. See Cmuc Aisn, and OfU. Eeeenrtat. 

LEN.S. ( LtaitOt, Fr. i Anus npf e s, Germ.) Lenm are transparent bodies, iisiuilly 
made of gkaa, which br their curratnre eilhrr oonoratnitu or dkperie the rays of 
light Letsaea are of tM ftdlowing kindt DauUr tmtts. having the tame or a 
differeni degree of coavexity on either auk. Pbwi cooree, bsTiag ona flane and noe 
eoneex tarfocc. Chorem muca; having one eoncaag and one eoaecx aide, nimrootdy 
exiled mntiinn knaea. FUmo esawwee, miring not plime lorfhee and one c^rai e onet 
aoil tha ihmik reac u re leliSL ^ 

The first three, which am thicker ia tbe middleeJian at (be edge, arc roemyiep 
fraom, becauio they oocaaiua the rays of righi lo c oa rrTge In paaaing through tbma. 
Tbe ntbera which sfis thicker at the edges than ia the mi^k, and tbonfotw esase tbe 
pmeik of light reftnchd tknaek ibem'aO diverge, are calkd diverging lenses. 

For tbe most eomptete examiaation of the taws regnloliu the cnooirartion e' Icnace, 
nod tha action of these un the rays of light we must ttm the reader to Sir John 
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llrtAcr. •d.lnibfc 

we hw onJy »» to CQiiBlen»rt “«*• * jf 

•pbcrkal ^ '!^!^.,« J'li U^Mri. Fw ‘I** fa****"* *•" 

mrUL p«|i«rt«l Ml tb* »me enrrttnre 

cl tht r»,a^ '*“•„ ^ ie i 2 L «t rf ho-, the t«,pb^ 

rtowB gUi . ciili«r.«.4 iW of «ay 1 ftr* 

of loog nulu • J^lX tS. bnM oo»*»rB>a eoaro* (pio^ •" 

iBchf* roidiBO »r« e«t m tb* lunung “tlM. ..^lo, to enatieiaaie tor lb* 

__^ I wr^w M rt B BMCVMm 




crituitoR tool of eiot two emllto • •*•“• iwrt of lb* ipporotoo- One of 

^A fut rf bfMi tooto fa , JSlTto^So comntw of tb* ^ptotto 

Uu* U ««w.Tw ««1 A. otbor eoor^ to ..ft .. ^ 

■nd to lit oach other m ihTtoo*** »ft!V «!«■» b«»o been roo«bl7 bfwrd 

grioder for earr«ttol ^ r'“I!^.Uto^Tto^ to p»od»*tof toidWnt^n* 
in the concBT* «hrfl. oad l b* ^ (,^r , ^ atoo Oi* potoAer. Ttri* 

,b* trw, form of tb* e^« U ptoerd 1— 

p(ai.b*r> »* «y««*<l »•* drr « th*l hr tbo br»gbwi*d pono tbo 

Ut«i. «-i tbey «.,«»*» ai. tort by ««». of ««*nr 

fa,„,u.liti«. moy be di«iii^to< tb*7 ore tben groooa 

Md w»l*r. ond thro 0u»« toolf. »btob «rr fitt«l -ith •«'•• " 

to^lb lb. uJ^err fiir o. 

S’lotUi^Jhleh''^ "tTta 

Mkcted of reitobto qmJity. 

gto!^ ue mod. circoUr. wd of • IrtU* totgw ■m™' 

““**■ m.o.»h*d Ditch. So—BUcty to reqoirrd 

A ccoieot to »«!. by ^ ^ ^ 

In the ndjneoomt of tb. pro poctiot^ ritii^ «« rf wood ulto to U Ibc of P'*^!* »" 
it b. too haidortoobrtMl* i ^ .h, .to»rt Mi b. gr^'*’“ 

3u qomritiei Bt B ao>*. until B "‘^'‘Ji’^^br rubbtog h ohbiB tbe^fpb*;^ 
toto^Bhunlle. Tb*gl» .to to ..uBlIyidB^ 

•ML The gl«» W robbed with mmmrt of ^idling powder whteh may W 

within B rfndtow my to »tcb wny?!!*. p 1 ^ 1 * mn»*^ 

napkiyvL When cm. wd* li roogh ^ Jy^ nodi^ opemlion reptnted. 

h lundl*. '.hich U cwmlX upon n n^- 

Whm. both .id- nr. ib« ^,, wb^- 

Tb.bemobi-lglnm-lbrl^.e^^F^^’l^FuipoitobrfMi^^ ^1““ 

B. tor doicB '2'!^’^iinS^-.'SrrBmb«f^ b. 1 ,S1 

mnny an thu. ftud ~ ^ ^trtonlir nroond 

m wm Mtadt rf tbek »>“« X^'^MnintonTTbi Bocto-. 

.it. 

toidfaen Bnnly to tb* mnn—. Hta«iotou cmooBit., lord uttb 
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■» «l i i »> T y liaibr to tbr (VM^ng aari ia il wJ y humC Ai tW<rl»<l«g 
ita t — f or tt« mmrf m aatfl m tim tmt firniM m 

k* rafc t— tl f ta* to prtalw a wtoi'piMdwd mtUm. Thit g fi i t iag Wiag ««■•- 
piMtol tottoto NH y. dw Imn lu*« w to pAidwA. Tto ya U i lut h mati by «am«c 
• rug ins itott uA oatiac it aatfenaljr •toai «aa ^aittor af m iadl ttoab auh 
a i l H al Mtovat. A fUm J duck mallaa atolli it at to tto «to af dto y lu kar ual 
to ar aA to tl, aad pratal ia« Ibna by varkiag iba toaaa toal aidiia ^ Wba 
tka i* ytaacHy aj yat t i A it ii a»c t »A anb tary lady AinM p a t t y paaAcr. tariafchd 
atib a bttl* water. aoA tto paaAto' aartoA tato tfaa p«a* af tto ebab witb tto *nm 
caarra tooL K r yca t r A cappiica af paHy pwaAar w pat aa tW palittor aatl a a 
Riada yaitabnal.aaA it i* w^«A aaMMtb attb tto tool Uaay bam an aa|>a4#4 
to Iba piaprr aaap ata t t aa af a paiutor. Wtoa aaBtylataA M U ptaaaA apoa lha hbwk 
nf Ira na auU lUH to iba pate aaA aark<4 aitb waia aad aarruw aifapOad atiakai. 
Wbara a aary Ury* aaaitor nf g l ata w aia gronaA ar palittoA at tto «aM tiaM ibia 
pnaliar auaiaa it haitatod by tto rcacatria atotra u a t nf a larar aWat toA to ito 
nrmitiny abaft, la Iba pronaaia of gTiaidaf aoA paliditag. alhar aMiarUW tooUa 
a w ery a^ patty pawAer an aaotatlawa aoiployaA. wicb aa twAAb. aa aanby oada af 
iraa, tto imtt kiaAa of wbicb an aarb aaapinyaA to tto tocat baa atoaaihatary at 
HtoMA. . 

Mack OHta augbt to adA aa Iba tablaal af gnoAiag aaA pnlbkiaa laataa. hat 
h M tar of Ibofc y m u ato n of awaafactan wbbb aeararly aaow wtlbta^ ItoUla of 
Ito priMl work, ftllli U waa ibooght M to of atUtoMat h ap onaa aa to tacwlra Mira 
prarral aalwa. Tto griaAtog aaA poQahiag af tto Aarr rahatin af baaoa tor tab* 
aenpra, attmampea. aaA tto lika, rnfaira aatmarly aba ■aaipatotiaai Tto bm 
arroaataf ibr pra t f aa aaA af tto latoraiantta and boat by tto lair Aadraw Hnoa 
ia tto tfty tbuA ralaaw af tto TV aa at rh' aai Ab jbnirtp if Aria la 
JVrrtoanw A f aa ij nb a an ibara b alaa unna rtty rantlbat praatlaal liiliii imliaii 
dm Ltoantottia I l*atrmaaarai. 

I.RPIDINC. A rahulb baao. bntaalagaai wkh aUntOMto faaaA to aaal 

naobtba atnl to tto flaU praAaeaA by AblUUag rtortoatoa alth polaah.—C. U. W. 

LKtl'lTb A Bifaunl toaaA ia raltaab rooto. ewatotakag aiatlTy H-la af 
ailicB. a lOof almatoa. aaA Sl -U af pcaaab. 

LEUt'Ol.lSK. A aoaiMaad af C^I'S, I 
iatkne nf caaL 8aa Ccui. Oaa. 

t.P.I)KOI. dm Canwuwa. 

LEV'EL (a mama arw). Aa aAit galkary fw baritoattl watbtito to aauar. 

I.EVIOATIO?l ■ tto raoehaaiaal procraa atortby hocA aabatoaota wv iiAacaA 
to a rrry taa powAcr. 

LEWIS b tar aama af oar kiaA af ibran aonA to emppiag wpalli ebab. 

LI Ad. DaAer drit tarm an cmnprrbnHbA tto ittota ahirb iotamaa brtwaaa tto 
Trial, or Nnr RrA Scrim. uA tto latorior Ooitt*. Ia tba iggngab Ibry toa of 
raniltoribb tMcbaem. aoA oerapy a iaigr ina to tbli anaaiiy, Mral^iag ui a onrilr* 
caitrriy diraetkoe ftm tto na amt af Lyau Rrgit. to DonaiabiR. to Badcar. on tba 
wait af TorkibiR. Tto Mrata wbieb coa^nae tba I Ifir larim rinaalal. ia tto kvwrr 
part, nf roaiptrl arginaewat luarttoea, alimutiag wfeb or fcnouig bpari ka rUy. to 
a pwriociai prnaaBctacioa of whirb trnri tto aoiaa Inal prvtohiy owia kta ar%ta. 
Tbic limcitnoa form tto baia of a ihicb Arptakt of blua claya aaa aiaria. abieb ara 
orrrUiA by a arrin of laadi aoA toiAilnai. rallaA Ma rbtn aa i tbaar to tbtir tan. arc 
wramrA ftiaa aouthar outa of laada, whkeb for« tto opparaiaat laaakber of tto 
group, by a atntoai of/lay. kaowa aa iba Uppar Liaa C3ay. 

By tto tma liaa. bowrrar. b arAlaarily aaily saAmtonA Ito ealeaROM tad argil- 
bcroiia Airbiaa, wbbk roobhatai tto tower acettoa of tto ratim fbnaatirn. 

Id an cruooaikad poiat of rbw. It b of eoaakbrabla ralae IVuai ila laratthlag ■ 
niefol mod dorabia iloiia. bolb Ibr bnilAtog aad pariag] far Ito totter jattwac tt w 
particuiarir lailad. not oaly ftota ito torga diatanaaoiu of tto dap U adanli, bat oa 
aeooant of iti oet m m a et ia Ikia liyan, wUeh. to ouuiy caam. abra reqalrad far 
rough parpoMn ooly. an aicA ia tto aula to wbieb P.ay aiw lakra ftaa ito t\warj, 
witbaat aadargoiag aaba^aant Arming. Tto Dm AmMicA by tba bina Umaatooe. 
b nbo aaU kaowa. and in gnat Rsnaa t . wnaa of Ibatboda poaanciag tba nAnibb yrt>> 
pany of famiag hydraolie moatarc and emnenla. far nnanfartaring wbicb it b aoL 
leet^ frotn tto aboiw and tto laa elilfi at Chamoatb, aad Urgaly iiuatTiaA at Lym 
Bmu aad ito aai gb b uaj b ond. , • 

Tto elayay taamban af ibe Iba farnbh a poor tad cold ainirnharai toil, wbieb b 
ebarily deroM to platan, hot tto toad apoo tto auulatnaa m, oa ito cnoinry, nf a 
Tory tkb aad frrtUa A i atr iotiaa. aad*l)oaMilalni a diurkt, whan it praraika, that b 
atarkad by tba loxnriaaaa of In enm. and Iba axcrlbiier of tba it |r^idacea. 
In tto nppar pvt, it watatoa bada c/farrnginoac, brown, iaiaaienui va datooe. which 
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h »>••;• mmar lim ■ » maatttair a *»laaM« an at irm. a* Ui the 

uCii Hull, af Ilia aataaj "*! ”"?,,««« at tka liaaaka 

wftaa am^faraiik a nA affY** aafiaa, bol Un im m cfc a a< I)r. Ik 

lha -a^baartm»l 

•Uck kaa la I i i am s a"* * ^ JIISI AOrnmiuaa 4»|JaT>< a|iaa 

‘vSr.vVir rt«.. 

tiul aanai wak ifca ai4 af krt ^ •‘^ '* '^ff*.'i-.toitoJ*»miK>«aiia« ika aul^kia. ^ 
Mlauaa at aianai^t* uU "ST^’JJroaa klahUcide la Wai 1*T^J5T 
,,ttJaa It a«4a la «7*»* ***V.i J?!! iml af tta. frnioBijy Bi*»Wi^ 

fa., ar aaw taa *^iari»Ma uat«l *7 itHillui* lk» 

,„li J«t aa Bwak BaaTllw <»! |*kl«r*W rf t». » 

fmilaa m-m a< Ula^alm roam^ bkhUmla a< Ua la aaak la aabm- 
L arigkl af «aiar a hartaoaa mlH. taaimi 

^•na fcr ,oBipoaa4 chir<y at eallalat ‘laTL^^ 

ir^rTi::^ -ka. aa^k- k, s 

-oar-k^l .kt-nk Ikalr O-JUa (H— ‘*1 

dniaarf tnm ika laama afa F rool. ^ Caa aiaas TWa laaymt^ aacd la 

Lcfcaaa ara amaatama. at ttaajiW canJiirail bj lha hanttra m 

Kkafia at a aahalilala fca ^ ika aaaw at tr<ft ^ "***» . 

a ««-, ao.,k.. .k. c— 

Tkajr faraiakfmrri-ril-l^*"^ 

U an4 *faa« of tarnr. paoaaca. . 

(OaWbarl) prodaat T«Bma,lW yaUm |a»rlp>» of 

%‘:x u^mjuad.. 

■u.ofBCtatrfa of aftka aad IJarhary (Moin^oar) (Jl l-tamt> 

McmsiJ^ wasaa. « Cotaicaa and Sardioiaa •• 

AoiMa OrekaOa aaoJ (ff./Wi/maa). 

UvLfoaamt 


Maaniiaa 
Canary 
t'apa oa Void 
Aitiraa ^ 

Muleita 

SOMk AmorKO, lor»a 


(A l•araarta> 


T««fWoa Clamaara 
VmaiMt lOiri^ 

Canary Rock (iWmka jarkm). 


kariiaiaa. 

Konray Rock Moaa. 


A^ Su aa d Rat , 

Cap. ofooad Hoy. fa,tap<^‘ 

llr. Stmkooaa. to .1^** ^ «** *9no.ta* ipkl. of Ika liekaaa 

__*.to«a*Tl>T t»rta«»afc'l<mf*J*;2J^*2^Laa*tiam n»^ 

. rba>.ma«aWma*l*rg 7j !jirm»mamiaHr«■***-** " " 

•* • *• 
laa laaoM aaait mo amiaa o». 
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8cr I.rn»r«. Omukuji Wcm. 

LICKKER-B tllXE. Tbc HUlnu id Col«li cad IVcmIi. 

LIOHT. iLmmUrr, fr. | Lirit, Ocna.) Th* o|>natioa of liflil a* u B|rnit ia 
th« iru or BUBniWlum ha* wamljr jtt r«ceiT««i atuatiaa. SnlBrirBI rvalcet* 
koa kiivrrvr km coltecud Is ihirv ilul U it of tba ataual tanwtttaaa la fwixlariBK 
awtiT of tka maarkabic ckaagra hi bodiia akieh art datirad ta totaa aaiaa at Ika 
mult, bat wklok. hi otkan. an to ha if patilkla amidail. 

Tbrrt la a TC17 graaral miaroaeaptbai at la tka pawar or priacipir la aklak arr- 
lain phrooaiciia. ika malt of ax|mar* to nuulilaa, ora la ha ta f i rrrd. In (trnartl 
light im-gardnl aa tka prineipla in actioa. akataat flr«i|aaBll]r it kat aotking akal- 
nrr to dn ohh tka ekai^p. A few wotda tkrraM* ia axpiiiiiatMia art at i rttary. 
The tolar ray, comiiiaal} ipokm of at (^.euataiaa la addnion to m foaiuMt pwotr, 
• rolnn/ir Maar. ckaaitM/ poow, tad in all prokabiUty hbrMtW pamr. l»«iw Amaitn ) 
Tlwta pkanoMma can at n-parated ofM flw tka Mlirr, aad hnUtadaolly tiadirtl. All 
tka pboloitraphie phenomtna are dapandcal apoa tka rkaailcal (a^oltl wxar. 
Many of tba peculiar ekanfrt which ara rfleclad ia amnia bodin are avidaatly dua 
to light, and tba pkanomraa whick depend enUrcly on neat ara well kaonn. 

iicrtckal haa tCracted aticiitioa to toaia uf ika lantt ttrikiog pkrnoaiaBa of Bglu^ 
aipecially ita action npon Ttgctabla eolnart. Aa tketa hate direct reference lo the 
prrmaocnct of deei. thee are deterring of grrai ollcntioa. The ibttawhig iiiiaialinn 
from Sir John llerichett paper “On Ida dcaiiaif AcImu ^ At Bagt gf At SJmr 
Sfrrtnm, will explain hit eitva and gire Ike ckaractar of tba phenoaicna nbicb 
hebatMadied. He writn — 

“ Tba ecidaoM wo hate obtained be the foragoiag experimenta of the riitimea iif 
ebemical Uitkiaa of eetjr diflerent and ton certain extent oppotke ohanctrrt al iba 
oppoaita extronitira (or ralber aa wa oogbt to expreta it in the oppuahe raghMa)of 
the ipeetnnn, will nat^aUy glee rite to many interretiag tpemlaiiont and etmcln' 
aioot, of whleb ihoar I an abont to atata, «a|| probaMr not be rrgaidad at imoog the 
leoal M. We all know that eoloari of eegetabU origia err neoally caatUaTvd to be 
daetrayed and whitened by ibe conlinnal action of light. Tbe proccaa. bowaeer, i* 
too tiow lo be made the tnbieat of any tatiafaeliire aeriea of rxperinenta, and. in 
conaaouenee, tbii lotjeet, ao intrraat^ lo tba pointer, Ibe dyer, nod tba general 
aniBt,luit been allowed to rrmaia nninrettigBled. At toon, boweeer, m ibeee cri- 
daoea of a oonaterbalance of mntually oppnaing actirat, ta tba rinamla of which tba 
colar light conaiata. oAred thenualeea to elaw, it oa cai r ed la'me. aa Z reoMWiBlda 
aahjeel «f imta'iry, whether tbia ilow deatrwetian of wtgetabW tinta might not be don 10 
the feeble amoont of midnal tetion oultlaadiag afler imperleetaiatoal ctanrciwntino. 
ia Ika ordinary wm in which tuck eolonra nra pretented to light, i.a. lo aixri raya 
It appmred ibcmire to marit inquiry, wjictbcr lock ndouri, toljected lo tba un- 
mtnpenaatrd actkai^of the •iemaatary raya of the tjwctr nm , might not nndrrgO 
tbaaget differing both hi hind ami in degm which mtxrd light pnidooca on ikcm. 
and might not, moraoeer. by tnab ebad]prt ladknie chemical p rope r tiea in the rayt 
tkemarrvca hitherto unknown. c n 

“ thw of the Boet intesw and bcaatifnl of Ibe ragecabte bluca b tbM yMded by the 
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"“C2^“ ‘Tr''Tir2f.1 w27*2«t> " “t; 

MKbrMO M pc*»il»U. Tbr mwiw i ^ «lkn» ftj to Ih* 




niutrrr “ I **J ■rorrtwowl. my W Vtrorg* m—, cOuttriM 

^f^tS.'X'^Tr'ih. tajifJ Wi.f t. 

r.i::?ru;Si ^ 

U Um co«nt «rf I ^cxtiilrr^ himrhi ffi r them, alikoMk «b«> mun^ 

for .hr« ,r«. i. e«ii;»t cAomn it d*B«W. 

it drctroTr.tkrir tiatt *■ • ••cowU !•“ . ^ » bkwkrr wh«i ■■uarJ 

to aMrrtaia •••^t iry chforuuM^ ^ loflccd for thr 

by iiuiUitbt. Tbr unwral riiniH tbr 1 HOr otto mj jtortt 

would wot uvufl *■ d*Tkn»i** Thr ^ ihroogh which A 

U.« rolooi, tmfioyi, .otto* u •? -7. *1^ b, ibc ry. Tbry 

were •rraaitrd i* th* •*»» *°. *^__ drft^r'l of r**^! »•*“ 

IKMtblc uf Uw ■»>« •!»»<•«• lulie. mrrt ibrB 6Ucd with Ihr (at, alto 

MuUiurv by m eurretit of very dry uir- ^ ^ ,«» bt-pl 

drM, on which ihr raprrinirnt *“ •® *" ttocct bchtml (hm and »h« othrT 

hi darkorat. two othrra werr eapotrd io a w«Uni atprct Dcimia (w 

waa tamrd to iha toulh »{*■ “>*• ehlorioa »«fco *1“ oalooTi wort t^ 

Th« rctoltt wttw aa follow! . — la the ^ ,j^ t,|^ b«ro fiw- 

littta alund. aad wotdd U thr wratrra lahr, lha 

qaratijr raj'btrd lo'ligbt <«»**•• hi2marf a brijla enataoa, the hluo 

crifiaal (ffwjr aad (Tiwa it-— Th« whole of the cblortaa had 

rad. »d U- tha Tallow tia. of 

appatwatlj eolrr^ ^ iIl^oaiherBWh^ colowr of the rhiiirioa coaid 

the (la had dacidad. aad lha birachiac actioo « 

atilt U 

awir* powrrfolly raiaecd. Tha yo*™ i—M»iM the bicai hioa power rf chhwina., 
aaiforwi thaa aupht hare breo raprrifd la i .^**|*_ aaabted by iSd, other ctdOBll 
or.lul.«n..liBl. ™PW'? 

tamaiaed, la apparwaUy the ter, aaiaa dreaaiataarea, oDanenw. 
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SJ/Aantu actd, if ilionMigliljr dried, mej- Ik Iu>|i( tbrnontln Tb oontxct wW>i dry 
coloun wMbUiraluriog lh«ta) nnd^ iIm mfluencc of nnli^iit h bcBertr rwovm ta 
•oar rsmi ht Mcacliiiig power. .. 

Snli^artOtJ Aydrr^ra aeU u ■ weak Bcid, and rradily M ■ Mrwebrr wbm nwin, 
•ad bccooK* ioactir* in bob mocci* if wadw dry ud kept in darknea. fVith ibr 
aMiataorr of •oalipbl it ncortn in no incoonidernbir ikttror it* blrncbuiit power. 

Orji^ U a Wrll konarn bkachia| annt. but when dry iu aetioa upotftmbrariaf 
mollrr in iba dark ia eamnnely alow. In matigbi, bowerav it recoven iu hleacbiug 
powtr. 

Otrimmk meiJ, wkim dry in darkneaa, loatt all power on r«*uBrias matin’, bat a 
fbint h l rafb i n t aclioa la rKrled by it uaidrr capoauri to ranliitht. 

//jafnwa ia wiiboot any action wbrn dry upon eolaara, but it aeqnim a alight 
dcroinriaing powtr wbrn rapincd to annahinc. 

“ Tbt gantral maolt," ctHtciudca Dr. Oror|^ Wilatwu “ of tbia inquiry, an fitr aa 
it baa yet proewdad, ir, that tba Uaaebiog Ktaaa, tlx. ehinrinr, anlphnruoa arid, 
wipburrtted bydrugm. and aaygea, loat nearly all their bbnwhing power, if dry and 
ia darknrm, bat all tccarnr it, and cblorina in a moat marked de g r w . by rapoaur* to 
aunlighL*' 

All ibrae rxprrimrnu appear te abow tbat tbe action nf the aoiar raya oo rrgrlahlc 
eninun ia ^rpendrnt upon tba power prMtraard by one an of raya to aid in ibe 
oxidation or ebemical changea id tbe organic compound conitituting tba eotounng 
matter. The whole malirr itqairra earefol invwalii^uia. • 

It ia a prorad Ibcl, that oolo^ng mattara, either tViioi tba minrral or tbe regttaWe 
ki^doma. art much brighter wbra they art precipitated from their ■ointioni ia 
bright aonabiae. than if precipitated oo a eloody day or bi tbe dark. It mint 
not Ik anppoard that all tba changra obtarred ara dna tn rbrmical action j iherw 
can bff DO doubt bot many nrt purely pbyeicnl pbcoomana, tbat ia. tba reault of mule* 
colar rbangr, witbooi lay chamical diatnrbaner. 
l.ItlHT. ELEt-TBld tba Kuectuc Liobt. 

EIGHTHOdSE. Tba importancr of bgbu of great power and of a diitinguiib* 
^la ebiTBCler anrnad uwr ooatu it admiltcd by afi. Uae of the nohbat rfcru of 
hunumty it errtalaly tba emutnutinu of ibcat goidei to tbt mariaera npoo rnoba 
■ ““ "*■ "P" dangaroua abom and tba mouiln of bar- 

Jns”' iJl » not tbe pUca to anicr largely apuu any epeclnl deaeriptioo of the 
Ughu whKh are adopnri tt^d oor ahiwa t a brief aeeuunt only will he gieen of aooK 
o< Uk more remarkable priamptaa wbicb bare beta totroduoad of laU eaara bt tba 
Trinity Board, , '' ■' 

Tba rariy tighthiMani appear to hate bam illcmiimrd by mal or wood Brea ooti- 
laiord in **chaui&re.'* Tbr Itla of Man light waaof thb kind nntll IBia. The Grat 
d^rd impmermrnt waa made by Argi^ in I7iu. who inrantad a lamp with a 
rirenlar wick, the flama belag anp^iad by an rxtamal and inlrmal rnrrant of nb. 
To make thcaa lamp* more rtfratiea foe Itghlhonac illaaniiatioo, and to prearnt the 
rey nf light aaeaping on all ridea, a reSactor waa added ia I7S0 by M. Lenoir j Uut 
threw the light forward in paralM r»i luwarda anehpouiU of the boriaun ai wi>iild 
be (urfbl to tba laariarr. Oond reilretori inercaaa tW lumiaoaa rOiicc of a lamp 
ahout 4f» limrei Ibw U the '‘eaupric*’ ayatrm of lighting. When raflarlora are 
mad, ibna ia a carmia quantity of light leal, and tba ■ dioptm” or rq/Vortme •eatirm. 
toemfedby the late M. Aaguatin Frrenel in IBtl ia deeigned to obeinta tbia eff-el to 
•mne extent: tba "ealadioptric " ayatem ia n arill farther improaemroL nod ncti both 
by refraction and nflcuoa. LigbU of tba Brat order haee an iatermr raditw or focal 
dhtanew of M-tt tacbea, and ara lighted by a tamp of fbiir eoncentrie wick^ cuo- 
taming 570 gallcoa of oil par anniua. 

The appraraaoa of bgkt called ahott edipaaa baa hitherto bora obtained by the 
Mlnwlng arrangatneBt: — 

An apporatna for a Bird light bring pruridrd, naapoaed of a central cylinder and 
two MMiea of ealndtopiri^ringa forming n enpoln and lower part, a certain number of 
tenaaa are arranged at eqaal dtatanoea from each mhrr, nUerd npon an eaMTier 
moeable frame making ha rerolotiiig around tba apparetua ia a grran ptfVid. Tbeta 
lan^ eompoaed of aartieal priama, are of the umCiBltitDde aa tb« cylinder, andiha 
ndina of ibeir enreea la ia oppuaite direetiooi tn tbtuK of tba eyitndar.jji ench a 
manner that at tbrir paaaags they conearga Into a parallel pmdl of light, all iha 
dieerpnl raya emitted borianatally from ^ha eylinte ptodneing a brilliant effiKl. 
like that obiaiard by tbe nxe of annulnr lenwa at tba retidrmg ligblhouact. 

Before proccediag^ith tba deacription of tbalmaea, the following ooticea may be of 
iaterew i — • 

The Eddyatonc Ligbtkonaa 9} milan from the Ramc Ilrad. oa the canal nfr Can* 
wall, waa rracud of timber by Winltaaley in UK-ta, and wh waabed away ia 
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170^ ttvMicWIt by Rudyudin 1708 , iimI dirtroyrd by «re m 1. S5. Tbi- pr*- 
lentTiUiUw »»• rwrted by Smoitoii 1787-S8. 'Da'"* “O'U" m the 

for Uk Ughl»l bnt in 1807 nipud Indfp*. »ith pwiJndokUl nSecton of 

eilrtrrd dopper were Mihelinited. __ 

The SkaryTore Rocks, nbpiit U miles sonlb-»wt of Tyree on tie co^ of Ar|p ie- 
shire, Irins in tbe tmrk of the shippioK of hlTetpool sad of tlw Oyde bsd tong 
reesrd^ lyith dr«d by tie msrinrni frequenting these sens. The estt»»e iltBeulty 
of lie posiW exposed to tie onbroken force of the Allsotlo Ocesn. had siioe de¬ 
terred the ewunisriaoere of nortbrni ligbu from the attempt to piscc a light npoo 
this Usnaernas spot j*at in 1884 they csuied the reef to he sartey^ 

Mr. Alan Sietmioo. their rngioeer, ioberitiac his fothcr's energy and srimtiac •kill, 
commeoerd his oprrstioas upon a site from which “ nothing eo^ he seen for milrt 
aruond bw white foaming bmien, and nothing could be heard hot the hmling of 
the winds and the.lashing of the warea.- His design was an adaptstM • 

tower of the Eddyssone to the pecnliar sitnatian, a clrciimstonoe with which be 
to contend, necsubliabed a eireulsr baM 41 foet « diame^. ns^ fo a aolid 
masa of gneisa at granite, bot diminishing in diameter to tbe heiraof tSyret and 
presenting an wren canes»e snrfoce all around to ^ a^n of 
dUlely a£i»e this foyei the walla are > 88 feet thicK* dimltushlng in thic^prae ss the 
tower rises to its hkbrat deTatioo. where the walls are redoced to 1 ^ in thinness, 

and the diameiar to IS focc The tower le boih of granite fmn ^ islands of Tjw 

aud Mall, and its height from the base is 188 foet 8 inches. In the intervals fell by 
the thlekness of the walls are the stain, s space for the ■'"‘‘•O' ^IW ^*1?^ 
and a not nne.-nflJrtabJe habilation for thrre attre^to We 
Blent, storea, Ac., are kept at the depit tn the Wand of Tyree. The light of the 
SkereyV^ia reyolying. and ia prodaced by the rrroluuoo of right amnlar leoara 
^od a central lamp,^ betoogs to the ftrit order of diopme lighfi in IW sy^ 
of Frrsnel, and nuiy be seen from a vesnfl’s deck at a distance of 18 miles. — 
IW IH Jfosfo*. Jmrt Ktpart, Omt KrAifotwa, I8S1. . . , _ 

Kome of the Siatlcnlar arraapementt mod now claim altent^ Lar|fa Irn^ nr 
any !«« masses of glass, are Uahle to itrim, nbich by dispsTiing. oeeaanio a ktsa of 

“ In order to improve a solid lens funned of one pl«e 
Us,«,r.B.».».«*.c.A, Bnffoo pr.i>a.«l to e« ont Jl ^ 

flmre (liailu the portiooi between m p »nd » Oi betweem • • ami Ibe 

bi^ soHkec nf nn. Afow thns eonstnictcrl would be tncompnraWy sitpenor 
to a wdid ooe, hot snrh n process we conceive 
to hi impracticable on a Urge scale, from the 
extrema difliculty of pDlishmg the surfocss 
a IB, a|>, on. r a. aad the leA hand surfoce of 
I* B| and evea If It were practical, the grealeit 
hnperfeetioas of tba gtam might happen to 
oeenr ia the parts which art left. In order 
to remove theae imnerfrctioos and to construct 
lenses of soy titr, isyi Sir David Brewster, 

•* I proposed in 1811 to bolldthem up of sepa¬ 
rate lanes or rings, each of which rings was 

tral lens A B e ts eomspoiidhig with hs section n » in^ US3, of n ndddle 
o K 11. corresponding toc^n r. aad odhristlng of 4 asgmfnts, 
a r B T. oowspooding to a c f a. and consiAting of 8 segi«'»- 
eonstractioB iforioualy pots it in onr power lo ex cents lenses 

given lie nmne of pkpW fosses, of pure^ gl« fre* 
aaolW grest ndeanuge, nunriy. ihst of ensWing os to.rer^ 
spbericnl aherrelioo by rnnkino the foci of emrb ione ^ 

^Is dewrrtoitoa win canhic t3e reader to o« ^ 

adopted by fTemcl and cartel ool by the French gOTcrnmcnt, and by oor own c«n- 

“foJX?^‘‘&ie light of Fr^l, tto flame ia ^ 

paratns, and wiihina eyUadrw rwflretor of KTTue rf 

breadth and height of a strip of light 5 

the flame and the height of the reflector itsetf s a^ and *^P*;»* P**g ^ *^ 
rwflectiag priamatic rings or looea for coDectuyi the upper and ' 

which, ^ing npoa the inner side of the fooe w refracted. 
sUa wbrta tiy toflar total reflection, and. passing oat oa^ot^ 
are again rented. The elfeel jif these nones is to Ungthna the TCftkal strip of 
Vm. IL • Z Z 




TOG LIGirmOCSE. 

l%bi, tlw MW of «iikh i« depcodeot opoo tbt bnxdtli of the (Um^^aad tlia beiyjit of 
tbe appaimtnfii * 

In r mool'f rrrotriof Hgfatboa*^ ■ Ur]pt (Uar it placnl in tli* centn of n retrolT- 
ing (nun* which carrict n number of ten<*< on n lai^e Mml« nod of nnooi cun»> 
turcf for (he aToidonee of tpiurrical tbrrmciao. the view of ooUcctiai; ilw 

divergent raji above the Owe, an arraafenent of Iciua nid tUvered miimia it 
placed immediately over it By thia eompoond arrangratent the limply erevalTiag 
character of the apparatu it dcatroyed. a*, in addition to Um tevoiving fllih, a tct- 
Ikai and Sard light la at all lime* lean, addvd in « hiefa a gnat ioai of light moat bo 
loitaincd tqr the loi* of metallic ntdeetoia. In Ihil, hknaranWUkiiu and Letoor* 
noon, rakibtitd a eatadiopiric apparatoa of great ntihly. It waa ihni deaenhed by 
th* ezhihiton I — 

The firal Iniprovaraant faaa ipccial rriemir* to the light, and prodoeat a eooaider- 
abla itirreaM'm ita puwer, whiEat the aimplieily of the optical arTaogemcota ii alao 
rcginled. It eonaian, fii^y, in nimpietrty diaprnaing with lb* yDovabl* niitial 
cylindrical Irnieat arcoodly. it reploeea tbcM hy a aingla revolvingcylindrrcaropoard 
of funr annular Inaara ami four leiiael uf a died light lotmductd betwetn tliera t but 
Uw DumUlT of each varying acooniing to the aatwMino of (Uabc* to be produced in 
th* ivriiid of revolntioo. * 

TlMacciKHl imprtivemeol, of which already tome applieotiani that have bean mad* 
icrve In abow the hapagtaocr, cnnaiiti in a -new moUmd of arranging the moiving 
paru, eapcriance having ahowa that the airangementi at pceient in uae are vrry faulty. 
A ihorl tlma ii laIBciral for the action of the (Viction lollera, revolving on two 
parallrl pUnra, to p ro du ce by a incocaaiao of cauingi a anIBcicatly deep gmore to 
deatroy ^ regularity of (be rulalory roavement To obviat* Ihti great ineoaveniFiiaw 
the frictina nulcri art ao placed and Iluad, un an imo aaia with regulating acrewa and 
travming between two bevelled larlaeea. that when an indenlaiion ia made in noe 
place they can be adjiatcd to another part of th* plata wfakb b not ao worn. 

The thud Iraproveinrol prodneea tha iwaoll of an Inereaae of the power of the Haabn 
ia twvolving li^ihoua* inponlaa to doable what baa been obtrmuid bilhenA. Ily 
■eana of leoM of vertical priauM placed ia the prolongation of iho eentnl aanular 
lenaee. the divargrat raya emerging from the catadioptric tone are brought into a 
•iraigbt line, and a coiwideac* of the three lenae* b obtained. 

The whale of tba priama, 1 * 0101 . and looca aiv maanied with almigth and atm* 
pHeity, acdtratvly gmaad and polbhcd to tba correct curvea aooorditig to their re* 
a^ive poaitiona, ao ai to pro^y develotw Ihb bcainUnt ayiiem of PrtMiel. The 
glaaa of which they irw e t iui pu a td ibonld bo of the cicaraat eryatal colour, and fre* 
from that gnea hue which an materially redneea th* power of th* light, and b cob* 
aldeted nijertlonable fer apparatoa of thia kind. The lamp by which the apporaiiu b 
to be cociaiata of a coomiric bamer with touf circuUr wicka attaeli rd to a 

tamp ct limple oonatmetioo, the oU being forced ap In the burner by ilmnipliaric 
prcaaorv ooly, 10 that tbtri it* ao drlicat* pumpi or machioury to beccm* deranged. 

_ Smrnrnm a ra^'ny Agdibaoaa—Tbb appontna oooiiiu at two parti. The piin* 
cipal part b a right octagoaal hollow pnim compoaed of eight Urge bnoea, whicli 
throw out a powerlhl beam of light whenever the aib of Biinm lena come* in the lio* 
b*tw*eti th* ohwrvrr and the focal. Thb ocean one* in a miont*.** tbef^roe wbkh 
bean lb* Ira* revoivea la eight mianlt* on the nilbn placed beneath. Tba aohaidiary 
parta eotMUl of eight pyramidal knaea iaohned *1 an angle of 90° to the borlioa, and 
forminf together a tmiliiw traorilrd cnae, which teota abov* tha flam* like a cap. 
Ahov* tbcae tmaller kaaea fwhich can only b* aeeo by looking from below) an) 
plwed fight plane nimin, wnoae lurfoeembnag Inclined to the barinn at MP ia tha 
dlrretlon op^lc to that of the pyramidil knao, Bnally caoie all the light modo 
pi^M by the ivfraeooa of tbcit lenan to bare th* mirror in a buriiaolal directinn. 
The only ol^eel of thb part b to tarn to uaefhl aoeonnt, by prolanging the duratMa 
of tha flaah. that part of the light which would etherwbc cacapa Into toe atmoaphrra 
ahov# ihr main knaea. Thb b effected by giving to th* upper knaea 1 alight bori- 
aomol divrrgeare (Votn the vertical plane of the Jhineipal knaea. Below are (l<e 
tire* of tuUlly reflecting prlami, which inirrecpt the light that paiae* Mow the great 
knaea, and by aMnwa of lwy> rcflriMwi and aa integmedialc refraction prqieci thmn ia 
the ahap* of a fiat ring I* the boriaon. ^ 

S‘tt<aum't fixal Jmflrie fforntat at the Snt order fiinie aa that at the Ule of 
May, wi^ rarioam improvemeata^ Tbc^principol put eontbu of a cylindhc bell nf 
glaaa whkb anrrmmda the flame ia the centre, and by ita actUa relVad* th* light in 
a mint dirreiioa^ward and downward, ao aa to ho poraUrl with lb* plan* of 
Ite lyatem. In thb way it tbruwa oCl a flat ring of light r<{aaUy iuUna* in evrry 
dinciion. To near ohoarveta, ihi^ action prcacnti a narrow vertical baiukof light. 
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drKoiUng for tu^wctkdlb on |J>» txtcMt of tlw borUootal angle rmtinnl bj tbe ejt. 
TUn arrangerarat Ibercfore foUUi ail tbe coodiduai of a fixed light* dBd inf| i a n»t in 
effect an; amngeinrat of parabolk tefleclpn. n otder to xaee the light whieb •otUd 
bo laM in pataing above and below tbe ejliodrical belt, enmd mimn tbeir 
conunon fueua in the lamp were fortaarl; mod t bat b; the pmmt cogiDcer, tb« 
adaptaiion of nbtdwptric toaa to tbia put of tbe apporatiia waa, after mnch Uboar. 
aaoeenffi|l; earricd out. Tbcw tonea are triaogubir. and aet bjr $atal reflaiioii, tbe 
inner fai4 rffracimff, the •eetiod MaUg ratting, and tbe third or ontcr foce, a wcnod 
time n/rodiag, ao na to eanoc tbe b^t to e roc rp koriimtdif. Tbe apporalna baa 
nrceierd man; anixlbr ehaogea b; iolrodnetun of a new mode of gronping tbe 
earioua parta of tbe (hune aork, b; which the paoaage of tbe iigbl ia Uea obtnt^ in 
ever; aximutb. 

blrcbanieol bunpa of four wieka, are nicd In tbeae ligbthaoaet i ia tfaeoe tbe oU ia 
kept runtinoall; orerfiowing bymeanaof pompawhiehraiac it fmotbroutem below t 
tkoa tbe rapid earhoniiathm of the wieka, which wmdd he canaed In the greet beat, 
ia aeoidcd. Tbe ffamra of the bimp reach tbeir beat effi»t ia three bnan after light* 
log. i 0 . after tbe whole of tbe oil in the clatem, b; powng and rwpaiaii|f o«er the 
wkka refieatedl;, baa reached ita maximaia tetnpentare. After tbia the lamp often 
boma 14 hoani witboot amaible diininatiun of tbeSgbt, and then rapidl 3 ^&ilt. Tb* 
height variea fraoi IS to M timea that of tbe argand fb^ of an inch ia diameter t 
and tbe ijuauii; of oil enoanmed b; it ia greater neui; ia the aaaw proponioo. 

, In Su rtmmm'f nnlim»iy parahalie Tweeter, rtndared Ao l ybWrt/ (where the enthw 
light ia parnlUliied) b; a portion of a eatadioplrio annular lena. tbe bark port of the 
pnrabolie conoid ia ml off, and a portion of a apberical mlrroe aebMilut^ an aa to 
send tbe rajra again through tbe flame; wbDe bia b dn pd ou f cuMdeyilrar eaeefer fawa 
opf <iratu ii a combinalioo of a licntiipbrrical mirror and a lena haring tatall;*reA(Ct> 
iag aonra t the pacalUrit; of tbia arrangement ia, that tbe catadioptrie xooea, fnatcad of 
tranamiiting tbe light in parallel borixeiital plaiea, aa in Firael't apporalna, prndneea, 
aa it were, an extenaioo of the bmiieolsr or qnaqaaTannl aetiun of the oentral lena b; 
aaaembling the light aroond Ha axia ia tbe form of raoreotne hollow e;bnilen, 

bir. Chaaoe. of Uinningbam, conairBcted a ligbtbouaa which ma; be regarded aa 
Frcaael'a rerolTiag iigbl rendared bidopboCaL Tbia arrangcmenl waa dirided into 
tluve cotapartaeiita, the opper and lower of wbieb were compoaed reapectircl; of 
thirteen and aix catadioptrie aooea which prndoca the rertkal atrip of light exirodmg 
the whole length of the ipparatua, and ia aUnilar to FmacTi dtoptrW light. The 
central or oaloptrie eampartmenl eonaiaud of tight Imtea of forea foal fiscal Imgilx 
aacb of which wu tbe centre of a aaiiet of clrrm coocenlrle pnonatie ringa, detigned 
to pruduce the aame refractire effret aa a golid lena of rqnal aiar. Tbeae eouftiond 
lenaa were moirotcd npoa a remlriag frame and tnutaniltl^ bnriaoolal Saabca of light 
ai the; raceeuieel; roiated. Tbe rootioa waa aommoakated to the frame b; a cloeh 
morerocM, and perfonaa one reecdolinn in fonr miniilcai cooaatinmilj.aa there are 
eight lenica. a flaab of light ii tranamitled rrrr; thlmr aeeowda to tba honaao. 

I.IOXEOn.'i UATTKK is regrtahie fibre. Sea Ftiuut Vnarranut 

I.IOXITE. I’ndrr Banwa Coil, RoomuD Coax, and Coal, tbe cbaraclrriatiea of 
lignite bare almd; roreieed attentioo, therefore little fortber need be mid. The 
term lignite abould be confined to foeail wood, or, klU more rarrtcll; to wood whkb 
hae undugime owe of tbe chaagn knduig herwnfo tba predoetion of coat If wood ia 
bnried in moiat earth there in tmr prodnethm tf cnrbonlc aeid from tbe elementa of the 
wood, nod the wood ia ebugrd into either lignlla or brawn cotL Lignite and coni 
dilirr obem'icnll; from eneb other. Lignite jkldi b; dr; diaeillatko aoetk te'td nnd 
aactale of ammonia, wbrrraa coal prodnedJ only an ammonkml liqw. (ITtcmcra.) 
Wood; fifara gieea rite to acetic acid i tbrreforr. lignite mail Mill contain aadrcoatpaaed 
wood; fibre. The following table girea the oompotitjaa of Mrctal well kaowa 
Ugniten. 
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uBpoTiut ptpdaet. being Inrgely employed for domeeiie rod fiie rnMU&itming 
fntrpOM^ lo wi» c<Mi»t*7, with the e*c«^o« of ib» Borry lirtthflcw fornuuwo, 

^irbb Med in the n^oinlog ponery. U«»ilo k not employed. 

* LIiSNUM-VITJE. or Uaaiarnm ((eadaom offlcimat* end O. 0 cnr*mm}, n 
hard rod henry wood. The fibroo* Mnienire of ihia wood ii eery reniathal* j 
flbret croee each other Mroetitnen aa obUqnely u al an angle of 30 degtw wi» Uta 
aaii, aa if one gnwp of the annual layen wound to the right the neat to aro 

an on, with any eanctitnde. The wood can hardly be apUt. it b therefcre dirWrd by 
, 1 .. law. IJanum-rllat in mneh uaed in maebinery Ibr rollera. preaaet, aiiUa, ana 
for penllca and nwirtari. aherra far ahip'a bioeka, akiltle hnlia, mri a great ranrty of 
other wnrha requiring hnidneia and atrength. 

The gum gnaiacwm of the apotkacary ia ealrarted from thla wood. 

LllJiC I>YB. SeeCaLico-roiaTuia, Drainn. AUD Amjaa. 

I.l ME. QmrUim*, u Omit Calettm. Thk aacfal inbftaoee ia prepare ^ ex- 
poaing the natire carbonate of lime to heat, by which the carbonic acid ta ea- 


Thia operation ia performed in a manner more or laai perfaet, by horning caleareooa 

ilanra ia kilna or faraaeea. 

UmMtaiv: need to be calcined fa a rery rode kiln, fanned liy Indoaing a 
apnee of 10 or 16 fact diameler, by rndo atone walla 4 or 3 feet high, and Ollleg 
the eyiiodrieal oarity with alternate layera of turf or ooa] and limrBone broken 
hitn moderate piceca. A bed of brnahwood araa uaoally placed at the bottom, Jp 
faciruale the kindling of the kiln. Whenerer the canbustkin wae fklHy euramene^ 
the lop, piled into n eonical form, waa rorered in with aoila, to render the calei* 
nation alow and regular. Thin method being fonitd relutirely Ineoarenienl and 
iMffectnal, waa aneoeeded by a permanenl kiia hoik of atooca or brickwork, in the 
ahape of a Irancnled con* with tba namiw rod niidcrnioat, and ctoaed nt bottom ^ 
so into grate. Into tbit kfln. the fuel ami limeaume werw introduced at the lop in 
nharnitle Uyera, beginninf of eonrae with the former t nnd the ebarp waa either 
allowed to bnm onl, when the layer waa alingatber remored at a door near the bottom, 
or the kilo waa auoeaaairaly ftd wUh fVeab materiali, in nlternnte laeda, na the fanner 
tnppiy tank down by the calcination, while the tboroogbly bonil Ibne M the bottiro 
WM awooeaerely rak^ owt by a tide door immediately abore the grate. Tbe inlenor 
of the limekiln baa been ebanged of late y tnra fVom the conical lo the eUi|H'iral form, 
and probably the beat ia that of an egg placed with Ita aarrow end nodarmoat, and 
truncated both aboea and below i the gronnd plot or bottom uf tbe kiln being com- 
prriard to aa lo gire ro elliptical teetioiL with an epa or diaft.bala biwaidi aaeb end 
of Uial eUi|«t. A kiln tbda arched in abore gtwaa a rererberalary beat to the apficr 
malcrialc, and alto faroan their faUiag fredy down in proportion aa tba fauahrd 
lima it raked out below ( adrantagM wtoh tbe conical farm doea not alfiird. The 
tdae of lb* dnA-bolra far eatnoting tbe quicklime, thonld ba proportiouala to tbe auc 
of the kibi. in ordar to admit a auAeieal current of air to tareud with the tmoke and 
flame, which ia fauud lo facilitate the extriralioo of the carbooio acid. Tbe kilni an* 
called paepefaef, broanae the operation ia carried on conlinnonalr na long aa the build* 
iug laata | and tb^ktht, from tbe mode gf diachi^ing them bj raking ant the llm* 
into cmrta pluoed againti the diaft-bolaa. Tblre bnabeia of calcined UmeMone. nr 
IhnedMlU, are prodnecd on an arrnge far evm Irathal of couli oonanmed. Sock 
kilM afamld be MU op ogminat the face of s clifl. ao that eaay acocan may be gainrd 
In tbe mnuib far charging, by making a alnping cart rend to the top of ike hank. 

^■pa. 1134,1136.1IW. 1137 reprearat the bmt-Ula of Rhilrradorf near Herlln. npno tha 
eooiianona pUn. eactUemiy cooatrueted tifr econmniaing faaL It ia triple, and yiekU n 
Ihrrefiild pradneC Fty 1136 ia a eiaw of It aa aecn from abort; /p. 1137. the rleratioa 
and general appearaiiee of ooaeidei^ I I34,a venieal tection, and^. 1136 ,tha gnmnd 
plan ia the line A ■ c p of Jif. 1134. Tbe inaer thaft^^. 1136. bac the form of two trun¬ 
cated eoaei, with their Uqier cirenUr coda apptiad lo each other | h bat tba grraiett 
width at Uw icrclnf tlw firw-iloori, wberah la 8 fact in diameler t it ia narrower below, 
at the dioebarge door, and al the top orilce, wkera ia alinat 6 fact in diatneter. The 
latcrior wall < of the npper abaft ic boiU with bewa tUmca 16 the bi^hi of 38 fee4 
and below that far 15 with dre-bricki # ifelaid itepwiae. Tbit inner tfA i* 
tnrrnaaded with a mantle r, of UmeTOma, bat between the two tbetw ie a imall racent 
apace of a few iaebea flilcd with ubea, in order to aUnw of tbe eapanaion of tbe tnterw* 
■with bnU leklug pUee witbowt ihallrring tbe maac 'f the boiiding. 

Tbe flre.grBto, aonaiala of Src-tilea, which at the middle, wberc tbe ain^ 
prratlsptethar, hanponroaKbedaopport/ Tbe flrc.docf la alao arehad. and ii aa cnnm 
^ flrr-tiicA $ ia the iron door in farot of that oriftoe. Tba tiica which farm tbe gram 
bare 3 or 4 lUta of an inch wida foPadmUtlng tba air. which enlcn Uiivagb the ca n a l h. 
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Thaondtr part aP ihr rfiaft from Um Sr* to the hearth b 7 tod tU-optrr eaetaafinr 
»»|T it Bonatmcled of limeatoDe, Uut Uoiag beii^ of ftrt-hricka. H«€ are the aah- 

1134 *••’>6 




1197 
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pit i, the diaebarge outlet a, and the rmaJ i, la fVxait of the outlet. Eaeh aah-pll la 
that with OB Iroo door, which it opeoed oalr when the aptoa • becoawa filled with 
aalieo. Tbete indeed are allowed to remaio till thep get cool enough to ha rwuorad 
without lacoorenieiice. 

1*lw diacharge autlrti are alao fiimiabcd with iroa doora, wbUi are opened ooljr for 
tahiog out the lime, and are eanrfhlljr lated with loam during the bamiag. The imiar 
walla I ai a of the kiln, are not efaenliall; arocnarjr, hot eoaTaokel, hecaaav thr^ affoid 
room for the lime m Ua la the lower floor, and the fuel la the arecad. The aereral 
atnriea an formed at groined trebea it ami platfiinna p. ooeered o*»r with bmeatona 
aiaba. in the third and fourth atoriea the workmen lodge at aight See ff 1197. Some 
eater their aparttnenta by the upper door f i othera by tha lower door a r to cae of 
the ehimneya for the leTml firrptocea of Ene workmco. ( a, a are ataira. 

At the limettonr to Introduced at top, the mmitb of the kiln la aomwaded with a 
tlroog iron balnatrade to prcTenl the danger of the peupla tumhliag in. The platfiwm 
to laid with raito ir. for tha waggont of liawatimr, drawa by hnnea. to ruu npoai. # a 
aaoihcr railway, leading In aaothar kiln. Sorb hilaa art named after the Baatwr rf 
their fin-doora, aiagle. Iwerfuld, ihrerfold. fourfold, kc. ; from three to flee being tm 
moat utnaL The eiotetr fi>rm Ike hilo atoo to deteraalned by the aamher at Iho 
fumaea; b»Tbg a truhcaled pyramid of equal ahlea t and in the mUiUe of eaeh altemale 
aide,then la a fireplace, and a diaefiarse ootlet. A enUe font of Uawetaoe leqaim for 
barniag, »>we and ftee-twrlftha of a euw fc«* of wood, and eoe and a half of tart 

Wbm Iba kila to Id be art la aetina, U to lUeid with raagb Umettaoea, to ibe br«bt 
c n, or to the lerel of the firiogy a wood flee to kindled in n, and kept up till the lime 
to ealrined. Upon ihto mam at qaiehllme. a foaah qaanlity of limetKiBew a introdneed, 
not throwa b at the aeouth, but Irt down in Igteketa, till the kiln la quite tUli while 
oeer the top a eoae of limeatoaea to piled up, about 4 fleet high, A tarf-firr if bow 
hiadled'^o the fuinactn k Wbmerrr the upper itema an wail odeiaed. the lime 
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■iMl«r tbe fijttIrTel ii Ukco oat. the tsperUir ciJama falU in. ■ Dr«>coDe m pUe<)r Bp, 
And ihv pradtf'iiocB oa thuA witbr»v( intemiptioD. ind wHbnni tb« DBCfAiity ot obob 
IK ttinp A fire into n | ftir in tW Apux c B. Ar lirocmuft fie aiwayi well ratclDcd. Tlnf 
diecharge of lime tAfice pbce rrery U honri, and il amoanti al each time In a tfiree- 
fifld kiln, lo from fiO to f 4 Pmeetaa hmnn of ti Imperial bnaliele cadi t or to ttio Imtbela 
imperial apoo the average. It la found by eapericnce that fre*h-broVen Ihneetnoe, 
whieb eoatAlaa • little moiatnre, calcinn more readily than what baa brct/lried by 
f xpoanre for tim* to tbe air; in ooaAeqnanew of the vaponr of water prooiotiBg 

the eecapa of the carbaoie acid gaa i a fact well exenipUfird in diatniing euential olli, 
aa nil of*larpentioe and naptha, which come over with the Wearfof wafer at npwanU 
of 10o<* Fahr. below their natural term of cballitiao. Six bnahrla of KMeiadmf 
gaicklime wciah from 3fiO to -100 poonda. 

Anhydrout lime, or. aa it ia conunoiily callrd “gaioUioe,* la an nmorDboat ^id, 
varying mneb in coberenee, according lo tbs kind m rock from which h it obtained} 
iti apeeifie gravhy variea from 1'5 to 11. Lime ia one of the moat Infaaible bodiei 
which we potaeaa i it rcaitta the higbut brata of onr fnrnacea. 

When acpoaed to air, ipncklime rapidly aheorbi water and ennnbict into a powder, 
aommonly known aa iftM fate, i^eh la a Aptbotr ^ limt. 

Hj drsla uf lime when npoaed to tbe air aheorba carhnnic acid, and after tong ra- 
p«un it ia converted tnln a mixture of carhooate of time and hydrate o< lime in aiogle 
cqulvaletita. Hydrate oMiine ia but aligbtly auluble in water, 7S9 to TUt parta of that 
fluid ditaoliing only I port of the lima at ordinary tempmturva. ' 

Hydralr of lime ia applied lo nnnieroiii purpoM in tbe arta jmd manafnctniva. It 
la chiefly employed in tbe (•reparatioa uf munar for Iraildlog pnrpoae^ See Monrail. 

Tbe pare Ihnca, prepared nom tbe rarhwialra of lime, fbrm an bnprrfrct mortar 
aoitable only for dry aiiaaiioaa. In damp faiuidiiiga or in wet aitnatiooi they never 
ir( (at tbe preee ai of hardtiiing ia tecbeiviilly termed), but alwaya remain in a pulpy 
itatr. General Paalry mya, “ The nnfituraa of pure lime foe the porpoaea of bydnuiUc 
■rebiteetuR baa boen proved by aeveral atriking cirrumatanoea tut have come nmlrr 
mj prnnaal oharrratioo, of wlucb 1 ahail only mentioo a lew. Flrel, a great portion 
of the boondary wall of Rocbraler Caatle bavMg been completely ondermintd, nearly 
ibroagbnnt ha whole ihiekneta, which waa coaaidrrablc, whilai tbe upper part of the 
■una wall wni Wft ataading. I bad alwtja aicribed tbit rrmnrkahle breach lo viotener, 
conaidenag h aa having becw tbe net of pmnaa intending lo deatroy the wait for the 
ashe of the atone | bat on maiminc it more aeraniely after 1 hid brgun lo atudy 
the aubject of Umea and crtnmli, I nbaervnl thil the whole of 1 ^ branched pnrt wna 
wnahrd by the kledwsy nt high water, and that nil the mimar cf n amnU ponion of 
tbe bnek pnrt of the liiM of tba wall aiill left lUndlng wm <}nlte aoA, h« that towarda 
the ordinuy high water level h becainc a little harder, and above that levid it waa 
prrfretly aowad. I otnerve d the aame ptnerna at tbe oufef wall of Coekbaoi Wood 
Fort, ew the left bank of tke Medway below Chatham, of vriikb the npper port vraa 
Mandiag, wbiiat tbe lower part of il had been gradually rained by the aetiun of the 
river at high water datroving the mortar.” 

UbrratwM an limn, enitwraeni etmnfa, — Tbe pecnliar eonditiona nreraaary lo 
faianre a good and naeftil muetar for bnilding pnrpn^ and, the pecnliariliea of tba 
bydranlie mortan or retneata, will be treated of nnder MoiTan, which ate. 

LlMl-iSTDXL. (CUnure, Fri KalkUtin, Germ.) A great variety Of rscki cootaia 
a aaSment qaantity of lime la combiaallaw to bo railed llmeatooca. 

Cfialt la an ewruy mamiveopaiiue rariety, niually aoftaad wlibont liMtre,and may 
be regarded ee a tolarab^ inre carbonate o^me. Carbonile of lime diaeoivve in 1000 
pnrti of wamr ebnr|vd whb rarbonie acid. Caurhaf.) Fretrahii eUtra that It diaaolviie 
m fiU4 parta of boib^ water and ia ln,Mt pam of water at ordinary trmpentiiTve. 

Carbmmle of Ihnt it found bi aatnra more or leei pore, both eryatallned prrfirif, 
na fai calcepar and angonha bnprrfoetly < ee in gnnnUr Inncetomr j and in cMupeet 
maun, aa m eammon hmeetone, chalk, flee. 

SHilaetHit (wrienale qf fane, ftvqnently called enor|rtiooary iimeetone. ie (brined by 
the iaihratioii of water Ihroa^ rocki contaiaing limo, whirh i%di<aolv|^ out, and aa 
it Mowtv pcRulelee the roeka ittln tav enwi o a iipenbm^ the water (orti with Ita carbo¬ 
nate of lima, which la depoihed ia looee more or Icm nadaiated. wbirh have a fibTon* 
atraetara ftrom tbe eiyatnUiac chancier of tbe oancretMBary liiM. The Ifbg flbroui 
piceca railed flalaetiire ahnw thoeo fibrea very be n n tifi itly. The stntifonn aueeee 
calM •lalegmilee exhibit a aimilar •traf.nra. varHKl ooly by the cnodilkiaa andrt 
which they are formd. A very mnarkahte iUJagmitie lUacitoac found in Egypt i* 
. known an nricatal ikhanter. e 

True M i hu t m ie a aalphito of iii^faee ALanxembboitbeauIagmitie qgrfiuDalc 
ia nor anfrequeatly called by thia name. 

/ocraattag ca a mti' maiylimeatBnctilifl^bBt little frwn tbe above. They arc depoaita 
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fmm calcuvooi wring* whieb are nnDmoB is *>•* p«rt* of D^rlijihire. Vorkiliirr, 
midTotber plac**. It ia * coinmoo ptictiea tn place vegetable •n)*t^rr* io ihoM 
enrinc* i they then bectMoe mcmstei »rth^arbofcie of lime, acd am idil ai prtrijb^ 
lioai, which they aw not- In volcanie lurtricu many very rmuukabht apriBg* W 
tbi* character czaiL Ooe of the bhmi niBarhable ia at the bath* of tiaa Kiilppo 
in Tiucuy. where th* water flow* in almow a boiling Kate | carbonate of lime brr* 
appear* im •olnlioo "by aolpbntvUed bjdrt^n. which ftir* cS when the 

water is*ie* to day. Dr. V«*ny ha* taken adraneagv of thi* property of tb* (tiring 
to obtain baww-relievo flgnree of great whilenen ami lolidUy by occaaioniiig the lim* 
to depoaii ia •nlpbn%tnoolda. . . ^ . 

Aatrie mtmml, Spomm Kimttimt, Re* mjtk, b ftiunil at th* bottom ^ 
lake* wheae water* are impregD*i«l with lime. Th* colcarwHi* h/a of Dcrbythlre 

b of thb chnracter I it may b* ilndied in every itage of formation. 

Tnnrtmm, which aerwit to coiHtrnrt ma«t of tha monnmenu in ancient ■f* 

pean to have been formed by the deptwh* of tb# Anio and the Bolfatara of TiroU. 
Ih* temple* of Pmnm. which are of eairvm* antigiutj', hav* been bnUt with a trattr- 
tim. (brined by th* watets which itUl flow In thb territory. 

Cbinpwct ha* a compact leatura, MuaDy an even anTfiee of fr*tare, ami 

doll (hadca Ilf coloor. * i . . 

On...br /haebDa* htelud** comnwn rtatnary and archil^nral maAl?.^ ha. a 
Iratow wmelhing Uhe hiaf-»ugm. (8w HaanLa.) Undjr tUo*a two bead* aw 

rroQp^ a nwber of Tancti*^ . , , * 11 ^ 

^ OSifr or cooiiata of ■phmeal frama of raricaa aiaea, from a millrt ioetJ 

lo a pea or ereti an ert. .want.. 

animtJ Ismrttm*. Coene Iba ha* been referrH to ihw bend. 
ifwU limtttmt. I.ah* ud ftie*h-w*tcr nm**ttm* (bematioa, tratnre in* grntoed, 
more or k*. drtue, apt to cnimbU down in the air i colour wW or pale yrHiiw, 
ftactore ruosh grain^ »oaiewhat cooehoidBl t eomrwhat tenaelona Trature ooca- 
•ionally cavn-o«»i. with cylindrical windtng caviti**. Thb true llmrittm miael cot 
be eoofoflDdcd with lime marl, which b eompomid of calcnr^ matter and day. 
.SJwwoa* UmaHom. A combination rfanicn end ortoont# 

In the propertioo* end wmetinjeipuelng flrom cAertp fi^tone into edert. It terntehea 

■teci, and bnvea a eiliocco* reeidnmn after the actiM of moriaM arid. 

xlinidninf or Snriiimajae. A carbonate of lull* eomhmed with (ulphnr a^ organb 

matler. It emili the i«*n of eulpheretlrd hydrogen ^ n «»«J"JT * 

oeenw nt Amynt, in SutherUmUhir*, » Derhjibire. and 

iIilnnioH«* ftneWbnc. Limwtooe containing vnrmoihjdroeiTW 

fusing by the nction of flw n hitnminuoe odmw, and he omiin^ 

Lime/too*. nf whnimmver kind may be referred to deyutnn cj^ 
ehnnge. The immeiu* bpw of time rrijj^ to ^ 

thb ^nlry can marwly be eetinuted. Profc-cr PhiOlpe hue the (bUowmgremirh. 

“-'ilV.l^n that while the enodmonc*. Aalee. «»K and thin ^ 

the North Vork moor* wrre dcpoiiied upon the a depiwil te*weh 

ooa wm oceamoned near Beth- Tba wbeb time 

leenlUT We may. therefore, perhapa infer th* comperalire rat* ^ d^Ooo or IM 
7M feel, of whbh about iO may b* ^ird li«e*t<»et ^ 

whbb nenriy half b aand and day with eniear^ m^r rf 

have the pe^etion of three fret drpo.iled 

llmeetmm. Anotlmr iniune. b 

earbonlfeToo* iinuMooe to Detbyrfiireand m !?.^rf^S.^etaI*Tto 

lake ;m bet en the thiehnw. of linK«oiie. with no admiitw mn^» etoja^ 
the totim, tbeeo«m»|K«ne^rti^areat h«t LIM 

of limeitone. and I4M fed of ■»!* and day*, CMirnn«ny, aaa m umesioov 
eorrevpond to lime lo I4«3 of aand. day*, and eonl^ I ^ :_|.niiuic ilndv 
Th* famarioo of liiiic«tone rwdrr dtSei^ 

Some of onrttrent liaeetooe formalioM ind*^ » 

.boy . (w,h wmee origin. kl^Joke^ to to 

“ Tn. aubao depmitkm* cf earboontt of Its* ^ W. rf^ine 

iomet!^4WwlHiOmilc*lon^byio « » towidth. The hnrtbr reef along th. 
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■oiib-rsM co« of AMtrmlw i< enmpn»ed of ■ chain of inch inai»c*,anil ta more Jhto 
loou tnilea 1^ fro™ 10 to 90 mil;:* In width, and ri»M « ttt •cawanl *dg» 
dnitlu whichin aome plaeci eertaiuijr caf^cd 1600 fret. Thtae maaaea 
Sf^rioir e«aU only al'^lheir appcr and ooter anrfcco. aH th« mienor ii compoaod of 
dead eorab and ahclla, rither ahola or In ftapnanti, and the ealcareooa portioni of 
other marine animala The iatenttoea of the maaa are filled up and compacted lo|^ 
ther by calcataoui eaad and mod. dtnrtd from the wawo and debna, and 

tear «/ the cwali and ibrlla, and by coonllaaa myriads of mlnnto 
ealcaiwnti aUot The aorfreo of a reef when npoaod at low water u ewnpoaed of 
solid lookina atooe, which ia often capable of being split np and lifted ro tlaha,^bearing 
■o email memblanee to aome of our oldest limctlonos. . . . . GnnW M tne»« 
facta and ohaemtloiia w# may fcrm tolerably aoenrate notiooa of the moita m ongin 
of all our marina Umeitooea, and attribum to them an organie-cUetnical ongto, 
taxing into acoonnt. at the same ttmr. bow ea^y they may ha«c b«n aobarqo^uy 
altered in leitnre hy the metamorphio actioa cither of water or brat. l>r. l-yoa 
PUyfair anagesu two additional model by which a chemienl preeipilatkon of rarbooace 
of Ume miaht in aome places he fonned oo the bottem of tbe teas, lie aaya moat rreeia 
eootaln amall unantitiei of nlicatoof poiaabi and when tbia la carried into the aea,aome 
of the carbopic acid coolained tbeCein may nnlie wUb the potash, thus lyndcri^ pot* 
aible a prtcipitmkni of carbonate of Ihne in a solid form, aad also of wiicm Marino 
yeaeiablea aW like tertaatnal trgetaliao, require carbonic acid, and, by eatnetrog 
it from sc* eatar, may reduce tbe amount In parueolar toosiilMa bcbiw that whKn 
neersaary In keen aU the carbonate of Ibne ia a fluid atmu, and thus render n aolid 
orecipitatum of that anbmaoce poaaibb!. —/ft h 

“ IducMoQta,' met Mr. Jokes. “ may he bard or aoft, eewpo*^- concretionary, or 
cryatalline, oomiating of pure carbonate of lime or containing silica, aiamini^i mn , 
Ite either m mochanieni admiatuiea or aa ebemiaal drpoaita abieg with it. Diffc^t 
eannici of Umeatnne oeewr ia diSeient loealiiiae. both mwgrsphicsl aad geologic^ 
pecoiiar forma <* it belag oAan eoofloed to partieular geuloaieal fomutiuna oecr wida 
arrat, so that U ui mneh uiort fteqnanUy poHible to my what geological formation a 
tpreimen was drrhrtd from, by tbo aaaminatioo of its lUhoIngical chnrmlcra, in the 
tarn of limratooe than in ikst of noy oibrr rock. Opaqiert/iaarsame ia n hard smooth 
gur.gTaised mek, gaorrally binlah-gray. but somatiaHs yrliow, black, red, white <» 
monied. It hai einirr a dull earthy fmenne or a sharp tpUolcry and ctmc^dal one. 
It will ftmiaently tabs a polish, sod when Iha coluar m a plaaaing eme ia used aa an 
omamratM aurbU. Crytmftm InuaSna may ha cither coeric or fine-grainrd. caryi 
lag from a imiilb grasuisr rock of rarimu culours to a pure whila toa-«Bine<i ooe, 
learmbliug Irmf-angar in tralara. Tbit latler Tarirty is •nmctlmes called ausekunsa, 
tofmiimm afu/eory aaardfc." 

OnliHe UmaUrnt incioilrs Rath irooc. Porllsod altioe, and Caen atooc- 

Pim/itt if a ynriety of oolim. ta which the cooeictiana beoniae aa large at pc«m 

JVummuhlir limasiane, Oyamm. Cnamdal Ihacatooci art so called foim ibe foaalbl 
which the rock eootaiiia. 

Sift f - ttr— or miatMkM has ila same in the aarao way from lu compoaiUon. 


cipotim it a graaalar limrstone cooiainiag mica, 
a whila and compart liiaetiana. 

Jiruofoi. a rad limrclooe in the Alps. For the three last toe Msani.a. 

LnaarwiiK. Msoenaiau, tee Douoimt {IMamtt, Fr. i /fiWerW*. TMipolK 
Orrm.). ia a mineral which cryataUiirs ia tbe rbombobedtal tyatiiii. !j|iec- gray. J Ml 
arnlchra calc-spar | dors not fall apoolaneonaly into powder whm cakined. aa cool- 
moo timealoM does It eooaiatt af I prme aqniTaleot of carboaau of lime^SO, 
ataorialed with I of carboaota of magneaua - 41. 

ifumice aiiyarm'aa fiamUbar, ia yeUowiili-brown, eryam-yellow. and jellowaib-grey( 
hrtttle. It diomlrea tlosriy and with feehl* tfiencsemee ia dilute manatic acid t 
wbaore it it called oJtairt Ini lii lia n r, by the French miaeTaiogieta. Sprcific grariry 


* Vear Mnderlaad. it it foond la flartiUe alaha. The principal range of biOa com* 
poabig this geological formatian in England, eatenda from SuadcrlaDd^ tha n*^' 
Mut cnaai to Momneham, and ita beds are dcncribod m being about *00 fret ihiv M 
IlMfttataf tbocoal &kl io Derbyshire, which ia near Ha aonthrrn eatrvmitye^ll.W.U. 

IJME TIlEE(7yM£anipaaV Tha weil-koown Unden tree. cummnaloa M Europ e. 
The wood ia scry Ught-roloared. flat v»i «!«■» iw tka grain. sihJ when propr^ 
kmaoaed. not tiabUijo warp. It it aiucb oacd in the manofoclnre of piano (brtes and 
harps. It la madaWr enlting boardi for corrieri, aboemakeri, fofc, at it doea not 

' tarn tha hnifo fal any difcrtioo of tha gnain. aor iajiu* the edge. _^ 

tree wood it especially aaefjl for earring, from ita aren tentiira and»fre«a<'m 
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from knoU. Tlw ^eontifol work* of Glblmai ■» Hunplcm Court, at Wmcta-r, and at 
fhatAri>ftb, aro eaoented to lima Ira* wood. • f 

Tht no Wm teanttfol worka of oor ctle^raw# lirtog wood eamr, Itoger*. ar^ 

(arcnti!d to ikii wood. 

M.MOUe WARE. 8*« roTTiaT. i. ... 

UJIONITE. A name for aeretal earletkaof iron ore, anrh aa kro^ •”!!! 
the and Ii»g iron ore. Ttoftw ia inueh difficoUj m i^^hton the ranoM 
kinda of i!& ore, they akade ao praduaUy one into the oaheri hot h Uclearly a 
nuckntiBe mod* of pneeeding to groop ihins* onliko eneb other under a cwnmon 

^LINSEYS. aometimt* called Imaey-woolaey i h*ing a rombinmion of flax and wool, 
which are worm into eonrm cloth, nanally employed to cloUm thoae who are nmrriy 
dependent on pnMie charity. 

LINEN ^ Fux. and TcxTtlJt Fanatra. .... e c. 

Linn <fwtu)«BMW/ra*i roMm. Cotton may be diatingnialmd frmnli^ or flax by 

Imroermta* well waahed and dried, tor ahoot a minute a *•’^^'5 

acid. U*i* then to b. whhdrawn and wadmd with ”7 

The cotton wlU diaaolre a* a fommy maaa, while the linen will retain il» thready 

*”T^^m»nnf«enre of linena ki carried on axtentirely in the aorth of TreUnd, and on 
therootinantirBohemia. MoraTia. Sileaia, and Ualieia. ftf the entire n^uciiom 
iriilr ii rndnil of the IrUh Uoan, ahonl flT*.|welfthi are hrooghni^ the mat^ket. and of 
thi^SSrtre the bolk mnat he of dmneatic manatoetnre. amc* 

«na< 4 r«rW ia Aostrwa Wltliitt ib^ Attrtn*n 4omia«mi. Mwiag the Hum norici* 
JS^^halnd rTrembeiea. dimitlc tnUla. mtd dr^an important 

In re. mh arTtnoat place the manntoetare of thread, rapeoally in 
^ L^rir The tape manulhetare ia of lem cooaroeenc. , 

**"'Xa ihc loaa rcankin* frnmlheproccaaeaof wearing, blenching, lie. la emima^ at abort 
10 tier cent the net aggregala ofiheae inannfiictiirea of linen, ihrend,&«-,niay he y 
it T^T^HW^^rtT^hich quantity abont 450.000 eel. come ^ t^ 

l»48 to 1847,there appeu toS;re vetoed 
j«^eofe.por» ^tb^p^.^'^4^JWc»^^ ^ 8 «. 000.000 of 

SSr^^Ji^n we conaider that U- 

more than donhto the qaantiiy ^ bye altow^ fa. In flart ^ 

m««l to be 10 pre uin.^T. 

“TS r?.‘^uii!^of the mannto^^ li^^ 

SS” SJUSST n. fcKl'i 

of ifala toiporunt manntoclOT . .v. hi lue article Ftax, what 

Aflrr the i«/orm»lion »lre«dy aiulih# iiiifiti TT m^ n»*Uf ta tk* 

ha. bren mid wiUi regard to H th. 

articW Tkxtiix Fatiaica, it doca not appear ncenaary to my anyioioc 

inhieet of linen nuuinibctnre. 
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4341.444 


4345 
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14* 

450 
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4375 
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4.408 
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135 * 

1*5351 
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1355 
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4.444 

• * 34 * 
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LINSEED OIL. 


€ 

• 361 

• 663 

• »»9 


The Mn! of ibc lUx, L!*<tm 


UncsnaMritcd 1 — , 

A *1^ 6 T» 

ntuio Town* - - ' IBritich Eut tnJiex 

^ Ffiuic* . - . 160 Brittth Wow Imiiei 

N«* GnaaiU • - 460 Otlur coaatiici • 

Kraxil ... 1^14 

Gibroltar ... no 

LINSEED. ^Grahuit tin, Fr. i Ltuuame. Oena.) loe wm of ibc Itax, Litnm 
Uutatitumnm, which ii lodltnioof to oar ithuulx. tatd b calticwnl rttciuifrl}- hi Iha 
wid ofhor eotmtrwx kn iti tMtl, xud fhtjfnr. LijiAccfi contaiia in ttxdrir ttxir,) I 363 
of on s 0 146 of wu t a-4(K)« of ■ Hft n»ia | O-3J0 of a eolAorinir rwiaooi maftcr, 
0-636 ofa y«aiwi»h lahatBBCcxaalopnfuto unoiai 0 I34iif|fnmi IS'I3of mctibic 
miiciU*oj l-46nr<urrh; «S1 of glufcn t 3 763 of xlbamio* | 10 684 of ueclliiriiw 
*xt^T» I 44-383 of eoTeiopM, IneladinK inmc rcgrtablc muriUfir. h ctmtoitu alio 
acrtk acid i aotn* acetate. anljibBtc, and muriate of poCaab. phmphai* ami aolphala 
of lime I phnaphatr of magacfia; and ailif*. 

LINKED OIL if obtained iVrmi linteed by «rat bmiainglh* aevda. grindiiut them, 
and cnbjeetiiiftbetB torioleBt pnaanre, either by meani of wedsea, orof llir htdrunJie 
or acrew prvaa Cold drawn linated oil ia obtained cold, and ia paler oolofiml, Iraa 
odon^ and baa Icaa tacte than that whieb ia olrtained when bant iTapplied. 

It b naual to emplo^a itenn beat of aboot fOU' Fahr. By cold eapmaioa the acedi 
y/t” •'1^*1* P”’ •’7 ^ heat nearly ST per cent, of oil eann* 

obtained. The nltlmate compoaition of llnaecd oil b carbon 76-014. hydrojcn 11-341. 
^raigeo 13-634 j iu proximate conatiiuenta beiaf oleic and tnnrgaric acida, and 
j^ycf^ Lmaoed oU la Boch nMd na a vebida for celoum by the painter. If 
lii^ oU bcapoaad in a thin coat to the air it abtorba oxygen aad bceomee tenacbma, 
w la many mpeeta like oaoulchone: upon tbb property mainly drpeada ha ate in 
•'*“** iWa jnnre rembly a drying prnotaa b adopted, which mojit be 

^ i^ftiUy axilnled w%aOi>lnte of lead(trihaeie acetate of U-adX 
u ^ oopioo* white rhmdy precipitate forma, 

mtat^ wxi^ of lead, whilw the raw nU b oaoTcrte-l into a diwioa ml of a pale 

’""iah. which, when appihd in thin Uyera, driiw 
fcor to per cent, rtf oxide of 
tep^^JukT pt'oportiun, appem- to be the mow adTimtageoaa for 

pio'o of rain water, U onooea of neatral mwime of lead are 
******il.?'* Nation M nimplele. IS onneta of litharee ia a eery fine oowder 

are aiUad i the whole U then allowrd to atxnd in a moderately warm pU?*, foe^lentlr 
n^ngmoarnwt the aolution of the litharge. Tbbarttttiooiiaybec.Jnridii51!^ 
^ *mrvuL The dfpo.it of a ohinhiir white cotmu- 
^xh^ acetate »< iMy be aeparated by filtration. Thb conemioa of the 
ncni^ acetate of 1^ iato rinrgar of lead, by meaiu of Utharwe aad water, b effi-ctid 

*“ to obSlitioii. When lical b 
B« applied, the peoeeea will u^ly take three ur foordaya The aolutinn of eiaewar of 

*• tor the pn-paratioa of 33 IU. 

w^m'^ u L** ‘’IT *■“*• •» rolnnir of nun 

'>»•'»« ««itatiod. 13 Iba. of oa with which 

rtilntioo and thc oil lufc hem fre- 
^“n-o* or ftwr timri a day. and the mixture 
the limpid itrawHiatmircd od ritee to the MTbce. 

Tk P/ **'"y renderetl dear by fillraliini. 

coBiaina inM aU (U acMte of lead lint employed, and may be lucd ii the next 
operation, nfirr the addition to it aa before of Is onneea of Ihharce. 

By filtraiMW thnn^h paper or eotloa tbs oU mat^U obtained aa Unpid la water, 
aad by eipouie to the light of the au it may alao oc bleach«a _ 

.k «»«l'>toiy free foam lead, it may be obtained by 

**'*' ^ .*^ O'"! to the aboee.'wbea. on being rtlowed to aSitiX 

a*po« of taiphaie of lead wJl take place, and the clear oU m» be oCaiaed free 
emm an trace of lead. '' 

liaoeH ^ ^ at OM time nracb iii«Hn the preFaratioo of a rmimcol, whkh. aa 
poaaibb appUcatioa. to a barnl aartace, eaanol he too 
geociT^y “owfc //^itml forin ^ bmrmttr cad linttd oil aiw agitated tagrther. 
^y form a thiclt banamt. whir|^ may be applied to the bom with a bniah or 
J* pttbi, and furmioir * B«Uicle, nnittcts the ahradrd 

parti fnm the air. Tho ImiawNfMi ciiihLa U ihc <*haniiacQfmu U e< 2 ul p*rta «f 



limeir*trr ud oUva oU; 

Stt 


LIQUATION. ' 7ID 

Utk b > non clrgml bat • bn cffcrtiTC prrpsntuia. 

I.St /or SMrftTf, WM fnmcri/ pnpnrf by icrm (liojt ap Qnra b^^ hmdi the 
prrparailaa of it, binrmT, bn been mio* ih^ wb^ of b p*lrnt by Mr. Tbninu 
whirb oombt* in the employnwiii of pnuliiriy eoi»»lnKM«l tenm for BbnJiBg 
(urftoa of thr lliwn elotli. Bad prod^g b pib or nap npon h. Tbe icnpcn Brv 
weirkrd to B rotary mocioo. ' 

ln>tca<ra lotury Bcnpcn. B miprocmthig pcoduloa»n>oTrm«nt ta aomruiiici BpplM 
to B fiagbVraper. Cl^l-6ina»d bbdrt bio clBimed by the pBtiinlM af fcrBarni for 
iBbinx the pib, by noriung with tba IwnI edgn forwBfdi. »o n to »erB^ b^ nn to 
cat tb« He r%» In the loUry form a ledge or b«l cootentno with tbr bbib i>f 

the Mraper, which be bIbo cUinu t both of which Been to be Bemceabb. Seicnl 
kiadi of tinl-niablng machine* an now cmpbyei^ hot m they all p art B br mort or baa 
the abon pdncipb* they do not nfijoir* deieriptiao. 

MtiUATION (Eng-and Fr.t 5o^*ap. Oentc) b the ptoce** of iwcBting ^ 
by a rrgnlaled brat, (rnm an alloy, a norr ea*lly fombb metal, ftoen th» inieiatlec* of a 
mrtal, whbb b more diflU-uU of fntian. Lead and antimony an tb* metab moat rmn- 
numly aubjected Uibaaatlooi bad tor the purpoar of nnnonag by ita aoper^ atoitr 
the inirer pnaent in any eompbi alloy | anumony u an caay mrana of ae^iating it 

from ita combroatloM ia the ore*. ’ _ . » _ , 

rifi. 1138, 1139, I 140, rspfKCvnt fli« ccWbr&tcd ftniuDaniAi lujOBlioo furaaort of 
Malbuacg in the department of Anbehc, in 
Kannr*. Tip. 11.18, M a genond plan taken at 
the btrlaftbe draagbth^ajt./p. 1139, and 

of tb* dotted Una a r t 1139, b a aettbal 
acetion throogb the dutii.'d lint a a, of Jf/. 

11.18 I and Af. U4U, b a vcrtioal aecdon through 
the dotted Un* c oat/fy. 1138. In the ihn* 
figure*, the aamc bltera denote like ohjecta. j 
a. A, r are three grate* upon tb* aam* brrl aboe* 
tbr floor of lb* work*, feat long, by tu| 
iiu'lir* broad I between whbb are tkb rec¬ 
tangular galbriea, d *, arhbU paa* tranaTe^Iy 
tbniufh lb* whole fomace, and lb at a uiel 
of 19 inehraabora th* groand. Thay ar* la- 

iwBled by two waUa from the three fire placet. The waUa hart ^rea 
wg* /, y. *. altemalely plaeiid for the flamca to pby thwogh. The enda of tbrae 


1138 




dMet ara ihnt in with iron doow i, i, containiag peep holt*. In each 
ro eonbabcmt-toni emcihlc A A, into which ^ wlpharrt 

wpa. Their height b from 13 to 14 inchtaj the width of the nioti^ I* 

latrf the bottum b 8. and theWUichnem fowr-tmth* of an laeh. They 
irr with 4i*-cUy. to ptwrirnl the aalplmret from ^mg^tf ibrjp , 

[BIO caat-iron pfde»tab with ptoiectiiigeara. to th^ twmorid frOTihegaU^ ^ 

r platform. B^of the** gMIcrw* are lined iTith tile* of flra^by 
1 aappo^u to ih* rerltcnl b>]o*liua tube* ai at. mJle of th* tamo cby. The Mb* are 
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720 LIQUECnS. 

■omcwtut oorred towards tbe middle, for the pnrpoae of reeeiTuio the lower (odt of 
theM tabes, hare a aiaaU hair at a, through which the U<]aU s^pbarct flawfilowa 
into the crnemA. 

The liquatMiu lab« ore ennicol, tae internal diameter at top beiog 10 inohra, at bot* 
tom S ( the length (hlljr 40 Inehea, and the thlckneai six-tenths of an inch. Tbrj bare 
at their lower cndi notches nr elita, o,/ig 1140^ fromS toS inches long, which Ium oul- 
warils, to mahe them aceeaaible from t^ foimt aitd bock part of the furnam Ihrongh 
small conical openings p p, in the walla These are eloe^ ilurir^ the np^^uion onh 
ctajr stoppera and are opeaol ooljr when the gangue, rabbisb. and clndera are to be raked 
ooL Tlw liqaation tubes pass amsa the arch of the fornoeo g m the space of lbs arch 
being wider than the tabes t thej are shut in at top with firC-carers r r. e a the 
midale part of the anh, imm^utelr under the middle grate, is barrel-shaped, so that 
both arches are abutted together. iHse flames, after pJering round abont the sidei^of 
the liqnatioo inhea. pau off through three opriitugs a^ Baes into the chimney (, abont 
IS fret high 1 a, being the one opening, nnd a, the two othere, which nre prosided 
with rrgiitrr plates. In front of tlur Asrtinre it n smoke flue or, to eamr off the solphn- 
reoiu rtqmnta exhaled during the clearing onl of the rnbbiih nnd slig s nnotber, r, 
hegine ogcr g », nt the top of the tubn t a wall a, separates the am^e flue into 
halves, so that the workmen npon the one iMe may not be incommoded by the fumsc 
of the othee. Thii wall eoanerta lU the ante lime the float floe • with the rhimaey 
a a* o' and V h* are inw ai>d wooden beater bearat and rode for itnngtbcniog tlw 
■mohe-finr. e' e* are inches npon both sides of the Ainiac*, which beeonM ntummtt 
from withoal hrsranls. and are closed with well fitted ptalei sf Jf. They eerrerin 
portimiar cirenmatanees to allow the iaterior to k Inapoctcd. and to tee if rithrr of 
the liimetion furnaces be out of order. Eoeh lobe it char^ with SOOlhc of anti- 
monial orr.p^iimsly wanned | ia a ahort time the talpbatirt of antimony begins to 
flow ofi^ WlicD the iMiaation eaeses, the einden are raked oat by the side openings, 
and the lobes sre charged sfreth. The Inted iron erociblee are allowed lo become 
tliree-foarths fliil, are then drawn oot ftom the galleries, left to oool sisd emplied, 
Tbe ingot wstght nfaaal S5 ponnrl s The nTernee dnration of tbs tubes is 3 weeks, 
Toii plan la prowd to be as exceedingly ccanoauenl one. 

t-IQUEUKS, LltdUltRISTE. Names gletu by ths French, and adopted Into oar 
wf^aage, lo osrtnin nrennstic alcoholic cordinls, n^ U> ilie manufisetnrer of them, 

fimriiqaevrsare prepand by influing the woude. hiiili,ar floeers, in either water 
wikohel, and adding thereto ssqpir and eolooring matter. Uthen are diititied from 

the fiavoaring agenta. 

^^any of the bqiseon art of nry eompoaad character, aa the foUowiog recipes wiU 


Marliaijiu A 'lytos :— Pnt ItUo a stone Jar, 

rrestrvrd goBTai and their synip, or the jelly of ibuf fmit • 
Oil of sweet slmoadx ^ . 

Nwert almonds, beaten fine ...... 

niM«r H e . 

IVrsrreed ginger nd its s^p ..... 
Cionamon and closes (braised) of roeb . . . . 

Nutmeg and PioMnlo „ „ . . . . 

Jamaica ginger „. 

Candied lemon sod ehron, of rach . . • . . 

While sugar candy (powdered) ..... 
Proof spirit of'xiM ....... 



th. 

oa. 


14 

i qusrts. 


Heal ihe oil with a little heandy, and mla U with the alroands, when beaten to n 
poetc with netttgw flnwer water. »np ap the Jar seenrHy, and let it remain in awnrm 
room, or in the snn, shaking it often, (br a foitaight Keep it in the Jar for twelve or 
ftfteen months | Iken strain K, nnd filler repeatedly ontil it in as clear as spring wstrr. 
Uiaaa phials or half pint hlIttle^ with nay white jrine. drain them nnd filL Cork 
nail seal well In six months h will be fit for use, if rmoired. but will imnrore 
grrslly by sge. —JWtiMoa. i m 

TrorsV it tVUtm tf Afedilor.—To ten poiAds of spirit (pate brandy), 'idJ 4 
®f white sngnr, and 4 pints of water, sdaiag 4 draehimi of powdenA cinnamon, 
-id closes, and the mme quantity of mace i enloor with einuncL 

7m Sipdr <jf ^ofw.—ffpirii. wnlcr, UMTengar as nCose. Perflnns wHhmto of roses, 
snd slighily rolonCwtlbvcachinesi. 

. AUimikt. — Take of the lope of wonnsmod. 4 pmmds, rnot of ingelka, enlnmns 
ariHaatirns. aniseed, leases of dittany, of each. I no. | alcobol. ftmr gallons^ 

hlaeerale these eobslaiires duriag eight days, add a little water. «««> outill by a 










LlTHOGUAPniC PBESS. 


'21 




aail • 


RcniMF ftr* mmU ttfo galloiM ur otuined. Tbi* U rtilnoJ to t pt; 
frw drop* of tbe oil of taUeed addrd. « 

TVw fnrmi eiompli^ tlw cluinMslcrofMl kind* of liijooOT They nrr colininj^ 
ftOMC by iJm cdonring luatler of eardumu. F»mm is pi^uc^ by enmnirl i iW, by 
coohinnii rwicf. by liuuiu, or srcbil i tlmt by the inlpiuitr of indigo) prnm, by min¬ 
ing the l^r nod thi! yellow together. 

KtilaJU^ is tbo griwri* imme, in Fmaee. of fupmn compcmadHl with aloobol, 
■ugnr, snd tbo odortfcroos or flaeuaring principles of eegrtnhle*. Bruised cberric* 
with their uooes la lofWd in spirit of win# to make tbs ratafia of Grcnobt# * 
Ttfuin. The li-jmir being boded and fillorsi!, in flsTourtd. when cold, with spirit 
of Wiysin, made by diatilliog waur off the bntisrd bitter kemrla of spritots, and 
m>aing it with alroiKd. Syrup of bay laurel and gnJango nre also added. 

LIQUID AMB.VR. 8« Awnau. Lutom 

LIQITOKICE OficimaHti from slfh*- »»**!• »"« r*i«u,aro«> Tha 

root only b umpired i then# ruoU alu ihidt, long, and running deep in tW pound. 

Betide* the Me of Ihinoric roou in medicine, ihey art also employed in brewinm 
and are pretty •atentirely grown for thet# porpMs* in some pain otKagIsiid. 
Liquorire require* a rich diwp dry sandy soli, whi^. piveioni to fonnit^ a nmr plan- 
uiinu. should bo treacbed to the depth of sbeot throe fWt, and a Ubml tUo wsoc e of 
nuuiure regularly miied with th# earth ia trenchiag. The planta which ate prmred 
hr slippte them from ihooe in old plaolntiuns nre, eilherain Febmary or March, 
d^blediii row* thres fleet apart, and ftnai eighteen Inchea to two fleet hi tha row. 
They reqaire three summera’ growth belbre being fit for use, when the toots ara 
obtained by retimehlng the whole, nad Ihey nre then sloied ia and Cw their preser- 
endon until reqnired. — /VIrr Xosiaan. . . „ ,, , , . 

LITHARGE (Eng. and Fr.) CtfMc. Gena.) ia the fused ytllow prnloaUc of le^ 
which <m tooling pusses into s mam oaosislisg of small sU-uided plalea, of a rrdditb 
yellow colour and semitransparent- It groeruHy eantuina mors or Ism red laud, 
whence lb* rarlatloM of hs colour, and carboaic acid, rtpeeWly when It ha* been 
eiposed to tbs sir for some timo Be* LnkP sod Sii.m, fee its mods of invparution. 

I^HIA I* s dmpic CBitby or alkaliac sahstance, dUcorersd to th* mtoerals 
railed p^ilc and iriphuae. It it whit*, eery caosik. reddens litmus sad red 
cabbage, and tatumle* aclda with great fimUUy. Whra eapoaed to th# sir it sttraeM 
buinWiy and tarhonic add. It is more aolable to water dun baryta) and baa such 
a almug aflaity for it aa to ba obtained only to the sUlc of a hydntr. It fom 
neutral salu with all the adds, b ia moM remarkable for iu power of acting upoo 
or corroding iilatinum. _ 

LITUIllM ia the metaUto bati* of lithto t th# Ult»r mkatance eimaima of 100 of 
mrtal. and IJ3 of oargen. Neither lithium nor ila oxide # 1 # of »ny n## to th# arta. 

LITIHKlKAPHli; PBES& Ihhogniphie pee* to common nm ta^ghem 

ri m trrj innin"**" -“"**'*^ Tbciawwiiof m»iMBUppw»frrijtiirpawwofk 

it. sod lb# slow speed St which, under the most foToumble eimmmances, enpi#* can 
h* prndoced, disables Dthognphr to its cooipetkiao with kKUT-prrm Aeatuarofhhl- 
Ham laccem baa mttndsd ib# effbsta of sdainific m«a towa^ speed and perflretian to 
thia latter branch of the art t and the prraent printing mirhiiwa anrpnm th* hand-nwm 
tommtet ill the mm# mlio m docs our ctpram spied th# }iqHrot of onr flurrfiitWTs, 
Th# engcBTiags ann«i#d,/» IHl. lit*. wUl aarre In iBuBiml# Messr*. Ntpwr A 

Boos* impror#mcnli upon the li- _ e lUI 

thdgmphic press. The m n rhin# 
ia srrsttged to be driren by mania 
power) ha* belit, “ croamd" and 
“open,'* soppoted to be to eon- 
nretioQ with th* cogine, and to 
run upon tha puUsyt a, a, c. Tha 
crank paltry, n, to fixed on the 
screw-spiodle is and th# Mbyg 
two work l>war. or," dead." on 
th# mm# spindl#) ibrae hand^ 
witH their sinking forks, a, are 
arruB|:ed‘2o M to b* hronghl al- 
Irniaicly npon the fixed pulley 
and thus a rercratog motkm tt 
grrsn to the screw. The ant to 

which the screw work* ia fined - - 

to a rtBrnpiece «. whiefc hraesa the aUe fratne* r r. togrtker to bottons wkUc 
the barX^Mrionna the sain# o«o« to lop) tbc scraper-lmx, n. to samatond bttwscn 

Voi. IL , 3 A 
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LITUOGRAPHY. 


UuM (huae* tl brarinef l. and ii lo niied u to work ftfrlr. To lof^on 
iJm (nniMi IWI Mrs])er-t)ox bdqpradrai of ihi acntw ind nuunuia ibcia in 



pwiti y, alhwi aK of iht roUm t, i, an proridi'd. vUrb nia io ih* 

pU^ rrarttea, E. alon^b* top of ibr auia Mandardi u 

** *'“”1“ "***y «»nl«|r; tUi b et^cfrd by 

^ «nd art apoa the eonncr^Hu with 

1 ^ *^ *-”** ** th^odi upoa tba fiui pallay, a, and mmka 

IMmpcratbiii franunmaTalbrranL The rrtorn la caaMd by the fhMtr. r. rtau- 

tLa^LTITl^k 7““^ •«« «poo tbe itrik^ Ibrbt by In bar 

- - ^ Bwy ^ adjoatad to wire tbe Irarcl reqairvd. On tbe rrtan beina 

fl*' prwnt the <^gbt dmceoding to ita foU tbmw, and tbu rrtainina the 

ia “* ‘ “ •»•»“<>< io that It. frodeoey 

b miidrio nwreweet, and at the point d«irrd. it 

againu nnmg atwtnwnia prtjroti^from the framee, ri M tbe retBra 
rji^^tion and p^Wb -W.-k., intpedtaST’ W 

gin tbajweuer* dm^ or the tabb on whlcb the Mane b placed nvnlatad by lerewa 
tr mn.l machine wiU be at otu»1^.^-d byYhw fo. 

kmud. The p«lim| down of the cernper, and the labour and meoarcnieace attro* 

It ^tJ^emoWnatlon. althaoeh 

iM^b.iML^ »P1*‘y P«« work by hand, and b the mom Mnbing noeelty l^e 


df^n •"«?« Jxloog* rather to the arta of mate and 

m-athrturca. It. ehemkal prlmUple. thU wiUun Urn pn- 

from o ea*,. mrf ind d«g- 

fiU.hieTlJJlXTSI.VtS^’' -mo-hlypolbhed Umartooe, of an enoan.de’ 

to ‘T"** fV^ pmirtrated by thi. eneanule, rf .ttmrting 

j»»^l»e., Mid bcoomtng eoreied wwh. a printer', ink. haring lume«l oil for im 

i-it^rna™ w'"* Parent, tte «n.rt*hn of the lak 

4 LeL^\To^[ ?“ 'mpntmtrd with the eneaiutie. , 

«rit.TJIiJ XL u'TT't **“ «“«» •• «« ‘rwwfrr lo jwper the 

^ hJhl^l.^ ^ or drawing, of theV«Mlc. 

Sn^nAn ”» "«« proonred tbe qaarry of 

"P«* jrUnwbb-whJm Ua. of Uath. blit tb^ 

P'” ‘‘. NtW that the-W AhoadaatqnarrKeoftlHnefliie-gniiiird 
j I?. !*!!. ftv^lieim. ahmg the hanha of tbe DaneSeT|*»- 

•oimf •UbaofcTvr; f»^rwl4*fr»eoflkickM«pp«t«l b/r«piUrie«D«,Mid rrady 
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fur r#niml vitli rlrr little rioleDoe. The ^^ond i|ititli(r of ■ liil> 0 |;T«(ij^ itnoe I* gt- 
arrsUy drooCrd fay the folloiriog cfaxnetcn ^lu hiA b or ■ yriloo ieh grry, end anirw^^ 
Uuoug^Bl t it if free fToin veiiM, flfarM, MM ipoU) ■ itetl pout nuica »a ini|imilln^ 
00 il witli difieultyi and tlie iplliilen farafceo off froin il 1 ^ tkr henimer duplajr a 
eooehiiiiUl ftaclorc. 

The M>aii.-h iloiuo are retailed os Uw tfM la alabe or lajrere od <«|aal ihieVoret t 
tbrf are qjhrricd vrtli tbr aid afa law. eo aa to nenSeo ae lUila la poanble of the lr> 
regnlar edgca of the rrctangular laMre or plataa. Oae of the broad (acta la thea 
dnaaed, aod eoaruly^moofbed. The thickana od thcac atooaa la ararly pmportioaal 
to their other diaieoeiiioai and vanea fran If inebca to B iachea. 

In each Uthoayapble eataMiahraent, the atooea nMcire their ftaiahiag, dnaaiag, and 
pollabiof t vhieh art performed like the grindiag and paluhiBr of mirror plate. The 
work la done fay hand, fay ntbhiag cireolarly a amrabla tbib oeer another bi a 
burianatal pcaitma, with floe nfled aand and water iaterpoacd beTween tbr lw& The 
ityle of awd that the atone ii intended to (wodurr detrminta the kind of puUab that 
it ihoald avL For crayon dtawiag the alone ahould be tacrrlr giaiaed more or liqa 
yfaae aeeordiag to tbe fancy od tbr drangbtaiiiaii. Tbe biglier the flniib of iSe aarlbca 
tbr aottrr are the drawingit bat the priaiing proccRi brconea Moner fifty, and a 
amaller number of imprraaioiia can be taken. IFcrda ta iai retjaire tbe alone to bo 
mote aufleacd down, and flaatly poliafaed ifitb pnmlec and a liule watrr. Tbr atonre 
tbi» prepared are packed for Bar with white paper inlerpaaed Mwrcn their taera 

2 ioc ^alea are aomettmea naed ia Ilea at atoora | they art prepared by graining the 
aorfbce with fine land, mbbed oecr by amae od a email piece of the nirtaJ. Zinc 
takea a finer aurikee ihaa atoon, and y Mda aaora dcOcate impraaeinaa i bat gnat can 
ia ncceomry in keeping it dry, ao thM it doea aol corrode i tkia ia alinoat the only 
obleetitM to ita more general uae, Itar it ia far mon ooneenient to handle and move 
alMBit than heavy atooea. 

LtUtngntftlt'K cri i jwai. — Fine lithognpbie printa eauanot be obtained aalna tbe 
ernyona pneaeaa every reqaiaite qaatby. Tbe ingndirati compoaing them ooghl to 
be of lueb a natnn aa to odhen atnaigly tn the atoae, both ii^rr the drawing baa 
undergoM the prcparatioa of the acid, and daring tbe nr aa i work. They ahmtd ba 
hard rnooi^ to admit of a fine point, and trace delicate tinea witlioat riak of breaking. 

The fttUowing ooinpoaitioo boa beca aoeocadblly eaiployed ftir enyooa by MM. Utr- 
nard and Odane. at rarlat — 

Pare wu (fint quality) ..... 4 pinta 

Dry white tallow aoap • . • • -Ba 

While tallow ....... i_ 

flam loo* . . . - - -. •*» 

l.amp block, eaoogb U give a dark tint • • ■ « 

Oocaaiooaliy copal vaniab * • * • •Ik 

Tbe waa abonld be malt^ ortr a goalie fire, and the lae, fankaa la bita, ia tbea 
added by degrvea. atiiriag all tbe while with a apolala t the aoap ia neat iairodand ia 
Ane ahaviaga i uad qrbee the miatnn of thcoe lahataooca la very iaiimalely aectaa* 
pDahed, tbe copal-Tarniab, incorporated with the la^ bhek, ia poomi io. Tbe beat 
and ogtiaaiua nr* cootinaed till the noata baa acqoirH a nartable aoaiia t r a n 1 whieh 
may be rvcogniied by takiu oat a little of it, Irtting it cool oo a plale. and trying ita 
q^ity with a prakaifa. Iliia eoaqtoMtkm. oa bciog cat, aboold aAtrd hebti* aliara 
The botbng may be qnickeaed by ivtiing tbe riaiag vapoora aa fire, which iacreoan 
Ike lemperanue. and renden the cxfaalaiioaa Im tmaaiva. Wfaca ready, it la to be 
poond mto a bnua moald, made of two atd-cyrtadm joined lagelbrr by ciaapa or 
riaga, forming between tbcm a cylladric tab* of the enyoo ain. The awnhl iboald be 
prtrriooaly rubbed with a grraay cloth. 

The aoap oad tallow an to be pul into a 0011 goblet and covered np. When the 
wbide ia iboroogbly fiaaed by beat, and ao dot* riinaia. the black ia gradually aprahlrd 
la witir carefol nirruig. 

Litbognpic i^k ia prepamd aeony oo the maw priaciplei — 

Wax .l« pacta- 

- Talloar ...” . a, a 

Pbrd tallow aoap » 

fthrn-lao . . .^ .I* - 

Maetic ia lean - >*. . *■, 

Vvalcv larpcaliaa ...-••to, ^ 

LampbUek .-..,---4„ . 

The nuiMic mid lae. pewinoiiy groond logrtbcr, ptv ta be carrfkdiy banted ia tba 
tarpeatiaet tit* wax and tallow moat be added affaer they an takea off tke fin and 
when their aolatioaia affected, the aoap ahaviagt an to be tkrowaia. Lailly, the lamp 

* a a f 
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black b m bd»ir.n JntermiawL Whcnerrr «be oaion k aecompiShcd by hcaKstl* 
<i«a^tinnk fl«i»h*d| the Bqimr ii IC» to c*ol a UtU*. UtoO pooml ooi «* uhka, tad, 
*uca enid, cot into nnan Todi. ..... _ 

Uibocnpbtc ink at good qualify ought to be auaccptibk of fonmng u to 

attenuated that it utay aptwar to bo dimdeed when rubbed upon a hard body in oa- 
lllled or rirer water. It ahmild flow ia the pen. but not tpread oo the otojt I “I** 
ble of fonning delicate tracca, and eery black, to ahow ita dcUaeaUooa tThe miiit 
ctocniial qnaMty of the iak k to lijtk well into the atnoo, eo ae to reprodace the moat 
deUcate ontlioca of the drawing, aod to Bft>rd numerooa itoyreta^ It umit 
thenflOT be able to iwiial the acid with which the atoue k motaiened m the perpera- 

tioo. without lotting any of ita gieaay matter eacape. _ . 

H. de laateyrk ataiea that after haring tried a great maay eombaiauana, he girra 
the preference to tk Wlowing: — 

Tallow anap dried . • - 3M) parta. 

Maidlo to team ... - SO , 

_ While aoda of commerec • • SO ^ 

SbeU-lae - - -130« 

. Lamp-Uack . • - • If « 

The aoap k lint put into the gobirt and melted orer the flra t the lac being addad 
h haea btuMdiaitlrt th: aoda ia then ratiwdneed, and next the maiilc. atimng ^ 
the while with a apaula. A briah fire k applied till aD theto matoriala are melted 
completely, when the whole k poured out into the mould. . , , -i 

The iaka aow prtacribrd may ba cmploj ed either with the pen and the hai r pen cil, 
firwriilagi, black-lead drawiaga, oqea finto, mined drawinga, Ihoac which ccpcc*^ 
engraringt no wood (woodcuu), Ac. When the ink k to henaed it k to be tubbed 
down with water, in the manner at China ink, till the ahadr be of the reqmaite depth. 
The icmpmtnra of the place ought to bo from M® to fO® Fahr., or the_ "“cec Jo 
vUoli iUfl> Iftk nick U nibbed ibooU be tet in ■ bented plate. No noiT ink •booNi 
be dlaaolred than k to he uaed at the time, for it rarely keep! in the liquid male for 
ft himra s aad it ahimld ba corered or corked op. 

Aidiyr^«r jmptr. — Aatngraphy, or the operatioo by which a writingor a drawing 
k tranaCmed lUa paper lo aume. preaenti not merely a awaoa of ahri^og labour, 
but alao dmlof rtrertiag tbe writiagi nr drawinga inta the diiretim la whieb the^ 
watw traced. whUai. if eaecaled diri^y opoo the atoo*. the Unpreatiuu giren by it n 
forerted. nence. a writing apon ilooa muat he hieened fium right to Wft to obuiu 
direct liiiprimlnaa But the art of wnting thoa k ledliMu and di&oaU tu acquire, 
while, by mMU* of the aatog|Taphle paper aad the trauafoi, prouft aiu obtmard in the 
•ame dirtetioa with the writing and dnwmg. 

AmlofrmfAk «U. — It moat ^ (htter aad aofter than that applied directly to the 
atone, ao that thongh dry apon tbe papar.U may atill pteacree aufliciriit eieeidity to 


adhere to the atone by atrte premore. 

To eampoea ihia iak. we taka— 

While aoap .... 100 parti. 

Whiu wax of the beat quality • 100 „ 

hlnUoo aoel .... SO . 

fibaU-ko .... M „ 

hlaitie ..... 40 „ 

Lamp black, • • SO nr SS , 


Them mairnala arS to be melted aa abgre ileecribod for tbe lithomphic iak. 

/.iVI gru|ikr mk tmi jw/wr. —The tollowiag reripH kaeo beta much coca- 
mended i— 


Virm or white wax 
White lotp 
Sbcn-Iae 
Lamp black 


S parta. 
t „ 

1 M 

8 tahle-apooofltla 


Prtfmratim. — Tbe wax and anap are lo be melted togeth.*r, and before ih^ h^ 
come aoihel ai to take Are. the tamp black k to b* well adired ia wkh a apaiuu, aao 
then the mixture ahnold be alined to bom tor SO aeoandi; the Iktpc bein g «n* 
lingnkbcd, the ke k added by degrera, cnrefelly etirriBg all the timei tlm ^ 
k to hr pwl BpoB the Are eoee mor^ ia order eo complete the comblnali^ 

.. till Ike materiak either hiodled or nearly an. After ibu flame k eatingakhed, in* 
iak must ha auflem to coot a little, sad Ibm pm iato the mtroldt, , 

* With the iak cimrw na that made, Anea may be drawa aa flee aa with the poirtor 
the grarrr, aad la iWlI la caa he khdreil, whhnut rkk of he aperadiag i a the earnege. 
Ita tricet will irmaia eacheaged cm paper for yean betore bmng tranrferred. 

Soaia amy think it itraage that there k do aootLithe abore compoaitioa, bet « naa 
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bren foond lh»l Ink cooUmin* It I* only good »hrt Mod •««> «ft«r It b «i*d». »nd 
irhraliniiMdiaiely Ovnifrrrrtl io tb< itoiw, wbik Iraee* drawn oa ripv^itli tht not 
ink IweiHii* dnfcrtiT* nAer 4 or 4 dnji. o , , , „ • ^ 

LitKognpkit faptr. — \jt.y oo Ik* r»|i«7 S wceeral** coal* of Uwrp-fool Jilly^^ 

I Uyer of whit* *1*1011, I Uy** of gnaibog*. 

T>u firat Uyrr I* npptied »jlk » (pung* dipped iatb* *0101100 of lb* hot Jelly, renr 
rquully o%r the wbol* niHkco. hot tkia t nad If the lenf be *tnrtehiid npon a cord, lb* 
geUda* wai bn more aaifimi. The next tao ooau an to b* Uid no, until each b drp. 
llw layer of Manh b then to b* applied ahh a *p<o>g«. and it will abo b» eery Ibin 
andnnaL Tb* ooabof gambog* w batly to be appti^ la tb* nauM na*. Wbeo th* 
paper I* dry. b maat be (mootked by paraing it tbroogb the litbograpbla pr»** | and 
the more pdbhed h b. the better doc* it Uke oa tb* ink bi ftne liaek 

Traiufir. — ^4'hcn the paper b atouteiunl, tbe traaafer of the ink ftaoi the ginboge 
b peWeet and iafidUbir, Tbe atarch aeparate* fruai the grhtine, aad it, after taking 
the psper-off the atfloe, we place it oo a whit* iJab at atuon, and poor ba« water over 
it, it will rtaame tta primitire Uatc. 

Tlieco*tofg*mlw«eo«ghllob»laidoothe*innedayhfadi**nlT*d.**br keeping 
it become* of an oily nature t in thb atata if doe* not obatrnel the trerafre. bol it 
girc* a gUa* to tb* paper wbieb mdm tb* drawinn or tracing more diacult, eipn- 
cially to prraooa UttJ* accMtomed to lithography. * 

“rte uttreh p*»l* can he employed only when eold, the day after U b made, and 
after baring tbe akin reatored atm bi •nraer. * 

Tk leaf of aoch litbograpbic paper taay b* aiad* la two aiinote*. 

In traaiferring a writing, an ink drawing, or a Uihograpbb cnroa, erea tbe Im- 
piBMioa of a ropper-plate, to tbe atoae, it b arereaary, I. that the UBpe«**ioo* be 
made upon a thin and (lender body like commaa p*p«T t *. that they may b* de¬ 
tached and flted totally oa th* atone by m«*o* of premare | Iml a* lb* ink of a draw¬ 
ing link* to a certaia deptk ia paper, and adhere* rather itnatgly, it woald be 
diAcoU to detach all it* part*, were there not prerboily pot betwrea lb* paper and 
tb* trace* n body capabb of being mpnrated from tbe paper, and af loalag lU ad- 
braioa to U Ire mraa* of tbe water with which it bdaiaprd. U order to pniduc* tbi* 
effect, the paper get* a certaia perpnmtlon. wbbh etauuu ia eoatbig it o«er wi^ n 
kind of paM ready to rremre erery daUneatioa without •nffering it to pe netrat e tato 
the paper. There are ditfcreat modea of eoannanlcating thb prope^ to paper. 

Ilcfuir* the abore. tb* fbUowiag may be tried. Take an aaataed paper, rethar 
atrong, and ooTcr It with a rarabb compoaed of t — Starch, ItO parU| gnat arable, 

40 part*; alam, SO part*. , ., , . , 

A pftitc of modcnl* consktrttct oimft bt madiF (M vtMtli im toow «wr, 
with the aid of beat, into which tbe gum aad nlnnt are to b* ibrnwn, each prwrioniy 
duaolred in •rpatate rmaeb. Vfben tb* wbob b wcU mixed, it b I* b* apniird. *101 
bat. on tlia Irartt eff paper, whh a flat «maatb braib. A liul cf yeBow cuinnr nuy 
1* giren to tbe rnrubb with a decoetkm of tbe barrb* of Ariguon, aoonDoalT ealM 
Ff^iek berrfc* by our dyer*. Th* paper b to b* drbd, and unoathed by p*«»lng 

under <be icr»p*r of tb* Utbograpbic pram. , uj._ l 

Steel pent nre employed far writing nnd drawigg with bik on th* Utbograpbio 
■tone* t b many eetabliahawwti a mbb bruih b meaw ftvwaentiy aaed. 

iCoartiwu* ea «io*e. for aupi. geometrical drawiaga of wTery kiod. rnl^l mreti- 
tiona, marhiarry. &c., b performed with a diamood pomt H clrtrly and dalinetly m 
if executed an copper er •teel pUte* | to prbt th«»* cagraved atoae*. th* ink ah^ 
IwbidoowitkatUbber.iiolafulbr. ^nnher aartheb b by imbuing th* lart^ 
arthe*lao*withalbiaaDrermf.orrl<hiaf gronnd, of gwm and bbek. Bp«« which 
lb* dciijni ta traced *r en g rared with aa rtchbig point t it then xppenii b wfom Unra 
apun a black inrfkc*. In thb atate lb* aton* b taken to tl» prialer, whu bk 

to tbe engrared part, and waabbg aflf the gum, tb* drawing npp**n ta Uu*» line* 
npon tbe white enrfooe at the (tone, nnd »fter being ealmtuted to the proesm at 
fixing, deacribed hebw.b ready for printing. • n ii i 

IMiatmt, a praecM of drawinranpon moo* wm mlopted. firat. by Mr J P. llanl- 
Ing. a few ye-*» back* and tiae* by on* or two othtr arttem t aeretal •* 

Ik* tiia* ^eewted by thb meik«L which eeambta b pmetoi, the reWrel with a 
email bait peaeikdi^ b a prrparalw* af li^aid Uibagnrbic chalk. Uiu the 
bttrr Oi if It were on ordinary cokiar, or Indian nk. The nindu re tbia 

prnoem wttw. hw-.Ter. no nneertaia b prtalbg. that it ^ been almoat. if not an- 

printiag a ewbjecl execuled b HthograPiy i^a* fcll^i—TtV 
draviBf m ftrit nmv/utA by tbe wtirt m ^ ia m • 

manner m if dona on ^per ar oart board; the arm* b than WB.h»d aw w^ aitra 
aead. dilated wuk gmn, •kich oeutraibe* tb* alkali, or mop, cenlaiaed in th* chalk, 
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fixei Um drawing, ud efa aa w* (Iw (tooe at Um mum tin*: lUa jf technically called 
rtMmf. Tl,-c«l ta then MBihed off with culd valer. and aojr partielea \t the 
^ q rayon or otuer cohelanon wbieh '>iay tyra adhered to tho aorthra^ art rnBoreil by 
^^he appliatloo at a apooM dip|icd in ajarita of carpentiM t the atooa ia no* nady 
for pruitinn t it la lUfhti^ wechxl. ehac)^ with pmtiaf-ink by mrsna of a mUer, 
the ahect of paper, whwh la to nenima the unprcaaiaD, ia laid on It ia a damp Mata, 
and tba whole ia p aeia d thnragh tho pnaa. '' 

Chnmttlidtagrai^f. or printing in colatira Amn atooca ( yfUft*, coloar’f* la a com. 
paratireW reacnl tntrodartkn, bu haa been bnioght to •oca perfectioo, that woria 
of an of the higbrat pirtoriri eaeellaiiM am anraetimea'ao r^twely imitated, aa ta 
deerim rary cotnpotent jadgea. A portrait of Hhakapeare, fcr example, rxeented 
in chroaolithograpby by .Mr. Vinoent llrooka, of Luodoa, fkoin an old oil paintiag; 
ia ao marvellou a copy of the ori(tinal aa alnuMt to defy detection. Chroowliiho- 
graphy, aa a beaati^ tnadinm of Uliiatnticia, ia now in eery grarml naet the prort«a 
may be thoa deaeribed. A drawing of the nbjeot. ia notUne, on tranifer traciag' 
paper, ia mode in the ordinary wayi when tranafifrred to a atone, thia drawing it 
called the A-jr«A«e, and it arrrei aa a guide M all tba othera, for it mnat be trauferred 
to aa niC.iy difttrMi atonca aa there are eoloort io tbe anbfeet i a< many ai thirty 
moom hare been naed in the prednetion of om eoloarvd print. Ilie flrat atone re* 
qnired, g«.ieraUy for flat, local tinta, b oorcred with Ulhograpble iak where the 
parta aboaU ba ^ eolid eoloort the different pmilaiiona are produced by rub- 
bin* the atone with rwUiap-«(j^ or tint-iah, made of amp, aheU lac, ite. he., and 
with a painted Uthognphie chain whem necenaary ; tbe ilooe la then waabnl orer with 
!*''** thhoo^ the entire proceia deariibed aboec, A roller charged 

with liihographie priatia{t-ink b then paued near it to aieemiln If the drawing 
Cotiira H deeind ( and the Ink b i aime dbicly afterward! waahrd off with tnrprtiline! 
If anilafaclory, thb atmia b irady for printing, and ii worked off la the requiaite 
coloori tbe next atooe nadergoca the aattie procem for anatber ootmr, and ao with 
1^ Teat till the work b eompble: it will of euiuia, he anderatood, that hrflinf any 
•impb ImpreaaioM b finiihed, it will bare to paaa through aa many teparate priotiiigt 
** toere am dmwiaga an Mimex, Tba coloom uted in printing are nniund up with 
burnt l ln a erd oil, temaed comuA — J. D. 

L * aUieateaf nlnnuna,ln nuay reapeeta maembUng Chinn eUy or 

kardia, which aae. o / 

“ P'rparwi in HolUnd from the 
rpeeiea of tlebeu called Lmorm atetama, Rmffo tartoraia. The gnmud Uehena am 
flrat treated with nrine enntaiaing a little pataali, and bUiiwhI to fanmat for aarcml 
weeki, wbemhy they prodnee a pitrple.re.li the eohmred llqimr, treated with qitlck- 
Iime and sooM mom urine, b act agxin to fermtut daring two or tbna w>t*h^ then 
It ta mixed with chalk or gypaum into a pane, wbleb ia farmed into aomU aabirtl 
pwem by being preaaed bto bnaa moulda, and dried in the chade. litnmt haa a 
ei^-biae eoloar, b to polreriir, b partially aalnble ia water and dilate aIcnhnL 
taOTing a rraidnnm eaoaiatiag of earbooale of luue, of elny, ailica. gypaum, and oxid* 
of iron combiard with the dye, Tbe oolour of liimna b not alteiw by alktUiei, hot b 
reddei^ by aclda t nnd b themforr naed in ebemietry aa a delicate leel of acidity, 
either in tbe atale of enlntioa or of nnaued paper itained willi it See Ltcoxn. 

The prrpauxiian of Utmm bm been dtacrihed bar Frrher, Jdorrlox. and othera. 

Pereira, writea, ** Lamua b imparted from rloUaad, io the fumi of amalt, rec- 
tangiibr, light and (habb eakea of an indigo Uite colour. Eaamined by the mi- 
emacopm we flad aporulea and portiona of the epidemb aad mcaatbaltna of aome 
apeeiea af liohen. nuat. Uatea, atod, dm.-The odour of the eakea b that of indiga 
and Tioletn Tbe eiolet odour b aeqnired while the m xtnre b unJergning femieo- 
lutKiWi aod b emnmata to all the tinmorbl Ueheoi. It hae kd aaoie wrilcm into the 
^^ror trf aup p^ ttg that the Irtmnn makem nee Florentine orrb in the mannfhctnre 
of Uuniu The indigo eoloar dependa on the pmarace of indigo in tbe litmna cakra." 

t-ITMCS P A PER. Paper cohmrad with aa Infnaiaoof Ittmua, naed at a teat ibe 
the preaenee of icidx. 

Faraday, in kb Cttmkat Afaatpnfatna, memnmmda aa iaftiaion rCone tmnee of 
lltmnn a^ half a pint of hot water. Biboloot paper U aatnmied with thb. Profraror 
Grahaai prefltm goad letter paper in the onaiaed paper. Ia oedar to obitm mry de- 
Ibmlfbatt-paper, the alkali ia Urn litmaa mnat be tdawar nentmliird by a minate puftiuo 
nfncM. - 

V (afrahme u l tnm). Belnuging to the tea-abora. 

' LlkT-OIBl. AoothyamMftwDiTl.dWt SeeLaamaa. 
e LIXIVIATIOX (Imeieaye, Fr.j Retfa pra . Cowl; aigaiflaf the abatraetino by 
water of the lolofal* alkaliae or aaSne mitltm prraent in any earthy admCtnre; at 
from that iff qniehltnie aad potaihei to make f nlatli lye, from tbm of cflktrt aced aloia 
•ehbl to make alumincma liqaort, Ac- '' 
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LLAMA Aji^nnu of aalinkb bclotiptog In Uw rlon Afamumi/ia, ordrr Vitfulaki, 
fiiimly BorUm, huI iribt Oom/umu Thrj srp tbo (aunrli of Aowrira, lo 

which coontrj thej wc eon&ocd. In thev'>U *^1* lUmu keep tofieiher ia 
of from ooe to two lioadied. There art two dininci ipcelci foaod wild in Siflfn 
America, lobahltiiig the PeniTuo Alpa, lha Pampai, and the taoontaiDi iif Chili. 
Theaa aaimali are uaad u hraata of bnrttien i eorda and aseka, aa wall aa ituffi fur 
poDeho?Ac., arc Abricated Aom iheir wool i and their booea are cooverted into loaini* 
menta t& wraaing the aanic. Tha Alpae^ wbirh ia a trariety at tht lUiaa, baa 
giera lia name ta,a cloth luanulhetoreil ita bairj and thia baa bccoin* ao raluaUa, 
that attempu haviWbeen made lo natarallae the animal la Karnpe. The aarceaa, 
howeeer, which baa attended thaaa attempta haa not been great. The Iblluviug note 
from the Ftnutj/ CyfluptJia, artide Llama, ia important. 

“ la referanoe lo the wool, we ma^ ben atata that a herd of thirt)r.eia, iaeloding Iba 
kinda called Uamaa, alpacaa, and rimnaa or rigoniaa, were aent bum Lima (rrra) ^ 
awl Coneeplbm (Chili) to Bnenoa Ayrea bp )rmni«^a of iwo or three Iragnca. To 
thote who nwp be inclined lo import three a n ia i aU, it map be necaaaarp to auia that 
ibep were Ad daring the Journee with potatoee, malae, and hep. Ac eonw hnwrerr, 
aa the potainea were cxhaoMcA roaetipatino came on ao ohatinatalp, that awalical 
raliaf waa rriminid, Thrp wen atupped aa a li^iwent from Uodop, t||c Prince of 
Peace, to the Empreaa JaMhlae. hot onlp eleven imved at Cadia u IBOd, Juat aa 
Uodop fell into diigracw. lien Iwo died, and the mt wrrm near being thrown into 
the eea bp the inftiriated nbble, in their dctniatino of the tala miniater and miainn. 

Tha poor Uamaa wen however aaved (Vora ihe tendn mrrriea of the popnlace bp the 
governor of Cadia, and wen conaigned to Don Fr a n ci ac o de Tbcran of Aodalnaia. 
who had a fine menagrria at {bia Lnear dv Barramrda. Whan the IVcnch occupird 
the pTOvinee, Marvbal Rnull protected them i and M. Barp St. Vincent, who waa 
with ilw anap, atadied Iheir hafaiti, and nreotrd drawiaga of them, whkh wm hat 
at the baltla at Vitloria. M. Dorp paid gnat attention lo Iheir wool, and acme from 
each kind waa lent lo lh« Acadrmr of Scicoeci at Parii. From the nport of the 
French natanliat and the phUcaopUcal Spaniard, it woold appear that the flevra of 
the alpa-ngonia (prodoced bp a rraaa belweea a vigonia and an alpaca) hat mB«h 
graaiar length than anp other varirn. and ii aix limn beavirt,'’ 

The fallowing ii (Vra Jamt^i Hitkrf tff tie B'eraanf ita»<ffaeimn «a 
p. «Sf 

To coomMiice with the oriint mention of the alpaca, we moat recar to to rarip a 
period ae the pear ISI5, wbro Pitarro and hii fcrMiora e n t a pa aio Ba iovidad Prra. 

It ia related bp the Spaniah hietoriana, that ihep faoad then fonr varietiei of abeep t 
two. the goanaco awl the Vienna, ia a wild Mate, raaging the mountalnuoa tnem 
of Sooth Amerioat and the Him*, tha llama aad the pacoa, ar alpaca, domeaii. 
eatad. The farmer of Ihear doanlie satmala. partaking enaM«hat of the natan aad 
bIm of Ihe Arabian camel, waa in ilka manner cmplopvd a n brnal of harden. 
Tboogh in nmnp ftmtarva limilar to the Uama, the alpaca bad aevenl clear mark* 
of diadnetinn, and among oibcri wea lem, and the lirtce auch hmgvr and loifter ia 
tbrr. In the eixteenth rentarp, and even from the rrarolral time*, the Peraviane 
being comperatlvrlp (to the othn tribe* of the great eoatmenl nf America) a eivtUaad 
people, aad weU Brqoaiatcd with the artt of fining aad wiaring. flibneatad from 
alpaca wool taxtnrve of moeh dalieaep and bvwnip, which wan highlp priaed as 
aniclnafdnm. And that the ate of them had prevailed far eeatarim a deaHioMraied 
bp the opening at irrcral nrp aaetaat tomfaa of the Peravinaa, in wUsb the dead 
bad been enwrapped In atnlb made from the drece of the alpaca. 

In general, the alpaca rangea aiioot tmr fael la height. Ihe aixe af a IhU growa 
deer, and, like it, ia ^ gtacefril appeanace. Iti fleece ia tnpanor to the aba^ la 
laagth a^ eoftiieea, averaging lit inebn (the length of Iba ataple of the alpaca 
fle eev ia cm aa average anich Iw thaa fbramrlp, probahip from beiag thorn ofteoer), 
and anawtimre it haa bean procarrd even of aa extraredinarp leamb | a apedawn 
ebowo at the Orrst Exkihilinn. W Meaan. Waller MUligaa and «<», rvarhmg to 
fortp.two inebea ia length. Tft iumra, whan a nit naUp thorn, range from dee m ati 
pomMla. CiArarp fe experience ia other dcacripliaaB of wool, the dlwv of the Al- 
pacp dacca actjairra etrragtb rithout coaraancaa i haa i dea, each dJamept apprsn 
•traighl, ^eO farmed, and fret from enipaaaa, and tha ^naUtp ia man qgiform 
thneighoat the deece. Then ia alao a transparraep. a ghttrriag brightaeai apem 
the iinfaec, firing it the gloeei:>m of ailk.whieb it rnhiiicvd no ha p ei ring ihroogfa 
the dpe-rat. It ie aleo diatfagniihed bp aoAaaoi aad claitieitj^ caaeatml propartioe 
la the maaafactan of iae gaoiia, beiag eaemp(, Irian epiral, earip, end ahagB defreta t^ 
end it ipina, when traeted properip aecordiiig to j^e pnaeat improved methaid. aoeilp, 
and viaMa aa even, atraag, and irae thread. W ilh bH ihrea rcaaarksMe qaalitiaak h 
waa long befon the value at almca wool wai known or ap pre c i at ed ia thia eoaairp. 

- dad 
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nMUrrinc to th* (p|i]laU>oa of Um ■liae* fleece U> mejinftelurine parpMM in 
EiijfUmL It !bng delmjrvd. Tliowh lo eerly u the yt»r ISOT. Uu Bntiili Uflb|M 
■trornlngftxjm the ettack of BueooeTiyTeaiiroaght with them ■ fif« bagt rf thiiwo^ 
Ifcicli were Bibmittri fur inepeetion in London i bnt, obKrret Wnltoo in hii work 
on nlpnem "owtn* to the diacttlty of •pituiing H. or the ptejnilkw *f our mnnoihe* 
turem, it Jid not flu™ come koto ooltce,’* nod for more then twenty ymre ttieniumM 
doei not wem to hare bwn teorwrd i Ihu* deprieiag, for that period, the Montry of 
the adrantage derived fttna tbia ootahh) manubetnre. r 

Arenrding to the beet anthoritiee, the flitt pcraon in EngUad buredutied a 
ntarkvtabie thbric made from tlue maleriat wae Mr. Benjamin ^nlram, a acieatiae 
■nniifactnrer of OiretUad. near llaltflax. who, about the year lUU, iarinoimted, 
with mueh dilleulty, the olwtaelet eoeooatered in fnlnn'mg tW wool, and evenuiatly 
pmducMl u sfticlr wIimIi told at tugb pricM for l a nWt auriai^e thawla and cloak* 
!ii|re( htrt their vahie arote more ftooi being taro and eanoaa aruelea Uiaa fietn 
intrloeic worth. 

Theae were, it if well etUMiahed. qahe deetitnts of the pocnliar glow and b«««<y 
which die^gitieb the alpaca Inetrcf and Cabrica of later titttea, and after a abort pcraid 
the manunctiue waa abandoned. 

AbiWt thg aame tinte aa Mr. fhttram anu areaving ffooda from Mpaca, the wool 
attracted the notice of the Bradfiird apinnera. Meaira. Wood and Walker apnn U to 
tome extent Aw camlet Wfrpe oaed in the Norarieh tiadr. Owing to the cheapneai of 
alpaca wooi daring the flrvt yean of ita conenmptioo in Engtaad, it waa ncraaioBialg 
employed intirad of Engliab’bn^ wool ft>r piaparing laatug and eamblrt warpa, beiag 
ipim to about No 48. 

The earliaal manabetara of the alpnra wool into goodi at Bradford appann to 
haae oetiurred under theae eircaraataaeea. la the oomiaeacement of 1891 wMoe 
gntlenuei, ccmnected with the trade lo the wot coaat of Sooth America, were on a 
viilt at the boaac of J. aaraell, Eaq., of ClUhera, and. on their aUnding to the dilfl- 
coky of Bteeluag with aoitabie nrturaa for gooda (iirwirdad to that part of the wiwid, 
he angnated tu them the traaamiaah» of alpaca wool, and ofleted, if they woold aeud 
him aHw pmuda weight, to ateertaiu ita aatae for aunalhetariag parpnara In a 
flaw monthf he rreeirad aome lamptra of alpaca wool, which, oo the Sod of Uetoher, 
1831. he fcrarardrd to Meaara. nonfill, of Bridftird, with a reqaeat that they would 
teat ita valae. AeconUngly they ikbrkated from thii wool a picea rcacnihliag henry 
eamblet, which they ahowed to the Iweda aacnhiata | but the piece, aot deacluping 
any peoaliar i|aalitura of alpaca^ did not ptraaa, ao that Maama. norarall were not 
meowaged to proceed fluthcr with experimeota noweaer, hi the aaaw year Mceirt. 
Ilnyaat, HaU, aal Obl, apintrd mrrclunta of Uaeapool, percelalng the aalae of the 
alpaca wool, direetod Ih^ agents in Pern to porchaae and ship oaur all the parcela 
of alpaca wad they eonld awet whht note of which, being acot to the Bradfurd 
diatrlM, waa ipaa and awanlkrtiiri I by aevcral l^ic* there. Tbe pieeca eWefly 
(kbricaird IVooi alpaca hi the adchboorhood of Ebadfbrd war* figurra made with 
arnrued arm and alpaaa weft, the flgnre being raiaed and Inairoaa like uniim 
damaaka. Than gooda wm m vaigwe only fiir a tuniiad time, for neither the figured 
nor plain note teem lo hava aaited the poblie taata. 

irnlii the intrnduedan of eoltoo. ararpa into the worated traJo, it may aably be 
aaerrad that the alpaca mamtlketara had aot been deaclopcd. and wottld never have 
made mueh prograu wiibnol being eombined with ooltoa or ollk warp. To Titna 
Salt. Eaip. of Bradibad, mail untloulitedly he awarded the high pra^ of finally oaer* 
romiag the diflieiiltiet nf preporiag and aptimiag the alpaca arad lO aa to Moduc* 
even rad Iras thread, and. by eomWiiag hmrilh eoUnn warpa. which had than (1890) 
been Imnoned lato the trade of Bcwlfi^ baproaed the mannfaetnni ao aa to make it 
one of loe atipie indmtrica of the kingdom. He haa. by an admirable adaptation of 
mochmery, bora enabled lo work up ibe material arhb the enae of ordiaary wool, and 
ihaa prearal braatifol alpaca amflk at a reoaonable rate. Every prevtiioa attempt had 
brra aude, n for m can be aectnaiaed. with wonted warpe, with which the alpaca 
did ant eanily aaaorC * 

About the year lUG the alpaca trade had beenoie ettabliahed, and Rli Bnec riaeo 
to Biaeb dmportance. After tbia period the maanfartarv rB|^y extended. Jbe 
great meatiaacib boaaw of A. and & Henry took vary large qoaaliiixa of ateoca 
whieff began to be made in an endlem variety of goods aoitad both for ma le era 
fbinale dnta, ineladiag acarfo, kandlieRhiefa. ^'d eeavala, plaia and fignred goo^ 
both with aOh and. ootum warp, for ladirs' draaaca. dyed alpnea ebreka of beautiM 
lextnre. and a variety at gramma, eodringtooa, aOknitripeil, chcckciL and fignrra 
alpacas and alpaca bainga Tka deiiAnd ^ thm vanous alpaca fohrica danag the 
pi^nd between IHII rad IMG reniBined naiform and aitady. * 

At the remmeneeinaat of tbe minnlhctnre of alpnea goods with ootlan warpa (aiu 
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nvoo* *** 'P**** qaalitw* of tbe wool into low immlim, 

■luTtbe pi«cei were mmle mneb rkber hmI M«*wr tlina hu hem the eme ootn iw- 
eentlr, the dmund hnrins diend in fiiTo^r of %hter nml lew motif cloth. ^ 

M»l of the olpnca nrool brought into IM Unilml Kingilom i« onobipiMtil ol 
pooh bat • (mill ponioo U aim eairicd to London. At tbew two po^ it ua; b* 
auertrA the whole imported into tfaii coontrj in landed. It arrirra in unall hnlci, 
called b&llaii. weiehing about lerenty pouode. nod is generany in an impure Mate, 
with difilmit qualities mixed. Like the fleece of the ibeep. that of the alpaca Is 
eompo^ of differml qualitiea. so that lbs panioo growing on the bind quar^ la of 
an infcTlac deacripften. The wool is sorted into aboot eight diflitmt qualitiea. earh 
fitted far a partienUr claw of goods. Owing to the dirty Mole of the fleeces, and the 
pecniiar nature of the daaly particles apaing dnnng the pcngrcw of sorting, the opew- 
lioa Is an nobtadihr one, aolem great care lie taken by ecatllatiim to coonierut thu 
twnefhl effect. being sorted, it la at Saltaire waabed and cianbcd by machinery. ^ 

Pirtil of late years it was combed wholly by hand, and tbs eomha used for ibe parpree 
were of a deeper pitch than iboae usually adopted far preparing abetp's wool, that 
If* thow combs had ■ larger leith ihsA ordinsTye TH* wtxt pcocfii m to 

draw the sIlTcr, which ia perfected by an Improeed gill machine. capeciiSBv adapted 
for ihU mauriaL And here, ia combing and fWrparmg the alpaca wo«J. eu aa to 
make a cicaa, eem, and ghmsy thread, lay the giumi ddflculty hi the w^ of applying 
tho alpaca flhre to the wonted manqftictnre, and which was josuceeasfiiUy surmounted 
by Mr. Halt * 

The main articles now manufactured from alpaca wool coeielM of alpaca Instrse. 
which are dyed, and alpaca mlxlnraa. which are aadyed. aad both arc oiads of eotloa 
or silk warp. These plain gooda may from their ratenMxe and steady nie be termid 
Mock articles. Large quantities of fiuicy alpscss are mads, but they sre rspidly rary- 
ing and are diatinguished by innumcruhle nantea . The material ia at preecnl marh 
shorter la staple than flumcrlr. owing to ths alpaca being sbero oftcMr. so thst it is 
now commonir from flew to eight inebeo in length. Nearly aU the alpoca wool coo- 

snmrd in Roglnnd ia worked up in the Bradfnttl district _ 

Dating from the year 1834. when the importslioo of alpaca wool sprung np w a 
tMTUiaurut branch of comraercr, the demand In this country has *‘‘l' cae^ioa 
of the laM two yeara, on the whole been a growing ooc. Mr. Malum, in hia wort on 
the alpaca, exhibit! the qaantltins exported chiefly to England until the y ear 184 1. 
when the tariff law haeing come tow apcntkm. tlw retuma began » ba more eortaeOy 
frnmeA and the alpaca wool was then claoicd by ilaett 


Ym. 

Lte.^ 

T««rt. 

tte. 

1834 

1833 

I83« 

1837 

1838 

5.700 

184,400 

199,000 

3834100 

430,300 

1839 

1840 

1841 

1841 

14I»,M)0 

14i30,ou« 

I.SOtM'OO 

I,4SMM 

In the inlcrral 
inrrraaed i the pi 
next yenr h rrai 
wards of omi ahi 
fourpencr per pot 
Sinee the year 
more reliable chs 
by iIm Board of' 

of these twelT. yews the pri« hmhwUh lb* 

ice in 1834 only smounted to aboot clgbtpcom hslflierty p^p^*'^ 

c^Id a^y teipenm. the yew “.5 « ITlIag S 

Jliag and Ihreefleiiee balfpeany , nnd la ISW. to one shillmg •*! 

ma, the retuma of alpaca wool toported Into 

«cir. The Cdlowing^iAto baa b«n drawn ap from data fi.r»..t-Nl 

Trade. 

T«an«% 

. Ltd 

1 T*«n. 

1 

1»43 

1844 

1843 

1843 

1848 

1849 

,rt 

1,438,033 

8354U7 

1481^08 

IA34487 

1,3914170 

t.333.3IX> 

1830 

1831 

183* 

1833 

! 1834 * 

1 • 1835 

l,6J»n93 

1,013,909^ 

*4)«8,3»4 

9,141487 

» 14«tai» 

1,446,707 
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^ooiAia* o it mar ■PJ»««n tbe balk of Utm# importationa km b«ea eonniMd 
m Laglaod, ^ tkc qiaaotrtr re-ahippcd to tbt Cootinnjt haa been comoontU^ 
^taping in amount ^ ^ * 

^ ten yaam. lb* print hara floetaatnl eonaUcrablr. In IM4. om 
I k!l poona waa qnntrtl aa dm price of ibc «hitr fleece, and ten 

■hUlingi «w the black one. In tka year ISM, aeeoedinr to the priee earr-nm lha 
avenge ratal nera ikua qooted i r* r •». 

^pac^Mabi.. 10 1 8 

Diiin, bniaa and black - • . •86'“ 88 

Vienna, beat dark eoloored - • . • 80*86 

* * * • - • >0 10^ His 

Bw th^ qiwlati^ art nmkm^r •‘ifll'n- r«» •»!»« »«»» lhan the pricet mlimd, 
anirb of lale year# hare raqgnd from two tbUIingi and twopence to two ihilUnga and 
•nwfftc® p«f pouml. “ 

LOAD. A b^rn or ftrigbt Aa the rariona qnomitica of material contained in a 
jo^ caooM but bo naefal, the following table it borrowed from Ur. P. L. StmmaruU 
“ Trade PhiaiietM, f/v. 


Corn 

Suaw 


Old bay • 
New bay 
Bricka • 
TUea 


CoBet, in hana . 
Rice 

Timber— 

I ineb plank. 
11> ineb . . 
8 inob K • 
*1 inch „ . 
3 inch „ . 
*4 iock „ . 
dWk „ . 


18cwt 
10 owt. 

600 aqnare feet 

600 _ _ 

MO „ „ 

*40 e w 

*00 „ , 

tro , , 

IM _ _ 


8 qia, or 40 bnabeU. 

86 trnuei or 11 owt 
6^bi. 

II owt 

II ewt 32 tba. 

Ma 
looa 

Lead ora (in Derbytkira) 8 diakci or 
naariy 8 owt 

Rolniabea • 63 bnmflaa. 

Mortar - .87 feet 

LOAD.STONE. MAGNETIC IRON ATONE. (fVr oradalt Pr . 
-m^^An inm me mnuimln. of tk. 

It waa ftnt dleenerrad la Ma gn aa i a, and from that pnrriaee haa Imh ik. 

Mcnaw ap^W m tbi. aro of Umt Tk. term Km^ k^^r^rfln m 

tbnae afeetauaa whieb are powari kH y maanetie enlr A _ • • *f R”'™ 

jpiraDa roeka caatainiof iron are mafnctki, ami manr mannettc oaaillf*”)^^ 
foood in Enaland, eipcri^y near Pcaryn in Coniw^ncaTBrenn^^hL^'t?" 
Roied.d. InTorkahiiVand aome otberptaiSt Sro I>«Toodun,. at 

fr., /.Mat Germ.) A ntliro ctay mixed with 
aa^ mid i ron oc kiw. and oeeaaiooaUy with arene carbonate nf 

MorocOTwIy wr And aand and clay or cUy and mari intarmiicd in the came 
SSId *" qttantitica, the mUtnre ia 

I^OTKA Altboegb loeka are diatloctly a mannlaetDrv. yet ther were nnt »m. 

**>•* »o»k. the chief caote of thu I2e drair^lZ^ 

port of Dr. Dr. to limit the article* of the dietioniuy " roch iSLiimZl. .tj! 
not^probended within biamaaninR oftb. te^nZKlicX 
I Jock ■mnufcetare b etaentmliy one of hnodicraft. and leeioc that ihcaa «>. 

iZrtt^d^^wSfo^iT'lJrit iJcaeription of thb and numerooa 

S ^ ^u a•"!* tkat a brief notioi 

"45* kin™ "f foeki alone tball And aplaeo in hi pane*. 

'‘'"i ^ •>•'>«» "■* ftwn'Hie boa or lock, oiaany of an 

o^of •bapa.a^eitckealnaoinekindofeupleorboa flxedfo rtceiro^ <0 wme 

r-“ ««pb WI^IL inek. ^ 

^ The lock of a writieg deak' or ordi- 

^Sri^i^ Wri* ‘I “««>r • bent nieea of iron whirli. on 

roriSTL^rJ^- ^ fo^ard Tbe bot To the bolu of w- 

jyy »P«^ ay BUgebrd, ^ the force reqoirrd to tnra tko kry m a lock u 
•uL-nr/rrr? ** ***«»“ »« reai^ee of the ipriaga. The fon^iag two 
n44. npnm the ekaWrof a lock wiik warda or wbeeb wb^ ara 

boll half ibol i a a art aoicbct oa tbt andtr udt of boll eoaneclcd bj a cimrnl 
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, i 


portion) i 
Ihtf bolt psue* 


ii iIm book ipring. which fat of eoant conpmMd M tho emwwd portion of 
lue* ftiroogb tha tportun prepared for U in Um rim toekj when 


1U4 





1145 



thr boll b wliMrewn. the noWh •< reiti In tbr rim i whmi ilu ta ih^ th. notch 
n" raiu in Uui turn* m»iin»r. Th« netioo of ttm k«y «nd wnnfo b *1x7^1“ A- 
1144, Tbn corred pbeen of metal are tha wanb) and there are twiT eleftt in the 
UliofthekeytomBbtoittomorTtwUfoiBt inl^ptio^ .c. v 

The tninUer lock b ehown in ttt moat aunple form in /|)| 1145 Hi^ J"** * 
nro fWiaalntbeoppar part i and behind the bolt b a kind of lateb 4 which otmea 
a projeetina pieoe of metal i c, ihia b tha lambln 
which morat frcaltr on a pmd at tlw othar^ 

When tha bolt it folly thot tha prqirct^ 
of mrlai ftilb into one notch t and when with* 
drawn, if Ihlli into the other. It wiU ba a^ - 
dent here that the action of the kw b to raaa 
the tumbler, to lliat tha bolt hat ftea motion ) 
thb action will be intelligibb by traainp tha no¬ 
tion of tha hay on the dotttd lioea, Theae Bm- 
blarlecki are (reatiy earied in eba^art bat 
in prineipb they are ai aboea daacribed. 

■wrout well known lock* hare been natcnlwh 
the moat irtnarkabla baiiu ChnUh’* loch, which 

C!du fonnd in Mr. Waab’a mriaa of naaful mMtula. Thb iMk ta ataenuMly a 
tumbler loch, it beina fotad Bp with no lam than *1* tnmblar* | and ^ kay ^ to 
t before tha boh b foe. to -oea. It will h. oVri.^ 

that n r'l — the hay ta ennctly foted to more theao. there ■ na ehanea of moeiiif tha 
bnlt. Ill bb ptwf* *lrBidy alliidwi to, Mr. Clmbb iiyi — 

- The ntunbir of ehao|ria which may ^olSbiL^ 

ai.mto.m4. W 1 ■ S ■ S K 4 ■ A ■ 6 ttu. tlw iniMb«f w eoiMMutwM 

which may beniada on the lix alepa of tia«|iial ^8^ ****^».u^^ 
of aitlJr «rp. The height of tha ihorteet Hap b howaTwaapabb of b^g 
M liMi 2d each time of being reduced, tha 710 conhiaaimoa may ha repast 

tharefon TSO .*0- 14.400 chang^’’ By «gegt» 8 «t ia^ Th^uS2inLh*hto 
Ctrm rnXmtmt Ant ■smbef of combinttiooi cau tw orodocf^ Tb« BniMb i^h w 

■“■Sr t rr.: 

rrenVSS. wTtkh are eSnatrecud on tha ^^ 
fUIaefcto!" He then proeee^ to damooatmla the impeffoctloni af ordinary beks 

>-k - jrT'-'csrfirfk: 

a , -m-m _ mg^ tjmfT vtuulftif wiibl# ita To# iftxr Dflrrci 

.‘sss sJKiir^k^ ^ 

fat H^h a way to to Aoot or lock tl t tml than tha Hnd atreto Urn 



















733 


LOCKS. 


th« Ml of an onliaorjr key. imdsriof tbs eautnetion of a bil to tbr Ilraraafa krt 
mioMaMary. It the her[^ on be mjale to rotate to the right or le*i, the huU c:«ha 
^liirkod or aoUXard. and tbr ptohlcwt ia, Uyrefure, how to iontre the rotalioo of the 
The krr, whkb baa a pipe or hollow abaft, ia inaerted to the keyhole epoa 
tor pin, and ia tora tamed roand; hot there ntoat be a otee atyaetmetit of the oie- 
cbaaiun of the barrel bcibn ihia taming roand of the key and the barret can be In- 
harrel haa an exiemal groort at right anglea to the aait, penrulting to 
a certain depth i and it haa abo arecral internal longitodinal groorea firafi end to 
end. In theee mtemal groorea thin pioen of ateci art able to aiide, ia a dirtctloa 
parallel with the axia of the borrcl. A thin plate of tted called the locking plate, ia 
acrewei! in two portione ha the outer barrel, eoncentrio with the inner faarrd t ami at 
aarae dme ocei^ying the eatemal eirrnlar groort of the inner barrel i tbia plata 
Im ooiehe^ atted in nambar and aiaeto reoeire the edgiia of tbetlideawbiob work in 
V l otofaal loogi tn i lin a l groorci of the baneL If thU vcfa all, the barrel coaU net 

bi^uie thoalidea are esichiagin the groom of the locking platei bat rack 
Aide haa alto a groora, eoirtaponding in depth to the extent of Ihu rotuiglemmi i and 
•r graore ho bnnghi to the plane of the locking plate, the barrel can he tamed, 
ao Cm- na saapcca the iodiridnal tUde. All the alidet nnit. bowrrer. he lo adjnated, 
ihM iWr giwrea than omaa lo i^e aame plane ; but, ai the notch k cot at dltfrreni 
poiolain ihwbinMha uf ^ aerenl sUdea, the aiidci hare to be poahed la to OiHeTenl 
Irl^“*i^ J ordCT that thU JaxUpoaiiloo of noteW may be maervd. 

Thlau elBict^ by the ke;v which baa notehraor clefta at the end of the pipe eonal in 
to the iCdM, and nude lo 6t the enda of the alidea wbea the key ia ia- 
arrled ^ the k,» pmaea each tilde, and pnahet it to far at the depth of itt cleft wUl 
perii^ a^ all theae demfat are tneh that all the lUdca aro poahed to the exact 
!j". a all he in the tamejilaue t tbii b the plane of the Unrhing 

ria e. and t^ barrel can be then tamed.- (TUimam m (W oLtrmrtm, of Z-cU) 

* -nr f nr* giren with great okanwea. 

American hank loekr, eaperjaUy that of Meaara. Day and IVewall. bare ea- 
oit^ roach BUeotajo. Tb«r En^tb patenl deteribea It thoai — 

troproraaieota b the oaoiinictug of loeka m tneh 
aTTangemeata. or the oorobioatiao of the mumal rooraWa 
tw^^^y^^broged at pbaaiire aoeoidiag to the form gtrea to. iw change made ia, 
the Beecmity of amuftng th« morshW pvtt of th« Inch by hmnd, 

Sbth^iS5‘h!^^r“L"!LJ:^ ^ ihnwrio bck. cooatr^teil on 

Ik ft?oe Ihrowlag oat 
the Ml of the loek. prodam the panlenbr arnrogememaofiSe btlertial roirta, 
which oornapaad to that of thr lay tbr the time beiag. While the —m e b 
^b fonn b reuiaed antil the lock b onloeked or the boll withdrawn, nun which 
the tntmal morabb porta retore to their original poaitiaa, with refemeoto ooch 
otMi but theae poracanoot be nuda to aaenmc or be btooght hock lo their original 
poettMRi. except by a key of Ike preebe fiirm and dimeiiiioni oe Ike key by wliiek the* 

In the net of locking. The key b chan^ 
ah^ pienetro^ iM tkc lock reenra a apcebl form u the act of locking acconifng 
to Ike key employed, and retaioa that form imtil m the act of anlocking br the aonu 
key a retomm ila original or onloeked atale. Tke lock b again eha. e^lJ. « 
aero, aiin^ by alicnog the arrangeineiit of the morahle Wia of the key i and the 
to any one of the fbrau withia the nunber of pernutatioaa of 
wbieh the paru ara aaaeeptibb.-—April IS, last. 

Mr. who boa beca eatrying out the manofactare of Ameriena Incki in thb 
^ntiy hae imro dueed ..n roexpeneirc lock which he ealb a fwotot-tDr hcL Tha 

Tomlinaonb Tmitbe «a eke 

“ When the Arorr^n tecki haeum known In England, Mr. Hobba undertook 
inanniheture, and their btradnclioo tain the ramroercbl 
*”r na lh« Jnit deieribed nraet neeeannly be a eoropica piece of 

meebanim i it b intended for nee in the dnon of reci;pudee cootaining property of 
fTM r^ t ^ the atm haa beew to baffle ell the roetbwb at. prmeof known of 
pickiu iMt, by ft eonbi&fttkm of mecbantssi nrrmrily cUborstc. Sftcb ft lock 
mom of neowty ho coaly i but ia order to ettpoly Oe demand ftrr a email lock it 
moder^ prwe. Mr. Bobba haa introdoeed what he e«ll« a mr a tn i m Ltk Cbb b a 
modiflea^ of tiu ordinm aU-tamhler lock. It brnri an affloity to tha Idek of 
.*?**^^^ Newmil, I ttu mocb M U i^fta fttfen^ to iotrodiice ibc MBie prin- 
f*?L wbil« KToitUa^ the ranpUriutT of tb« cbma^bto 

which Mr. Hobbe Jitu node betwm iccftr* ftml iuMcitiw loclu 
, r* Momrond fron ihc ft>llowbp propotidoftp ci*. Mhat wbeaevor tb« j»rt» of 
ft loch which eooc la coatact with the h*/ are to affretod by say pr o wi a applied to 
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th* ^It. nrio tli*fcpertion ofth. laA ^ ^iSl* 

Um v><>“ of T*«^c* lo th* «itMi»wml erf the 
exhibH.^. inte^ TiS .uf.* 

umal eootrivB#*** of tttiabl^Ti •*>•1 tprmgi* ^Th* k#r k ibovii w*n»rawT 

,.„„ ^ v.;iLi7 h ”‘Ss»’sSa^% - 

io >«. V**- iLm liiaimil 1147 l»»tl»*bnl i which |>le«« i* totetxhrf w 

^ r- A. «UT.* » the boa, It 1 . u« froot 


lUO 



.1. _e .1* mmUrri. each of which hae the aeaal ilo* «aiJ notchre. 

or Ibmnoet of the range rf ti* ««®blrtii, botm nioag theae »io« ie netted lo 

In other lomhlrr-iock. the tump or „rt„l«w 

the Jedt. in «ch -J and biu. or 

the bolt, the atump beeomea pr**^ the pichnn of a Vitk wiU he 

biuda againit them. How to to Me that the moeahla action gieea lo 

ahown^her o. , to k -JoSoT,.^ * 

ihealnmp *" »•»» Hobbe lock £^*o( Ac IUih«l»e hole in the eeotie 

la netted to a fufiMd at the back of the botn the 

of which fita upon a ctirtre or pia in a "****. doing opoalanetole by a 

pleoe »oe» eaaUy oo 

amall Inndiag apring. niode ta . . ,_nii^ {■ tba naaal way, the 

«r,io. of the lock «• “ to paaa W 

tambicr* w* to t ^ ^ „ EttMnfl f^f*** , e«lli*r W ft ftJ*# 

iniH»nf throofMlw , lo withdraw »h# boh brfcr* th# tnraWen ora |ira- 

key or by lay oUwr totf nrairat^ t^ Mntbiff with oa ohomwtioo to it* 

pcriy rawed, ibo •tnmp J^whirh h MottochnToo ittcoBtra, and raovco lb# 

ih#fU»pl»riMth#fd€««towluchhi*ott»e^ooi»TO^ 

irTi,;, pto. pVtto^^ 

of the loeki and in ihU porillon theta h ^ preww- of the 

dMboU. Thetnniblmare rtlhe^ moewniede^^ 

sZb, .3ihLii^ritT.g.iSrtor^ ^ 

SSi^Jj^rrh^rhaT^U-«kr,*worka, . n«tai pwo. - .k«h U- 

fc, it. oidect 0« ah^ 

Another loch, toroto by «r. »t°»" t^ai.e The key doea not work or 
ehNtng .rf tka kayboU danag the pni^rf y e,U»drr. 

tarn on it. own eentt^ wSaSTkey m amtWe 

whleh i. tnn-d by a b/d*t»:Wd ij t-wiag 

frora tba .tot or ata"^ in» rfkvch it u i»r»wto 7^^ key-hoia in 

tonnd a lauU t.iled he»l.d SSd the ei^ » aa aai. 

Ae ntual wa^ bo* it enanol 'oRis to ^ key-hole, aad 

i. pr.elitcd'^ ST tJilog^ Wto^’W'kk. 

the alcin ia detached frtiM 'I *>7 i. bnaahl into iT"oo>.e wiA the wotka 

which ta left in the « h«n^3f the bouT* Tkia rrppluiioo may lake p||M 

of the lock, eo aa to .hoot H ilt* c5 in the plate or not i only 

whether the «t of ^t A-toTth. pkU.'^eM .bhoM 

to if Aa lif be iito pUc^ ft r— «!- ‘“'•I.t. 
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locomotht: engines 



ta tW mnfr wwy fer AeMmf tr whMrtviaf iIm Wife. 

_—’ ii aaljr m tuy-halt, -■- - • 

dM mC iT feutdW «r 


dim 

OMSUM' hudw M 

amij jam Wm tmnmgk _ __„ _ 

lamMm ^ kef-halt haaamm aatinlf clmd b; Ihi pim htalf. aa ihl iCTmImI 
Sorfcinir ii ic Om twy time «1 m» tU Bttrm tm tht teipfiv UuMcb jW 

wST^’w^'** ““ '»«•.»*• tamvSa aamU UIW4. ud £ 

l^;OMOTI^ ESOIXEH TV efemeWr rf ,hk wort nrlod^ «, -.rtj 
■?*!**^ ^ •» mindj Moistdwt » • •otfe •■ Mwlmal rjigmm!^ 

thmt at kMonxivi rv|rtaM. Nvv«nlurW«i. dm to aueb km Uidv 

m -i ^ m ,*40.^. ....irjx •. 

aro UHiaccd W Mrodami tU fblWoiai ■rrutirnBnt, ohirb inom fisVam 

vitboKt tmhha. Ii m ka«oa m !>•/“ 
■^'•|4«ii. TV MmraW dnioiiig. 
^ 114f, ii ■ Hctloa of • Wooawttro 
and M iV <V)on VO. 
••7* TV (ooi H tkfowa ion iV 
fipta a *, whkh ofam Wio* dM 
HatVa oa oUeb tV o^rtia-Baa 
TbmpJpraeoodntiVaoal 
V lk«r owa ftaih; n iW Wort 
lm» tf lb* obm lb»7 m 
ibtoM W lb* dirartkn ai lb* omiot 
c m bt • kind of MMh, at nuiliad 
woJah bi In taminm O f u oad Iba 
■. Arm ibt cool l« amod dM 
fanmd hf iV bwo. 

Thia ihto tobn fWci^ ibo teal ia 
iw ra^ i tato y ante oonn tma 
enmfcf froai brWo. d.rU 


" 7 ““^ '™“ an-ii 

linlf iMawdUlrly W foatnbwteb •*- 
Art, oblek nolam oa afrapt of iha 
fam, oad viib dw part air ohkh 
ptTBitli tbolt canboMioa la uka 
Idm la Ike ooljr eaoditkia W okteh 
tt It pnoibit. ta la towll Jmo, ofaltb 
^lUtoK iV coaiidm oajftaatMMi 
of aO Iha porta 

TV pan 0000 ptudond oad lioral. 
iV rm of Ibt optralioe warrrlt 
aordo eoploaoliaa. TV cool te 
oqpTtrltd lata coko, oad laiobta 
"» Va«^ »bibi Vramr aodrr 
Itofotni aad n IV maaindtr of 

-T **»■* *?»»■“ </^) <«»*. riadm,»b«. V. on do- 

^ s",k-;;r :5 

TbteMnjDTor^T^XpJ 
ISd .’LCrS W? ^ *« ■Vi.f iv'troahl.” nraT^ 

h?2!«TtnIdbiKi “‘•■rw. i» pami* ottr iV coaibaMibk. woold 

B« IflTIv '* ■"*’ ewabirtl-a. 

oo. ““»«7*mofeoVotaaih»ania*tw*aat»aKik»-pndaciaf ciaal,i,a 
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-- . ^ -I-- aa> aalil. the other rMirr^ thh tioub Mkrait The eeabm- 

llwT*#**. d»»iie<»i»» tbeneriTfe (ta ihh a- ehoM 

tmitwL. the tSTRkh'wOJ t un wi eitiMW ia nv™«« ^ if "J?* ^ 

win he faoied aaable to rfret *« 

■hore the Irew ead MBoke *« amk* da an«»aoe i. e. *f 

eoaplete aad fanperfhct. Thie ■ahaJ talu* pUce aithceeahaettaao# e«l worfioary 

“'rvU^^fc eU. other eaaeM -hid. eaatnhete to the b.p«T<eetkdi odth]. w^- ^ 

earn la d5 untin thiaa-dTai do aet aleaye aoseire a t-oper^ 

ioBiUaae daaier »>4 the eolaaie ed caaboatiWe gaa la ali^ aleaye too eoeueU^ 

to alitor^ m hria« to«eietitly TtTl^ ariiaL^ the 

dical efcei ehich M. Daa»«y hae reaweed 

, p beat Mided lor their eembaetiaa. Thie jtoJcato ia ediiOT*^ «»«. 
nr^MBiwa. h aUowe af eoal h«in» barat *iih aa toach deeUity aa coke, and 

tofee the anal aapeaaa of coarartia* coal iatB e«^ _ _. « i. ««ao 

UK-TsT tree, a Roith Aawriaaa tree, the AAtaia ftnJar m. “ 7 

"73g5-,rii:rS2f a . -h-,. .ja a ii™» 

aTlerarr ia the eraet of the earth ahlch hu heea ftilad la «th atetallihfw 
T^rZ.7J» a^nT^ laate name Mr to a ««aurr tilled alth quarU, earhoaata of lime. 

fteqneaUy led to the Uea that U eai>re«aea the coodUioa of 
aJ!ihll.TL2:^to^3 rleh of t^aiti-al hod,, to -hlrh a 1^ »«« 
ia the iJtoctato defteo, any reaenihlanoe. Danoa aoaie yt atary aooiralaliiei^ 1^ 
rmel of the earth baa been ettoked. there ftaaaree harinf. of ouorM, aoiae fecial T«- 
to the dimetioo of the force ahleh jetidueed theta. 

_ f . - — CUed in. acmdinx to aonw laa of polarity aah toineraJ 

!!ll!!Miie!tba^c^nt^ id the lode haria* feneraUy aome ipocial talatloa to da direc- 

“ToOWOOD GmftAt. Bm. tin. fr.i BUMi. Cana.) ia the wood rf 

the « »— A —>— (\ieiiAieririTi a aatlre tree of Ceatral Anmnea, *■ Ja>a*l™ 

aioee 1715. It waaTrallntrodnwl into EnaUod la the reifa of ^aatwth. tort M It 
afforded to the naakilful dyefi of brr tiom a 
from bmapaaed. naderarter. t*- 

br a U^aaed la the 5Srd year of her rri«n. ’m aame prrjudiee oiato^o «e 

umeUw vaa enacted aaainal iaiiiink At length, after a teatnfy of ahanrt peohibitlo^ 

thcaa ttea meet raluddTi^ririal ntaltera. by whieh all oar ^ ^ the g iraler ^ 

rf71^VaIIItoael«ht.ara dyed.tr.rcaUe..d tobeaaett 

jL 40 Uk &0 f««t bixha lb* irtrow toto lo;tt »bo€tt 9 l«t Mk$, th* 

X toP tiSm^i^W •«•««> "• «»•'««* <« •h' he«" « yl fart ^y being aeat 

nM JSntamim, maittr. arete- arid, maiiiri aalla of lune, with oAwea. 

- inmrhedecoctiao of logwood U rf a deep dnU 

a brighter «do«r hr mtida Alkali.. |H*e h • 

AeStoe of lead eai«. a Mae. Jma * 

dark thdet Woe. gelatine Aiming a leddiah pneiidtate «. _^ 

Old wood, wid black bark and aithldlle of the while attorom. h 
Lugwood it denarr than water, a^idr grarity. I-OIT. tery hard. on. 
iSTSd alntm ladeatntotibU W ^ W -d 

LiniiMt iMBtM aad A bol ItKiffniflrt anw\K «» 

Wh^c&lliiSi. fcr wmw time expo-d to the air. d loa.. a of ^ 

dyeing paw Jr Ua^elsoctioai a^ha theoaygrnof ^tamt^h^arfih^a^^aa 

i^DinwrtiJif preeiiiitating wmi gelatine, which U had net kefcea The dry aairaot 

lill^^’Sirartnd d.«Slo«. .«.eda ool, . digiur, coloar.^__ 

Ihir ita applicatioan in dyeing,^ flutes 0TB| CaJJwi Paianaot I>t(giwi| IlaT 

Dmaa. flit '■ 

The iigeirta af logwood were^ln 


ISM • 
l«5« . 
U57 • 


90415 . 

5M80.. 

35,SW ... 


LOOAIKO GLASS. 9e« Uianoan. _ 


Taiae 

. .^195,795 
- M4490 

. 1964d0 
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LUBRICATION. 


LOOM {Afttier a fitwr. Fr.; G€nii.) ii tiie SDciefit bimI veU-koovt 

nuehuM for wfaring e)o«h by tfa* deeuntinD of ■ htmi et |un>le( ibmi^ tbieb 
nin UngthTiCi. called the varp of •‘lain, with other tbrcadi thnnrii tnunrendj vilh 
‘ (butle, ealkd the wool or weft. See’dacoOAUi Loos and Wiuvua 

LI'BRICAKTS. Otcagiamaar fattr bodicecioplojrcd for the porpoac of redueiBe 
the friction between twojiartt of a macnioe or carriage;. 

LI-'BRtCATION. Tm Ittbricaihio of the wheel and axle of railwaj c^^ia|^ U 
effected by a kind of foop, a eombinaiion of coooa-not oil or paliaHMl, or oa'inarr ihta, 
with aoda bcinii the « graaae* with which the boxea an filled. The beat prndoeed 
by tlw ftiefimi melu the (naaa. and it flowa ont npoo the parti h motioa through an 
in the bottom of the box. Heavy maroinery, eoeh aa potnptng enginea^ 
iv<|iiin lenarioM bodiee aa tiurir Inbricania, while the finer parta wiiut be carWUly 
oiled with oUa at ftee aa pnatifala from any of the litty oeida. Spinning machinery 
for example, nnat be Inhricatod with the fineat otla, or, aa it finud to be atill better, 
wth thoae peenliar hydrocarbon compoonda, aa panane. glycerine, and the like, 
■nie folkwiBg ia a timpla and cl|cacioai plan of luhrioating the Joinla and bearingi 


of atachinefy by capUUry attraetioa. the iaventioa of Edward Wiw^, Ea«. t— 
Ftp.MM» rcpreecnta a tin cap. which baa a amaU tin tube a, which imaaca thronsh 
the bmtoBi, at ahown by IIM 

0 


the dotted Hnaa. It may 
have a tin cover to keep 
•at thedoet « 

Fig. 1151 it a plaa of 
the tame. 

Fig. lUSiaaaeetiaaflf 
the t a me Oil la poared 
imo the enp, the one vnd 
of a wonted or oottno 
thread ia dipped into the 
Oil, and the other cod 
paaied throngh the tabe. 

The enpillary atlno- 
tinn caaaea the oil to 
meeod and pme oeer the 
orifice of the tube,« henee 
it firadnally detccada,tud 
dropa aiawer or «|Bi^er 
aecnrdiag to the length 
of the thread or ita Ihirk- 
neat. anlil every particle 
of oil b drawn over by 
thb capillary, tiphoa. 
The tube b hHrnded to 


aft 


e Mt into the beoriaga 
f ahafta, Ac, tad b nude 
of any tbe that may be 
wiih^ If oil, or othrr 
Ihpiida, b deaired to be 
dropped npoo a grind* 
atone or other larfher. 



Ibia cap can have a hanile to it. or be hong from tbe etning. 

Fig. I ins. Itb t^oenlly required to atop tliccapiiln^ aetiu 
W am yim g; and ihb hae been effected by meana of a tigbtenmg aerrw, wkioh paiiM 


r aetiun when the machinery 

_V— ? - -voevicii oy meana or a lightening aerrw, wkioh paiaea 

^ '**• ?»»••«* agamat intemai oriflea 

** t®b^ tbtf oU from 

_/»p.llS4. ^ tlMae aerrw cape are need upon betma of enginea and moring 
•• •P* lo he tightened by theynoiion; and luaa, aa the aetioa 
Witte acne b anoertala, fiom the workman aeglcetiag to aerrw it dovn aulBoicady. 
" caplllaiy thread wlum the labrieatkm b not rcqniirdi 

to rffert thia wily.a Ua lop b flxml to thr mm with a rooad pipe aolde^ tC itJ 
5?" fj** ■ pe»r*l caa*. and aUowx a hoil a to HUa Tiaily. In 

>!«. llUtbc b^l bdowatinyV' Il6«tba holt, which at a piece of braai wire, b drawn 
op, md Ihia the flowing of the oil b chedled. lajlp. II5C it will be obsarvid, that 
oiNi H hrpe in by (t* b«nd r, rcsttnf in n Initml tltt in tbt pipt, nn4 rt 

^eaanoi drawn ou on sccoont of tbe min n. One end of the Ihraed b ’fimtened » 
t he e ye bole at the hoticea of the boK and the other end b tied to a aaiall wba which 
crotaca the lower orifim of the tabe at p, and which b ahown in pbmU«7. 










































* .LUCIFER MATCHES. . • ”7 

’^.TbS; “bibtK. ::j^s 

. K»( thma throc«h •»«JT ^ ’JSl on on* .We ^ «»«**" 

thn wbo n fln« «"» •*“ * **.4 the eowr on. ««> th. bolt hi th« 

nod the othrt ««<l <™ t*"* ‘’*^,,"^t_ ,ir.viii>^ two mu 1» of Uw ttawMl. "W *y“i 
{ton ocroM thn wt" ». J"“ .t 2 »Il>,Hr.tor tlS»bolt mto bo dropiwl 1* in A -1 IS*, 
.nd TOO 0.0 then lift tlw nro ono thud of thn foil Wno- 

“ * msflhcvurcrt 


Xrsi-r 

iiV^nd ta nuking mntei^tbln ^ ^f th* Ffwob wd Ea«W» pkj*- 

prodoet ooo«n^ «» b, u> o»««w»»*l Unlomonl. when «• 

KWk of Uw dlmeoiwin of u mcnirt iqo^ m mtcbrii thn* hnTn«— 

7^ Too diec% «ieh ritea 81 . «mffW ftK*«y In 

u . JW « I 0 « « »' « M^^er, erom tfifMfiOO la 8.000.000 

Ibondoo. At Meur^ thnon/ S^ ^,^^ ****^ 

u2 mrd?^«U>Wofth.duh.d.|JW^ 
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LLTIFER MATCHES/ 


'.*** ‘1^ plat™ xtmdfiu.X las b a rr«inml„ *«.•„ 

tlirwigh tbt plMtr. A toDTcnieDl iIm of Mata ii ttnWlMhc* bnmL i,.? 

Udik ?»«*««« B 1»> fisina thehuk of itjpite 

tha ^ „f ,he p,rfor*f«| portoT^ 

iU«n« «d •«"“ **'"* •PP*“d to (fo hMk « 

twin* first nlir u ^ *^**i?! **. "’*^^ ^ forwd tlirnacb ih« prrfonuJans in Uie |4it<, 

•«««• io tb. ottooftcturTof laoiftn uTik, 

«B«1 bmlo* Tho dipnlnV^S^ "P*”’* •'** “"«•»•« m it. iIm comtuv 

iha oolr <H»rtmea7i fL^ •“ '*• «“ Mr- 0 «b. 

eomplaiutit^ Wotild *vb limitth ”P«V*? »r» m any way airect«4 with peculiar 

t»ui41p|»noolywtT»»UiekS7 *T «»»»»»«t»et 

to tbn pronortioat of ilu onmnn^^^ ** *^**k*^“•®'r*cjr otacrrnl rtiMlw 

™u, piSKT "““rw. >« icH*. 

CWorata of pntHb il cou^StMu 1*^ oorkmii. 

Ciotori- « > «>»» In tkr m«». 

ptopmle* mueb r^wtmd tba ^i* ""“l^r of yean, u hi eiplotlii 

^ oompo.it^^Srl^i^^"' Ike buiMioRi Md ib« limb, of lb. vorkmro. 
inbic {.b«hU^^^h^I^ Pk-Pbonu. of r>» 

P^pertVxof n, aooouot of ‘hi hyp«n.^ 

uenijjoy*!. If ignitkm UroaniHl -Ufc!L^^ “*l“'“n>orrnmiin bhM 

-Jlmioi.bU or*• “•**• ^1»«tny of pbo.,.lHOO. h 

•0|^ foarimv miiwL ^ b«n« rniuiid or •* maUri-rd," 

nelli^ co«po,iUoo ii.prrad npon 

tbu’w'lili^ •T® ‘•'* Mtmiatrt^ll.^^^*'^tb.work- 

tpu m dtme wiUi mat rapniitr tb» ” » *** i •* 

lb. nor. lublr to inluViooI u tlnv ^ ** r™*iil«»bU. and 

w ibe Cm. of tbe worlSnn^rw^ ‘I"* 

aitl Uw avrriM aomhar that he <*itn ** fi*ncraIlT fcft to g nagle "'n/hvaaa t 

ttiatehrt, wmSi hw |,OO^ooa ^ “PPowiir ««di frame to bold S.flOO, 

from K|o to *oe Fahr. m •* • Irmprruor. rj 

•tan Wb.n tbr liialehe»an^I«!lt*il*^!*”* ^ funn ii rroirrd at tbii 

•nltU lodf.„^";;r;:i^ to^c^.*.S?r. r. t^O,^<lrrngroZ 
1^ «TIh!rC,^iiaL^rSJ^ .«r rt^nnir. roL ttlril 

Nhl?^™.* I ; 1*^* I nebre, or rrd lead 

^ FinrglB* - ~ I Small 



•M. of tbr p,p«. .iib rinru^rf ^‘'‘“^’•'*.*«r««bl. odnor. ndM^ rich 

tjirif eedi with a lutj< of j^r abtn. ondTr.*^^ ^ *[2-' **'e- “d innu- ooe ef 

Ad rod after il ted« » Itnlr PmeO- Oo robbing tbe 

^fmeotiao of aalpbmr.^* ron«b.eoHbe« Ibe paptr will uke flreb whboul the 

To form UMifkr wood nmtebn. th:t oiOnat ntlpbur. melt fa, . fla..^„oMd 


LUTE. 
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tin r»« M ibikIi wliiU! mix u will ilB»a omMtnm of to meh <Uep j mk* • ^ 

wiin. mb Uirir owli imtiaw » ml bot inm pl^ uU ^ wood 
be ■liiAtly etomd » dip them now In the iwIibI »■« for a nument, ab^ tb«m well 
on laliiag them out. and finally dip them Mi*ni»ct.^u» the abom TiKiiI>fala. " 

diiy. they will kindle mdiltr by (hetioo. . . , c_i 

A “ Safify UKfftT MatcK” aa b la tailed, haa been nuumlkttored in Swrd«. ^ 
patent wa-aoblained in that eiiuntry by Meav*- Bnant and May, flw tbia Mteb. lit 
ntcaUarity'enaaiaU in the dhriiiao of the euabaMibie In^pediena of the Inclfitr between 
& match bbd the frietiai paper. In lb# ordinary Ineifer, ih# pkMDhoni^ aolphar. 
and ablorale of potaib or nitie, are aU together on the m^U. which igiui« when 
mbbed aiamet any rWii;h nbetaace. In th» Swediah aatrbra iheae matenala are id 
diridad that tba pnoaphortia la planed on the laod-paper, whllat lb# anlphnr and a 
miniainn aaonal of chlorate or nitrate of potnab b ptaecd <» the m^ In entM 
thia arrangement h b only when the phoaphoriaad aand.paper at^ 1^ aniphimarf 
match roac la cwataet wiUi raeh otber that tha Ignllioai aocwri. >aitlier mauh nor 
aond-paper, aingly. takea fire by moderate Metina agaiaat a rough mariM te. 

The eoatpoaitiuo of IncHirr matnhea rariaa greatly, ai it rrgarM the proport^ of 
Omi tmttrfHtU employed, ta principl# tKejr ert# bowever* u w# oeicriiwd Ibem 
aboT« t ererything depeuAmf oo tht ipUtnn ttf tbr pbocpbcmia, aod (be perfect^ of a 
Ittcifer noUeb m ia tippioffflMi mifeb wirb a edfnpm4^fNl «bkb will nifirtly opmi 
Btlntkm aeaial any Toogh aarfbee. but whleb b not Ibbb to Ignitmn h.tmoeh prtn- 
anrr aa bamy ba nbjectnl to ondcr the ordinary coadiiloa of heeplag la cloaad boaea. 

•HTw pKoontinn of teifer malcbci haa hern atlrnded wit^marb baauo anfferiiif. 
Ecary penon engagad in a fketory of thb kind U more or lent exposad to the fume# 
of pboapbnraa, and thb cxpntare pradneea a dbaaae which kia haaa thM de^Trrd by 
Mr. Hiurifoo* in (be Qwirtrr/y Jtmrinti cjf aVnfiru/ ^ Tbk 4iieaiK» be wve, 

“ k of io IneMloM a natore that il la aifint mpp o ee d to beormnnem tocabaebCi ami a 
moei aerbrna dbemr of tbe Jaw is pmdneod before tb« patient la fiiUy awam of btaco«i< 
ditwo. Tba dlataae gradnaUp ercepa oiu until tbe aniforer becomca a mteemble aod 
loBthaome object apeadiog Ibe beat period of bia lUb in the wmrda of a pahUo 

Manr pniieota bave died of tbe diaeaae i iiiaBjr« anaWt to open their J8wa,tara u»J P^ 

with earioM a*^ necrosed bones t oUnn baTo mlTirred drcadfWl mutilatiaaa from 
furglcal OMrationa, rootidatiag thmaatlTM happy to maape with the loaa of the greater 
portioa of the lower >w.'* ....... t, v 

Hy the introdnetitm of aa amorphoM pho^ihuroa dbeoetted by M. Scbri>tler, which 
U hi nrarly all reipecli aalik# the ordinary pbnaphom^ hat which anawera cic«#4> 
higiy well fiw the auuinbetnre of hieifer luaiehea, thb dbaaaa b preeanled, tha maan- 
hetorr b tendned mar# healthy, and th« boxai of matebe. thcmarle## l•mdBntmma. 
St* PwofPHoasa. In 1M7 oar importa and vxporu w.r#— 

. ltS,1U • •/it.oai 

- i;4M>a>d • • 

Stpatm Lactfam-WondfCahie FeH) - 10,#M - ♦ /IMS 

„ V#«ta ct Wax, No. • 6,SO4,4»0 • - 47 

LITMACHELLE, or Fir# Marble. Thb b a dark brown ahidy marfab. kaelng 
hrillMBt fir# or rtanycaf mfieetiniH from wUhin.—fiae MaaaLX. 

LIINAB CAt'STIC. A aam# ft>r niirm# of allear, when Aiaid and rtm Inio 
eytiadrkal mooMa. . . « . 

tFIMMINE, b a anhbanr# of a gwiBiiW amwaranee. to aamed hy M. Canola, 
hiraaia h waa ofetalnad fttm Laplaoa —C. O. W. . . , , - 

Ltipt-'LINE. ftirm Ummahn Im/mlmt b tha pccnilar hilicr aroowlb pnnelpl# «< 
th# hop. See Baxa. * 

I,rSTRIXO,iO«n»timea ipelled Jd plmnonead l.ateirriagi a peenliar •blabig lillu 
LUTE (ftom humm, clay t Em K>m, B r wAB p r . Oerm.) b a paaty or loamy 
matter rmptoyed to doa# th# Joinla tif chrmital apparatu. or to nail thrtr rarfner#. and 
pniteet them frooi tha diroel aetioo of flamr. Laica dilfar aetordiag to tha aatere of 

the rapoori which thayaiadntioed to enaflaa,and tha degrro of Wat which Ihryara 
ID ba capoacd 10. a ' _ . . .. «P 

I. Lmir .mtuttfirniMj, madainlo a wA plaatio dongh water, and ImmediatfTy 


/wporu—Laciflui- Wood, Xa 

„ Veata of Wax - 



tion of gtna, aad b tW it* for ftooHilicie acid. 

*. Ltttooftbiek fiun-waur, knemled wbb rtapp and iron Minfi, arreoa weO for per- 
maaanl Joaelhma. aa it become* axtfcAcly wild. ^ « 

& By aoBonuig ia wairr a ptoec nf tbwi^beijwn-pnp^. karadlnf itt dnt wuh nr- 
flnar yaatc, and iWn with atanr pOPer* day, tdi it aeyira tha pn^er cuoaincuca,^ 
laU b farmed which dam not readily end^ acab oft 
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LYNX 


« 

^J^e. eoe>itfh>K a ioluioa of ^ fcaettUd bto m douh witb ■m.w 

•Ukrt kma, is ■ povc^ ctmeal. sail with ^ addUioa of irhiie of m fon^ th. 

•“ "‘'"4 brokea rcsMli of porMbin and »toa^n«. 

w ? tfo».*«>n»jliiii« bi woler, bmI tboa IrUorattd into nano 
^ith fiTtb-iiakfd lime, fonualio a rwUhie. ~ mw pans 

S. Caleined nrp™". diffaied tkroit(fc milli. nlatioa of giae^er itanb. ia a aaloablo 

ill BUliy ^ ^ 

7. A lata mada wib boia^ mrlted t^tchouc. aod pipo-dajr, ioeoraoratcd iato a 
“y *“ ^ •«»« »lwn cormd ia a eeUar, and aerrA adairablT 
to CQofioo acid tajxatn. A* it doei not hardoo, it may thcnttore ba appIW and taken 

off as oftaa as wa pkata. « " 

*■ ^ ■ "P**. mtfU adTaataacooalr mod far 

i^ngehlonj* aad acid rapwn. ia em^faneimrwhSrMW el^ 
I ^. ba effacmal. ot we ma^ asa I pan of eanolchoae diaaolrad in tvo parts ot hot 

ntataUm 

. JihJJilL '*!^*'1*^iblra inmted into aach other, ia a doeah mmJe with 

voriiad with aale^YUat ceitmnt. 

a • ^•"» ***“ »«b:r. opoo aoma oocaaiooa. aa U becomca 

a cooiMMn f itrrcjut msaf m tbt 

1^! of the wcU (Jlamia UucU), a aleoder 

fc*Iv^‘u c^aJSwt^^ a£-t thrw faA. and aStiraud fa, Um «e of dy^ 

hoSHTil" '•<"/“«» extracted fWmi the weld by 

b^ng a^. and ah™ ^ aolntloa la ctmemtratni and allowed to oool. the 

“ f- »> *« *VP coUootad. dried, and Mbmitted to aoblhaatioD. when 

u u foodentM U Yenow BMd)«iL ^ 

h naed a. a ydlow dy^ on eottooa^ineipally. 
tttuuifWrritTtovi^ ^ litll# OMd M pTYMTOC li ««■ fuRDerlj tucd by ptprr-tiaagiug • 
rrllow eatiialyaopirSM far that 

E2“’ br AofA snti Ptrtmn htrrtM, It maitM vUh scidaiiDd »Uuiic«» lb# 

ft* •**«•>•«'“« ‘I'o eofanr. The oompoand 

I. o ™ «“yi!a«. and at length becooica rad. 

wiA^rXiTinS^J.^i?' P^bWwnle of Un. and ioatate of lead , 

Wiute, ami wUh mdplmt. of 

iVTSlNtOW!? *■ K. B. 

jETcdS. ben. ftood In rfuUe naphthi eoal naphtfaj 

LYXX.—An animal pnododng a famoilte fur of a grayiali white, wkh dark apota. 
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. ,00 of SL Nic^phorii ^i.S 

r: sr..s ■“ 

Wd to M- DtMwrre'i di»e«>»erjr. umm. tlul W lud mhooiJnoM ill H» 

1, i» tood^ ekor fro- -"IZSSw^of tk« m^t-TT-tyf fif 

of McmnliBB »*“> *«*“• Bpo« wb«^» ---- 1 A. .«i •» 

Of w*——^ L-M-r ftft IkHtfarriTo N- 


prodon lb* •«»>• «• A*»t" " 

■11 ibM toit— «b««r cxlmno 

prvc^ *-lh I- 4^. « t^ 1 

In prodorioj ih» . gooiM^ kIwTj* _ 

dn^ of a »nj dobcW- ,fcrt,ic.lly ^ "• 

a eafwfiinj ^ by tW oa*- TW »»**»*• 

diMbnu woooodia* fron. any liodnad »«f«aa«l. aa tv 

u ibc actioo of li«h^ ‘■Tl’IkT «nt i«iMi«b«l df«crit»imo by Dagoam. iW ptot^aa 

-S'-- 

of tbe opafat/JT abooU 
rtoald ba laid upon r ■' 


aanaicm. Tb# P*aia » ~ - 

Wd rabbad cloy artih _ _ ,jdi Um aBaar a-fcra a f ag r -ai a . •'•^ » 

TL. plan, ia «W ptaecd ta a .ira frai^MJJJ^ ^ ^ ^ I, 

roirTbup^ aaauiohila «y>ay « ^ 'tbal tbia apa ratia n b taaap*^ 

■b^ fiaa -laalaa » ,^1! or atarbla ilak aa mol it ipt iAly^ ^ba 

Tha plala aiata now ba Uid ap^ • ■• oiib ootnoi and p—nioa pandK. fr 

«bita anHbea ia tn ba brybn^adb y ^ ^ a fra ia — C dibd ^ 

«.■, ba on« ■»-nrid-T-bb tbaa*^ ^ 

ftkdna nfrb eoMoa and^ka i ap-Tnonbl tbmby 

l^aftka cotton bald hi tbaia. or to braatba i^-lu-F-'. •»— ^ 

Vm-IL “ a 




DAGUEl^REOTVrE. 


After claiaaio^ with eoiloa >lao<, Ibe pUtc ia mJf for Um next 


be prodooml. 
oprnuiaa. 

The tecood U that of iodiaiag the plate > a box it prrparetirbaTla* io<Una 
atrewrd peer tu boUom. and the •liter plate, flue <lnTn«ani>rit'pUenl a f« inebet 

nme. Tbe plate mint be left m Ihirpoaiilnn tiU tbe aurfbee of the tUrer aeanirta a 
5.^ *•“«. by tbe tapaen of iba iedioc riaing and eondei^iur npon it i 

bin It ib^ M allowed to aatiune a tiolrt tint The room thouS^be^lumeiL 
* Il°?employed. WTien the box fa in eonatam use U geu im^ 
w unrformly m>d rxpidlv; but in gbnetxl .tmea Jf tSe 

«iito.ph^e iraperatarr tbia npernUm wiU be effected in about twenty miantoa. if 

lepeatoi ** *>• "T^lfalH. «»* the whole procM 

TTie plate with in golden hue fa to be introdoeed with ita tfimc to tbe camera 
ohwura. IXnng tbn tranaftr the light muit not be auflered to atrike upon tbe 
faraiAe of th* pUttt oq whicli ftceotmi, tbe rAmcn oWurm mar be lixbtod briH!r 
wita a amall w%x taprr. ' 

^ now Mhrained to t^ third operation, that of tbe eamera obaeata, and 
the ^ ,^i^ dcUy. Tbe aetlon of tbia maebioe fa obeioualy quicks tbe 
brighter the light »incb »«* upon itt and more correet according aa the focus fa 
peeriu^y mrurately adjmtod to tbe place of tbe plate, by moeiu^ bnebwarda and 
forwartfa a rnughened pane of glaaa. till Ibe focal poiot be found t and tbe plate fa to 
be maenc^re^le tfo^ Tbia apparatus exactly rrplacca tbe greund gfaeTiVliile 
the preparad niato la being eutened, tbe cainera tnual heeloeed. The plale fa now in 
n proper paaitma to rcMiwa and retain tbe imptraaioa of tbe image of tbe objecta 
priRuM tlw momnt that the ramara fa openaiL Kxperiener alotn can Iraeh the 
prtqicT length of uim foe autouling tbe plate to the cimeentrated rara of light i be- 
innto that time »anee with the climate, die aeuoaa, and the time of day. M w Ume 
a^U um he allowed to pw than wbal fa necraMrr for lltiag a dfatiM impreaaion. 

hnauae dm parts maant to bo dear Wfwid hr apt to become clouded. The impreaaioa 

of the image of ostun fa now aetually made uihio tbo pUle ; but b ia aa yet in.faihle, 
and it fa only n faipee of aerenl mlnntn, during which it la expoaed to mnunrial 
”C!“* *™'^'"** objccta begin to be acwo. 

The fourth fa^ opemira with quickailrer, which muat foDow aa soon as poaaible 
the eomtiimnn of tbe ibiid. Itrre a phial of quiekiilrrr. a tpirU lamp, and a glaaa 
fonucl with a long neck, nra reqfmred. The fonnci fa used for pouring the mereury 
tato a cup. pl^ m the btmoat of an appmatua which wdl allow of the appliouion 
of heat. Nil daglij^t moat be admitted to the mercury boa. a amaff totter oolr Uina 
nard to rxaainr ^ lime to time, the cflMta. The plate with dm dormant image 
la plar^ aotne dntonce aboee tbe mereury, which Taporfaing, evolua fat a truJr 
matriral mannrr, the delicate linea which the aofar pcaeil baa traerd. ^ 

a. "5?^“*°*^ **" httarior of the apparatue, and the blaeh board or frame 

.hould. be rtrcfolly wiped, in order to mnore eeery particle of mrreare. Tbe 
“Cl ** loapeeled in a foehle light, to aec bow for tbe ptneaaa baa suc¬ 
ceeded. The plate, freed from the mrUlUe TamU. is to ba plaecd ia n box. protided 
with a eorer BtMl groorea. to exclods the light, till it fa made to under^ the laat 

^'or the Ufth and Inal opentioo the ftdlowing attielea are now renuirad t_ 

airnog brine, ora weak aolmioo of bypoanlphite of toda t two trougha of tin plate, and 
■ j’tff dialiUed water. Tbe abject of this proecii fa to ffx the ptiolographic picture. 
One of tbe tronght In to be flUrd with brine to tbe depth nf mu inch, and the other 
with pun water, both liqaUa beiaghrated aomrwhnt nnder tbe boiling pout. The 
aointiott of hnmanlphite of eods fa ptrfernble. and doen not need to be warm. Tbo 
pUir fa to be DrM immened ia the pan water for a moment, and trsnaferred tnunr- 
dfatrly to tbe aalint toiatian. and mured to and fro in it to eqaaliie the action of tbo 
hquor. Whenerer the yellow tial of the iodine fa rrmored, the plate fa to be lifted 
out by the edgn, and dipped atnigbtway in the wnter-tniagh. The plain, wber 
lifted oat of the water-trowh, fa to be pta^ imowdialeiy on aa inclined plane: end 
withunt nllowiag it lime to dry, ia to bn floated orrr with Iba hot diatilied water flrm 
tbe top, ao an to carry off alt ibe aniiac matter. Aa the tpilckaiiTci gUleh tracca the 
tmaga win mr bear tooehing. iheaitrend plate ihould ba aecand by a carer af ntaaa, 
nuuir tight at the edgea by panting paper nmnd thewt. 

Tbe Uagnerrrotype proe em oa pablfah^ aiihoogh rren Ihra aa raceedmgly 
brantiftil precno, waa not mnHcntly amaitiTr to enable Ibe operator to obiaia 
''portraits from the lifo. A period, of Iwentr minutes wm nquired rrm with the 
moat fovoarahle ligbi lo prodace the desired effect. Numerona modificatlana wetw 
speedily intrndaecd. and many of them were nntruted. 

The p rii g r t aa i re ndraaoe it thfa branch of the pbutographic ait, Ihm^ of grrnt 


I 


, DAGUKRiy:oTyPE. , 3 * 

iBlcmt. Muuwt be dtrtli on ia tbii pUee. Tho« wbo nr* iiiternHed (■ Om kiM|n>r]r, 
will IlnJ the itTnrtuuuai fully detuM in lloai’i Maumtl ^ Pktlfpvpkf, Mb Editkm, 

• I»ft7. It will be luIBcinit in IbU work to detail the more imporual inpnnnnraU 
wbieh bare becotne graenlly adopted. Tbr Brel ndraocc of real tmpiwuara wae 
^lade by Mr. Towerw, of Tvrnnpnn, wbo baa awe* that titae diatioiptialMd blanwtf 
by the IntnAietioa of hiefyatem of Grral Circle aailioit Mr. Towaoo ttiyitealed tbe 
aw of rolarfca Irttaei. and by actio* with aacb. l>r. Ifmper, of Sew Yori. waa tbo 
ftnt u> prren^ a portrait frun the life. Still thla waa a tedtooa pevceea. hot la 1»«0, 
,Mr. UodiUrd pmn^ the aac of bromida of iodine, by which inBoltcly ioerraaed • 
a •aadiUity waa obUionL Frum that lime the Dapnerreotype waa gnomlly employed 
(V portmitore. uitU the brilillea of tbe cniludioa proocaa dnra it from the Held. 

. The improred wattipalatioa bow rcaolTea itaelf into , , , „ . 

Carefblly poGahiao the aileer plate after aonm of the metboda prreiooaly deecrtbed, 
and the applwatloa fiually of tbo hipheat poUdi by tbe toe of a boffer, the beat form 
beina that employed by M. Oaodet. 

In a box 00 a rtdler, to which there ia a handle,/p. C3^ k placed a long picoc of 

C3B 





drab-coloured erleeC which can bt drawn oot and extended by means of a aecond 
roller upon a perfectly flat tabic. Tbe Brat foot or two, (ar example, k drawn outi 
the plate wbkb baa alremly rccetrrd its pTrliaiiiiary poliahiag k placed bm down- 
wards, and being pressed cjiMe with the flagm, a rapid circohr notton k given to it, 
and la a Pw ininusea It raeaieaa its highest Inatra. As tbe eelTat becoiaes biackeaed 
by aao. It k rollsd nS^ tba poitim remaining in tbs bnx being always perfaetly clean 
a^ ready fbr aee. 

The iodising proee aa follows: sod fbr thk purpaac a box aiaillar to that rvprtaantrd 
will be fboad to be tery eoosraienl. {Jig. G3bX 
Tkk lodiaiBg amararaa conakta of a aquare box 
with a eloarly Biting covtr u, Iblac aidra are 
placed St an angle wnb ihk boa. a cop i» at the 
bottom rootslaa tbe Iodine, which k cuvrrrd 
with a tbia gsaea smma J a. c is a eneer 
wbtrh rooftsm tba mmUbc when it k not nM|uirrd 
fbr the plate i thk dlridiag the box Into two 
parts, U It, and n n.the Ibrmer beiagalwtya full 
of iodine eupoor. Whan It k desired to Indiae 
a plate, tba enrer e k irmneed, the aileer plate 
k placed at a^ and the eoevr o eloaed. 

llw plate k Ibaa pbeed ia the kdiaa box 
BBtil it neqairea a daa straw yrllow eohmr. In 
Mother boa k placed cither bnanlM or emne 
one of the nuay accele ra tmg fluids. If bro¬ 
mine, or any braaaide k employed, the (data 
|bi>old remata antil it becontee of a rote eolonr. 

At a general rale, if the eelWw ontour produced 
^ iodiae be pale, the rad cbonid be (nle ako i if dee|i, the red nnul incline In eioiet. 
Tbe prn|ier tiaw for expaeing a plate to My of tboae chemical Mbstaaeaa which are 
deatii^ to prudure tbe icoaitiee fllm, must vary with the htaperatura. aad it rM 
ohIt^w de te rn i iaed by experimee. Tba aenaittec plate k now rrBoeed le the 
cunera o t a eara . for a die crip t h m of which tee I'uuTucsjirWT. It le scarcely oecra - ’ 
aary to say. that the plete masi bt pe t »» r eed in perfect darbneea until etpoami to 
the laiage in the cnairra. A firw aecooda when the plnte k praperiy prepared wUI^ 
be found emple mdkriciit le prtidiiee tbe beat e ffrCfl. 

Tbe im me a s ion mual be drrelopsd bi the nweewry bnx (Jig. (40) ia the manaer « 
deSCTihad by tbagncTTu. lliia mrrcailbl box cwiaiwa of • b« moaatsd M legs, 
baehqp a ekiee llttkig eneer a, and aa trtm bonoat ia which k p Uc a d the awn ary c, 

■ a a • • _ 
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and ■ anil dminoioetor » »o ii>dics(« ilie proper (rmpvrntnre. aba pieee of xUu 
£40 kt iaio (be iiilr of (be box tlmKa;h Tfaieb ibo 

Da^rreotjrpf plate n Sard in the Ammo a can 
be Mon. D ii a •pirp'lamp, and i the plaifona 
on whicb it naoda. rv at^ed b eveotuallr 
fixed by tbe OM of hypnealpbite of*V>dB, abica 
rcmoTct tba bronu^iodide of lilty^aod leavea 
a ptetnre prodoced by the caoCaat belaeni 
a onnibiiiatMia of the •ilTeuuid merntry, and 
the eorfbee of the anchangedpolbhed liltfer. 

The appUcatioa of ehlaride of gold to dr* 
finUhed uSetare tree lalrodoccd by M. Fiieau. 

Chloride of ^pdd applied to the ptetara ha* 
the effect at fixing and enliTuiing the tinti. A 
uuall grate being fixed by a ciainp to the edge 
of a (amc, the plate b laid upon it nritb the image 
nDpermoat, and orenprvad evenly with Mlntioo 
of chloride of gohl, oy menna of a fine broad 
camel hair bream viihout letting any drop over 
the edge. A apirit lamp b no« bnxight under 
the plain, and moved to and fro till a number 
of ainnll •Iraia bobUca appear opon the image. 
The apirit lamp mate be Immcdiairly Tithdnvn. 
The remainder of the chloride acdntloa mnat bo 
poured bock into (he pbial, to be need on onager 
occaaioii. It b lastly to be vraahed and exa¬ 
mined. Tbb operation baa been repeated ihreo 
or four limea with the happieai eili^ of giving 
. . , . ^ Baity and fbreo to the ^'ture. It may then 

bo wiped ^h codon withoni ii^nry. The proeena of eoltmnog tbeae plctuiwa b a 
porely ardfidnl mie, which, while it destroy! tbs benoty of tba pbulogniih, dkiet not 
in any way improve it na a plotnrt. 

/hapMTrmrgne S^atiaj .—fievenl p roe caa e a for eleUng the Daguerreotype plate 
were intrudoecd wtih more or bm aocre aa. profenaar Orora produced a few good 
engranngf by the action of voilnic ebetrieilT. Brrard and Beeiiuervl were nUo 
t® prodnee aotne prombieg rewIt* It’ a aim liar prnecan. ’The following 
protean by M. Clamlrl waa earried out to aome extent with every proepeet of anocean 

The oc» an. palantcd by M. A. F. J, Ctaodet on the SIrt Novnnbcr. IH43. waa 
cntabliaM oo the fhllnwiag facts. A mixed acid, eonabting of water, nitric acid, 
ni trate o f potjub, and cotnmon aall in eeruin proportiona, being poured upon a Dn- 
gwrT^lype pirtnre. anachs ibe nor* silver, fonaiog a chloride of that metal, but does 
» mw affect the white parti, wbieb are nrodaced by the merenry of the pirtnre. Tbb 
detioo .dnea not lam long. Water of aanuooia, containing a iitUe cblnridc of tiiver 
■a tolmUi:. dbaolvea the rrat of that cblnride, whbh b then waahed away, learliig 
the nahed metal to be again attacked, MpecUOy with the aid cf beat. The metallic 
urfiiM ahookl have bren perfrctly pnrifid by mniu of alcohol and canatie putaaa. 
For the ttM of the iagraioue hat cooutex detail!, are tVarfan'a Jaanml, C. & voL xxr. 
P llfi- — nee Acnirun, CotxoDion, PitoToanariia. 

DAIILINE, the ame na Inrun. The IVtuda obtained from ebeampane, ana- 
lommi in ma» irepecta to atarch. It haa not been naplayed in the arta. 

DA M.IR GUM, or OAUMAKA RFIll.X. A pale yellow nein, aomewhal resrin- 
hling ctipal. and tiaed like it la ibe aiaanfiKtnre of varnhdm. Dammam rcaio b 
aaid to be dariaed ftwn tba Ptatu ilamwmra ulha at India. A Dammnra rvain b alao 
imported from New iCealaod, whbh b the product of the Ananura Amitraiu. Under 
the name of Cowdie resin it b In' bs need extemaiarly m a varaiib in AmrriaL 
“ Damar ia easily ditaolvad is oil of turpentine, and when caraftilly aclectad b almoal 
coiotiricaa t it makes a aoAer vsrnbh than maauct the two cmabi^ bowever. form 
an alsKiM eoluorlraa vnrniah. moderately hard and flexihk, and well aaitad fbr ■nep « 
and timilar Borpoaea.'*— iltJaa/tfiiL . 

IlAMASt.Os UL.ADES, are tworda or aermitan, presenting upon their nimtee n 
rariegaicd appeareace of waUertn at white, ailvcry. or htach arina, ia fine linM, or 
fillets I filiMa. croMad, iatrriand, or pnrnilol, lu. They sn braagbt firom the East, 
being flibricatfd ofawfly si Duasteas, wbenee lh«r name. Their excellent iinalire 
^as become proverbial i fiir wkbherraano Ibtse blades an ameb toughi after by mi¬ 
litary men, and are high priced. The oriental procrescs have never been tatbfactoriiy 
described ( bat of late yomi mrlhoda hate ben derbed ia Europe to imitate lb fiafarie 
aery welL 
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ClooM mil IlaclMif poinUd oM lUt three tbilowiof [ i c iir e MW <«r prodocuif thi- 
mnKiu blad^ t I, that of fwroMr/ jUkU i S, that b]r toriwa i 3. the amatr. Tha 
firit, which U •till paniacd by oanM V'rrftrh eotlert, eoiaabta ia laoi^uiif oat with a 
^ inaviog toot the Ihoa of iW(»o<<a of otulT conpoaol of thla plaUs of 4iff*mt kiada of 
cMci. TbM boUovi are by a lalMiriucBl operatioB ftltot itm and brought to a hnd 
with the rV^mal fhew, npoo which they tub^acBtly forai tntM lika flgum. 1. The 
method of «>ioa, which la inure grnrrally mpioT^ at permat, cetuiiU la fcmiag 
a btiadle of rSda or ilip* nf atreU ahkh are welded togather iaia a wrU-aroaght bar,, 
iwlatad aeecral tiiaa* ruund iu aala. It ia re{>ntiodly Ibtved; aad twiatad atirTnalrly i 
after which It ia alit la the line of ita aaia. aad lha two haleac are wcUed with Ibair 
AiiiuUe in contact | by which mcaaa their ilKea will eahihit etey rarioaa coaitgara* 

• tioaa. a. The nuaaic awtbnd conaiala in prepariag a bar, aa by lha lotiioo daa, and 
mitiag thla bar into than piecaa of nearly equal length, with which a fbggce ia furmad 
and welded together | taking care to praaeree Ike amiaaa of etnsb pleat at the anrface 
of the blade. In thla way, all the rariety of the daaiga it diapUyed, earreaptndiag m 
each (ragmeal of the ml nut. 

The hi»d«« of t'looat, indepnaiently nf thrir caocllcat qaality, lhair Scaihtli^, aad 
eatramo eiaaiicity, hare thla adranuge oerr the oriantal bladea, that they eahiblt ia 
the rery tuhaunca of the ntclal, dcaigna, httm. Inacriptiona, aad, gcocrally aprakiiig, 
all hinda nf figum which bad bran drilncated be fa fr h aad. 

Nolwitiuta^ng tbcac aaceoaaAil rraatia of CTooat, it waa ptwtty clear that the 
waterrd deai^ nf the true Ibnnaacoa aryahar were caacatiaily dlAcnniL M iln’aat 
haa attenint^ a aolatim of thla problem, lie ea tip i— that the aa h ata aee of the 
oriantal htadea ia a caal tieel amre highly ehargtd with carbon tkaai oor Carupaoa 
ateel, and in which, by racaaa of a cooliag aahabl^ candacled, a cry atalli a al iwi lake* 
plaee of two dJatmet eamfahutiooa of (nrboo and non. Thia arparatim K he thtoki. 
the emeetial conditioa i fur if the wtlled ated ba aaddenty onolcd la a anuUl craeihU 
or ingot, there ia no damaacana apprarancc. 

If an eaecaa of carboo be mixed with iron, tha whole of the metal wU beconttttrd 
lato atari i aad the regidna^ carbon will combtae In a new pmportiMi with a pnrtka 
of the Mcel ao tbmrd. Thara will ba two dialinel eompoonda | aamely, part atari, 
and carburettad ateel or caat-iroo. Tbrae M Aral facing uaprrfeetly miaatl, will land 
to aeparata if while alill Said they be left la a Mate of rrpm i and fbrm a eryatalb* 
aatino in whidl the Mrtirlee of tte two oompoonda will pbae t hrm i r lrea hi the era* 
rible in an order determined by their aSnily and dciwity eonjained. If a blade 
fbrged twi of ateel to prepared he immerml hi ai'iiliihnu w al ar . h witi diaplay a eery 
diatmet Ihunaaewa appearancei the portiuoa of atari becoming black, w thrar m 
carbomtted airri remaining wkite.hMoae tha acida whk diSoaiiy daangaip ha earhon. 
The alower aoch a cuoiponiid la cnoird. the larger the Uamaama enaa will be. Ta* 
remier rdaiea that the atari tro rib ia Ingnia, lihr lhaar of wcata, far ma k i ng the tme 
oriciilal Ilamaacna, coma ftom Guieonda, that they aiw ihefamcf aball^wnay rvlkaod 
when cm la two, farm two aworda. « * 

Startcombinrd with maapaaar dhplata the Tlnmama apfcaranca rrrv rrfangly. 

A mixtnra of loo porta at aoA hwn, and I of laatp hlarh, owbi aa readily fa ordinary 
ateeh tWreral of the brat hladaa which M. Brfaal |ireeetii«d to the faeiclf d'Knennr- 
agemcnl ai« the pmdaM of thia eom h l n Bi l un. Thia la an raay way of nuking mU- 
riral whhoM peerioae oa m antatino af tha bon. 100 pnrttof Umgaof rrry crey mat* 
iron, aad lOO porta rf like Uingt preriaoriy o iid ia ad , prodaeed, by their nunm l»- 
e«<hirr,a benuliful daauucenc it^At for (orpeg latnwhlw arma,aahrea,aworda. Ac. 
Thia ramjxmnd ia rmurhahle far Ha ciaaticity, an aamniial goality, am puna and by 
the old Indian Meek The greater the proportiaa of the aaidM aea-troa the 
loaghrr ia tha ateel. Chte ahottld he taken to atir the nmieriale daring lhair faahm, 
hrfoie H ia aU*»ad to o oit oibrrwiae they will aat nAad a homegrnrmu damaae. 
If tha Mari contain mock carhaa h ia diSenit w farge. aad canaag bt drawn aal n* 
crpi wit^ a Barrow range af Innprralnre. Whan healad ta a nd-while hennhiea 
*nii4ar tha hammcri at a chrrty-rrd It htrm ia hard aad brhtlai aad aa H paigrre- 
airaly onola H haoooun ttiU num a uw a ll aa h ir. It raatmUaa amnpirlaly ladiaa aranl, 
which Sttropean black mitha caanM farga, kteaaaw tker are igamant of lha fahiMa 
trian-raiitrw (•* working h. hL Breant, by acadying thla pmal. tmcc^gifl in fargMg 
••w4ladra. 

CtprriaBee hn prorad that the ochiciiiar erhm, aaDad by tha workman « 
tfarar (maaihtrkieh aae lean npoo the Acem Eeatm arymttan. are the r»«dtnflhe 
maimer of fargiac them, ae ewU n the mrlhod af Iwiatmg the tlaamania ^ 

ibrwe be drawn in length, the rehu will he longifadiaal i If Ihry fa epmdng^ly fa 
all directMoi, the Molt bore a c^aiallioe ngact i if they ba 
two dirrcliofak **^"'**^ erina wilier prodnend like faaa in far mieeaal In' 
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m (htract^ja neribed to the Wnl Dmnunif blade* are extraorfinirr keenimi 
gTM^x.Wujrof rab.taiK^a uatpilar gnia of fleckiDe** at«ar* ^rrable 
^I,**** “ /wWior MKifjr nW giren oat by any ftietkm of dir liiadfL 

**^^*"5 f otJHTwue The amhor of “ .Vomw/cium w MtO,/.,- remirkaj 
A gndnnan who porchawd one of thtte blade* b ibe Eait Indica fiw a Ihoonud 

tS ^ be^enTto more 

* 1» »»* not neariy an abani aa' a raior, TeL 

• ‘tick roll of i^loth withoot 

ap^ot dtflcullr I a ^ which oontd not be prrfbnaod with an odinary .word, no^ 
lb***bre llartf b an ordinary hand, thought aw^n^ 
wtdr.^ ‘‘‘' **‘« ‘**“'« »" • P>«1 Earopew, 

EmrrKn. m hia latter* fniDi the ^.gm, *ay* : •• t hare acm uiDe i-i-J- ficr- 

auJ^lar., many a« sdd to b. wort^liuit 
fc ^ **" /fewuca*, though it ii by no mean* likely that they 

harr boot manufiirtnrpd there. The twUting and bteiViuJng of the libie* i.r the 

**«“««*. lod 1 hare^i^ *»ti any powmtiwd 
or tta pei^e aaid to be mearporated with the iteel In the real Ibmaaeiu bl^“ 

Ute Oen^ Anottoff, of the Coip. of Engmeen nf the Imperial Roxaiao anor. and 
>U«er of the Fahrm of Arm. at ^Utanoat. in Siberia. Ui. Vaemeh^d 
practice bare become matter* of hiatnry. 

^ro*to» were formed of cau and damaaeeoed ideel. lolamixed 
“iitoro lappoMKl to combine tougbne** and bardnea b greateit 

At lUffriwl perio^ lh**a work* hare been riaited, ■epamtely, by two KaelUh 
Bengal Artillery, and Mr. AtkinMo. who Sare 
recorded the mmlu of obterrathm, ei^rbient, and eearermtbnal ImcTeourae ami 
jererally their caoTietian that the damaik Mrel rwodoced by AnnaaolT 
nralM in beauty and excellcoee any worka they had erer (een b other laoda. They 
acoor^Ana^ the honour rf Irag the rerirer of the art of making damaafc ite/l 
IS declare the Suaiao natnral daraaak ateel i* not approached by 

la# rabrict of asy Eaitcrn natioa row txatln^ * 

The Bibe^ ■word* and dagma wme eormpnied and tried with the cboiceit ape- 
**.“1^“. *** nanuwcua and th* aabre* of Kbona*^ 

a»l while t^ T^ned arUctc. ^t hare been lelectrd Bom anmben mannlhctored 
by chan« of akdl mid material. Aoo**aff anited chemical analyar* of area and (trel. 
imd recoi^ of tdaereatlona no progrrMiec nim^ to giro a true hiatoty of the n^.-. 
to rxp^ and inure neera*. See Swoao hUacricrvam 
UAMAi^'US OtTX-RARRELS. 8cw OcrN>R4BuUw. 

^ ornamented with Hgure* of flower*, 

Ihdl*. Andaeape*. ufan^ dw, woren b the loom, and ia ^ Au-tbe rich, eh-gaat. 
aim expemirc ipme* o^mamental wearing, tapiatry alone excepted. The nun* k 
■aid to be dmvrd from tkunaaetu, where it wa* ancimlly made. 

X hrl^ to that ^ir« of texture which !a diirbgniibed by iiractieal men 

MoiarT h^ihii'rf^l'?*' ‘^ke.t pattern. Th* tweel’of dsmnah la 

uenally half that i^fWlt uha. and eoiiae,pientl 7 eouku of eight lenret mored either 

I" ^ hihmraU, rifhi Imire. h^ the ■maUc.l nunber 

which will Rteit of altcnutc twrrling Rt vqtiRl iDtertwla. 

Thegenerie diSetence of Merbng. when compnnd with eornmao doth, cooiiita in 
inr mntncetHi^ although muform and upiidutani, brbgnt determinue interraja and 
not Mween the nllemue tbtuad*. Hence we bare apeamm* of twericd cloch, where 
th^lettoctioo* ^e ^ u the third, fourth, flfth. axth. •rrentb, eighih7or aix- 
tr^h ituerral only. The tlireadi thu deilectbg oaly from a atraiglil lb* at intei> 
prrae^e more of their original dirvetion, iiid n mnefa greater qoaniity of ma- 
leiiali can be ewl^ed b an c<]nal epace. than b th* alternate bterveetion. where 
■* *'’”7 keep* them more unnder. On ihi* prbcipl* 

peeled cjouii^of three and tour ienret are woren tor Ihcifity of eatobinatbo nlooe. 
The rotuwer apccla of ommenled dathi. known hy the namer of dornock and jSiper, 
oauHly birneet at the flfth, or half aalm intcrral. The math and acrenth are mrdy 
**eu, and the loteneetina at the eighih i* dnubgaiahod by the ■»»"!» of taib In 
.Mimmoa. and of daaiaak b ornamental trreelbg. It will frrthcr be rrry nhrloaa, 

. **" '“'P crorfooly at erery eighth interral, the twoaMet of the 

cMh win prracai a divemty of eppeataaee i for on one aide the loogitiidiani or warp 
thread* will ran parallf* frnen one and of a web to the other, and. no th* ocher, lb* 
thrrodi of woof will ran alao parallel, b« b a tranatme directiua ncram the cinih. 
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of at riicbt AiiMlei fo Um; foctner. The powti of mletitrtWio bciof ooly •I t-.., 
riiiitli inurrat ■piiMir only tlkr puinU} bbA hi nrpiUr l«e*Uii« «Wm form lb* tp- 
fJmnm of duia^ iinw. hwliftri •» oa wmW of l»®(or ■«ily lo) to «di of iW 

»w>r»r»ii«. thrtofiifc. of • phi*e of oummon iwmM rfoth k nrj wimlwto ihM 
of iwo thioAoinb ftlocd twUwr, oilb ihr gntlo of th* upper p^ it ri*" •»*»• 
lotlwlofUi\itiul<Tooe. -nua of Ml oriuuiwoul pkee of dMijrfi my. hi 
maoiior, ho hrr propoHy amimtUlcd lo ■ oioeo of roserrioc, oh"* •11 iht wood k of 
tho •moo .nhrtmico^coJoor.mia •hew llw ftr*'" 

from Uio pruuiMi. mfely by lh« pmn of tho ooc bcim ilkpimrf pen»«JK«l">y •" tbm 

I^ruB tbk MtMtaxKt of tbr priaciple, b mob* tbot tbo moot imjimilod rmkty of 
* amirao will ho twadonNl. by coomriKi!^• loom by which cwty mdirlbnoUbn-iri rf 
warp m»j bo pk^ ebber »bo»o or b»low ibe woof •« rrcry loi»rm*ll«» ^ •« rflVrt 
Ihk. la kiaiidlru ruricly. k Ibe ot|iKt of the Jaenumd rnoomkg. Stt Uow. 4*i- 

^'xhr chief »ml of Ibk mmiufcrtoro k the lowu and aolgbbottrho^ of Puofrrwi; 
Uue. in FbVohlrr. — and LUhwm aod Ardoyao. otar Brilbit. wber* b ■ cookdcTwl 
aa tbo tuple, harm* prored a W |m.«table braaeb «f Iraae to ibo manuficlurrT, 

and ipren employment to many iwUmrioaapMplc. _ __ , 

The matcrul umd ihcf* k chiefly rinon» hot many haro boeomentlr worn^ 
entton. alneo the iattDductkm of tbot aitiek Info the myufbctim of by bw^ 
to pretaknt The eottoo damakta ara caoohWmhJy^rheaper ihM tboa^ 

•re not coimidortd eUher to elegant or dombic. The rotwa. akot mite , 
btnebrd. deep not ««eree the pmty of Urn whim eol y n ^y to 
DAMASKEESINC i the an of ormunenting Iron, ate^ 
niiuo ba anrface, ami flUing them op with nold or aUeor wiro s b k chiefly oaod to ««- 

ehaiingtwo«dhl»lea.gtiarda.^gTipea,loeUofpialola.^ i.t k,t. near 

lu name abo-a the place of ba orl^ m tei. lb. P>»« ^ 

tiaed in the gnwteat pcrteclion, rla. i# City of Dmnomma. m 

Uen attnhwica the ^eeiioo of Ibe an lo bm coontrymin, Comaat. who wrwagto 
mimW the tviltn U*^>7 • a. 

UuwkrciuBjr k moMk work, putly tad ^ 

momic work, hiooailli^ pieeaa inlmdt to eograTing, Iba m^ k indexed, or cat 
ta iaucUnt mwA n carfiag# goW afid lilTar »rr «rcMmht into it ta ipfiipa 
te way. of Sin^embig. In the flra^ which k lb, — 
arfkta cat into the netal with 0 graarr, and other Wmk pypfT to "*"* 

ateeL and anerwarda fill op Ibe fawlaiona, or muebto. with o prr«y ibito ailtor to 
gnU wire, la tbo other, which k only w^eiaL they ^lent ihrmartTra to a^ 
batchea, or atrokea aerom tU Inm. *e, wnh a enmag hn». loab to k oaad bunabh^ 
•mallfllea Aa to the And. b k neeoaamry to the gtoemr « 
doewdail to*, that the gold or aUrer who, which k ihtnm tocibly **?» 
adhere the more atrongly. Aa to tbc atrrmd , which k the »«« nawal, ' 

thk r haebig healed Ibo atorl tUI b choanet tom rlolef, »jjjj* 
oUr amlo^ uith n knifc. then dnoTio mioigw to omaaaeto |ntewl.dnpoo iMa 

of the ala c t nity pe proeeaaca. The pattern fana btan ctrbed aa the *««. and then 
enid to aUeer dapomud into Ibt rubed Ihata. 

*D.VMAR8I>LA hind of da m nt k , with gold and alw Bowen woeen la the «a»P 

and woof or occnaioauJly wbh ailk tonoate _ . 

DAMP, m amwj •" daagmma oatolailoai, or in^ 

(krman timmnf, rapoor — eaeoping fttmi tho nnaeral toamtioao, or aceuaslmiag 

which oeeoii in cool ndacn. k rordtoeftad dpdajto poo. 

(toe Minca. amfit i te of „ , t , 

IMPII.NTNK. The biller prtoiple of the "ndto *1^ 

DASH WHEIXA Them wore rerolemg wherk 
•toh toed in the wubiog proee-to ^ ^*. 1 .***^ '.!^ „ 

DATHOLITE. Boroklirnle of Ibae, eolbd aba ftowrkat and U r 

k tend at Aremlal hi Sorwiy and to New JiTw» _ - -- 

Ui ebemknl ctonaoaltoo k. alira JT 301 horaeie aod 11-a 1 tea « dT» wtoar i 71 

DATtfRIJfE. Boa AmoriiiK. • a 

DEAL WtK>D. See Pinnn. 
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Fi*., /lijMMf., Omn.) TTw •« of poiiriag 
^ 1 I? u «?!“ “/ w '<' 1 >«>'- if h »>«* <r»ployH ii Ihr rh« 2 : 

m »ru, BOfl n b fVt<fticiif]7 by mtuui of • •ipbon, ihm bciair km rkk of 

dwlnrhing the imripicmtis. , * »«■ i»* m 

ORt'KLP, BEitH* bjr llio toper miker to ■ tliia fnaat of wood Rttiow oo tlw 
tiulliiw monU io whtcli the toper palp u pUoed. i ° 

IlEC'tK'TION. and 1 ^) XerMUmMg, Germ.) The proono of WliM a Ilqoid 

1 ^ •>f ••odi** from tmob Hher. The mrth^ 

eniplo>ed im alnoot tnanmrra^ Btid uoallr depend n the epeeial reartioiu of the 
** ™?***° **'. eonaider a fitw of the moat orikintr ruea'jt 

hoih the graod ditWaa of the oelaiee, ria, iaorgaule and ornoio ehemutrr. Ic 
each initat^ we iball, for the ake of raareaieaor. aabdiviile into the Ihrre^w* of 
alkabe*, a^ aemral b^tea Prerfoot, boweter. to Ihk, we mou alaoct at 
•mne the rrmooa of wbtcb ebemion arail tlu-maelTei in aeparatiag the tieinenia. 
The dtrorapaallKW of onliiiai7 metaUio talU. with the riew rf nukine a qoahlallTa 
■."•'yf*? • ."VI** "* •*“ cotmilex miiture, ia a prohlejo, in nnml, of exlmna 

’’^T* «*•*"'* 1 « oil Sit nnmeroa, worka 

no ^Itatire an^ytta The pnnnpla on which the modem mriboda of qnaliiatiee 
aMl.ma are foaoded. u the aenaratioii of the metala ia the Ont place into lam cmipt 

whi'T^il" ^ meat* of otheia. to aobdirida laio amaller pmapa. m 

whirh foe indiTidnal metala mn he determined by tpecial leatf. Tor the rnkM at 

•impliclty, we t^l Mly eonaider the more eommoolyooenrrmaineUU. llie ipwenU 

•" hydiodilme neid, tolpknreli^ 
hyilraic^ aolph^ of ammoninm. earbanate of ammooia mixed with chloHde of 
ammnommj^fln^y |fooaphate of toda The 10(01x1100 in aolutiim k liraltd with 
hydiDchlo^aeid. ^ which owreofy. ailrrr, and lad am raararoiL The marrurr 
wi J ooly be parfecUjr TrmoTcd if it rxiua entirely fat foe etain of a anbrndi. Lend u 
only pMially preripilBled, and wilt be a nb aeqneotiy fonnd in foe neat er uu n. The 
pmi|Mtate by bydrocUarhi acid b to be bailed with water, which will renuire the 
ohlondr of lead, and bare foe rUnndca of meronry and anrer. The latter mar bo 
aeparaied by meana of ammunia, which wiU diuoire the chloride of klrcr aod 
cooren the •»mary into a Mack powder, in wfcirh foe metai mo he delected by 
•peeinl leeta fln'id lltrmd from foe prvcipitnte by hydroeblortc acid, ia to bam 
a rtream of bydroaulphorie acid Rxa rauetl tfarongh it for a eooaidenble time, or 
■ntn no mon prmipitatioa occnri. By foia mean> anUmony. anenic, tin, cadmium, 
Ifold. iuw, lead, bbrnoth. and copper are forewo down, and raut bo 

r?™* ■ c • '•y *P**^ procetaca. The Bitret* from the precipitate by 

•“»« ummonia added in alight cireaa, and then a aolatiaa of 
it*. •• •«'* ■* mr praeipitation takea pUcc. By fob meana 

mekrl, cobal t. Iron, maapaneae, aine, alanuna and ebramiiim. arc ihrown dawn 1 aim 
>»>v«Jmi7ta, •troat.fc and lime. If they happen to be b eembbatioa with phnapborie o««r,o 
or hww ae^ or if anitxd to flaorbe. From foe Bltrale, carbaoate of ammoab 
mixed wifo ehlonda of unmomam. predpitatea haiyta. atnmlio. and limn. The fltirate 
from the hat prempitale can ooly oonbin mapDcoia. or the alkalba. TTie abom brief 
"^*^ *°**« ofdlrldmt foe metala bto (roapa wiU be aaOcbal to ftm an 
iT __**• f’"*.****' •■tployrd for deemnpaainp complex raixtarea bto aimple oaea. 
iDomme acida are luaally remored foom metah by cooTcrtba foe latter bto an 
inaolabb mpon^, whUe foe acid remabi b aniato aifoer m foe fone ataie or 
combined with a body cf mch a aalure aa not to raaak foe reaetiow of foe acid with 
reaprato. Thta b often door b foe hboratory by boitiac the awtalib lalt with aa 
alWiae cartKM^ The mrtab are, ri>aae.|aeaUy, either caorefied into oxidre or 
cartwoalea baohfob b water, while foe acid anitea with Ibo alkali to form a aobble 
aali capalile of briap ubtaiaed by filtration in auch a coaditiaa aa to permit the oatnrv 
of the acid to ha made known hy menoa of appropriate leita. It b aaimUy ni nmnrj 
lu neutrnliae foe tointioo raerfally hefoce teMinp far the acid. 

I< kaeld noi oeceaary b rerearcbm to rrdace boaypuie alkallea lo tbrir elemriiti, 
■heir eooatitmioo beinp naaally aarertainad by cooreribp their eomtilurnu into 
new fiimia e^bla of boinp weiphrd or atmaurrd with aocomry. elfi far inrtaaoa, 

^ if wax neriwmry to aaerrtab the cooatitntiaa of talpharie acid, it would be mltrieiit 
In detemiioe foe quantity of baryta coMained b ti» nulphato. On the other hand, 
acida anaceptiUe of amnminp , when pore, tba paacooa eondilioo amj hart Ihrir «<»• 

^ Milatiun determinod by deeampofiap a knowa mbaaa with a aabotanoa capabb 
of combiainp with ooe lapradicif uid bberatinp the nfow b foe paaeona atam. 
e Tbua bydrnoalpharie acid aiay ha analjaed by brwtiimil with potamium, which will 
rrmora foe aulAar and/ibciata foe bydrogcc. 

In dccompeaiBp borgxaie alhaUei with the view of arparxtbp ihemetab eontabed 
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(•> ilMiin w* wully kCT» lo •Tmll owItm of mj pownf«d amsitio^ TfcU WMW 
nUh «jpn. tbTd^ » rt~«« . i^^ncy. m .~hu» ,-nfc .M 

SLipoond «f r-U -tor. «» *” '*Trr?. 

rliuL il ki iinSaurr «o find •*>«»* nilauace b»riaf ■ powarfal Uedtnet la eanMM 

Jtlboxr^^e^ ««d.U«». *0- a h- b.« ft«d u»* crU. W 

lu an caro^^r lii«h tmoperatur*. ami noplojrcil k *tra» «ae^ . 

"g^naJin-i««« ^m«h fcodi- a. P—— to -luun, the eMnetj • 

tS2 ETUtolr d.cc«p-ca .IJmr br to tolnarr ^ 

to art- U. to aohm^ to« 

STwn* a^poaod of an aeid and a tea, 

-lih •TMaml emtda of comlanto oUk ooa to lb* aiclaaion of to «ilW. Tkia la 
a nTocJTf^nto, a»aiUHo to J-kkJ 

£F.£'zci£"JS s srr e “ 

CAKMVAraL) Anothrr iucUsev of Uw lUtvmpmhioa of • nwiflu bodn Wy tf«u»£ 
a wak a aohnaaeo caeabia of eooibhiinf ariik ana of to “tota^ua^ aaparati^ 

L «h.r SST lb. damHopt-Uioa of .olpbata of |»taal. ^ hatrtt U a 

and eaoBi. potaab aat ftae. The «»«a af ba^ 

'”£i5 ~sss strtr.Jr s 

naSutkin Thua. aatcria a neotral aabataaeas, aaaartlirl—a may ba daoaaifiirf 

?r.^S afAISiaair.eTatal of -hkb a« aaacaprihl. of nuanttatto pr«»a^ 

-• tlrt^n)mrv U BAT W ^teotBVOUtd bjT pMOisf Mfttni OTCf A BTIaI CA|Bhfe flf 

u -a, .1.0 b. acd 

a. tlmaa. «-aoT «-to.Ir a- 

b- toon, r- 

ESt-^2cr^'=%9b5=;££4^^ 

beat a to moM tamarkahW to iM !-••«•• to to *anad to afpa^ a «g»rac iw w 
Ibrial«i,Srpto.e.d. r. baa ban, aba- tot. » ■ ^ 

- -- n_ aiacial fbnotlon. Froot caorplt* orfaaia to a o a laa M ™7 „ 

fortaai ladWidaBl attotaataa brlnapbiit to ^"“*^7*" *Zl 

JS^-Ttotolieo. ptoorm of 4aat«cti.a dtatfllanoa. Atoa. atolH ifc to 
i^^-rfararybildare fonto and m»a rf to 

«a ma«Tate tbia by a pUaca at a fto to to-itaatow^n^ to a^^ 

thr oxytonbr, oafboto. an^yho. T ba ,|7P7^i,7* ,;S!2. , JS 

atbylaml^ wopylaiatBe. botjUtnuno. amytobia. pyrl^ »" ****• 
ibinolina. lajadia*. aryptidnm at^ ai^ 

^nt,^. lolaola, xyloJa. aatoyffto^ to 

^.hylaaa, mi|dnha]to. “tomea na. pyr^. to to 

doeanot tolnd. cm half of to aa b—rat ptodao-l 6 o- aaal by Mm «a«aavaa»f 

and faeoaitaato indnenca af bant. , . - - oraanio [ i‘- Of 

Miparal aeidSaetTtaa a poartol datawtntof latna aea^ wpw •! 

Umm^ha n.trk to aalahark a» to -aa. Z toK 

»rtiTT,®»Uij»h» twofold By «*d iW 

^ypunitno ACid |»codtiMd W iW fow^aI —nradwM W**B iW 
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DEPHLOGISTICATED. 


^r 5 Si •" 

r;i:£.”^^;3S r”^" 1^—^ 

the • tiVtcoont of .11 

Ji:.S.S «'Srs2_12” r*^"” »i..T7?,S 

bTdraciiL ABcl tlui fw ^ ^ bydriytn conbiniDg wjUi tbe cMnr^, to form ui 
Tbliwl IrJS^ OVPO un.tln« .uh Out olW ,ul««De« prr^u 

SrmSS:- c o.v'*'""”" 

.uiJ^’with ih»Vir?Mif»"ifwrf^.Ui *"**‘^- ) ■ «•»« enckUnp noin. 

wbra hcMcd. SalL^ **i!r •«»«ml mlncrmU mJ nit. 

Uirju. Mdnrenl oSll rmhanwo. .piw, nitrate of 

~.mHi with 's:; p:i^"^;:!“^‘^ •* "*“* *" 

.lJ*.^r'[?Ttnte^n^i!l^‘ Anr «,'lid which .hwwhamokfnT* from 

chlorKle of 

rip w T*' prineipj* of the Starnn-re. 

prin^i; dentrrfrfiXIt? «f* *• '" '“•« >" ‘ 

W^hlteT ^ "«««<=«^ •o>»l Otetcrlal. of the huid. by wi^ tiw lower racha are 

eBofkrfuiIr^^®‘T^‘‘‘*'‘' ‘‘“.Powof deprirln, fe'tid and offenJn 

In LTrf Tlw appear, to exiel a tnoeral idea tLt then .uhw.neea 

llSdllTi.21^ Jfojieatermtetak.oanhenudothai.iow.ppon 

DEP|/lkoJ?-XI-^ 5?*““FcwoAwom 

walln u'^' i ***^ "• «»fpritcd «r their 

ia^n?rtir?' l , ‘' |**fy*^ *0 .pintaoB. h<faon, b« ia iiinr obaalTu. aa 

l^FPm^ p^eiple called pUnm. 

aftlr ’^1!; J***"!*^ ^ pWtw*-. which wVfcr a lone prriod 

he P'*"*?** of heefy and of cteahaatmi. 'ifn^ 

“ Other, bellen Ilut ^orri and mi 
*'* oooaw-B* P<w» of aUeortwroal aolutanew." 

• a ‘ OPP^ ail *^ 0 .. rxprmoenta. tha; in each «f them the smpia 

loflamauhte pnaeiple. la prrand.- « The. tnach I aee from thT^Iboee meotioiLd 
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II 


Mid lo haT* b^fti muck Uw facu. Ll»» KidtZt IrfwJpkufrt 

-M coRimtio lo-mnoTe inZjfrf t!mwicl^attimoarTudcwUiorimj 

■nHmle (Orpim^)»» tW eo amiw U ^ riiruioo of l£» •khL 

ia'n^i^ wmI »Ho*ed to mnwln lk«» ^ *** ** t»»«l»B*««- 

^ nEr^HiTiore or jietals. sm> 

DERHVHHIRC SPAB. Floor •P^lT UiotW mw. ««• 

DFJIBICK CB^ ?i.J>^fcrSLai.« or oj- 

Mfltmf oT a aimr 5?*f SSi-T^Mirta wmrthai •ImUw to ***• 

sairs^">i*5^ 

—'•‘2 

caiTvots of k«rt*d Etco wftrr vood W M rLi mirr* TW MdHiMi bat* 

glna MMor cmnoM woJii of tku do—11*—*-— 


VloUamai. 

OlWoOl 

wi^la. 


Miaaww 

( pircM <noU cod this 

S pic«M lorger - - - * 

, plaoa loritor • • - • 

a-n 

lO-M 

u-u 

tfl 

•-B 

MM 

f MTCrot 

IQ-l do- 

taa do 

■m anf* 


Oak * 
Brd plno 
Biren 

Moko*»ny 




t-M 

1-5 

ft 

l-lt 


IT* 

V4 

I'O, 

l-U 


hMW JB I l'OW Mkxo* 


I'Ti 

l-S* 

l-Ol 

!•«» 


l-S# 

I'M 

l-Ol 

I'OS 


I'M 

It* 


I'D 


rai 

IM 

■*7 

M 


lo-l 
ir.« 
oi 
lo-l 


Wkilr wood, Ikoa mo- 


Orlro^ 


rMiiio>,wol 

rorttic 

WlotUkom. 

0.^ 
ti iHMPa 

Aa«r 

U^m&n. 

Aftar 

MlM*.* 

farwta 

S8-5 

Ul> 

S3'«7 

tiroi 

atroa 

«IM 

irr 

i;-o7 

li*7 

iFor 

IT-U 

la-i 

t»M 

lot 

17 t 

lat 

IT 4 
UItT 
iru 
U'la 

17-4 

iro 

l•■7a 

ia-Q» 

Am aA i 

»«■ 

»-! 

tot 

u- 

rflWllilO 


V.t B rOTOWnl to MW on— ^ - - 

17-0, or hoa ukro lo O'* I>*r lad cfodiloc* ■»• IM "“*7 drW. Wl 

o-F.*hrr—olflWijoo —— 
p.r.ftM V, — rSTi-oI^ Wlr^of. — 

1- *•.— 

^ . - o _^ 9^ BM ■ !■< 






















































12. 


desiccation. 


sr.s".s'ci” r Kr;,s: 

wim^m 

br Iwn cMt Iran^SISTT '^'*'5^ •* •••• •»“ “»a»l to heat tbe dr;in> cbanbcn 

fJnbnUr nor™, tho hral obtained ibiti wm equal to |S| 

In oM arnngvttient <000 cubic fret per uiiniita arc adjuitlrd at tbe ahme t... . .. , 

taem nf ulk are lonieuiiiet napended at on* time i and ai curb nWe n/ In 

o^fH« but one hour, h follow, iha. .hou, ,«, u«er 

lAMbtatejsJs 

JLfhTiSL -it®*"’ ;? ^ foUowina ingmjoo. arrangement, which has been iince mne- 
* a- in miwl of oar exteuiee hUarhinjTand 

^IL SL L^* *• • drying-hoMc. wIhwc <. laTferaZ ^ 

^“issHESE^^r 

a™ k« b 

Alo n g the athidlc of ^ bu^g a stroag beam of timber c e extend., and is 

»» »>~riag. m, U« .id"wX’, »riel 
in a crom dirwHoo, orcr which raUa t^ wetXrt is to W ht^HI 

wIlTt 'els,*’ •* *» i*^ *i‘W «de of .he be«a 

at W .'® *** ?«*« • «“» »i«n plMcd la the earriags, as 

at/, wrth its pte^ hearing npna iacliami planea The emnuga u to idjZdm tta 
^mencmaant of the raila^ running apoo the middl. feamTSd ab^ uWOie .ide^ 
brannga nr radwan exiemliag along the ude wall, af the lilLti..^ nralUl in and 
apon a lerel with tL ««e beam. 1, i, mmie to tmrd 

pamiag ow two n^tgrr. g and *. fa /e. MM, and o»er>iUeT. Md a tanTwh^ 

a.Uchrttothnemnag,,M,iUh.eapUW The ripger7Xh^4.lhb extern 

*?”**• ^ **2*];^" •* *• *^*it is pul IB motion by n pinion nt the end 

of n rrrotnng shnfl leading ftntu n Mom. engfas. / ■ poomi a. me enu 

In the wnieJ^. * *. b the e^less hand paming orer a nullry under the hand-wbeti. 
ud the imfley a. Ij which U wUI be peinmeed that £. tiitenfag of thTba.^ 
Ascribed, would egw these pulley, and wheel, to rerolrsu On thea^ nfllwboir 

^ ? .1 ^ C V r*’**’ “• •** friction, mada to um fa a cuatrarT dir^ioo, 

and to delirer off the clcuh on to tha periphi^ of the dmni. whence ilpuM oref a 
roller and descendi to the raila Upon the end of the aala of the hand JbrrlV .here 
b a pi.^ which take, into ^ of the Ur*. 

‘*T‘ ""ft**" t*» intennedfate wheal which lama aanlher 

toothed wbreL Thi. meotloiwd toothed,wheel taken toio oosanpoo the aids raiJ- 

^ 1 .? wheels m ores round, ths earrings to which the w beeb 
sre attached la .lowly impelled farwmd. ■ 



desicx:ation. 


1.1 


A. «o» - .h«u Wi. « 

.hritiB. lo ■"• u.i~t «rf« for* 

arrUAB, >■ U puM* ow the »»l m «cc«^ ^iehw^the eloU dr-etJ. 

khdATt iMce of tlm*. »*«* prr»roH U from Mjrpinf, ojr wnirn mnm ^ foia, or 

? 5 ®«- 3 rS=SSS£ 

JSiit; tS epp^ -»y he .wc-pioj-iSrac. th. 

MA I 



^h when dried off the r»a» t >" Ijr ^ ^, „*, u« r-.-ip — 

, umiUr w.y t» lh« hr whkh il *• d —rer. Tr.) 

ru':L?.rrr£s~. 2 i:^'ir^^ ■ ■ - - 

AAm 


, «w« he ■< 4 e t* U»eri he^ 

«■ to the rolWr/, end 


arj Mitrii—i »»«*e*»« Fe-)- 

klniU lid eUthee *• 



■taiotet iiT thrir ■o toy> »bh o«d m»cm^ *iih^-- 

. hlorher, lMi»B •»» 

fif. ««, irpcMOM > p«t»l toeo* o* U 


k* it ^ 
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DESICCATION, 


wti«3d ^ htrerng in th. il»p a, fixed on Ibe bria|(« *. Ttii. «h.A bnrt on ill 
frwUoQ cou Cp frum vkieh it rv^rr* iu movemrai rf rutatioa, u will 
e P^ ^*^****? i howB i e i* ■ dram containing two cooccalrie ctiapamnenu d r, of iIm 
S r” ®S^» *•>!* drum mcnrto freely niton the thiA n. and rroU 

TiSjL ^Jrctioa. J, which form , pmt of tw 

•b^ Tbeie tm eomparrmcnts ore each ctmipoMd maiolr of nctal, and theb 

ISk* “1?" *"* rirenlariy ol rery iioalt diiu^ from nrh 

«oldored together rMwiw by unail Mripn of raeul. 'the top which 

Thih '*'*»• •“ • ‘inj/of iron 

tho wire of the inDc metoi, hot that whieo miwc* u a carer to 

thw li^ eoiapuiami *, m which alone the good* or* n^ed, ii ditnuecd co t^u U 

“f boeder, diipoKd lo that when the lop i* fixed the 
Inner tm^r prtaee* upon the eoorcxeirronifhnuoe of the central eompartmeot. whit* 
Ito ^«n<» bonlCT ^ mtiidr of the edge* of the other comparune^ Wlile lli 
th^fig^ **** •ocood plate b maintaiacd in tlx plae* by pin* or boll*, not 

MO connected with the bottom by mean* of a 
ptolooption of c^ bu^of metal which nnbe the wirca and ore rireted or aoldrred 
to the twoo^r nlaiei. The wire* of the interior compartment ore attached by an iron 
to which they art rtreted and nolderml. and are nnltcd to the bottom plate by 
toe^of a rtm npra ihi* plate; a rim aomewhat flattened npen the iiden which are 
rtteM and aolderrd. 

D, I* aregnli^ •napended in the inner compartment J, and wboae two bronebe* k, *. 
arclooM TMMtTO bronche* hartog room to play around the boll* which ierre a* 
E“"**u Mtaehmenl, a^ which are fixed to the npprr plate, terminate in hneed 
branebm wbme extremitie* real upon a rope y, which proj^ from the ahaft. *. b 
an exterior anrek^ aceorrd to the ftwme a, a. Ii cncloac* the whole drum exeept 
atli^and lo eeteh ihe water thrown owt of the goioi*. At y there b a atop 

f®** “V “• llii* water, and the boUomcaatalnabendaithecndara pipe 

by which hot air b mtpodoecd. ' 


rertical abaft a Rcelre* a moTcineat of rotolioa and eorrie* with it the dram. 
Tm more rapid thu morement b the more doc* the cmirifagal force tend to expel 
1^ water contained b the clothn or yarn to he drird. But aa thb fince raiitbi slw 
duplare ibe oretral abaft, if the wright waa not rightly dbtribntod in the drSm. and 
ranw die dialueatioa of the machine when the gml Telocity reqaiiite for qaiek 
“ **7“ regnUtor n b le«*ed to prerenl aoel^t. Tba brnnehr* 

Ol tkii rrgolator iprettil wider tbr morv the vrlodiy It ioereaMdr mmI nuw cooar* 
qnmtiy the dram c ahore the conical miargioDRit*. which pmnlta the dram to bo 
^rwbm n^placed and lo rrctiiy iti poaitioa coolbnnably to Ihe incqnalitin of iu 

toad, *0 UiM ita enure of mrify may alwayacoineide with in centre of rotation. The 

drum M oonnee^ with the ahuft a* b ahowu in r, bating it free to toko the reiiniaile 
o^u^nt To hindrr rt ftTun riaing too nddrnly, a tpiral apring k b fixed orer the 
rtw imioedialely ^re the eoniral enlargement f. In order to maintain the rqui- 
librium more certoinJjr, the apparaiui b aurrouniM whh a hollow erown ?. half filled 
with water, and if danng the retolatmn of the machtDe the weight of the good* pre- 
dominolee on ooe tide, that of the water which accoraulatea on the other ride tertrt the 
more to coon lertolaiice it The effect of thu crown may be incruoard by diridnig it 
toto two eomparmenu or more, o, b a large pipe by which atnun or hot air b intro. 
dncH lolo Ihe bcllT of th* dram, which b jiirrtwd m thb pitMU with a great number of 
■nail bote* to neeire h. 


The loter^ moTcmrat b tnoamitted to the dnun in the following war, 
t. u a conical dbcaKHiBled apoo thrextremity of a ihaft a'wUeh actuate* the ranee 
oM th^haft a by aieaoa at frictiew; x' ba eooc fixed npon the extrrmity of the theft. 

* !■ . “•“*•••■ coo* rfth* minedhoeniion, hot wboae bow froou Ihe top of the other, 

and which b placed on the ahaft a* “ commanded by Ihe prime morcr. ■ b the bell 
^eh emtoaoc* the two cone*, and wboae lateral dbplaeemeal. e&ctcd by maaiia of a 
for^ pcTOit* the relocily of lb* machine lo ba regulated at pbaaure. n la the pulley 
wbicb dirrctly iwcvitw tbtf BKirrmrnL Ia pUee of a frlrtiaC diae i, AOoclMfr 

may he employed, if Jodgid nceexoary, end placed betwera Ih* twin an odiDional 
ftnrtwn pole, in order better to eqoaliae the Abriiim. U ihb cate the diae and addi¬ 
tional cone ihooid tarn freely npoo their own ahafta We may alao adopt another 
arrangement ftir the bottma iff tbe rertical ohafr. Tha ahaft immediately oboTc th# 
■ep i* turranaded by a loot# rim.'^nmnd ohicb a certain ipiaatity of lead ahnt. or 
ether granntar nutter, b oontoioed in ihr rim in the box which terrex for the atrp. 
The top id thb box kapbreed with aa opening, into which, when ihe maebia* 
fa at rcM, a cold connected with the abaft rioha, controUed by the ahaft, and nbea . 
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the dnim 1*nwd by ih#»«««»of ifccr»«ol«totn.Uii» 

the »hmft to auiilv* tb# tbol » Ibtk. ud Ui tako * poutu* amtotmMj to U>« t«*to» 

Tfrrr ».D» other drri»ff*Bi«'bla« owd,»»« of which tiw d««rU>e* to »• 

«j.af b.» powd« 

worn off rocito. -d d.p-i»d i- 

’‘uisUTOXinK. Btendly »«»* lb« -«™*d 



^loattoo the'tower by o«i .ooltoe lue into 

UEVRi. The lumeof a apihrd »iU. med to\orkah&«,IWr taarjo| woolbni nci into 

fnemenu for the maaiifitoiore of Sbonor. _ fnm the noarrlet rf 

DEVOSSUIRR BATTS. A poroae floe^fTmiaed too^ooe fnan the i|oarTiee 

Black Itowo C^®^ near Colliinitooo. to rejiote aa • Jitoe. 

DF.VONSUIKR OIHITOJIE. Thie euaN. oocoto o» Horf Fr«*«lrtto 
elKMit tbiwr mil- tnm Tart-ock. to the 
„d«abl« local rejmie tor ebarpriuDir all ktoda of 

baa aot, boweeer, hee oo i T aa aiticia of totamerco. XaiyM. T/waa '•ontlf v 

IiKW-KETTINO, See Fiai. _ thie from «areh. 

1»E.XTB1NK. StarrhOoai. 

Tia, by InTTcfaeltoi.. by the m^ioo of^lr n Jl!! 

Iiaparv deatrioa obtatoed by roeMing la !*u«iiefalof« of SOt^ Fabr. 

gaSr U pmpa^by carrfwf, 

AaiMber aartbod of farcpariag deurtne eooanm to r- 

^rrh with 800 parta cf«ter. to wbkh t partarf aitra. yt d hoT. 1^ ^ 

la aJtowSTo dry apcMtoo^y. -to - •ft'rw.rto h^^ 

iHHimto a itoe«. a. Slf Fabr Deatrto. to -My of. I? 

diovT gWK tel it it dlnla|?wi*teWif from il by uU «■* mmIia hai 

phimt rnitewd b**«« te wm^ de#®w,—• imI y**^^ 11^ 

Wi-S!r^riAX;hMtodw.to«lirkada. 

IilACTINIC LEXi A aaow ptofoaod to b* 

Wm tor Urn photo*^ Si 

ebroilcal raja or rather, a leoa wbieb ab.-M tmito «ho eheauem aia> ou. 

toeoepoint The nawe baa aot been -tot*a d. _ _^_ 

Ibia aa.*. The aaia* la 4*ef«d fr«a 
cleaeaga. Il la thia, (Hialad. aad taaUr «br^ 

abadra of greew. |^y. aad browfc *nSdTtoit aad bra-aWI 

c!i:S 5 rirriu. -a.—C-...K» 

raaga. M appear* wmmary to gtoe a detoilrtao la totb —gb M la I-rpme 

to cotor oo the cooetoarmtina of ooy polwly pby*—*1 fbya r t- »birb did aid 

tU lenn *m tooodacd h» 1^. Far aday, to e apma t^ 

act aa Biagoctie bodie* do If » aod a repr^ tW He. *f ah<«e^-a^ 

aay bar of a magaolk character, a* iroa. r<d>alt nr w..ir 

torn to BtoTt. wOl by rirtae of the adiactto* aad rrpeUta* polar toroea, pia** 

• W3 ' 
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DIAMOND. 


IbM bran^ ^ is • |wcnlkr (u/latro/^) cao4iiioa of arh.>B. By burnioK tbs 
dismoi^ in onjeta os ws {nodiiee cvixmio seUi | and by «iclail|i|r tbe sem In s 
inm. ami tabl«ctitiir it to n wno); beat, tbe nrlai b eoannri mlo sUel, irb« 
the dbo^d diaappeamL It has been ihoTn that we can, by lb* aceney of the 
h«t of the To^ arc. c^rert the diamond into saceUrni cobs, and into srapbite: Ei» 
altboqgn pcrrtkKm of c«c« mre ftmod to be ■ofligteatly turd to eoi fftoNb we luvv one 
yrt MMxe^ in m^Uif diamoodi from coke. Sir Homphry Uary Enticed tbot tbs 
diarcaal of one of tbe poles of Mr. ChiUren'i grrat roitaio hatlety nas cofuiderablr 
hardened, and bs rc^cd tbb is an advtiice towards the pmducti<« rf that ftm. 
Becently som sapeHmenU made by a French philnoopber tCre odranced tbs db- 
c«T<^ Bootbtf au*p I one of the poles of s eoltaic battery beias charcoal and the other 
it WM AmukI tlut too 0 m ctioncool oopjipjiiy frou ilu corboQ puts 
dejKW^ itaelf on tbe pfaitmnm pole waa saOciently bard to be naed in the place of 
diamond dost lor polbbiag gemo. The funnathm of ibr dumoud fat natore h one ol 
tbe problenw which “ oor phUdSophy ” baa not yet enabled na tn aolre. Time b an 
^mcnt wfaicb entrra fauKely into nolutr’a worbai she ooimpies a tboiuond. or eren 
Iboatsnda of yson to produce a result, wbilt man in bb ezpeiiments b conlned to 
a frw days, or a frw yssra at most. 

Aithotigb diamonds bea been ocewkmally fbund in Tarions |wrUof the globe, there 
arv oftij two pUoei wbieli caa br MrictJjr luciied m dumood duincts, a nortioa of tlw 
Indmn Penintola and Bewail. India bM hetn rrlebrated from 1 ^ moat remote anti- 
qaity M the ennntry at diamondo. lu principsl mines ate in tbe kingdoms of Golcooda 
and VtaapDar eateodinf from Ospe Comortu to Beogsl, u the foot of a chain of rooun. 
^na esIM tbe Orirn, which sppesr to beloagto tbe trap rock Ibrmation. In aU the 
lodtaa diamond anils, these grras are so dispn^ that they are rarely found directly, 
eren m saarcbhigihe riobest spots, bacsose thrtr are cneelap^ in an earthy crust, which 
moat be renmrrd before they esn be seen. The atony motlerb therefure broken into 
pieces, aad b then, as wHl as the looser earth, wsabod in booins smmprd out fbr tha 
porjwe. The gTaeel thns sraabsd b ooilccted, spread out on a smooth piece of groond, 
and left to dry. Tlic diamoodf are now recognised by their sparkling in tbe son. and 
are plowed oat from the atoie. 

OiamoiHla are alto mid to eosar from the interior of the bbmd of nemeo, on tbe ».—!■« 
of tbs rirer SoocaiUa, nod from tbs peninsula of Malacca. It b laid tbe principal spoti 
where diamoods on Ibitad are reeognbnd by certain small flints, gtMrally ofs bi^ 
oaloBr, which lie upon the sarfree, s^ slao by the yellow cotour of the stony soU. Tbe 
grtraad b dog in the pressneo of sn orerseer j sU stunes abore S cants, nre eianned 6>r 
tbe sossreign. Dismonds are frmnd oceaskmatly ia the rirera, srlikui however of any 
aiae. 


The diamood mines of Brasil ware dbeorrred in I7JS, in the district of Serro-do- i 
i'rio. ThrgmiiiidinwhichllMiyarvimbsddcdbasthcmaslperfrctnaemblanertoiluit 
at the East radio* wberr tbs diamonds occur. It b a aolid or friohls congbinuit^ < 
coasbiing ehisfly of a firrruginons sand, which esclases fragments ^mrioas niagnitnde 
of yellow and blobh quarte. of schialaar, jasper, aad grains of gold diarnminated with 
^gbl imn ore,—oil mineral matters diSeosat from tbw that coostititte tbe ecighbnar- 
ing nmomaiDSt tbb ooogiamrrale. or speebaof pudiling-elooe, elmost alnwya inperfleial, 
occur* sometimee it a considerable height no the muuntaiaoqs lable-laad. Tbe pvt 
erlebratsd diamcad mine b tbsl of Mandarga, on tbe Jigitnobonba, in the district at 
tterroHlivFnoUithe sortb of Rtopltncira, TlMrfrcrJigiu»booha,lhree timisbrooder 
than the ihina at Parb, and from S to • ftwl deep, b made nearly drr, by drasring the 
water off with- slaioee at a ecr^n saoemi t sod tbe iwseWAo, or ^araond graTcl, b 
rwmoTcd from tbe chaund by TBrioot mechanical mraos, to be washed stsewbrir st 
lebore. Tbb cascalbo, the sane m the motria of the gtdd mioen, Is soOrcted ia the 
dry semoo. to bs sesrebsd into during the rai^t for which purpose it b formed into 
linis mouads of 15 or 16 tons sreigbt each. Tbs washing ■ carried ou benrath sa 
ableng shed, by mesas of a stream gf water admitted fai detrnniaate quantitb* 
into boacs coatnining tbe eascalho. A negro washer b attached tp «wcb boa i ie- 
■peetocs arw pbired at rcgnlar distoncee oa elevated stadi, and whimercr a negro has 
fuuad a dianstmd. he rises us aad eabibila h. If it weighs 1T| carats, be rrcaivvs 
hb liberty. Many preeautiuns are taken tn prevent the negroes from secreting the 
diamonda 'Zoch ^oad of workmen eoosbta at SOD negrom, with a surgcuoPiud sn 
aimoner nr priest 

The flat binds ou vither aide ef tbe river are eqaally rich in dianranda over their whole 
eurflere, so tbaiH becomes very eoay to estimate what a pieev of gmaad not yet waibsd 
may pnsdure. 3 

It u laid that the diamonds turroiiaded by a grsenbh emst are of tbe Jittt water, 
or are the most tuapid.ttlisti cab The diusboderMwived in the different mioosof ibe 
district, ore drpmiledonce nmontb iatbe ttvmnry of Tq|eeoi and the amoout ef what 
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vM Ihni deUTCTtd flrom IMl to I80«, may he «*»Umu«Ul aboat »• or l» tkooMml 
cant* iKT oimimi. , . j 

(ta £r boBkf of the tocrrat oilW Rio-Pirdo, there li umher mioe oT amsHKida. 

TbeeToundpweiiJaaijrcMioanyfriahlerockjof p«uldiinM*c»e.ai«nbm««lhi k'^Tte^ 
eemu. Ii la chiefly in the «M <rf thiiiMema that mamre «rf camalbo oew. ixexl^y 
nchindiamo^ ^yieemacheateenied.partkalariylhomi/agteeaiah-lilaeeriooe. 

The oraa ihafhccampany the diaBM>n<l at Bio-Panlo Uiflfcr aomewhat hum ihoae of the 
waihinc aroaoda of hUadaega. for they cuaiaia no piadbrm inm ore i hat a it^ 
many pebblea of ataty Jaaper. Thla table landaoenialobe eeey high.prohaWy aM tree 
than ft,MO leet abo»f*tbe lerel of the tea. . ^ 

Jooaya, a princiiial eiUiife of Mlaaa- Koraa. ia S4 Iragore to the aoeih-enat of 
b an acme angle of the enaflneaee of the Jift t oobooha and the Kka-Oraad^ 
bed of the atnaialeU nUeh fall vaatoard into the Jtgilaahmba. thaw rnlM alnia 
topaaea are found which are known nnder the n a me cf aauiaa miwwa with Wee byufr a and 

aqaamarine berylt. In the aameeuoatry trefoand the braatifolrymuphaaetor ehry- 

Mmeryta an mach peiaed In BreaiL And it m from the caaloaa oT ladaia and Ateice 
that the laritrat diamonda of Unait comet yH they haee not an pore a water aa ihuee 
of the diairiet of ^crro-do-Frio, bat incline a Utile to the lemon yellow. 

U ia known that many mjneiala heeonre pboapkoevaeeol bjr heoL or eapoe are to ine 
aon'a light. Diamonda. it hae been mid on dooUfnl aothnnty, poateaa tWa property, 
hot all not ia euoal dr^ree, and eenain prccautiiew ntoat beohaeeeed te may u maal- 
feat. Dianumda need to be caponed to the auabaam for a certain lime in rnler to 
hrcooMtcIf-lamiiionai or to tke bine taya ef the ptiamatic epeeMwm. whic h negwoen 
atill more the faewtey of ahiniag ia the derit. Diamooda auacepli^ of plMpbom^e 
eahiblt it either after a bent not raiacd to redorea. or the Weetrie dierharpK Many 
mineiala potteta the power of becoming rleemeally phoapborreceai, whleb do M 
niipear to be affected by the tidar iwya. Dtanmnda poaeeaa am only agreW ref^hrw 
power in the mean ray of light, hot a hi^ duiperaiec agracy. which enaUet them to 
throw out the moat rarlrd and mid coloore in mnllipiMal direrti ocm 

Diamooda lake pncedencv of eeery gem far the porpree «< dime bM dreoiallM t 

and hence the price attached to Iboee of a pore water increw in ao rapid yroj^ww. 

ikai, bey nod a certain term, there ia no rale of commereiol rahmlMm. The mivm* 
diomo^ that li known aaema to be that af the Rgia>> In the Eait Indira. 

It ia of the poreat water, andweigba Ji7 eareta.or. af tbe^ ef ♦ r»ire “» » 
imwarda of » oonoee troy. It ie aboped like an wttk an ind«o..4 
tbt imftikr tndi it w»» d aco f t frd at I ftboot 100 ff*f» •b 4 tktMifh tM 

paaamaino of H hao coal ateeiai warn it ntnaiaed to tW ^laa 
A governor of Beuvie. after acewrutaing the qnalnim of thr gem. wialmd to be the 
parckaaer, aad offarid IkU.OUO dollatt fbr it.haaidea two war bnga with^tonra^od 
ammooitian. tageOwr with a certata anmker of great gani. aad a ymauiyrf powder 
and abac Hat thia diawinod p io w mi d eoek Arknty to India, being regarded a* a 
y.iim—- involving the fartnaen ofikc UA)a>' ** to part whb^ 

“ Tlir dtoiaoad paamd lato iho pamtoatoa 

haa town tovnrtoWt a«Aned by the mrmbare af ihol ftmily. owd by the }j-e,l^ 
of Dathi and Katod. It hm here Ire k-lh amtto* Mretifaef 
DOW kaowB oader tbo name of the tou i-Woob, or ^aim 

displayad by ha preaeot prepeiHor, her HtOttoy the Qaaea, at tbo Uraal l.ahihilloo 

^T^'diamoad deaomitulcd the Koh i-nooe, or klaoilam (knh)«f loAMantoV 
haa long oqjoycd both Imitoa tad Earopraa reiekeity. aad km aocordtogly ketn tke 
aabtot of tnditionartr IhMe. m well m of hitoorieni recuri. 

Tmrdiog to Uinda legrod. h waa ftmad to tbo mtoao rf tU 
daya of the OreM War, Ih# anl^ of the hetom porm, thr Afoho'lkn'reto. and ana 
worn ^ one of the warriora who wm alaia on that oeanato^ Kai»h^ of Aoy^ 
iHU wonld plaonb shoot 4000 yeara ago, or «1M me. A 1^ Uu.ttal arm noAre 
H the properly ef Vihremndiiya, the r^ ef Mjafim ** ^*^ ...**** ^ . 

dricende^hVi eneeeanira. the rq^ of Malwa. anul the pemr ip e l hy wm 



eretraa by the ereueaof Ala ed-dm, Ibe _^ ^ 

the aatohingtaphy of the aaltan Bahrr. erV*^, ^ ^ "***„, ^ 

pnmerty t/lhe^ianm ef IMhi h lht>e dnabtlW, he« wW« m how la mtotor 
U^inty. ahhoogh the gv ou n d i of llifMi*«olty hare nal kghertu 
Vo*. II. t* . 
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Is loss Mooi. Jess Bspiiate Ts*en>l«r, in ralrrpn'BBg and Inttlligeiil tniKllcr, 
ind ID emloeat Jeweller. ilthiHiab Gcnjrer, Barao d'Aubooiic, riiiied Ini^eipeciall; 
to [mrefanr dUinoodi. HU proteuion and Ui penouil cbi^trr mviii 3 Lire le- 
eummiiaded him to the Ikruarablo sttentiua of the luhico of the eouit uf^lhi, md 
bl|pi( u be vBi, of Aurangieb biimatt by wboie oonueaiuU Mom. Tiremirr «ul 
pcnnitled to impect, boodle, ind wei^ the Jewell of the imperial cibiaeL Anmopti 
tliem wu ana whieb lu rarpoued all the ml in lias ind eilna. Tirei^der ducribet 
h aa roie-ciit, of the ibaps of an ent is two, uf good water, and yaigidiig 3llJ 
, rati*, which, bo layi, hi equal to ISO of our airata 

There ie but little doobt that tbe diatnoad rsamised by Tufwrnler in the lloUii 
Cabinet was the Kob>i'Noor. Bober, tbe Mogul emperor, obtained a diamond, cw- 
mpondin^ eaactit with thia, and it paMed ercninaily into the poneiiioa of ll» mliue 
finiUy afkiboL Nadir Sbah,aahIaoeeupatii» of Deflu in 17S9, comprllrd MubamneS 
Kfaah, tbe grrat^grandiou of Aaranaaob, to gWe ap to biiu everything of ralue that the 
imperial treaiory possMoed, and ba biofrapher and aecretary ipccides a pesAAuA, or 
prvsent, by Mohimmed Shah to hie conqueror of icreraf magniilcrol diamanda. 
According to the fiunily and popnlar tnuLtion Mohamined Shah wore the Kob-t,Nocir 
in fttmt of hii turban at Ida inlerriew with hii conqueror, who ioaiated on exebansing 
lurbana in pltnf ef hii legard. Howernr this mi^ hare been, we need bate little 
doubt the! tlw great diaiuoad of Aarangaeh, wai hi the po m aaion of Miibammed 
Sbah at tbe time of the Pertian ioraiioui aud if h wM, it nuet certaialy changed 
maalera, and bceame, aa ia aairmally aaaerted, the jwoperty of Nadir flbah, who b aUn 
told to hara bealowcd upon it the name Kob-i- Noor. After hia death, the diaraood 
which be bad wreated ftm the unfortunate rrprearntatire of the hirnir of Timor, bceame 
the property uf Ahmed Sbah. the founder of the Abdali dyaaity of Kabul, baring brea 
risen to bi^ or more probably taken by him, flom Sbubrihh. the young aun of Nadir, 
Jewel dcaomded to tbe luiKeMora of Ahmed Shah, and w^a ILIr, EIpbinatonc waa 
at Puhawur, waawombyShahShqiaonhiaarm. When Sbah Sboja waa drireu Aom 
Kabul, he become the umniMJ gneai and uctnai priaoner of Unnjet Sing, who ipun-d 
nritbor tmporUmUy nor menace, anlU, ia 1813, he compelled the fogitire monarch to 
reaiga the pteeioua grm, pmrnting him on the occuloa, it told, with a lakh and 
XS,(X)0 rapm, or ahirat lt,OOQL atotiing. Aeooidlng to Sbah Shqja'a own aecuunt, 
huwavrr, be acaigned to him tbe iwrennea of three rulagw, not one rupee of whieb im 
ner realiied. Runlet waa highly dated by the acgelaition of the diaiimiut, and woiw 
it as aa armlet at all great IbfiiTala. When he wai dying, an attempt waa made by 
petaona about him to pmaada him to maka the diamond a pment to Jigxnnuth, 
and h ia aid that be inthnatrd aoaent by an incliostiou ef hb head. The Imaunr, 
howerer. wboar charge it waa, refnard to rite it up without better warrant, aiul 
ftunjet drmg belbre a written order could be atgned by him, tbe Koh-i-Noor waa 
preamed for awhile tar hb lucceMora. It wi* oecaaiooally worn by Rhumuk Sing 
and Shu Sing. After the murder of the btler, it remained in the Lahore In-naury 
untij the laperrmlon of Dbnlip Sing, and lha amuxatioa of the Puqjanb by tlw 
Ilritiili noremment, when the ctril lulboritbi took piuaimhiB at the Iwborc treaturT, 
under thmatipuUlioni prrriouaiy made, that all the property of the ytale a^uld be 
coadeeated to the Kaat Indb Company, b part paymrol at Ihcdebt due by the Laborr 
guremmral and of tbe expcnaei of t^ war i it waa at the mme lime atipoUtnl that 
tlw Kob-i*Naar ahonid be prcacnied to the Queen of England, Hoeb b the atrange 
hbtory of errtaioiy oos of lha moat mraoniinary dUtuomU in the norid. After tCa 
C<mi|iBay became poueiaed of the gem. it ww taken tat charge bj Lord Dalbouiie. 
and seat by him to England ia enstody of two oficeri —UmiLft Uamttmi t/At Gnat 
Sxktbitiaa 1851. 

As nbimied at the Cryiul Phlaoc in Hyde Park, the Koh-i-Noor weighed I18ik 
carats. 

Tlw form of tha Kob*i-Naor b gim in 844, r b a large pbne al tbe bote of 
the dbisood wl^h b a ctearags pim. t, auo a laigs cleaeaea plane, pradoerd by 
a fkactore t thb bad not bean pcdtafanl, and beiag fatolinad todw plane r at an anglh 
of 109° S8', alTnnlt a latbfoetory nxana for detcraisuig iba direct^ of tbe elesrifs 
plansa of the itoDe. a abowi a flaw miming parallel to t^ ebaragv piaae r. Im 
rouatitnted the prineinal danger to ba apprehandad ia eutting the lUoe, and wu moat 
skilftiUr groCid nenily ant befora any of the &ecta wrrr eat. Thb flaw Kcased to 
pruceed from a fosetore marked a. c and ■ were nttb nolehca eat in tbe atone for the 
purpM of hoiding the diamond la iu origiaal artiiag | a a amalt flaw which aImo>l 
requirod a g^ to aeo it, cridentJy parallel to tbe plM r i n a fracture from a blow 
ur fall, abtiwiag at Ita kaat a clcarege plans.—TVaaaaf. 

Thb fine diamoad did not pomeii tlwt highdsgTMof fatiUbneir which waa expseted 
from ita groat re petal gpi) it waa eonaequemly rabmilted to Hewn. Garraid to ba 
mat. In tbe op rr at b n liw weight was riducad amn than oae-third, bat ib briilbaey 
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«ai gmlly hnproreL Tfc« p^ttnt ««•»» of tb« KoJ»-m««r a tluiva ia fr-MtU 
648. Set pti«(mt><rTruia. 
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■ gMi. the ant aret—I, Thai rf ifc* caiowtrtf Itate. kf Iht 

lai* cmpmt tVbariat. wkleh wrluti* IW «»"tt II t» laid to W of tW •iM. ti a 
piavon'i ««. tod to fctT* bwn hoqfb* Ihr MMMMf.. WoUa aa aaaaitjr to ^ Of.^ 

nmbanl uf 4.no0f It it rejmttod tbat Ifc* ab»*Tt diaaread fcnard » of Ifc* tyto «C 

Ibe fluwMu atttr td Shttino, hi tilt Itaiflt of Bnaia. tad 

who Itod dttcftod iatothoMaJaliar «nh».totad Iht mam rfretdi^tW |ia«oda.>f 
llui vrodoo* gno. tad aci|itd whli k to Midna oWf* W ditpittd of it to a *i|i 
oiHata tor I.000L, who rrtold h to a J*w for IlMWH Fnaa bito it am tranak^td 
tor t tame mn to the Ottek tocrrhaat t. That of tha r to ptror of Attiru, wl^ 
wrigla ia» Otma, tad hat a •liahiljr jrtUowith baa. It htOjVowrwr. hitoi ^ 

lOOOOul. t. TliatofthrPr«ach«»to,«aIlrdtbrRr«ratorPtadMUaood,rr»arb^ 

for ha tona aad ha prrtort UmpUity. AlibotabTl wr^ oaly *“ 

oaaliutahaTrcaMatdhtobtTaloodal IdtMWOCuwwib jtcwtooaly. 

Tb« lanntdlaaKndhniialMdtiy BfaaU.iiow iap o tawa ln a tftboOiwwaof Partof^ 

wrigba, aoowdla* to lb# higbtit nniaataa. 1*0 earala. li w» feaad la iba alrtatoM 

of Abaltr. hiarUj.*laltdiaaiet. , . ^ ^ t_1. 

Itiamoeda aoait to ad of ao ealnardiaaty toa«aiiBdt, bet a r»d farm aa^ 
p«f« vBtrft mmf bf filaadW accrulti vtaaiUrd r«l*. Iq a 4 ftm «wia 

S?7r*5to Vo^i.tot « a^ i. cwt away that tb. wtMwf tbt r- do" 

aotcS^n^halftbawriabtoflhtdaMtoodhidtotoagb^ri wW«lWr^of 

a cat dbuaood m eatonaad t^ to that of a tiailar rotgb Attomil of do^ 
carlwaWt of tbr eatt of wor* a w a uh ta. Tbr wrlfht tad ratta of dita woodato trobot d 
hr ranta of 4 gtahn raeh 1 a*) tha ronyantin rmh» af tww dtatooad^ wtaal 
qtalily. bwt diSWral w«*hta. ia aa tbt aqnarao of Ibaat wttfhia ivoa^rely. TV art^ 
M of iwuh diaawnda ibal art worth worbiag, k abort Bf tor lat af a oiojl# 

tortapJiibodd i t w o ad ofoatcarrt»rtabtrt ta haat t aftwtaarta.llay*w 

ta ihr roitab ttair ia doaUt tbr aqotrr of * 4 , or 8 f Thtrttor* to ridtotto tbt rotat 
af a wfne^ ihaBoad. aarrnaln ha wrigbl ia carats dooblt ibal weight, aad awhiply 
tbeaqaattafthiaprodacthy If Uoaot. a wroagbt ditrtoad af 
• Ictrrtkwortb f» T oaiwia la worth £ntJ 

* ■ ” ! “ I!; 

4 . „ 1*8 I® » 

. 6 „ *U0 *0 « 

• „ b8« 

btroad whith weiabt Iba seitttaa aa baiftr ikt la thJagttaittriral *1 
S^toanotaiWWpaiwbrtirrttf aaeh axpoadra A ^ witog ipot tr daw ad 

tor klad lowfii aic rtd lw g l y tha im— rnal ralt^ rfa dia 

Diannada act aaad aot taly at donwatirt gw M tor , _ 

far rattiag gkrt bjr tha glaaiar, aad aDVuida of hard rtoart^ ^a lafatary. 

Ob the atTwetara af lha gbuiar'a di a ia k wa |Mto ataa 
• c B 
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atiocu ud re<I««tiow bjr Dr, WoUoitoa. lie remarlu, that Um turdnl iniMUiKiet 
brought to ■ eharp poiiit ecratch glaaa, iadeed. hot do not cat it, and ,*liat diamo^ 
alone poMciied that propertr: wUcb he aacribcf to the pecnliantjr of iti cTp e l a ll iei l ioti 
in rounded Iheea, and cnrriUnBar edgta. For glaia^ottingL thoie rough diantonda are 
always edeot^ which are aharply cryataliiaed. hence calM diamond iparha; bat cal' 
diamondi are neerr need. The tnoiination to he gireo to a aet di anww j d in catling 

f ;lam it eompriaed within eery narrow Umilt; and it ought, moreorer, lo be moeed 
n the direction of one of ita anglea. The careUinear ed» aiyoining the cnrrrd there, 
entering aa a wedge inlo the fnrrow oMOed nn by iueli, Ihoa tjpdt to irparate the 
{Mina of the glaai) and in order that the rraea which eautea toe teparatran of the 
eiireoea pnrticlet may take ptace, the diamond moat be held almoat perpeodicolar 
the aurface at the gloaa. Tm Doctor ^red Ibia theory by aa ezperimcnL If. by 
auitabte eutting with the wheel, we nuke the edgea of a cpmel rnt^, or conuMlnm* 
tcleeie (aapphire), cnrrilinear, a^ the wliaoent Ihm carved, three ttooea win col glam 
at well at a slaaiar'a diamond. bM being laaa bard than H, they will not preserre thit 
property to MBg. lie fonod that npon giving the aarfme of even a ftaginent of flint 
the aame ahape aa that of the eotting diamo^ it aoinired the aame property ( hot, 
from itt rolatiTe aoAneaa, waa of duration. Tm depth to whkJi the flaaorr 
canaed by the glazier'a diamond penctralca doca not arem to czeeed the two-hundredth 
of nn ioA 

The following remarka Mr. Tennant cannot fail to be of iolemt, and. aa pointing 
out the erron which have been frctiuenily committed throagh ignoriooe, of great 
value. 

** By attending lo the forma of the eiyatal, we are qnite anre that we ahall not find 
the emerald, aapphirr, aireon, or topu in the form of a enbr, ortabt'droo, tetrahedron, 
or rhombic dodeeahedron t nor the Jiamamt, aploel, or garnet in that of a aU aided 
pritm. and an on with other geroa. For want of a knowledge of the cryatalUoe form 
of the diamond a grotleman in Caliibrnln aflierrd toof (bra tmall apecimen of qnartr. 
Ha korw nothing of the ■abaiaace, cacept that U waa afaright ahintagmineral, taoea- 
■iraly hard, not to be leralched by the flic, and which would acrateh glam. Pre. 
awning «l<«« Ibaae qnalitiaa behmged only to the diamond, be eoneeived that be waa 
offering n Ihir price for the gem 1 bat the ovner decliord the offer. Had be known 
that the diamood waa never fonod aa n aia-aided prima, terminated at each end by n 
aia-aidad pyramid, be wonld have been able to detect the foct that what be wu offe^ 
SOof for, wM really not worth morv than half a crown. " — Tenmamft Lactan am Otmm. 

The accumpuiying forma may aerve lo guide thaw who are ignorant of eryital- 
lography. 



The foUcwiiig techa'icil tenia are applied to the different Ihcea afdiamondat_ 

BezilMt the npper aulcn and coroen of the bnUuat, lying between the edge of tbg 
tabic and the girdle, 

GJktt the amall horijOQtal plane or fime. nl the bottom of the irillimmL 

Cramm: the epper work of the raae, whi^ all ceatrea in the point at the top, and 
U bownded by^^ boriaoninl riba. 

/arete r triangalar foeea, or pUnei, both in kriUioale and rawn la bnTKoate 
tbeiw ate two aortn, adov or •hU-betta. ind etnr-flwreta. SkiU-HhceU ore dirided into 
tapper nnd imlir. Upper •kiU-foceta an vrroagbt on the lower part of the beail. and 
terming in the girdle t nnderwkiQ Iheeta nn wrongbt on the paviHona. and tcrminale 
fat tbc girdlei Mar-Cwets are wrooghb im the upper part of the betU and lermiaotc in the 
tnbir. 

Gin^ I the tine whidn eneompnmei the aioae paiallal to the borioon i or, which 
deterainct the gmtcR horiaootal capnaiian of the iloiie. 
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tjanyits tar rnoinnn to hriHaatt and 

of th^tiiiU and Mar*fiMTta on dar faeiiL 
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la irtJKaate t]w 7 art (umrd br Um 
la mu Vj tba atMtiag nf tbr becta 

in Iba boriaaotil riba of tba crown. 

k /VnUma t lb« aadar aidfa aad oonwra of irUUmU, lyia* bctwera tb* girdle and 
tbc coQ^ 

Kii »; thfhliftff. or ridgn, vliicb diiiingwili tho MvrnU portf of tko vork, both ip 
hrJlitUftM fOMia 

TMt; the luge horiaoolal plane, or be*, at Um top of the bnSiaai. 
fit. M« ivpTTwnu a briliiaat, aad,^ «SO a roaa e«t dtamood. 

Tbe raae daunood hi flat beneath, like all weak atoon, while tba opper brw riaea 
ftin a and la eat into flaeHa. Moat aaaally aia flaceta am put on the rentral 
r.'eum which am In the fnm of trianglea. and naiie u their aanaUa; tbdr baara 
ainrt noon anotber ram of trianglea, which beinf ant In aa lamme poaitioa to the 
prccrdtng. pcearat their faaaea to theta, while their cuinniita tenwinate at the aharp 
margin of the atone. The Utter trianglan team apneea bctwera them which am lihe- 
wiie eat each into two fkeeta. R; thin diatribotioa the roae diamood la rot into 
St faoetii tbe aorbee of the diamood being ditrided Into two portioaa ef which the 
upper in called the crown, nnd thni fcrming the cootoar, benenih the furmcr, in called 
detuM (bee) by tbe Fnmch nttleta 

Areocdtng to Mr. Jefferiaa in ha Treatiae on DtaaoDda, the rrgnUr raee diamood 
it fonaed by Inacribt^ a rrgoUr octagoo hi tbe centm of the mhle aide of the alecr. 
and bonlertng U by eight nghl-nagled trianglea, the haaaa of which rarrcqnmd wuh 
the ndoa of the octagon i b^nod theae ia a chaia of » traptainna. and aamher of 
16 iriaaglra. Tbe eoUel aide alto eaaaiita of a miantr erntml octagoo, (rnan rrety 
angle of which proceeda a my to tha edge of the girdU. flwviag the whole aarflMe 
into ■ tropcainma, omh of which U agam aabdirWed by a aalieot angU (whoaa apm 
loocbea the gltdU) into one irrrgnUr pentagon and two irianglra. 

To bahion a mogh diamood into a heiUbat, the flmt alep b to medHy tha been of 
the original oetahedron. to that the pbne Ibrmed by the joactma af tha two prni^ 
ihaU be aa exact aqoam. and the axia of tbe eryatal nreciacly twice tha length of ooe 
of the aid« of the aqaam. The octahedron being thna mcliflcd. a metiea b to he 
nude parallel to the eommoa bane or pirdb. eo t« to cat off S eighteenthn iff the wh^ 
height^ the npper pyramid, nnd 1 «ghteenlh ftoa the tow naie. The aapertor 
end larger pbne An. prodaeed b enlled the todb. nnd the m^ 
nailed the fwOtti ia tha atato It b termed n cwnlrta ayimm Aeminif To nm^ 
it into a bfilDaiit, two IrUagnbr Smeci am piaoed on ai^ of the taMe. ihu 

ehaaging it from a eqnam to an octagon I a toaenge-ahapod 1^ h ilao ptaeed at arnb 

efito(bareomandtbatabb.and another toneage eatrttdipf length^ along the 
whob of eneh aide of the original aqnam of the lahb. *hieh wiA tM Itmagnlw beato 
■et on the fcnac of each teeeng^ ctonpbtoe the w^ 

aideafthedbmood,Tig.8toaengaa.aodS4lrumg^ On tim eoDeC aide am 
1 irmgabr pentagooe. aberoatiag with “ "“7‘ST' 

the cJlH aa a eeatre. and Soldered by 16 trbngwW flweteadJeanmg^ 

brillbnl being thna completed, ta act with the inbU ai^ “1 , 

•_I_*_■ , 1 ... M,*.!,, fn Meeive tha Aataond. The beiRbnt ia alwaya three 

Ftnaoe, the ihiehaeaa of the hriRBuil b an 
or tahb nf the 
Tbe 


I Botltoaat one third b teaeraed for the upper nan or tahb 
mmuaing l|m thirda for the tower pvt or eollel (nIauiX 
era. and ita ctrcamfrrroce b cot into breta, af erhbh aome nm 


timen aa thbh aa the roar diamond. 

•iff into two nneqnnl poniona 
diamond, nnd Iba linm i n in g _ 

Uhb haa aiglK pbnea. and ita cireamfrrroce- 

trianglea anl ochara toamagea, -^le cnltot b alao eirt mto b^ 

ia nf CMarqnmce that the paeUtona Im w the moan on!"* the nrp» ^ «h« 

they enrmpnod to each ocher, ao that the armmetry be perfect, be ocbrrwtae the 

fitjT of Um Udit wooid br AUm ^ . . _ 

Alihnngfa the pnee-diamood projeC^ hn^f ff ligh t 

tion often ihaa the hrilliant. yet the Wr ineo mpamli^ gi^er (V w 

Ihediffemnceofitaewiting. In 

fignrm. and tneUned tl diflemwt aagb A mnnd the uhb. on the ~ 
a!£^ On the jnSd (cobene) S4 other ^ * 

a-utau the c«lm Into a tmacated pyrami d. Th roe »4 

am dlKmntly incUiwd and peroani diff"*** eme nttal thm th e beta nf 

the top nnd iL bottom onrrropnm! MgHknr in nn^ieotly e aaro pro popya t» nmlti 
ply thn mfltetionn nnd leftnottooa. ao an to prodwee the eotown of the pnamalie 

‘’ISfAMONDS.ewWbpef. 

aun«nn.yetitmnyht«lithy natml loo\.pen»ided oMow beappll rd i hi thn leq^ 
a peHeei knowbdgr .Tthe atractnm. heenmitwtU 

dueeliooin. Thb dreumnunce prereota the workman from farmmg bexuan erptanro 
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gfiKTB]l7, bjr tbe preet M of fplittisK | h* Ig ihervfofv obtiited to rnort to Um procng 
of abnuiia, which ic Icchnlcallp nUlnl roitisf. The pmcni of b HTecicd b/ 

fixing the diaiBcmd to be cut on the end of ■ itick, or hxodlr, in > mnii bell of 
oeaveni. that perl which b to be reduced being left to project. Another diemond ir 
ebo fixed in a •hnilar manner | and tbe two etooea being mbhod againil each <xbrr 
with oooiiderabie force, they are nuunally abraded, fiat mrfoeei, or ibeailet, being 
Iberebr produced. Other tkeetlea are formed bjr ehifting the diamonde into fr^ 
pmitiuna in tbe eemcai, and when a entBriettl number arc prodotad. they are fit fnr 
' polithing. Tbe MntMo, when col, art fixed foe thb purpoie, by imbwiding them in luft 
eolilcr, contained in a amall copper cnpi, the part or tboelto to be polbhed being left 
to protmdr, 

A flat circabr pbte of eaat-lnm b then ehargrd with the powder produced daring 
the abraakm of the dbmoodi j and by tbb meana a tool b frirmed wlueh b capable of 
producing tbe exijabile liatni to much admired on a finely-^iabed gem. Tboae 
diamoode that iiw unfit ftir wnrhing on accoiiat of the haperfoction of ibeir luatre or 
roloor, are lold, for Tiriooi aurpoaei, under the lecbnieal name of Itort. Stmuw of 
thu kind are freqiamtly brahen in a Heel mtatar, by repeated blowa, until they arc 
redaoed to a fine powder, which b omd to cham metal plate* of Tarioni kioda, for 
tbe nitr of jeweUera, bpidarlcB, and other*. Bort, in ihb etair of preparation, b 
incapable of poiithing any geau) hot it b need to prodaewfiat lortbaeaaa rabicaand 
other peweiona maoei. 


rwe dritb are imub of eman tprinten at bort, which are iiaed for drilling amall hab* 
in rnbien, and oihar bard monca, for the mw of walrh-Jewetlcr*, gold and lUear wire- 
drawer*, and other* who require eery fine bob* drilled in mob *Bb*tancca> Tbcaa 
drilb are aim a«rd to pierce bola in china, where rieela are to be tnaerted | aUo ft>r 
piercfBg bi>le* in arufiidai enamel teeth, or aire eitrroa* eahatance*, howeerr hard. 

T^ iiillawing dcacripliaB fornlabed to Mr. Tejuiaot. by Meecia. Garrard, of the 
ratting of the Koh-i-noor will fully expUia Ihw pernfiar conditira* of the procc**, 
nnd abo thnw that there are eoina rnmaraable diSereaeei in the phyaieal caadHlaii of 
tbe gem in lU diflWenl phmea Tha tettera rvfor to the out of the Koh-i-noor, artieln 
PianoHD.^^ M4. 

X lo cutting diamond* from the roogh. the preecm b m oneertain that the 
ewuen think ihnnirlra fortunate in retaining ooe-half the original weight. The 
Koh-i-noor, <n ha arrieal in Kng b nd . waa merely turfiiew rat, no attempt haring been 
m^ to produce the regular form of a briUUnt by which alone Imtre b obtained. By 
refimee m the figom, which are the enact aiaa of the Kob-i-oonr, it will ba clearly 
^ ”* “*^**~*7 1® remoee a large portion of the elooe in order lo 
obtain 1^ demred eflrct, hy which meana tha apparent anrfaca waa increaaad rather '»■— 
dimtaMhed, and the fiawa and yeUow tinge wet* remoeed. 

. dinnu^ catting b elfoetcd liy on horbontal inrn plate of alnot 

ten iociM diameter, called a •rigf. or ahtf which reeoltea from two ihaojuuul to three 
^thumud lime* per adnote. The diamood b fixed in a bull of pewter at tbe end of 
im artfc treti^ apna the ubie in which the plate reeUees i the other end. at which 
the hall coatBiahig the dbraond b fixed, b piemed apoo the wheel by morable weiehta 
m the dtecrntmn of the werhmrn. TheweightappliriearicefraaittoaiilbtLBCCfird- 
laginlhe^idiW&eeumtendHlobecol. Tbe rcentting of the Koh-i-noor wa* 
rnmmaneed on Jaly la. IMa, Ub Grace the late liahe of Wellington brimr the ftrte 
penon to p^ h on the nuU; the portitm firm worfced npoa waa that at which tha 
**7“ *» redneeiha atnna at that part, nnd m to lard 

the eat of lha rtooe before tha table oonld ba fijrmed»the intention ba^t lo torn the atona 
n^rcaontaHh, and taka tha inebion or flaw at ■. aad a finctare on tha other *Ue of 

the atone, got •btiwa m Um engrariag, an the hoaadariea or adaa of tha giidla. The 
^xt uapor^l Mep wn» the attempt u> remora an iacbiaa or flaw at a, deeeribed be 
Profteaiir Tennant and the Bee. W. Mitchell a* hating been —e-tf for tha n u rpme of 
boUing the mme more firmly ta it* tetting, hot pronoaaeed hy Ui* ratten (aftre haw 
cal uto and coined h) to he a natural flaw of a yellow Unge, a defect often met with in 
*a>all itoiiaa. The neat «tep waa enttina m-fimat on tfaetnp of Um mmm .iw... 

the but awntiooedfiaw. Here the differeace in the hardnrea of the alone flratmanifeated 
■teetf) for wbi;* tnrtting ^ focct, the bpidary noticing that Uw work aid not proered *0 

nataihitbcrttKalkiwcd the diamond tonroain enthet^lrathertongerthaniUBai/wuh- 
oot taking it off lo real i the coan^aence waa, that tha diamond became ao hot ftma the 
roolinnal feictiaD and greater weight appibd, that it melted the pewter ia wbirh it waa 
imhedded. Agabi, white eattiaf (|w ame foeet. tbe mill faecame ao bat ftom the ea- 
trrroc hardnr** of the ftonc, that partielm of iron mixed with diamond powder aad 
oil ignited. The pn^bb eaaie of the diamond proting *o hard at thb part b, that 
the lapUniy wa* oWi^to cat direcUy apoo the aagb at whiefa two clMtaac pteara 
mret, cnttiag icro** the grain of tha atone. Anelhrr ttep that waa tha coatnbred to 
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br Imnortaat by tbe cntien w maorisg > flaw ai«. ThU flaw waa wa thnii*bi by 
TfOflhnt and Mr. Uitcbell la ha danfaroiu. beouiaa tf it wrra aHowcd to run 
aeeordiim to the eltarap. it woold only taka off a imall |u»e«. which it waa nacasaary 
ramura in oidar to aequlaa tha pna^ abopa. Tba coinm, bnwairar, bad an Mm 
ikai it mi)(hl not taka tha omrad diaoetioo, and, tharalhra, began to e»l into it tnm 
both ai^ and afiarwania diraatly upon it. and tkua thay onccoadad in jfotting rid <f 

it. While ctUlinn, tba atone appairad to boeoniahardar and hajdrribaflirOiar it waa 

cot into, aopedaUy )nat abort 1^ flaw at a, which part bacama ao hank that, after 
working the mUl at ^a mediaa rata of SttXi tioMt par ntlnnta, far ain btara, littla 
imprawioa bad been madei tiw apaad waa lbarrf>n inert a aad to niort than aooo, at 
^ich nto the work gradnally proceadad. When tha bark (or former lop) of the 
itatm waa cut. h prorad to ba mneh tnAar, ao that a facet waa made in ihraw boon, 
which would hart oecapiad mnra than a day, if tht hardneai had barn «|Hal to that 
on Ike other aide t aercTthiOeat, the atom aftarwarda beoame amdoally harder, aamti. 
ally ondrramth the flaw at a, which part waa ocarly aa hard aa that diraetly aborc 
U. The flaw at n did not inlrtfare at all with the catling. An aitampi waa made to 
cut out the flaw at a. but it waa found not dcairable on noonnnt of ila length. Tbe 
jUmmut VM finlahtd on Heptrmber Tth, hariu taken thinr-eight diyu to tat, wnrhiag 
iwclrt hottiu per day wilhoot c ie ma tinn .* Taa wnight of the Koh-I-Koor ainca cut* 
ling ia Ifltl canla. ... . . 

DIAMUMU DUST. Tht nat of diamond dual withui a few teara haa toerttatd 
rery malanally, on account of the Increaaed demand tor all anleba that art wroagbl 
by ll,tachMeamr<w.iolagliaa.fae. There haa hetn a diecorrnr u^ of the poculiar 
power of JBeoutod duat npoo atent i it aim the Uncut edge to bM hioda of ratlrry.and 
ti ihrentonedatonetimetodiaplaBatheliamof Hungary. Ftariy powderedoiwuadum. 
bowertr, now oeenpiet Ha piece. It it wcU haoww that ia enttiag a diamond, the 
dnil hi pheed on the loath of tha law—to which It adhercei to ihia daal hi to br 
Btihbatod aolely the iwwtr of man to make brilUanm from roagh dlamonda. Tba 
d»l enaNet the poliiher to obtain the perfcetion of geomwincal ayaimtary. which ia 

one of the chief beantiei of the minenl, and alao that adamantina pal tab, whiuh nothing 

can injara or affact, cart a aabetaaer of Ila own aaiarn. 

Diamaod dnel. U woold appear, can now ha mannfactand by the aguney cf rolMc 

eiertrktty. Sea Htawowt. .w i_ 

DIAMOND MICB08C0PE8 were fltit nggraled by Dr. Oaring, and hart been 
wtU esecaied by Mr. Pritehard. Prtri^ to griiu^ a diamond into a aphenral 
Sgnre. it ahonid ba groand flat and pi 
it. aa opticiaaa try dint gUaa. we mny 

ptiwer, aa many hare, whieb wonid n- 

OTatattina fenna of the diamond. probaMr the oetahedrtm and the cube art the only 
ooee that will girt a aingieriaioo. It will, in many eaaea, htadrlaable to uriod diamond 
hmaat plano«ioraa. both bmanaa thia tgum gms a low iph^cal ahento^ and 
hecanat it aam Iba trouble of grinding mie aide af tW gam A ctamam laol^ caat ^ 
inm. pand with dtamood powder, hammered Into it by n hardened aM 
emploVad by hlr Pritahari. Thta Inganlona attiat aatoaeudad fat amnptol^a dcnhfa 

con eei of cnaal radii, of ahont A of an weh toeim. bearing aa apaatare af * of an inch 

with diriia^m. upon nn.|m and he entodm—tirr nt« 

Thia leaa uirea ri^ whb atrifling chfomatw aberration i in other lacpeeta, like Ih. 
Uurtag'e Amiriaa refleetor. but wiihfuit ite darharaa, tta light ia aid to he mifmim 
to ifau of aae •ompoand microaeope wkatoree. actiag with tlm Wtoa powm, a^ tm 
uai 9 0 ^ Bpcrti&rr. Th* »4T»iitii^ ai MBla§ M witkort AMmilMa 
iaterpmtioa of only a ringla nmgnifler, iaMtad af laehiag aa a pfatu* ^ ■“ 

eye-gbaa. ia erident. Wa thna haren aimidn diieot mew, wbaaeby tea ahoU toeawiit 

aecnrutaly and mtaalelj the leal leatnrc m pit)acta _ 

DIAMOND TOOLfll 1. TAafAjfar'a f ini i a f b tha natnial dminond. toaatthat 
micofilaedgiabbrooghltobtnronihaghaa _ 

to ibiSa of the dmmood, and UTth lEtot he mootoda^ e«r^ g^ tpammji^^ 

mefnl ptopertr af Ih. dbmowd dependad farm Although tha petmdbt^^ 
ofthadiaa^b tlnu of a tegabr octahadma. D ^ da 

npwardi of one handred forma of cry toalhto^W^ dlm n ad The OTTgular octa- 

bWnmn with ronad fiioau are ihoan proper far gbkim dmm ondn _ 

Natwithatandiaglbe hanhwaa of tbe<tpmoiid.yat. to 

cm and twodaaei am wort otoereryweok. froto being .oatoae, Ihi? hemtoempto'y 

concam. and the cutting power b had. 


t^rnma to gnttoing a nia nwi no mm aipnenru 
1 poiulbl npoo both eida*, that by toohiag ihrougb 
my eat whether b hto a doohb or triple frfaaetire 
I render it a a a l eaa aa a lena. Amoag the diA'iunt 
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t. DtammJ JnlU arc made of nmooa iliapn i tbnc an cilber found amonipa bn* 
prrfrcl diamondi. or, an aelntcd fhan fragmwti tpUt off fiun |ooi^«taaea in ibeir 
maauflwtnn (or JcwrlUny. 

ItlAPEH H Um namu of a kmd of obah, turd cUcffjifur taUe linon. It it knnwr 
ajouof tbr French by the name of tot/c/ourre, and it arnaiiirottd with ike axitt exUn- 
ftire figuret of any kind of tvccinl clot^ excepting dxmatk. Tbo noonting of a locifn 
f"*' working dupvr it, in pnnoipla, much the tone u a draw kxnn, but the fixurea bring 
lea* rxlcMKe, the aiounitng ia more limple, and ia urougbi nalinlr by Ube ma>rr, 
^ witbont tbe aid of any other |wnaa. At Iwreiad clotha, of any^amoer of Icavea, are 
only intrrwoTcn at Ihote iatmrata when one of lb* learn ia raiard, the woof abort aud 

the warp below are kept Hoaiing or Huabcd. until the inlenactiaa takca pbee. Ofe^ 

•nioence the fliiotiag yarn abora appean aornit the (abrio, and that below longitadi- 
B^y. Tbia property of iwrelcd clotha ia applied to fonn the ornamental figam of 
all hind# of iwcricd goo^ Bwrrly by nrening the doating yarn when oeccMary. In 
t^ aimplrr paitvrna, tbia it effected by a lew additional iMrn of trrddlea i but when 
tbe range of |iattcni breomea loo great to render Ihia oonreBiefit, an apparatn called a 
Imei Imrnou la emnloyed, and tbe cloth wwrea rrrtb thU mottniing u called diuar. 
I^pera are generally flrc-lcaf twctla, that ia to any. eeery warp Auata under fiior 
tbrroda of woof; and ia raiaad, and of coone iaierworen with tbe tfth. Tbia ia done 
either toecnairrly, forming diagooala at «“ epon the cloth, or by ialerralt of two 
“ called the broken twreL The Utter ia generally, if aot Hnieerially, 
adopted la the roanulhctnn of diaprr. The rtaaon of preferring the broken to iba 
regular IweeL where ornamenta are to be fueinrd, ia eery obtioua. The wholedrpend- 
iog upon RTeraed inahing, to give the appratanoc of obtiqae or dia gomo| tiara tliroogh 
mt^r. wonld deatroy norb of tha aSrei, and materially u^jurc tbe bcaoty of the (hbne. 
Tbo broken tweel. on the cnotrary. restoree to the twreled cloth a great limiUrily of 
appraraiKe to pUni or alternately intcrwarni IhhricB, and at the lame lime preaerree 
Ike Acili^ of ptxidoring iirnamenta by rereratiig the fluahiim. 

UI AST ASK A white and taateieaa aubata^, obtained by moiatening poanded 
ir^i^?'*i***'****’******"***'^'*”'”8*‘****' Albmnea U precinitiled from the turbid 
flaid by nieobol, and ffhered Then the dU a ta a e ia precipitnted by an additional quan- 
tiiy of alcohol, and porifird by re-atifauioa and re-precipitaiiim. One part of diaataae 
will coneert tooo poru of aiandi Into dextrine, and lOOO parti inin laqar. 

IIICIIROISM. The property afeabibitiag two coionrx Many of the pfaenamena 
belong to the eonditiona prodacing Furoaxartnen, which aee. Sume of the phrao- 
mrna ha»* bren referred to patarualitm. but thia rrqitirra examiaatian. 

UlDVMIUhl (lb). A meui diacorcicd by Uoaandar.in I#4l, in «ufr «f nrnm, 
and lo called at betag ataocialnl ia that ore aa a twin brother with 

The oxideof Didyminm (.DiU) ie x dark brown powder; the anllaare pink or rma. 
and aoirtbyot or riidet. r • » 

I»I£S FOB STAilPISO. (CUiu. Fr., J/muXmgpefc. Oerm.) The liral eirenm- 
*• particnlar attention in tbe manuUctnin of di^ U the letrcliuo iff 

the brat kiml iff at^ for the parpoae, and ihU rauat in tome meiaarr be left to the 
n|wrietff« of ^ dic-forgrr, who. if weU ikUlad ia hit art. will be aide to form a inir* 
awrect jadgmenl of dmUtMof tbe metal fur the purpoee. by the nunurr ia 
wkkU «wks apofl lU UTile It •ficmlil \m mber fiae-gnined tli«n and 

|*rffiMrUy cYra tad auifomi ia hi teitarv, M»d free from ipotB atkd 
parehan "[f**™* tk* «««»« maaa. Bat lha etry Sac and unifi^ atrei 
with a ^ky fraetare, which la an marh lalcvnwd far aome iff the purpowei of eatlrry, 
U unflt for our preaeat pnrpo^ from tha extreme foeility with whi^ faeqnleea gre^ 
by pr~ure, and ita hahiUty to crecki and flawi. The eery ciWgrainedTor 
Wert. U alan eymljy objeclioaahU i it acquiree Baaoree^rr iba 
die^^ u>d lel^ Idmiu of beiug eqaaUy aad piw^y bardaned. The oMret 
t^More. H to Mlect • Mrc) of a medium qoality aa to Boenem of texture, not cauly 
Bcted^m^diln^aal^maaiL^^bitiug an uniform textnre when lu inrfiww 
« wuaM orer with n little m|uafonia, by wUeb ita fteedom fitun pia. of iroo, and 
oebpr urrgvUntMi ot coaipontiao, is loAcitnU/ 

“»• P«>I»rly forged at a high beat iaio 
tbe ni^ difp it anolWmd by eery careful anacaliog. aad in that ataleTbaeiu been 
amoeched axternaOy, and brongfat to a table la tha laming lathe, it ia ddirend m the 
nxnvcr. 

^e pr«eae of annealing the die eonaiaU ia beating it to a bright cherry fed. 
and auBSmug It to gradnallr^ which U beat effrei^by hnUing d iaaVmcible 
” *? "..**°* ^ eowly-powdered chareoaL In thia otwration it ia tometimea mip- 
poirf that tha 1 ^ or at Itoit its aunerBcipl parta, Ucomra —j— rnrlinnarf. or 
^ but experiamm dna. 

auch 10 <ipiiihiO| tad I bcUrra tbf coMpoiicioa ut tbe die h loircelj, Ctfilamly ■‘H 


JilES FOK SJAMl'ING. 


25 


nuicriallr, mfl«ted hj the twoeen. for h doct opi reaipin long eoongli n ikr Rra br 

T^pTniTmTer onialtr commforrt lU laboon by wrkic^ ool lb* ^ic« with ubpII 
•< <-1 tunb in intagUo; hr ri*l* bcgint in relkf (iion^ Ui» ■ •nnrtiimii dw) i and 
bsTiiup oliiinatfttT coiiipU4*4 Bt* drcigiif Jiwl Mtttflcd mirurtf ili mbctbI twrt 
curroclacat, by iw pnmin na ia eUy, and daha. or caaia ia lypa nuitai, ikc di* to r^T 
for tbs baiatrtaal opmrtkio of haniming, whish, ftnai nnooa caaara. a fcw of 
1 ahall ananwralr, to a [ ir oc o at of morh riak and dtOenlty i ftir akonU any aerwrat 
DOW oeenr, ihe latway U many mootba auy ba aationaiy mated, or r»«a rciaUiTrd 
unite l u a lra a. . . .... -< 

^Iw pmetM of hardening aoft atari la in itaelf aery aimpie, tbongh not rery eaaily 
ranlaincd npoo mechnairal or cbaanieal principtm. We boon by eaMienw that it 
ia a tirapefty af thia highly aalnabla anbatance to brcooe cxeenaiTaly hard, if hratrf 

and anddralr OBoled j if therefore, wa heal a bar of aoft nudlanWe and dneiiU atari red 

hot, and than aoddeoly gameb it In a large quantity ef eold water, h not aoly beeonaa 
haid, but frigiir and britiir. But aa n dia a a aiaai at iteri at eoatodarabte diatea- 
aiona, this hanimiag to an opetallon attmdad by mnny and peculiar dibuhiaa, num 
MptciallT ai wa hara at ibe aarae ttnw tn atom to iba earaful (HtamiUon of tha 

enmaiii. Thia to efliKlrd by covrting tha rograrrd (hca a# the da with a protecting 
f^ compatod of fixed oU iif any kind, thickened with nnimnl ebareoai. ^ per- 
euoa add pipe-clay,otben oat a pnln of gariie, hut pure Ump-Wack aid Imarad od 
■nawer tha porpoaa patfcetly. 7610 to ihialy aptead up« ita work of tW^ whicb. 
if reiiutoitc. may be fhrther daCnided by aa iron nng 1 the die u then olacad with ita 
fbea downwarda ia a rraeible, and eomplelcly aomwiiidad by nuad chsrco^ It w 
heated to a eniuble temperat^ that to, about cherry rad. and in thal i«i^ ■ taaeo 
oat with proper latogi. and pinaged into a body of ^ of wh aa od 

to bc«imIrSal«ridl> incieaiod in temperature 1 hna it ■ ryidly m orrd ab ^ untd 
all uci«- ceaaca, and then laft in the water till quite enoL In thto ptoeaaa H ahould 
orudure a bubbling and htoaing notoa t if it pipea and aiuga, wa may grtwrally appre- 
n CTBcIi or ftHufta 

No proceaa hto been ftmnd to anawrr better than the ahore limpl# and com^ aaoda 

of haidaningiltoa, though othera hare had repantod and fiuTtrtato It haa bM pra- 

pcacd to keep up eurrenu and eddica of cold water in the harden^ 
of ddirary pi pan, coodog ftnun a haigbtt and to aut^ect lha kd dir, wuh Ita Sko 
opprrwoal.to aaoddrn andcitohwiaeurreiit ofwaicT.lathll npon it ftnan a lary pipc^ 
aupplied from a high reaarroir; bat tbaae manna hart not a My war Ptyad tooto 

•wecanafhl. either fat tnttiig the dk. or In giringB any good qadrtiaa. Uwdlbrr^- 

Icelrd. from lha form of the die, ihni h ■ neeeaanrdy odr. ni i» ammAarinmi, 
the hnrdrfi atntta bring ontiide. nnd the tofter onea within. whiA anvatopa n 
witofthingin Ibe maaacr of lha eneecaatra eoato of aa onion | M awymrwt which 
wn aomrtmen hare M opportnaily af aratag dtoplnycd in dies whioh hnea Iwrn toaaaliad 

'"’^■nit'llMdMtoig'hnrtag bean eSectrd. mid the dto being tar the lima 

ihcT atrna mar ba «»a— for ita protartion 1 ana at lhaat tuna tot to a rarr iwTd hind ef 

iraperiM. prodacad by potti^Tittato waiar, gn^ndly »k* WliM 1*^ 

till throoghawt aaddton tnfbrtoig it grniim iy fa T b". 

lha dia kaaaprtocrtok fat enry cold wealbar. A great 

thrmtiag ihe^ dto brto n red-hot iron ring, which Jn« fito it n that Matt, and which. 

by emmtoliagaa It eoola. kaepa Itt p^ tq gathcr u nder 

renting Ihe tpmding of ntrnial cracki and fiasnria. and often ci^ogitt 

a split or die for obaunmg punchaa, which would break to piaeca withatd the petoamng 

Ih* die has beeiiMeenaafolly hardrnad. nnd the protocling paale hna to ita di^ 
by ptMcrriag the Ikon from all injury a^ oxidtoet^l. nr burning, an to 
to tottiw to be elaaaed and imltohad. and m thin '*?*'. 
lachnksUy cniled 1 MaTW* | it may ofeon teabaaa^ 
or imprettionf. hnt U to not gottisfiy ikna tttffored. far ha r 
to it coining Mean andtonM the artiM Ui iddato 

to in i^a Mata. “ Cattrefore. nto ^Wfar ^ 

or Meel iinprettino for Idtofi For thto pwrpaia n P^ b^of M^ato^ 
lha anme quality, and with the totta precaiito aa hafcro. and heiagcm ^y m ^im. 
or aafteoad. to turned like the ttatrix, pa^r^ ***.*** * ***, ^ ,^ be 

tniely cooicnl at tor In ikto atom, toa coakai 

pow^Ud and proper tonthinety npoo the matrix, w'birh. hr^ wryto^ « 

Pto rrrdrn iC^OMtorenard af M igiprro^I h« » ihM roem^ 

ikwn it bacomea toaatf an hard br coodtMntion af tmtoro .M to 
oprrtoHm to br rrprntodiy nnaMltil. or paftrnrd, otberwiaa it wnnld rpMt into 
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iapwficUJ toBrrtuorwauM iajnn th« matrix i mneh pnctical ikUI b liwn-fara rtf. 
qutr^ta txkm(t hnp^iao. xml tbe ptweb. xt ixeb xnocaliiig. itmrt in nrcfnUr 
pnxrctad. to that the work may not he iigimd. ' 

Thi^ afler repeatad bto»t hi the dja-pma, aiid fl'vq»!iii annraliae. Ibr fanpmri/'j 
friim the natna is at Irapb mrftetad. or brooitiit eenplrtely op. and haslSTtM 
supnnnr, b laraed. banteord, aod cuUatvd, III ‘ ’ 


—, like the matris, of 
«c hat* bribrt said.byaUed a 


moacW by the ettpraew. _ ,ntww^ ■unwrnru, 
whkra it tt now a comptots iaiptf ton in relief m 
pa belt 

pai*atrfdiei,withm,t>inher Mermee to the 
^mmdmatnx t tn no* by imprawing opoo it plan of soft stnl, and In panoiiut 
with them an examly an^epefatiog to tW by the poneh haelf Sitaiil^ 

which, of CoWare fbe-rimilefonS 

TTie diaiincti^ bAweeD^kiBg nedala and eommon rata b eery cHcatial, and the 
w^npra^^bacct^.BplyadiiiaUdtoeaeh. Mrdab are nanaily to eery bi«h 
^ ‘rf'htowa, and aa the melal^wbhh 

*»*?«*>•• •'HWim cooaidciabb bardneae at each 
ttrok« 01 IM prMt, tbrr art rtpeotcdlT tmneolod darioiP the nfpcf^ of hrinffinff 
tlnat ">*• , * “ » baam ifal med^ wbirb Mr. Wyon execoCed far the Koyal NariS 

^ i» w, bold Wf, it te- 

^ i powcrfal preaa to eompiete the hapraeloti. and h was 
lh^7, w W Mow, ao that they went ten thnea taio 

■hir^JhUiSL*^^' the lateral spread of the metal, 

o« a, h were from brtwran tba die., iTprneoied by 
•ce"«^y ‘«nnd to the dimanaiou of the^cn, and wbKh. 

andpoUehad appeanorat ft b 
^hbh^*hir^ " othirrwiae oraamnited, aadKcaaia^ lettered, hi 

^ iL" *“ **'7' nnd moeabW pbeaa, confined by a riaa. into 

•*““ llw nwtal may be fcrred 
iWw^'ejiMen^ita lateral ipnnd. at the tame time that the rata CMtlTa the blow 

wJrtidtatairMlJ^te Thcaaptaneeiire 

woraea to the «oy*l Mim by maotiiBcrT, so rantneed that they ahall Nrike. unon an 

!!!!!!!& *tS^,*t*|T ,*-^ LiT*****i* prerionaly properly prepar^and 

«n»«W. b^ pU^ hetwm the dies by part of & aame mechaW. 

Ibe nambto of pbceawhioh nay be atnick by a tmir of dies of rood eterL bt«. 

12 »»n«nta as the to toweea 

CHW ana twabosarM tboBMDd j bat tlie tTmArraniniiiiWiii i>f irMw !■ nf j uw j. 

SrHrir S 

to Aittim, wkiah ran from |•ttaf tn Irttpr npon thr If too mA 

■Ira roi^, to maor areidaMi and difltoSto^mienataw'^^'^ara etata 

^ P" •*«»»h^Wnralloam^ 
V "y •l^r ptwd«ee or each pr.JJ « 80.000 

ors«,,000 idraeC 

01(1 ESTER b the name of a copper krtila or pot of mull dhaemiona. made rerr 
etroof. and m^iad whh a aafaty raha in ha top. Papla, ibr eoateirrr of thii en^ 
bcora. cartila^ *e. to the llilTeal actim of hM.,e<eJS^ 
•taiaboij^hlr totad water, wh^^ proposed to facatate their direatto la 

•nAarto^ bacAQoe tW lU i* arlf^fca^rd, or Wemnot ttramMiriit by timiinirU roond 

IdK ^ r'Tjr’y 5™^ c»«y to fit the 

e^ of the pot rx^y. In soma aatoetaen tW Ud la tarrcly laid oa with a fillet of 

I? ^ “ iowd"! either by a weirht 

placed Tertically apoo h, or by a lerrr of the scooed ktad pcrmhic near iu fcIcrmL 
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■ad acted oiiaa bjr • waiglit ■bioli nuy 1w mad* to heir apoa aajr point of Ut pa* 
doaud arm. • .. . , « 

Chrrraii hia made a mefal appUeation of the dipwrr to **crlaM« aotlTd*. ilia 
ivmiment cotulati of a itruigt copper otlind*r. Into wHWh eotm a Halil ^liodir of 
ailTBT, harinf ita •>«* tamed o»«» at ripit aaflae to tlw aal* of tba c/litidev, to a* to 
ftinu tke rim of lb* dimtor. A aegmmM «f a copper ipbat*. alw linad witk ailrer. 
■toja Urn aperture of ibe ailrer erUndcr, beinf applied einaelj to Ha nm. It baa a 
coai^'ealr* eitli a ipiral apring, ef any deaired tone, eaiioialcd by a tarel- 

yard. Thia ipriag ia gpetoa*! witiiiD a braaa boot parfarated with foar hoimt ebkh 
may be acieared Into a topped oridc* in th* top Umi digeator. A tnba arrevad into 
aiuBicr lioUaarran toeonduct atray tb*eoadenatble rapooraat p l r aat iT o iatoa WuuMi'a 

*'TlK^DYKr. AtraUUkcdirUioohiit>*lM,prodaeodbytlif ^JarnUmofimiwan 

matter fat a fkiard atoto from below, Ibroiifli tba oeerlying atrata. la ataiiy plneee 
tlwaa hard Imp roeka aund ont abom tb* adinceto roeka, whfek kare Iwm worn 
away, preaaatiac actually tka appenranot of a maaaiea waiL 

DILATATION. Th« Inoraami of eiao ptodaeed in bodlaa by th* agency of beat 
Ucc EaFANatow, 

DILUVIUM. (f>i/anam.) Drlnge. Thoa* accaintilalloa* of gmerl and looaa 
mateii^ whiels aome geolngimi, are atdd to hart baan prodoaml by tke aetioa of 
a dilnriaa war* or deluge, twee^g oeer tb* earlkee af th* aanb.— 

DIUITY b a kind of ohNb cottoo arigimdly imported from India, aad now mann- 
fiictarad in great qnantitic* ia rarhma paru of Britoin, eepecuBy in Imecaabir*. Dr. 
JabaMmeaUaitdi*>«w(p.aoddearrit>etilaaakiwiaffriatian. iVdiWiiwtioB hetwaea 
faatiaa and dimity aecma to be. tbnt the former dedganles n eetnmon toweled cotton 
cUb of aefoot fiirio. which recrlrt* no omamrM in the loom.bet iamoal freqnrnily 
dyed afrer bciag weren. Dimity (■ alao a Motri entiw ekMb, bat not aenally of to 
thn'k a leatar*« and ia ontameated la the loi«, aithir with raked atripra or feacy 
firnna: it k aeldeui dyed, bot uenaliy empiaytd wblto, a* far bad aad bad-roocn fumitar*. 
Tltc alri^ dimitiea are the aaoet oounaim, they require lam kboiir in wrarfau tkaa 
the other* i and tba mounting of Ibe loom being moea eimple, and coMcqaaoUy Im* 
cineniiTr, they can be eoid at moeb lower rate*. 

ItlorTRlC LIOIITIIOUSESL See LiGimovna. 

DIURITES. A tipp or nectntomr rech, ia which nOki rrplaeea ertleiAua 
Dtorima are indent in the Voagea. , , , 

DIP. When any atratum, miaeral vaim or dOte, doaa not Ha koritoatoUy k k aaid 
tod tp F. W. N. or a, a* the earn may be. Tba aagle whidt It make* with tba 
hcriaoo k caltad tbr anal* of tba dip. 

DIPPELB AMMaL oil A fetid Toktil* od obtokad whm nimmi tab- 
■toae**.aacb aa boM.areaal^eckd todktillatW Tbnt which k foand m e u m m cio* 
k niMamed in lb* manulkctuie of buoa-b l ack. 

Diri'INO. Omamcatolworluiahfatiareaimdlybrighleaadbyapmeem^W 

dkmiv. After the work bm been propariy Uttrd lopetJMr ami the grewM *r»*md. 
iHlarr by tbe action of beat, or by b^ing in a pearl aab lye. it k pdrakf la a hath of 
dilate aqua fiittin It k tbaa aooared btigbl with eand and waiar, and bring wrB 
waebed M plonged into tbe dipping hath, whkb c o nekl a of paiw ailfnea acid, 
eomatooly knowa « dt|ytoy agmi/wlM, foe an laitant mily, and k thea writ eaehed 
with odd aad hot water to rr m orr eeery ime* af acid from Urn tarfbee, after which 
lb* work k pot Intodry bewob ar box wimd, lawdnet. An., weU rabbed anul k k qttk* 
dry. and tben bwmkbrd and tachered whb m ilula dday a* peaaibln. 

disinfectant, a tabatonet wbiek reatemw tba petrid or lafeciml raw 
dnion of bodira. It k weU not to eonfrnud k with aatkeiili*, whieb appiin to 
Ibiiae bodira whidt- preraat pwtr rfl t rrio e. The weed dkie fre taat baa kidy heomna 
■ooiewbat ancertoin la ita mcaaing. on aeeeeat of a ward Mag aeed ae Im eqeiia- 
Icai. ria. deodorkar. Tbk latter moaot a aabtlaaiw which reiaoem odeen. la 
renlit*. bowerer. ikere are no tech anbelaaeaa kaowa to aa at a rkea. There arn 
f.f com. mmu aabetoace* which dekmy oertaia otbete baelM aa •*7'* ^ *" 

eatr* the reraoral of tbe imell aad th* deMmetlea or aeaeralkalioa of the body mael 
be •iitiultAUeoiii. ^brre k. bowerer, a lam einmaf miUttacm ibrt dmtniy 
fartionrand ik# aaine dkmlkcuat k Iketafrirt dktincily aaadtd- The ft** ** wai rb 
rke from putmfying bodka are no* all eapalde ef lHi«f perMeed ^_»bt emma ia 
Ibeir ordiaary ceodittom bo* tnmeliiaca they are peioelreii A dieiametaal pet* • 
■top I* them and deodonam dmaltoneoaaly. If ■%» aebwaaet wrr* to rrjnnrejlm 
ameU of them gut*, h wtodd ramom tba gaei* tama* they ■*• Mepambk ftm tbeto 
property of aflimti t i g th* ante. A deodaqper wontd tbrrvMw M and M » dLlamctaal 
of titol gae the aneU of which M raitoima. Bat k Ima hr. ^%iggt*t*d iM ■« "fT 
, mmnt Unm gaaea which laMikand allow the aaet* ikieMrioaa to pa^ tbejr e* '*** 
So atoeR .Wheaem w* Bad .ash mcLua ef *ah.ton*cn, h wdl be weU to pr* itoia 
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Thw m«jr ht Kxne fnith is ]i7|io(Ii«*i« thsi mrUltie 


t^Bune of dtoAiriwn. . .mm m lae BjrpouiotM thBl mrUIlie 

11^ TMiicmf mliAizr, ^ hr prrrpnttog ilie CMspr of ralplianttf J hTdrogm caiu* 

m proportion to the rmiwiU of thrt « in al^ *h^ 
»t !• qnifo rertam that mrtallie aolothma Iut. d^ftetitw imipa^ 

tJ^hrtanl,l^t^ia the dofomporttioD would be ao fitf iwt a atop to, aa to ii«r«it 
- How the other! eotild rvauio nnn^ ot in thk cue h h 

of on. jrt! ia to arroat derom- 
of the change which ia prodncine the 
jTMm. Tto moat dclHanoui of emaaatkma have no ■nelJ ai all to the ortuLarv 

■TOT. "• <7 the anaJjak of the air. (8<« Saw- 
»Br AnnaKOKMuiTa.) The eaaeajabere anlphnrettnl hadrogen nocotnoaniaa the 
r«"rt*tel with fiaeal decoiupad^ Th 

“«• *•>• dwirnction of the other. Bat the pmenee of lul- 
w.P^of th, prtaenc rf 

O^ftctiooa matter, it being only an oceationa) nccompnniment. 
the ln*rttio«a mnl the odorifcroaa matw- are one. .a in the cim-X 

no Ime of doir to be perforatod by deodoriaen, and no eUaa of hodiea that can hear 
^ Mt, altl^gb t here ma y be a few eaaea where the wort may be ftmndro^Vjt 

iniwradt^ n gieatrt. that might in ooe 
?^rt *“* remoTrt the aolphn- 

»»I">«ni which for awhile aerow^y 
SjI rf" »« ’"7 tror. complrtaly deatroy anril,^ 

mto the sir br no oomos wholroamv i W io rotfh ■ catcdrcom- 
P««^ k atopp^ at leant fee a while. The imelliiig mm in by no nwXui^^ 
dangero^ w haa tiw nae of the wort dmhrut any rehuioa to nmitary maiten. 

i dewinbla that periona aboold loohTir heyo^ 
tW mere iadwatHM fhniiahed by the noae, and aa in aeicnee we can fbd no daodo- 

ThTiJrt^S'fe^’fer* "? “y “ **" “^"7 P»ro to the word. 

*"** to**^^"* ■» remoee the odour and the pntrelhrtion 
of the moment, hot allow them to b^fin again. Eren in thia eaaa daodoriamlieenin. 
je^orwy diknfcrtanta. whieh chSctTI remorere ^ 

.dahaiyt te^ m eaVhe ■ptnia. Suhatancea whieh piwenil decompaeaioo. Tbeworta 
crtJ^~mrt^eo»elVtan.rt-^lo«re«t.,mn^ TK-^waa^Xrt 

ir IT****'*? *“ ■»'••■■«» taclnded ander antireptiea, nntJ^^ST^ 

andrimiWw^ There waa needed a wort for ih. pmecl Hea a 

iwrlf towmnU Uvioff pmtm* la SBKstfaiKim, snodmes, sad namiica, m wril 
?****“ “7 Pto’*’’'7 •« froi ditbreat caamw^bot thee. 

miztnre from the eaHiM ttaiek The ancient oil of oedar haa beea eallni with aood 

* ttttirptic. Bot a mixtarv of thk acki wiUi aoda wa^d ht at liwu nLa In 
erntmlmiag. nor k it prohaM. Out they woald mid a^Uta^lJSd hiT^Sie 
along w^ ^ ^ It k aapreaMe .aid (« PliaTjIThrt KuS^aSkA 
^n ot^ wor^ the boOrt and dlatlllrt. tbe produet br^ ootlartad iT^ 

w^ of flearea, fVw which again it waa remoert by pumnro. ^ doioe' jhk the 

^ cvtwUe acid, or kreaaote, woald rentam. It waa '-lt-«i atcenom. aa if made 

rt fitnw^ * *** » »PP" t>rinta name than that 

^.i I?C.Vy ' ^ "to approiwklt than the moat recent, 

w mi^ '!!Ir***^ ThediatUtehm 

a reddkh {nteh, eef^ clammy, and innch thtter thaa other pitch.* Thi waa tbe 

**TT^ “** «*to» “odern chcniktry. The remaiaing hart piteh 

waa eaUad fjmpmm, or aecotrt ptlch, which we call piteh bTcoa^diatiiieti^ 
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to ur. By the tooond pitch, howerer. vH wraHtimM mnint the prcduct of dutillatian 
imtOMi of what waa left ia tha itUL Sun* confuiiio thereforr niits ia th« natiira, 
hot Dot nuire than with ML The pitoh oU waa raaiMHta tot, aui of TcUow colaor, 
a^nliof to anm*. ThU q^aoouiutnp hmuotc, waa Baad tor loucbncbc —a eoiytic 
notiiio apptiad to Uriog Ualica .— and tor ahto diiraaaa of cattla. tor which It ia 
foaod ralnable. They alio narf it tor ptnenring hama.—(“XhiaV'cttoalj,” <jr lha 
HVitar. Jour, Sac. of Artt, IftiT.) 

It la quite poawhia that krewaoto may be the chief agnil in murt enpyrvamatie 
■ahatantwa which act qa antiaeptica. Bat it la not the only agenL Hydrocarhoaia of 
TariaQa hinda act aa autiaeiitici, aa weD aa al c o h ol and raethylic a lc ohol, which contain 
iiliS oxygra. To thii claaa behmg eueatial oila and auWaaeea termed perfamm. 
which are tiled for tomigatton, and hare alio a powerfal eoiytic actloa. It ia 
excoedingty probahle that the tna thccry of ihia arlion fat connected with the want 
of uxygok Thrac lubetancea do not rapWy o}jdjaa, bat. on the contrary, oaly eery 
aiowly. and that chiefly by the aid of other hgdiM. Their alonia arc, thentorc. la 
a lUte of tenaion, ready to unite when laoiated. Aa aa example, carbolie acid aad 
krtoaotc onite with oxygen when a hoar ia preeeol, aad foria rwiolie acid. We ran 
acareely aoppoac that an explanation, eonmanly icaortcd to la the eaae of aalpharona 
acid, would anil themt rix,, that it takea op the oxygen, and lo keepa H flm tha 
potreecible inbataace. It ia, therefore, much more Itkily that ita condition acta m 
the pntrcacihle body. For, aa the atatr of raatlon of a putrefying anbatance la Irani, 
torred to another, ao ia the itale of immobility. 

In 1750 Sir John Pringle wrote hia ** Experimenti on Septio and Antlaepdc 
Sobalanoei, with remarka relating to their Uae in the Tbeoey of Medicine.** He 
recommended lalta of earioni kinfa, aad actriageal and gninmy parti of cegelabtci 
and fermenting llqnora. Dr. hlacbride fuUowcd him whb namertma exprrimenta. 
He apeaki of aeidi being the long preacribtd ageaunaantiaeptioi. He found them 
antiaeptic ecen ' wbrn ddnted to a great extenL Alkalka alao he fonad aatiatfCir, 
and aolu in geoend. Alao **gnm-mina, anch aa mjtrb. aaafixtida. aloea, and terra 
japonica," beaidaa “decoctiooi of Virginia inake.roal. pepper, ginger, inflraa, eon* 
iraycTTB root, cage, ralenaa root, and rfaobnrb, wUh mint, angxiic^ aennn, aad 
eanuoon wormwt^” Many of the common regetablea alao wm mcludcd M lo 
aome extant antiaeptic) inch aa hone-radah. mualaid. camua, tumipo, garlic, ooiaai, 
celery, cabbagm eolewori. Lime waa Ibund to pTwrent. but hot to rwauiTe piitr<^ 
tion. We orw incliaud at prciciit very much to qualify aomc of thcac obarn^inna 
Animal fluida, he obaervef. will reraaia for a hmg tiaie wttboni putridity if kept 
from the air. He layx thm aotringral minrral aeida and ardent apiriti ** not oaly 
abaorb the matter from the potreicenl anhataanea, but likowiae criip ap iu fltowi, and 
Ihefwby render it ao bard and dorahie that no cfaaage of combtaalioa wUl take place 
Ibr many yearn." He addi alao raolamei to the aataiepcia. la ITdT the aeadem* of 
l>i)aa gate a priae tor the me of nitrata of potaa h hi ventilalunk Thii may have gitea 
lh« Arm idea to Carmicbael Smyth. Gaytaa-Morvaan came later with a rolimae ot^ 
TvlUAbtlf VjiprricBtB OB BCtdfta ^ * 

All prvwTTBt rnM vatnfbciiaOu bat tef ooi ■iriMrfly rraioTv the a 4 oar 

cauaed 1 m that which baa previoaaly potiwM Maay of the aabmaaoce detarned aa 
here, might eqimUy be ealkd antiiepciei. Wbea they remora the potrid 
matter they arc diaiafcctaata. wbea they prercat decompositioa they are aatiaeptiea. 
Bnl wbea iheMcU ia rwmored by a eabemnee which ia haowa to daetroy putrActive 
drcompcaitiiai, and to preecrr e orgaaic matter ratira, Ums wc bare the awit thornagh 
diiiolbeiion i then we know that the removal of the imaU ia merely aa ia d ma tioa of dm 
remoral of the evil. 

UauJociaui* are of varioaa kinda. Katnre aermn to uae anil an oaa of ika amal 
active. All ih* dqivcta of iba antmali ou iba aarfheo of iW earth ton oe the toll, 
and are rapidly ina.to perflretly iaaoxioaB. Abtotplioa d i wia g eii hea poroai bodi^ 
aigl the aou haa pCcalixr Ikrilitiea for tha parpoee. But if aaturaled, it cm^ diaia. 

feel Doloo^. 'rhiaia not allowed toocoariUieioil abaoeba air ahmitodnaidieeaUrn 

orgBiiia ouutcr whidi it hu lootitfd ioto iu pofoi* OBi Uu ofcoai^ uBtur it by tau 

dtrana either COB vrried into food tor plmito, or ia made aa laoooaal lagredienl 0 # tha 

or.tf tha weather* he moiat, of the water. The air ia iberetow. la coniqpetma wuh 

the aoif one of the greateat diaiatoctaala, hot It aim alia qatlo aiooe aad indepandmd Id 

thrioiL Itt power of oxidWagmmt be very groat. The aawaal of orgmuc e«aTi« 
acni iaio large towna ia remarkable, aad yet It trhhwa accmnaialaa aa aa to h e 
itroogly peroepuble to the aewtiL The air oxidiarx it atmaM at rapify ^ 
thia u baataaed apparently by the peculiar agrar la the air, oioar. wbiA bae a 
grvater capacity of ovLl.tMwi than the primmcti alrt wbea ibia ia exhaoMed it la 
bigUy probable that tha axidadoa will be maeh alowtr, and thia eahaaa^ ** * 
take piacw la a rery than tune. So rapui la tha oxidatua, thm the wtad, fv*a 


so. 
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blownm M ihc nt. of aboul to Iwcnijr mile* to boor, U MtMy imirti of 

u oooM by po.^ mtr Urn Umu> . mik of Mtochottf r. la tbUJ^M 

pnih^ ib« IM of loercoN of ibt otipuur ouuy will bf mocb arrolen Vi« 
by thit rwtaily the ooqditJM rf a towa op to a ce^ poiat 

by the iwnotrd irf oiona i but it n<|airM aaother ageat to ainn it aftrrwanU or 
^ ^ “no^tloo whb caeb other that the air a^tbe toil bat dit- 
toftcu \tlwn mioorr M tbrowa upon laod wiiboot aiaiiut with the toil, it mn 
rnioira a rery lo^ per^ to obtaio tboroogb dkloAvtlno. when ibr atoraiphefc 

tranafcnrd orery portioo 

poT^ raith, aod the ornoto nutter becooa rapidly oxMlted, To prrTeSt a 
iweli of maoMiT, uid with kateo the loee of amttonia, U h then imUhl thniu toon 

Th.aB,ja„„rf^aid.tloo 
toeoauBoo to all poroui hodjei, to cbaRoal. tad eipnially, at br. Strahonie bu 

^ prnwrratian. but of ^w dotmctjoo. It U an oaidaUai iq which all the 
"* •"otidiaed, that none of then hate any tarll or any 
dieiafreirt »»t no^aril, d«.y. «.d 
“ rroarhabljr lacrtaicd. All tueh bodla arait ihrrr- 
•• tbo -raloahlo mgrodienu are 
praerred. Stenboow ha employed ebarcoai Ibr d«o- 
h nri iil^^ ***^u ‘Ii'Wfb the charcoal cilbtr oa a large nl* for a 

Cai*nm«betahw.bow- 
of abeorbijtf air imUl that 

boweter, .Iway* peereot charcoal Ihim being Bncb Hte.1 
bl P2Tf^‘5‘?«*^»»yo‘>»"»«IiMaaoawhichtetaprindpo^^^ 

by In p.^^ 0 , byaijdBiaa. Thu the anil doa only partially, a U hi, aa^w 

Although 

^ portly mcMjBBctionwhh the aod tad the rain to canae diiiiil«tiaii. and mIt 
««» a m<>^ically aa a mean of mneringaU noaiooa rap^ri 

The wiod and othor ewmaua of the air are cootfaiiully rentilatiig the grwmd, and when 

them mroMiin are nm aaficieutly rapid, oc when tliay are latrrripted by on mode 
of MldlBB we ate «mp^ to caaae them artiacla%. and thna^i^ee atiho 
art of Tenidatmo. mididoo of on tenth of a per of earboBiTnid to £ 
..^y be perr«iT«l, at lent if aeeumpmtkd witHbe amomt, of orgiSe ^ 
tima m the brrath. and M we exhale fo7 day^ 

SirttoST *1.** ^** **?^*?“° **“ 'P^7 "<■ »<W>00 cable fret of au in 

. • ' *7** ’•*?? ^ “ erntant change of air ia therefore ivodily nrered. 

and^ iaatinettre lore which we hare of freab air ia a anfocieBt corroboralimr 

ta a gw 11^ diamfolant. The flah of anhmda auy be prormd aa for 
^ ^ ' ptondViog aoanatinna are cxiaipteteiy 
^ »•“ Pttfticlat, or chanueal aetioo. Ua^ 
rettfiM bjr n 4«|m of cold ninch 1 cm thin ftveciog. 

irTn* “ •*“ »bn it riaa to thorn I to® of Fahrenbatt. according to 

^ ptyiwing dryara it ia a diainfretaat al earion 

hnnHh!l?^.t. **" BBd^ pntrefoctioei. On the other 

nudh^ with nMMtare below ItO® la a oonduioa eery Highly produedre of deeum- 

fjTtot *’? ^ ai^nannliDe atatieeu. 

IJgbt b undoalKrdlyB gTeatdwrafrctBnti ao form wakoow.Uaela by haatcaing ehc 
oi^d^poKiton. I"inewof^tUatkin.itbaarntialtoanewthorBya<fUgh4 
toei^wUh thoeaiTtnnafalr. Ila rffect on the ritnlitT of tha hnmm. i. .tl,. 

dantlypr^^Wtooontiniiallyaaamiai^inelflnertetaliom ThetneT^infoetiBg 

pniperty^ li^exM m aU prubabilityta iba cfaaamad^a which caw eom^ 
aiuona and dceemMaidona. Water, bowerar, ia of all natn^ dkinfoctanti the nW 
Bianapahlr.^ there MOO 000 eapahbeftahtee in plaeetetirafo. Whrrrrer nnimala 
reen ha ^ bcingi . Uro. are ounetimaf eeganb aiatter.erca from the parcel. 

kw.fiuTutBi*, floor,and wnfla. bre o m r a ’ eonted by degtea 
with a thin oaecnng. and thii gradnally di tnnmp oaea. and gleet off aonbaanaittaiionia. 
Naetnw It bceoma phatad with flugi, aad ao fotda ptania of thia hind. D«t bar 
befon thia ooewra a ocaall aatoant of vapnnr b green off aaflsicatir dbagaonbleto 
affoct lb aenat% aad aomMiaMa Ufretiag the ayinta aad dw bolth iefora the aanoa 
dIatJaetJy perecteo k. Tkb atat ha rimoead. la moat taara ihb filat bronoetd by 
^Icr, rad we hare the ordiaar^ rcenil of tjeoaeboid cbnUacMi but ia other caare 
wbra tb formtnre b ffich a wiH be mured by water, tb reaueai b atade by fl-bticai 
or by oU V tarprwiae, rad olWr aabatoaea naad to poUak. Waitr m a dbiafoelBirt . 
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)■ ocd abo lo vuiung of clotlm. for tliM pqrtKxe nolUng whalertr can mppir ill 
plan*, altboogh i| R<)nin« tba laaiitaBC* both at mip and ftictloo, or igiiatwia and 
hraL >Valrr ii aim omd aa a amlwaiciil accot for rcnMTing filili, and the nxihud 

J hieh llercoUi doruod at u^g a rieer to ttoafa avaf filth. It no* adnplad ia all the 
fiKt airaaeed plana at draining towna. It ia uolp nauu of water that lha refaaa 
uf towns can be onaTsyad away ia eovared and toprrtiaaa paw agwa, whilst aooe wbal* 
ayar ia aUowsd to remain in tha town itarlC In caaaa where Ihia naaaM ba daoa. it 
ia ainch hi be desired that aotna diainfocting agent ihonld be ased to p rar rn t daen m - 
(ssitiao. Where water is not aa<<aa iawatrr-oioaehs there naat of euarar be a great 
atufwni of nutter stnr >9 on in middena and the town is of eonni eaotiaaall; rapmad 
to efilBTis. Beaidca thasa mathoda of actiag, waterdisinJeoU panlji bjr prrrenling 
cIBayia fhnn ariaiiig fma budiea, aunpl; bteaoae it keeps them in aolatioa. This 
action ia not a perfoet one, btd ens at gnat ratne. The water giraa off tha hnparily 
aiowljr, tomMmaa a« alowljr aa to be of no Igjury, or it keeps it m long that complats 
naHletiuQ lalM place. Tba oxjgta Ibr thia pu re aaa^ gup^ied bg the air, which the 
water absorbs wilboot ceasing. To net in ihb wap, water aiaM be deliraiwd ia 
abondanee i whan only eziiting sa a inoiature. *aUr aaaj act aa a great oppnaant 
to diainfeedon br riaing np bt sapauf kmlcd with the prodiuts at decampoaithM. 

Mere drplag m known to airwM dren, aa tha mobilitp of the pattkim m deeompo- 
lition ia aujad bp the want of water. Wa art told in .kodersua'a trarala tat 8. Africa, 
tliat the Dainans out their maat into strips, and drp h in the ana, bp which m aa a a it ia 
preaerred fraah. A ainiiar caatoin is found in S. AmcrieiL Certain dapa prwtrot 
thia, aad decoupoaUioo aati in rapidlp. A little oTtr rhw i d i n g of the thp, or a little 
more nuiiatara in the air, qnicklp stops the pruoiWiL 
Tha abotra map ba called natural dialnfeetanti, at ImitatiaM of aalnral pnwrmea, 
rharcoal beiag inimdaccd aa aa example of a mart decided character of pornmietla^ 
Tbcp show both mochinieal and chemical artian. Tba awebaairal, wkaa watar or air 
lenuma, dilutes, or oorets the septic bodies r the ebamieal, wbea porona bodiaa act aa 
eoQTvperi of ozpjpto i or an an i on ef both, when cold and heal present the mobiiitp of 
the pnrtklea. The action bp oxidation eaaacs a daatraction at the ollaaitTa msleriaL 
The ot^ method k aotiai^tM. It la much to ba dettfwd that all impatiliaa ahould he 
gut ridof bp somcof iheaa mclboda, but capeciaUp b^ the air. tha water, aad the mil. 
There are, huwrscr, eondillona in which dilScultia utierfirfw with the action, large 
lowu amp be poriM bp water, hut what ia to ba done with the water arb’ieh eoalaina 
all the impuritp?' If pnt apun laod, it ie serp aeon diamfitaled, hot on its wap to the 
Und it map do macb miaobief It baa beca proposed to dkiafoet d on Us pamsM 
aad rraa in the aearats themaelsea i bp thia meaaa tba Iowa iladf ia Awed from the 
nuiasnee, and the water aisp br used where it is needed wUham foar. This lalro- 
duflos artificial disiafoetaata. Thera are other cams when aach are raqairad | when 
the rvftue matter of a town is allowed to Ur aither in exposed or tat oodetgronad 
receptaiUcsi in Utis canr a town ia rapeaad 10 an innamm mrihes at fanpontp. sod 
diaiafiMtanu wonld greatlp di m inish lha aril, if not rnkralp raaaosr ^ Than an 
besidea, ipeeixl eaiea withoni rod eontisnsUp ooenrring. whara inaparilM rauimt ba 
at once maored, and whm traaunenl with aitifiekl duinfhaaanta ia raaairr ir 

Artificial diainfeclaaU whkh dcatmp the oamponad, art of rarioaa kiada Fat k 
ooe of the moat powtrfhL A putrid hodp, whto braird m aa to br deprisad of all 
so'atUa psrticka, caunul anp hmgrr daeom p oaSL It k boweser pomilds that the 
rapann map beooma patrid, and if not carcfuUp traaicd, this will bapfwn. It waa lha 
cuatom Ilf fome of the weslthr imoog the anriaola In burn the d aa d , and U ia MiU 
coatnm la Indiai hoi allhougfi tba form ia kept ap amongat alt r lim r i, lha aaaanm is 
too great for tha poor. Tba bodira are aii^pd, or rsen lam tonefaad bp tiT. aad 
thrown if poaaibU Into the rirer. Thia p r u e tm hm bean rwwnmeaded ben, hot lha 
qaahtp af lha nacona aiaUt'r rising from a dead bodp, it mom diagnmiag to an 
Optical, and auU aum to oor moral tenara, and tha aatoani ia anarmoaii It k o f 
couraa pouibla to to bnfn b, that oolp pnn earfaooic acid, amtar, aad aiwugsn. 
absll caespe, hat the prohahililp of presaoling ail ewape k amaU enin^ to ha deemed 
an impoaHhUiiT, aad the escape of one per oeaU. wonld team a rnang of the whole 

nrighbonrhood. To effacl the rnoOmmuai of the dend of a grant ein. aach a 1 ^ wneh. 

fornkhed with grflu aad powerful furnaces, would bo rseioind, that U w^ld add OM 
of the #o« frigblfol btota to maden cirilkathm. inemad of the calm and poacefcl 
churehptrd when ooT booaa an preaerred aa long at team aa ihoar who car* for •• 
and thra gradaallp ntarn to the oaith. In honing the dead aoms p>«JW to bun 
the wh^ bodp ta pun ask Thk waa tba aai I ml nmhodt bat it m prtiloldr 
ihai iIm aabci wln^ lhap obtained wan a dcluaioff in mom «■■■•- “he amoaia ec 
aah foand in the ana, k often rxtnaaeip small. The bodp caanca ba ndnaad to an 
iafiaitesiaulaah,m kmpfioaedt right 10tVcIn pounda of mattm rrmaia 
aga maa when aU korrr. A m ooud plan, k todriaa off aU ndatik matSTT. and Imro 
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K cinder. Hb dinputiiig pha tram tha bodp bUrk and incormptibla. tt ran nrver 
m any k^wa to lu, mix aiih iu nxMbar canb, and yet <Miet at ooc« to 
mcmbla httmanity in *a alipbtmdrKrMt it arm not eren for a loiur tima u 

by te eompatitim to tka fcitility of ika aoa Tbc bumiog of bodiei nav.^ 

bare ba« poaraJ, and nerer can ba geoaral. Ktre baa only a limitod naa aa i 
diunfiK^ It ca^ to in tba daily (Hainfartion of the dajKta of animaii, and 
» applied only w ra al niMlI y.wbata tbe moat rapid daatrnctioo ia ttomoat deairabla, ehtor 
the aohatam lui novainr, or it ia loo di^tuatiog to axiat, or the prodn^ aKcr 
' .lumo* orburam, 

K •’7 "PM comboation called 8ra i by alow tOiti- 

■pMcy. aometimaa aaaitled by 

t^aoi^ SoBOTidatiooiiilhe aoaoaprocaaawhich ladetirahle ia erary r«- 

? T""*^ ** if »e c<^ bring aU offeanTe matter into tkii cuodlUoa; 
he amtnaoia b pr-^rd. w ,t b in part oxidbad into nitric acid and water, both 
to for planta. Soraetimra ibb pnteeaa b hartened 

to !h L ““'i“ Ml-bUBM. rabhig U ia hoapa, and watering. 

perfonaad abundaoUy ia warm eoanlriM 

'*f*™y* oftheearbonaoeotiawtolaneea, 

•“J* **•* the land. It la only ralaabtc when aallpetrc b to to pewparwL 

Otic of tha BoattlMiroofb tnathcNU pf oxuUtkm, ia by ta# wc of the nAsjnuimfr* or 
They tn^rr their oxygn to orginia lobataDocfl with amt rapidity, 
wid eooauie^y demroy them. Ttoy arw therefnra oaoplrle dbiaftotanta They 

nDulir.^Ta"' milphureited hydmgen. and 

pboaphuretlad hydrogen, aa well aa pnrvly orwanic iubBtanen. Aa they dotob by 
oxidatiiiB at a low trapoxtare. they are tto niildeat form of tto dcafmetire dbinfiw. 
taaiJ, and their applteation to putrid Daalda of erery kind wm give nuM 
rraidto qnaatinea iroted at a &ne •bonld not to gnu, mid tto unoont of 
a^al Died 1^ to only to the point of Mopping tto aaiell. or at lean ant maeb 
mart, toc^ both pore and napnre matter act on tto manganairt, and an cnormoui 
atamt of tto material way to aaed ia deatroTiag that which b not at all offriMiTe. 

prtr^ decay from Wianing again. . Their aa, hai been 

8omc^ •, ‘‘^hfrrioti. gu b prodoeod 

aaaiecondary rw^i by oxhUtioo, aa when lalphtuic add ia the talphatei oxldiaea 
or^ic nmtter, altow^ mipharetted hydrogen |o eacape. la thb caie it b highly 
>^y***“*.‘ ‘"xd-htActi™ tahei plaee. or a deatni^ion of tto patrid anb^a^ 
all o^«« poreb orpau; nbam^, .till tto amoont of aolpbamiad h^Slgen 
glm oil. M rf iia elf ani^tly oAmarr, and delcterioua. altlmgh not prm^y 
‘‘"Jhl? »«.•»«*« oeciaioiul nccmnpaniintnL *"®P*"7 

a^ b anottor agent of deMmetion or oaldatimi, aiihon^ it baa noalltlea 
wb^ might eaaae h to to ^edanoagM thnar which prereat thedoeoapouiion by 

^ moat rapidly dntrwyi organic matter. For rery b«l eaaet. In which gaaeuna 
fumigation b^UMbto. n^iag can to more rapid ^ efleeure in ita aeOMthan 
***^Sui ”*"* 1.^1 **^*" *■• there b no oae preaeal to breathe it, aa it baa a 

^ il *“** • Tfci* w« naed with 

Eto ^ ^riT* yw heginnia, wl.b 17*0. and ao macb 

^ did it do, that tto Pariiamat ia tem vMed Ur. C, .Smyth a penUoti for It. 

»» interealiag ^nme^^mlng hb 
m.iib of fomigitmg by neidai bat ia reality adda afotw are inanBdenl. and hb fa- 
^r <hjiiea, which ao rrndlly part w^b 

o.uil2!r“ dantmclire^Bt. and ita p«idbr aeiimi may to railed aa 

P?*n-of pcoMratlon,^ nunma fomn. 
»M eUafii all vmtr^xeUa^ 11 baa a more actiteiy deotmetive aover »Ma j>stm 
alona, trm when ita aetwa b Ibal of aiidadoo only. It deeomp^ compiodirf 
amnic nm iotajram and aitrogeB, and aa putiwlhctir, matter h amied whh, w eoan- 
dmtniyi tto eery germ of tha erO. By Ito mme power 
PVt of a maaare, Ito ammonia, l/cannot ihWore 
^ ^ "“"r “ *“ ** "rtainml for manan. When ehioriae b 

BBtled with lime or ao^ H may to aaed cither aa a powder in tto font ento. or aa a 
l^nM ia rittor (nae. «iir direct application to tto oAmaiec anlw«-i~- a aolulion 
m aaed, or Ito puwdrr. Thb latter arta exactly at the gaaeoas cldoriae. bat the • 
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ppvw of dr»»rojiog ammonia ii gnutr. Ai a liiinid, il u<t loo rafidl;; aa a anlW. 
• iIm- chkirida of lime Hioit attracli molitur*, auil kmhi loaea lla power. Hmav propb 
me the ehlurld* of Icnu; aa a aoorrr of ehioriaa; Uiaj pour imiplinrie amd oo it, and aa 
Atito it to giT# out obJorine, fthich aaoapea aa a (aa, aiwl acta aa afimaaid. 'ITila baa 
not been ftmod agrerahhi, or indeed mom than paitiallj aarfbL Too mneh ia (teaa 
oot at fint, loo little at SiM It ia laid to faava Inernaaed the lang dlteaait at boapttala. 
when it waa mneb need in Paria, Wlien only a minoie ({nantlty of |ai ia fieni oot, 
aa at bleach worba, it certainly caoaea a perofiar tmbaeaa of Ming, and the appear* 
ance of the people ia m^h in ha Ibeoar, nor baa it ercr there bam known to aflen the 
Innra. For eUdeot acikm, ia caara of peat imparhy, it ia a gieal daunfretaal, and to 
^ JSeeftped Ui mtrooa fainea, proUh^y aamdng a Uaa powe^ action on lha lanaa. 

If a chkiriilf* of pdijuM mod hi ram. ekandtaua nsyfra* or at IraM 
air, u aard alooe, lo ranotc both cnlnaf.ajal aBMll, oQi hariag ^ paaipiMl into tliaaia 
Rometimn acidi alone an uaad fiw liiainftatian. Aa putrid campownda contain am¬ 
monia or organic baaea. they may be naiored, or at leaat tbi^ asay be retaiard ia 
enabinatioo. and in ibW way mtninad from ftirthcr eraparaiitm. Ilia t.ewia to 
tw the way la which mnriatic acid teti, and all other mrniy acid a«cnu. Tba arid, 
ao mneb ealord at one time, ia now entirely diauaed, na it onphl to be, beranm il iaea- 
ewedinriy dimgreeable to bteatbe. and deatractira of nearly all oaefal tubatancm which 
it tnnebn being at the aame lime a eery iodlnct diainfiwtanL Aoida pnnnd on putrid 
msitrrn no doubt deatroy the true putrcfaclioo, but they cauae the eeidittiaa of gaara 
eiceedingly nanaeona, and nfeonne nnwhotcaome. llm renlution don oot Inal biog; 
bat lung eonort to make them nteteia aa dUrnfectaati when uwd ao itenog. Vinegar 
la the beat of the pnrely acid diamfeetanti i wood vinegar the beat of the vinegara, 
becanae It uniiea to the acidity n bulc knaaole. Vinegar la a veiy oM and well 
eatabliibrd agent i h haa been need in the caaa of plagoa and variona paaiUwncca fti wi 
time InuuenrariaL It ia oaed to preierve rataUea of variooa kioda. Foe fiimigntion 
no acid vapour need la nleautnl eaeept vinenr. and in eamw when the Ittionrity ia 
not of the mutt violent kind, it may be naau with gnat advaniagr. Ktcb lUt how- 
crer acta on anma bright aurfacn, a diaadeanlage attending moat Aintigalioaa. 

Smlpkmrmu 0 rid, or the (bmea of bnrning aa^nr, may he treated nnder ihia hand, 
allboogh in realllv It doea not act aa a men amd combining with a baaa and doing no 
man. It certainly naiict with bnara ao that it haa the advutagi of u acid, but II 
aim deeorapoaaa pmipiuting ita aulphar. aa when it mrelamlpbnntted hydn«m. 
It ibervftin acu aa aa dbidiarr ia anma raica, hot h ia generally helievad. from iw 
drain to obuin oaygnn. that U aela by being oaidiaed, Uma aboviag the paroiiar 
cbanrteriitica of a deoiidiaer. Wt can crrtmnly believe that hodiea mav bw dMn- 
I’ evted botb by oxidatkm and deiianUtinn. The aalatinaa of anlpbimmc a^ act ai a 
rntrainl no oxidation, and ptraerre like vinegar Ita componada wiik koaen, aneh 
aa ita talla of anda, polaah, &c., preaerve alto lika Tinegar. aaitpetrak 4c. i probably 
from their aOnhy for oxygra, taking what etnacn intn the lii|a>d bafrwv tba orgnnie 
nutter can obtain it. lint it it not penbaMa that thia rividry rxiata to a gnat raaeoi ( 
the penrnce of Iht aulpknroua acid in all peubabllilt pati tome of liu mruclePor axy• 
$m in the organic mutter in a atatr of tnaioo or ilKliawtiaa la eemUiui whb h, ao 
t^ the trnaion of the partieba which an incUned to oowibioe with ilm oaygen nf thw 
air ia mnnred. 

8nl)iharihmet an anosgnt the moat anrirat diainfrrtaaU hrM aaend is early timm 
from their wonderfhl rfleacy, and atm aaipaaacd by Beam. With tailiikur the abepberd 
inirided ordiiinfrrtcd hit flocha, and with anipbnr Ulyaacadiatnfcetnl the auiton which 
ha had tlaia is hit bnaae. No acid fttmlfation la ten htjwrioaa graenlly, vioegar ra- 
e«pted.tDtbelnng«or(yiiirBrr,aBdiugrealeflbiaarymarkaitowlaaihaaMd><atraUe, 
^bawgh mneb laU aaide b modern timn . The amount anting ftoai burning enal 
aiaaa luvr a great eflrct m tKainAwtmg the putrid air af our a t nat a , and rvodiring 
rtaai-burnlnf lowni ra aome rrapecta Itea aapleanaal > tbit ia otm of tba advaalagea 
wbh-h that anhatanee hriagi sloiig with it, haaidat, bmuM hw coadnaad. gerat e r etilu 
It ia curiiw ihai thia eompaund o( aolphar abewid bt one of the matt aAeiewl agvnta 
ia dcatroying auiphantted hydngra. aanther rompoarad of lulpbar. itnlpbaruoa taid 
peevenu det^pnajlinai, and alto pee a ervea the valaabla peinriplr of a manj^. ao that 
d belongg partly to the eiaai of diarafectaata, and partly to ■nliaaplleu, * 

. The penillar artiooa of talnhorou arid t^ hmaota have been Ballad b that eaUad 
• McDonnll’a Diaiaftetiog Powder." Piaee ia towaa aod Ihma, when ditiaiectaBli 
xv Btcd.lt la devinble nal to tiaw liquidt, iheae two have hem nnhed into a pwwdrr. 
which aa^ata alao in nraoring raoatnrc. at watrr It tfreo a g ra ai caaaa of diaeoatibtt 
and diaeaac b titMea and eowhooMa. When they an aard u thia nauarr the teida 
an nnUrd with lima and magneaia. M'hca the lloon of atat^ an aowdnd with the 
powder, tt beootart aatxed with the maniirt, which doea notloae aamoaia, and it band 
toderwarda orach mon valaaUc tnr had. The cattle an alao freed from a gnat 
Vot. II. • • P 
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■mount of iiinm, bcouiM llie nir of the (tibia ai purilled. Whan (aen of iot Iaa 4 
csaDBt be at omcr remorol be mUiir. m bjr lb* «atrr-elo»c (vilew,fb« nae of Oih ii 
ineilubk t bat it U wtU to koov that tbe initoat reuiutal at impuritj' be watar U 
Itraeralljr bert forbonan, howeftr difficult the aller pruOam maf ba when ^riear'^ 
pollolrd. In ataliiea aud rovboom tbii U not the oua, aod k ii ibro U>at a diunfaetinr 
powdar Wcomaa lo ealuaMa. although k ia tnw that (o manj towna ate nnfortanatal* 
ao badlT aupplied with vatcr>ctoacti that dialafectaata ate atiU much vaoted fur the 
aiklilatui. 

The IneaBtori hae* pirrmoaed to diainfocl weway aa well wi aewage, be lha aaiae 
aubaloocea t not, bnweter, fat the Mata of a powdar. They apply the acida to lha 
aewage water in the aewm ihrmwlTta. and ao tauaa the impnm water to paaa d^in- 
factad through the Iowa j by Ihia tneana tha lowna and aawm are purifiadtointhcT. 
M'lwn the aewaga watar k taken out of tha low n it cut be dealt with cither by parci- 
piutioo or ethrrwiaa. Aa it will oeaa* to be a nnlaance, corered poaaagaa lor u will 
not reqairn to ha mada, 

Umt ia uacd for precipitating arwaga watar, and acta aa a diiinfoetant aa for aa the 
rr^al of the pieeipitata aatanda. and alio by ahaorhing aulpbnrelted hydrogen. 
wbicb.bawFTrr.it allowa again tii puu off gradnally. The other aubataucea propo^ 
for aewm bare rhiedy rrlaiion lo tli* prrcipctation, aod do not aa readily coou under 
thia ar^ele. Charcoal baa been nieotionedt aJnm haa barn propoia^ and it cer¬ 
tainly dual act aa a dUinffC^t ana precipitant Nona of theae aabauneea hare been 
tried on a great icale raorpting tima. An arooont of the l-eioeater experiment by lima 
win c<init under the article Sawaua. 


Ahm* of air ia an aniiiepiie of gmu mine. Tbe proceaa of preaerring meat, 
mied Appert a prooei^ ia by patting it in tin rtaa e la with water, boiling off a good 
deal of iteam. to dri»e out tbe air. and than cloaiag tha apertarc with tolder. 
Dchrofder and Da Doach ptwranicd putrefoetion for nioniha by allowing no air to 
■pproacli the meat withnnt paaaing ihrongh cotiuo i to alao WMla are lo^ to ba a 
protection againat aouia auannaa. .Sufta, or conpanmU of aeida with baaca, aiw 
Taluahla amlarptfei t aone of lb«n are aUo ditinfertanta, that ia, they remote tba 
autr of putPEfi^ion after it iua bagnn. An aotiicptic preteata h, bat doet not necea- 
aarily remora it Conunun aalt k wail known aa n prraerrar of flnb t nitrate of 
potMo, ttr MltDetrtp Is t ttill more ppvrrftil one. Some uf ibcM-mltB act la • muiorr 
not noticed when treating qf the preceding aabMnncn. wia. by rrmottna the water. 
Mem, treated with ibeae laln. gtvea out ha noiitttre. and a itrnng lohitimi of 
U formed. Chlorida of ealciam ptvtrnta. to aoma extent tba |>utrefoctioii of 
wtuA AI^ nr iba wlpbate of afanniiu. ia not n rery aOoient prearrrart but 
chloride of alnrainiun aewnia lo bnta been foond more mhuWe. It k ..'tv iiT cf i 
Meeted into animaU by the eorolid artery and Ingnlar vein.' Meat nauallr keepi a 
fortnight! if wen packed, cleaned, and waaked with a aolntion of cklorkle ofalo. 
minmu, it will keep three monlha. 

Itot in reaTtty Uir aalta of Ike bearier netala are of more actTriiy aa diainfectanta. 
It 1^ Jieeo aappOM'd that their rflSciracy arose ftrom their incliaatinn to unite with 
lalphar and pbna|>barii*, and there k no donba that Ihia k one of their mlmibla 
*»i*W« rerooring a largt portion of tbe impora 
•men of bodlaa i but they hate also an inclination to combine with organh: MUtaneei, 
■ml by th ia nirani they ptwrcnl them from nndergoing Iho cbaagM to which they ana 
P*®"®- The aeliul rrlatira ralue of aolntiom k k But may to tea Moat expe- 
rimenw tor* bean ouda on afihuhma not aafficiaiily definka to qaantiiy. iialti of 
inFmuy hare hero found highly antiaeptif:. Sneh a ult k naed be prewTrimr wood i 
the procem U known aa that of Kyan-a, or kyanking. A aolniina of oorraaTTa aubli- 
Utale. containing abont I) per emt of the iidt. k preaMid into the wood either by a 
formg pump or by mrana of a racnam. Tba albooicn k the aahatanee urait apt to 
n into pntr^tion, and whrn in that comiltiim It eonreys the action to the wood. U 
!• no dcinbt by k* action on the albumen that the nemry ebiefly acta. Thin plaee- of 
pine wood, atlnnUcd foe four weeka in a aolntloo of I to VS water, with the following 
ulo. were bond, afttr two Tran, to be Iwocrrad ia thia orderi — l. Wood aloo^ 
bri^ aiid crumhUam a. Alum, like No, I. a. Solphate of maoginree. iiht I. 
t. < hl o^ Of ai oc. like I. 5. Nitrma at laad, aomrwhat firmer, t. gqipkaie at 
oopper, lesateown. firm. 7. Corrmire subUmale, rrddkh yellow and atilt firroar. 
In an rxprrfaacm, in which tines wai buried with (imilar aalta. tha liara waa quite 
r<«suinrd, rren tha apechnca with corrosire auMimatm Other experimeatt abuwed 

aalta of copper and uirrcNiy In orntect beat.—(;Mfta. 

JfeTerthele^-all theae netaUie aalta are foand irna preaerrere ander other coodi- 
liona. Cklorido of mnpmrac, a isbatano* frcqncatiy thrown away, may hr urn*, aa 
flay.|,uaiaeaad Mr. t^iung hare thown, with great adTantagc, and Mr. Iknicheria baa 
abuwa the rMac of thr acrtalr of iron. Mr. Bowhcfir*i proeoa k rery pcraliar • 
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lU IMi Uu Up?, when liTiiig, «iUi Uw wrtate el arm, hf p<uriii)( it isto i tinqgli 
flajt wnand tiui n»L TW trw, vhva cut doinj, bM iu poM UM oith Uw ult. sod 
Om' lUtinuai in tb* up k prmnint fram ilrc<»ipariii(. For praomoiao of Tc|cipfc|« 
and uianl tDlitUMca. tee FvmKramua, Pncrtirriox or. 

Tlia chloride of rine of Sir Willinni Humcit U aleo n Tniuhte dhhifertant and bu 
morn power than H woold ueni (n puemi ftnm the caperiuenta qomnl abort. 
Wood, oorda, nnd eanran hare been nreaetTMt by >1 undrr wnirr fiir manr jmn. It 
baa the adrantan aUu of bein|t to aolnble M to tab* np hna room than moat other 
aaha, aUbooah iMnuda ^ncralljt arr iocuaminst ai diainibrtanu in nan? placu, 

diitratc id lead if a diainfbeunt of a almilar kindf it iart buU of tnlpbar, and tbt 
baar uniten whb orpatiis roaipoanda. AU tbew mptala art too exproairv for nmrral 
nar, and can oolp be applied to Dm prsaarratioa of ralnablr malcriala. Krea im in 
macb ton dear to be nacd aa a <liiliilbf«aiit for autariala to be thrown on tba Italda 
aa mannre. All an apt to be refTr acid, a etatn to be aroidad in a diainfociaut. 
nnltu when It b applied to aabauniara in a rsTjr dUota atatc, or In an aetiva patrid 
alale, and (irinipnnt ammoaiU.— R-A.A 

He* alao Saarranr A naancuiEjm, 

ttlSTlLLATIUM. Ibiatlllatioa coaaiati in the cooTmioa of aap fabataac* into 
Ttpour, in a reeari an arrcn(*d that the rapuoif are condmaed afnia and eoQerled ia 
a reaarl apart 

The word b drrirrd foom tbc Latin dw nnd ettOa. t drap, nwnalnf orlfinaOy to 
drop or lUl in dropa. 'and b ret^ nppitenUa to the proceaa, tinet tbc coudanantiao 
genmlly tahra plan dropwiae. 

It b diathiinibhcd (Vran br tbr caatfianactst of tba latter tern U eaaci 

of diatillatino m which the |roduct b tolid, or. fat fort wfaera a aolid b r a poriacd and 
coodmicd witboat rbibic Uqnalbctkat 

Tbr operation map limplr eooiial in rabhif tbc teuperatsre of a mlarnra aaO- 
cirnilT- tn crnpnnite tbr robKila higmlienta« or it nar inrolra tbc dccoapoahion of 
the anbaunoe beased. and tbc condenantbai of tbc prndnrta of drconifnaltkia, when b 
b tmned Attrwrtirr dithAafaaat in nHa« caau of dcaantettre diailiiaiioa tba Mica 
oprnuctl i* p**fi AH! And Uib proiiocti lujuiil of fiAfoui t U ii tbra oaUsiI 
CwEMt^Aw 

In conaennroee nfU m dirmitjr of tcat p er au raa at vhbb rarinoa hoditt pan bun 
rapour, and alto arcordm|( tn the aealc at whkb tba opcradoai bn to be carried ool, 
an aiuoat endim raoietr of npparatna bay ba enpInyriL 

VTuurrer be the rariety of fonii. it coaiifu aauMtaUy of tbna porta,—the rtM 
or tUB, tbc e i tidnmr, and lb* ctrrirer. 

r)n the moA oak, m bericaMiW ialoraiarp, diatilUtina b p ci fo med ia the atatpiaaf, 
way fay ncaai of the oommoa glan retort*, and nccirer h, n ia^ «31. Tbr (mi 



adranUgra of tbr glan rrtorl an- that it adailra of coimaat nbarrration af tba aufo> 
rtab within, that It b acted apna or booted by bad Crw rabauacea, and nay brrh raaa d 
grnrrally with Ibcility, Ite rrmi diaadrantaicr '■ it^britllcacot 
Tbc reton nar be eitbrr dnpie. n in^ tH. or rabaiat ad. at ia>|p. Wl fab 
Hetona rlKMUd geaenily be cboaan eaiMiciilly anarea ia n parl^ tba dapea af 
carralan of oae part faning imdaally iau tbu of the nnttbbasnaf partiaaa, n b 
• - al 
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repp^trf in the th, pm to hr hated .hnoM, tBotrorer, ];• u oniform U 

point at thieknri* M p^tJe. The lobuUtrd retort b more liaMe to cock ihno ibr 

t!" J •*'* knmrT thkki^ of the eloi in the neieb- 

WriK>od ^ tb. tebnUture , nreaihr^ it i. terr^rr.icm'oo 
ihcUiiy t» hifih it offm for the introdncUon of the materinla. 

Id ch*r](inf retort* if pUin, n ftmnel with n kne item thoojd he cmnloeed to mmiA 
the neck with the Ihjdd to hr d«in«l .Then . 

ri'.Tt rotortiand ifn powdered loUd Is to be mined with 

A fluid 11 if pnfvTftMtf to tolttidiicc iIh^ fluid fime •* 

Uat mnv he spplied to the retort either by the nrgmid gnt flmne, a* in At. Cik or 
n wwer, oit or Bwa-bstb msy be employed. y*p.oj».or 

In^iUing ori^ subsea, *.». .olphnric ncid, grat ineantenienee l» expe- 
ncaiwl, fnd tvrn doopr Incu^, fay th« plMiimcsaD ternird ** bumpinir * TUif 
^ Urfo bobbUa of apour st the bMtora M Ibnid, 

whi^ ^nlin^ a foni.^ expaUmn of the liquid Ihim the retort, U ia Ww^ 

ITn^to •"•‘ter of neb a na^ 

u not to to acted upon by the liquid which la to to diatiUrd. Nothioa anawrrw tbia 
peirpoae bmer than » piece of pimmum foU cat into n fringe, or era » coil of plxtl. 
^ ww introdneed into toe ^14 Hquid belba the dlatilhd^ i. eonimeneed. Ka 
mto tola nmntinn the dUiniatioa of tulpbnrie acid, which it b often deiiniMe to 
perfom fcr toe purpose of lU pnrillcntow. is not onattended with dlfflcultyMd 

^ Mohr nffioti the fidbiwin* method*:—A ghat retort of about two pounds 
e^ity. 11 pl aced on n alindcr toeet Iron in the centre of n laatl iroo runtaw! 
wluU :ti neck protnidet to^h an opening in toe nda if the fnrnaoe C/^. 653 ). Ignited 
la placed ronnd toe alinito, wilhool being allowed to conw to eontaciwilh 
theghaa. ^ a curreut of ^ air ia toua made to play on all puna of toe retort 
ta pi^ctaed by ha auppewL There h^v. to tortlje 
SL »««thr** “toll doort in too cupuU or bead, 

*** "*** ** obaerring the progress of the distil- 

limeed^ the sheet iron eyllndcr a beaaian rracibic may be cmployrd. and this, if 
W-Tjudw. elected by placing it on a brick. If toe apour be reiily eond^. 
as "* of toe retort into a glam receirer 

If a more efllcicnt euodegaing ammmment be reejaiilte. ootoinr is more conrenient 
for aeon to. smrii seal, than a UelSg’. Coodensi. dnArn to ST iT^bS 



653 


-^nt 


sln^y n tong g^ inbt into which toa neck of toa retort is fitted, nod toe^ippotiM 
^ month of the reerircr | round this tnbe la foted 

r**"^ ““ ^ temiermure of this water may be 

IS^a ^iT ^orbT <U-ol*iM 

eon.;^”:^ 

• Mehr swl B s S wa rf i rue Jtii rWwwy. 
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, Kulhrnwufv fr«ni1» «« BOtr coiMncteil of Tiry conmWot •!*«• utl (luim, 
Then if one kind —vh^ is rtrj oseftil *bra U If >«)uim) to pus a ^ iota t]i« 
lafort a< the Mtma linx thai>tli« dhiillatiaa it Ruinj^ on, la in Uw (trepantioe of 
ebhwidf ct alammiimi, fte. — which has a mhe paaamf down into it alto Bade of 
rarthenwar*. aa in WS. Tba cloaeft arc of Wfd|»wood wtre. b»« a cmnnuo day 
rcton may he nada impenneabia to pifcf, by waabin^ the itafux with a auiatmo vt 
boraa, ihra earefttUy dninjr and heolJns (hem. 

Itcmna, or flaaka bent tobca, wbicb act** in ibni (J^ 6M), at cofipcr. at* 



cnployed when it if re<{nifi'f to [rnidae* hi|tb tempentarra, as for the preparation of 
braaoia ft-na benaide a^ and b^ta, or in nirkia( manb gm frna an aeetito, Ae. 

to ili«illla|( bydrodBorie arid (lie wbolo apparatoa atmold hr ot m ftriiefrd in lead t 
Uw rrcchrrr eonaiatiatr of a tl•fhaped tobe of lead, which ia Sttinl with badra ttoppers 
so aa to Krre for keeping the aeiil when prepaird t nr a leec i re r of guita pcrcha may 
be rmpfoyed whh a ttopper of the aanw BiatrriaL 

Fur Btaay purposes la ibe bbontory as. for iaataaee, the prepamthM of oaygni by 
heating bemaide of BianfiaBeae, — iii the maaalhetare of putaasiaai, foe. foe-, wbrr* 
bigb tmpenUBtea arc reqairtd, tbc ina bouba ia wbieb merAuy ii impvrted (rota 


M ' 



CM 



Hpaia may be rmpltTrd, a ooanaoB |iia.harrel baiaf Krrwad hUu thrm to act aa a 
'‘debrery lobe or coodraarr. {Fif. CM.) 

Oa a fatrge scab aa aloMat endlf eatHfty af auUabara bata aad are (till aapleyod, 
wbbh am anoauwetrd of diifrmit maiarialsi 

The eommoo “nill ” oaeahiu of a retort or atiU p rof r. ia wbbb llm wbataare ia 
bcalcdi^taS a cnodeamr eoamionly caitfd a "warm” on art»"tBt of it* .nc &•* 
qarnUy a ^bal ahape. The ratort or aiill ia graeraliy amdr ia two para | lha ^aa 
or tnfftr, which b the part ta whieh heat If ap p i b d. and ia comnwaly art m a faraaaw 
of hrbbwarh. aad thr " head," which b g*a»^l7 r*»o»ed after ca^ opetatioa. aad 
redaed and luted opoa the laa whra apaia aaaiL Xbe roadanttr^ worm b cam* 
nwaly plaeed in a lahe ar oOtor saaMi of water. (8ae^. (Cl.) 

Tito atiU amy he either aonttrwctrd ofocartbeaware. or, aa ia eery eoenaiml y the 
ease, of copper, dthrr pl^ or rbetro-pbted with alerr, acroroag ta AraaMtaares i 
• lesa freqamtly pbtiaaai b rmpiorad. 

The atUlaa rMtarbenCtd (Taaoprailtv. aa ia/p. CM, ar, aab aow etry canaanaly 

• p 3 - 
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Ibe MM, by itrsni. Thtttill-pao M#) ig mimmiiUd by an oatM cnp^ Jaeiuii 
aeul itram b ajlnUtusl betvMti them frotu a Mcaiti boiler under any mioircd urn 
inre. In tbb way the temperature may ba regulated w^b the grcnteit nlcrty. ^ 

U9 




Varioei odaptotioof fur beatine by steam hare bm a p propriately amnred (n a 
^*1" ^ Hunbitt Row. Pjiwbory, in Ma ao-ealled 

• ▼eritalila muttum im purro, being Inteodod to afford to 
tiu! pharmgeeutMH rbrmtat the means of roodaettag the prorcasaa <if riniUUioa, dialilbi* 
?TfI*’!***”*« deaiceallno, tuL, on tbe taaoll teub% W the brat of a eae-ftmucs. 
The Cbllowmg eat (^, 8#0) rapmenla tbia apparatus 

SCO 


n, a bonier aoppliml with gaa by a friible tube, c, Ibe boiler or siiA t, V- 
•eapuratiug poo filial orer the boilM and Ibrwbig the lop uf the aliU>^nvl. a, a 
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Taira (hr ihutlkiK off tl>r Motm from j, wliaii it paaK< limafii Um inha M. atWr> 
Ttior it would pnti tfarouirli u uul cvmmaaieata boot Iv ikr dryiiiB^ einart o o, aud 
fnim Umioa to Um ctwdmMir T r. o it u Mcood arapiinuiiii^ |«b arrr lb« drjiaf* 
olnoTt. Anothor UTiacaiMni for djotillinf bj KHm i* abawn m/y. Ml. 

SomiKiiiica >lw> dulillatkin if rffoetnl bj pufinK hot M<'ua ihrooph ■ worn oon- 
Ulard wi/Aoi ibr ftiU, of or ia adilitloo to, Um •ppiUatllm of bnt Atnh 

without. * 

TIm wonn or coiMlenKr it IWqucntlp cooftnirtcd of runhauwirir, uod Mt ih an * 
rfnhrnwuw Truct, llihr arv ^nry onotrairnt wbni thr <itM-ruiaa if IMK la b* oAi' 
o« s Torjr huia Mata, und onip at a nodmia Iratperolure. Tbr; an nuw Id 
he obtained of all maoulbriun'rf of iiaae-wue articiea. Uure comauitilp the worm 
if at eopfn, tin, or eopper Usfd with aiirer, and la eonM rare cant wbera tba IhiuaU 
to be dutiUed act apoa both copper and oUrer, of pla lin u m . (h'ig. Ml.) 


BUI » y* 




mael oda priiDutVfona whleb oeeaidef bat little ipaaci ibe wairr nntda^ for 
eoodaanbna enlcrM the’Vnom aad panea oal at tbe ^ • 

rSodde'f r - *-% repreerated la 1 It oentaa of twa caawal rreerb at 

noequal lif^fbe maUrr bring lif ■ wrtbjgj^Jtetbrf, aad Ihe apaae betwONi 
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Oww at Um> Woio. Tbtie ars (iUmJ in a tab BIW with «« wain-, whirk 
ro^ in aontact with the inner and oater •utfiim of the ante*, whil« tlw ipaaa 
Mwm n eecapied by the rapour to b« caodenaed. Thia euudenm ii •aMcet to the 
o^aetMio which cpplm to the canunun worm, thal it cannot be eaailr and cOeicaiH 

CllMMfd. ' ^ 

To ohv^ ^fenor Nlticbcrllrh baa propoeed a Terr aUnpl* mndifleatino la 
iti fortB, in which the inner cone ia nweablc, ao that, when taken out, the inurTcnin* 
. apace bartwmrn rt and the ootn cone can be clcenrd, and then the inner eooc rridnced 
pfWTioualy in eonmieDcinf an uperntion. ' ^ 

SpmtK — In the ttunnlaetare of ardent ^rila, the aleobolie liqeor 
obWn^ by femenlalion of a aeobaniw aolaikn ia lubmiiicd to diatiUatkw i the 
aicobol beinp mota Tolatila Uuto (be water poaan oter firat, but iaTwriablT a eoniider> 
aM propoTtwin of waM ia eraporalrd and candmind with the aleoboL To trparale 
1*5, *“ •“* eaieiit it ia oerraiary either to aubmil the product to redia- 

lillatwui. or to cootriTe an appantni ineh that the pnxiuct of thk lint diMiUatioa ii 
■"“*“ rwjniTed atrcnjlkif obtained. 

• One M the nrlieat and a^piett rootrieaDocf far rffr3h|t tbodatter oMeet it the etUl 
^STenied hy Xtorn, which la einpliiycd up to the pment line h UermanT (Jfe. «6SV 
* A ie the aul]. imued by the diiwet action of the fin« a the liend, ftam whiohycooTcn 
^B^ur lot email ndhgentor. for the parpoae of tcetinR the wimiitb of the diatiilateX 
a ia an oninurr condenaer toouining worm, * 0 . The intcnanliale copper reatel 
ani aren two parpaieni the upper part c formhif a healer Ibr the waah. while the lower 
oompnnmrut n ara aa a rrclifier. The henter c, when filled up to the Irrel of the 


MS 



atill I the cooienU can 

be enni tanUy yita^ by the rooaer i. The atill ead baSPU irr both charard- the 
t!terr cundmualioo oc^ the eapour wUl eecIp^'^^bWi^t the uijaidto “ 

^ a?co£r.S!rh "2 tt'l^Tta 

<J^e"in‘^ ‘■**''**^ contalnin, SU per oenU of akobol ia 

Wtb, rml inproTcmeMaoD Dornh etin two only nsrf j* dceeribed:^'o4re;B. 

which hu In a great ncaawrTrrpIaced all «<hen in thUcoanii-y, and ttcrotiw'L which 
fa oientieely canpioyed in Fnoce. ana irrmtiw a. wiuca 

C^ey-ae|lill far aorpaaMw any of thota hrfare dcacribed. It wn patented in 1834. 

Ita oblecu era two^ld 1 — let. to eeoMmue the hrat, aa mocTaa imaaihle be ea- 

5fuI^"aJ«bij‘f^X’iSh*3;‘**^ t-rtkeeT^to naae STeWmitki- 

“ is* f™» «« »aah hj poaemg a runcni of abaci thnmgh'it. 

The waah u pmn^ from the “waJ, ehvger ' into the non^nbe. which pamee 

fa"nfaS *“**•'-'?“* ‘kfa lab. it. umpe^ 

tt n^rd 10 B MitBin cticot AmT«!^ Uw laM €«»TtiJtitiaQ of Um luSeiuiht - 
reeUflcT the waah yataea by the tab* ■ X al (|)e top of the - analyier." - It falle ana 
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/mpnmi Affvntiu if Jtimu Ccfftf anj Scmt, »/ Drvmky, imr Oun.Jir tit ^ Spinl, 
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colkrt* upon At too ibcir antjl tliii oreriio*!. vboioe h MU on ttemd .Uelf 

I **“, ’1'“’' "P 

thr<^ ftne hole« In l)i« •bflTo, uul thmairb rdra* openiojf npwnnli. An the nuh 

gmdnnJlT dMcnida in the uuljrier it Imwimho n^iHly winkw. owtlr fhiai coodnl. 
«rf«. of tb. i. p««d Into It. «nlTr.Iy fWnn l^f^U^U^STr 

■rrapomi^ or expctUd bjr Ibe Maun | rtH, when it utItm nt the bottom, it bar nmnl 
with IM tr»^ of yirit At (he mme time the va|>n«r. ■* U ri>n tbrnogh mch 
■heir of tlw ualTier, hectena eontinooiulT richer in nlcohol, and eoataini lem wul 
Urn wntrr in co^mce hi eondeOMlHHi , U then |iu>>« from the top of the 

^““^^-1”***“^?***”'®^ ***’***''Ilciw it iMvewU 
in n^iUr way, bnbldin* Ihrooxh the deieeiuUag wiih. until h urien it r. above 
which it ^lir oirculuci round the earlier windu^p of the wufa pipe, the low lem- 
^nre rf w^h condOTMi U^pirit, which. eoUeeting on the ihelf at r, flow* off 
05 toe tQDc into the flniihH vptrtt coodenacr. 

in order Mill hr^ir to oconomiae bent, the water Sir iopplrine the boiler la tP fd e 
m *1 immened in boiling hot apent waah, by which 

meau ha temperature & Mmr it entera the lioiler. In &« the mring of fbel 

by the raploynunt of thia atiil fat ao great, that only about three-fourtli of the 
Unantiiy la consul^ that wonU he requiaite fir dU^lng any given quaatirt of 

raiinmtaa that in Sn wa^aaving 
win be affected thnwghoai the kingdom of no Wan than Uu,otw toot itf eoal im? 
juiotun. ^ 



Venr fcw pmou have any idea of the enormooi tiie of nome of the diatilleriM. 
One 0/ Mr. C^ryt ^ at Invtrkeithing worka off «000 gallona of waah per hoar, 
and one, more recentljr erected at Leith, nnwitdt of 900 U g^wa. 

Dmmt’t tUM ia vary aimilar, in tba principla of ita action. In Coffey'a, differing in 


0«7 


hwt only in the mcchaaleM 
detaila hy raeana of which the 
Mfaah U obtained. 

It oonaWti nf two atiUe. n 
and M 7 . The miiinre 
ofMeaat and alcohol vapour 
ftom X ptaacf into the liiioid 
in N, wnlcb it nian to the 
boiliog point. The vaponra 
from • riac through the Jitiil- 
latmjf cntama c, nod d (the 
mttficatwf column) I benoe 
thev traverae the eoQa of 
lahlng ia ■ (ihtcaaiAiijcr and 
WTue ktaltr), and Ibe alcohol 
U Anally eondeiaed by tra- 
rera^ the worm hi r <lb# 
'Kfi‘Vtr»*Kr), whence it la fcU- 
vered at a. At the aame tiina 
a aleadv cnrrtnt of tba aei> 
alcoholic liiinor la ad* 
limtd from the rearrvidr a. 
lata the eaterior poriian of thn 
nondeoaer r, by menna of the 
lap, ih« Bow from whieh W 
routed hr the ladi cock f. 
MhiUt eondenatng the apirik 
In tba worm the waah haa ita 
teaipemiurv raWed, <ei«ciaily 
in the upper pert, aodlbenoeit 
■aeenda hj the Inhe k into the 
healer a, I7 the email oriCtea 
^ *• fis- where T b aiill 
furthar healed by the oarrrni 
of healed aWnhol which haa 
riacn into the worm from the 
atilU. whilat at the aame lime 
aaaimiag fat the coodenaatlon 
of the aptrit, AiWr perform* 
■ng Ha ufllre of condnaatioe. 


, ._ _i_ . L . '"a "»uwe Of eoooenaauoo, 

and when nearly at the bolUagpoiol, the nlcubolW liqnnr pomae out by the lube L and 
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b soadoetnl tn^tfa* top of tk* diWill«Wy cotnmii c. h trieUa* dovn OT<r 

■ Krid of Icntieaku' dittt U ncUi (thinra OeS), nMotrlTcd m to rctanl Its 


•tuia 



pm|nM into tho itUI ■.and jrtt fftmlt 
tka BMaat of tlx itrun. In tlua dia- 
lUUtnrjr mJaian fc, Jt). 170) U awoti 
til* itnini riiiaii mia lb* Mill a. T1i> 
grrater put of iti alrabol ia expoUed, 
wHIch. trarimln^t Out wrid of oao* 
destrn iKfure licKiibed, ia nltimatoly 
Iiqai6(d and eollecMd at at t>a<i to 
ooupirt* the rectiAeatioo, it datccnda 
into tb* atiU a. and, «haa abora a 
errtain la*rl (m m), iato a, «bicb Mllla 
beinf htatrd by a fanaxc btncalb, tba 
Anal expolaion of aloobol ia amaii* 
piiibad, and lb* ipcnl liqaiir ran oH 
at *. 

Tb* d*laIU of lb* oMMlrBetiun of 
Ibr apparatoa employed ia tb* dia> 
lilUtino of apiriu bar* b**o brre g i nu . 
aince tbia proorta it nrrhoM one of tb* 
lonat nnpanant of tL* kiuli bat *■• 
rlotti modifinllnoa at* omptnyait in 
the diatUlation of other l*|Biiia. 

Ia aunw caaaa, annanaliy (fitctnal 
condrnaing arrangnaenu are mptired, 
aa in the niaiiufat.ture of ErHaa. Cnio- 
auroaa. IhacLmiMi or ^ann.!, and 
BicaLoatoK or Uaaauic, “ 

la other* higber Umperatnrei art 
neceiaary, aa in tba diatiilotMin of wt* 
pburio ac^ 


SO 




tba liqnida to b* diatiUed are acid, or elbtrwiac corm a ire, great cate bat to 
b* taben capdially ibal the «<ina nr Mber toadraaer ia of a aiaiarial mai acted apon 
by tba laid See Arartc Actn. and Sctmraic Aaa. 

The term diMlOatiaa ia utnotnaca applied to eaata of tba ndatinaatioa and nbao* 
qiieat (ondcaiatioa of tb* niatala eitber in tbair ptefaralian or ptuiScntitMu 

In raaei libe mereary, poCauiun, and aodiaai, wberr tb*y are eoadanard ia lb* 
liquid iiatr. or ruibty paaa tbraogh tbi* Mate befcie roiauliaatiaa, tbii ara i* qail* 
appnqii«i*i bot wbai* the fining and e^uriaiag pointa nearly uunciiG aa ia iba 
caae at ananlc, lb* term Hthliatatlan woold V- me** loitablav 

Nrrenbeieu it ia diflctdl to draw a preeioe lin* of deaurcation batweea lb* two 
lerm* j Ibr ia ibe caae* of tine. cadmlnM, tba nxtala bebig oetlcd b rine* rola- 
lilitatioo. and condantad iibewite ia iba 'iqiud M*t*,^r larit k cattasly aurret. 

For iLa detail* of eot u troction of ibe dwtilkiury nppunlao w# aaut refer to tb* 
aniria* on Ibeae errcTal mrtala * , . ^ 

IMtiJIatio/mr dnmtmm ia a lerm impniperiy tppilrd to certain <■»*** of datMatM 
* wber* lb* raponr k dcnac, and auy b< coUactsd by duaccodiag tbraogb a tub* ahicb 
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liH ta opmmjt th» t<i|> ot ih« dlriUlmtniy micli, uhI dnreiid* thrrafth tbe hody of 

Thi« u ilcarly merely dii* to ebr fact of ibo vapour IjcIbb ercii at a hich tempera- 
tuw raoie deoM tbim atmoipbvne air, and might ba peribrt^ withanv Mr formii 
• data* vapoor, aitch ai merenry, iodinr. line, tee. ^ ^ 

8cJ*Zra^*“’”*'^’ •*“ to the Eogliah pneem of ndSaIng line. 

caaei In whieh tbe pronm of deatmeUTc diMillatiaa if 
^ed oot imtifa^imtig aeaK are the drr diitilUtlmrof wood, far the mann- 
fMurr of w^ chare^ occiic acid, and pyroxific inirii (which aea) ( and of coat, far 

IhiUUatie^ ^ Etml^ OA or Aumcn. — The trpatatlon of TolatiJa flavonring 

•* 

■ fr*®*' •n*»»»io« of Tolatila organic fahetancei 

(fueh aa^la) fa my ^tatwrely employed in oor naphtha worha n^r thii name. 

If w. hare two mbtfle bodiea together, hot differfag app«ciahly in thefa tolUBf 
S' ** »**“ t® <ti»tafatian in a retotMhrough the ti>balatu4 

rfwhich a thrmwomtdr fa Oard, ao that lu bulb dipa Into the linnki, that the tern- 
p^tara ren^f ooaatant (or aeariy w» at the point at which the more volatile ran- 
imatarr lajlh, imd t^ dfatlllalr emuiut ehirfly of thfa more volatile 
fag^uim, and only •«« o^y the wboU of It baa paaard over, tbe trmiwratoiw 
naea to tlw point at which tbe laai volatUr body boila Oefare thfa point laa been 
o^****!!! ** ***“**^ “** ‘**® aeewnd diatiUate cnOectMl ap^ By aub- 
" prodnet to rrpMtad redfatiliation. aa long aa ita boiUng point r^li^nf 

eona^ Ihn not* v^fa cooatitmmt of tbe mixture fa^timataly obtoi^ in a able 
of ahiolnte purity, 6e* Narimia. ^ m a naie 

may in fart be adojiled wbm the miatnrr cootaiaa arrml bodiea i 
^ ‘Im racrtvrr with raeh diatinrt rfae of lemprraturr. and rrpratmg 

bt'a«^5X!^'M ^w'*' aepamtloo of tbe couatltn^of thy ml«u5^ 

DldTlLL^ioN. bESTRrCTI VE. Organio maUm may be divided Into two 
imopa, fctotided on their capability of withatanding high tampeiwturra wilhoni nnd^ 
”‘**r™**’' Brtica that diitU nncbangcd fann the one, and tboae whieh 

bi^ up imo ^ and ^pler farma, the other. Tbe manner fat whieh heat ^ 
npoo organic tahtaneeaddfaia not only wUh the nature of the nutlcra operated unon. 

I. Apptfratm 0 yhr tftJiirMtitrr dtsitihHtm, 

1. {{r><nr<iiw dtstt^ium muirra. 

• ^ XliwfniciMrf ifutU/ittHm ^ tmimal matttn, 

* diHtlUttiom nf oei^ 

iS. Juitliatum of 6aJM. 

Gtn^nd rtmarJke 

DMWwtivc dfatilUtioa on a larBe aeale fa 
cmvenlently performed in the caat iron morb uacd ^ gna worki. \^n - - 

« to be opetnud ra, far 
*»»»• made from one of tbe atoot 
"? •emi^ylindrieai, and have a bn«d 
IM ^ ^ <>•"««««• to fit in the manner Of a m»cri«i 

b^of ^ ^ dfatillation ar* to be carried awn^rtS 

^ of gud aiae, aad tlM nit pipe mnal not rue loo high above tbe too of the m heftw. 

o^^'Ullata iW enodenai^ and falling back. Tbe caU tabe aboold eoodS^ 
pri^ucn to a rv^rer of oonah^Ue capacity, and of attch a form aa to —-»■<- iha 
fohd and fluid portiona nf tht diatillate to be eoaily got ul far tbe purtioic of rxtmiia- 

anppllH with an ample atream of cold water, if it be iniimled ta 
run^ the gaaoooa anbaUncM yielded by the anhatanoea under eaatnhutian, the exit 

SSl ““***" “to Mtum^f whieh 

m^ dcTimd on the ciaoa of bo^ which are rxintetod to cotnc over. If the muat 
v^nfa portiona are rxpeetrd lif ha baaie, it will he proper ta allow them to atrnim 

bydroehlorie acid. Any 

very v^rtlfa hydrocaabona of tbe OH* which «aca^ may be irreated hy 

meaiu of ^mine watrt contained in inolbrr Woolfa’a bottle Tlu prpwmrr in the . 
»»oolfi 5 a bouJea mnit he preyetifad fron beeom^g too great, or thr leakage betweed 
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th* flanfte of thsgpot uii ita eorcr wUt b» rny ooDiulmUa, Ttw luting majr Cimtiii 
of flnrijr •lAi.-d Stnarbriilgc eluTi worked up wiib n little harm.- dung. A few kciiTjr 
weigliu ihooU be pUecd on niriatu of tiw lid of the pot, eo m to keep it cIum, 
■9<1 render the leakage aa little m poeiible. For Ibu detaructire lUatUlatwa of unnii 
■puntitiea of anbatancee, I bare beeu accualoaied fbr a long time to empkir a amail 
tiill made from a glue pot. and baring a cop|ier bead made to III h. Tbe fuiing for 
all temperaturee not naeblng abore 700 majr he a miatare of {tba Unaeed and ^ib 
almond meal, made into a maa of tba oonaiitirsee of puttjr. For tba apparatua rui> 
plojtal in tbe deatruetira dialillatioo of wood, coal, bo^ 4c, on the Imge Male, tbe 
rarj^ma anielea in tbia work on tba product! obtained firjm tboaa anbatascca nmat bo 
conaokcd. 

It. /Aratracfinr liittiOalitm qf rtqciaUt nutfmL--The principal TcaataUe maUenwUeh 
arediauUedoatbeUrgearalcarewnoilandeaaL Wo ahall oonuder ibeM arparatelp. 

ThUnu-tm iutiOalmm a-nod.—The produota obtained in the ordinary prorcaa of 
working an acetic add, wood apirit or midbplic aleoboi. acetone, njttizanlliinr. x;litp, 
ligniae, pntsIBne, kreoaotc. or ptHnicadd, oajpb«nicacid.pUlaea{,arrrralhacnoktgti<» 
of benaole. with ammonia, ai^ mecbylamino. Tkm an abo aartral other btidiea 
of which ibe tme nature ia imperfccU; known. The greater {inn of the above aab* 
•tancea are full; deacribed ia leparate artitiea ia tbia work. See Acartc Acin, Fa> 
aarnKE, Ac. ♦ ^ 

Peat appcari to tield pmlncti almoM identical with tbnae fhan wood. 

/Aretruc'Ope JistMoiim tifocaL — The number of anbataneea jrieMfd b; the dutilUtioa 
of coal la attoaiahing. It M rwrj remarkable that tka dnid bjdrocariKBH produced at 
a tow temprrataiT are -nn different to tboie diitUIing when a more powerfnl brat la 
rraploTed. The principal fluid hjdrocarbotu product bp the dwtillatioa and (abte' 
(jueai rrcUftealtoa of ordinary gaa tar are benaole and iti homiilngnni t aae Itroao- 
caaaoaa. lint if tbe dkitUaie ii procured at aa low a Umperatnre ai p^ble, or 
Boghrad coal be ciaplogrd, tbe napbtba ia lighter, and tbe hydrorarbona which tn«ke 
its cfalef balk tielung to other teriea. See SarnTliA. 

8 . Datructii't di*lUlalKm qf sai'aiof malltrM. —Uonea are tbe prindpat atiimal tab* 
atanves dimitlrd oo the large scale. Tho naidithaa which come orer are oieeasTelf 
ftatid, and an rny tnmbkricnnr to nndrr clean eoougb ftw uw. Tba pradacts nm, 
tained ia twoe oil wiU be datcribed in tbe artklo Saruma. Horn and wnoi latte 
rgcmily Iwcn examined with refinance to tbe basic prodacia yialdcd oa dinilltog them 
with potaab. Horn tinder ibett cirenmitanccayields aiumuiiia and amylamtne. Wool 
I find to afford ammo n i a, pyrrol, butylanuac, andamylaiuiiH. My experimcnti on 
fenthm, made some yean ago, although not carried so far as thoae uu wool, appear 
to indicate a very slaular deeompoaition. 

Tb» prolocta yielded by animal roaltrra. when dialillcd per ae, are very different 
to tboM obtained when a powerful atbali if added prtviout to tiM application of 
beat. If featben or wool be dutUlcd alooe, a dni^iagly fictid gu it tndrrd 
enotainiag a large qiianlity of iolphnr. Pan of tbe aulphar is in the state of aalpkkU 
of earbou. flat if an alkali be added prrrioua In tbe diitiilalfam, the •niplow ti re> 
tained, and the odour evolred, altboiub puwerfU, is by no iwraas offmaivc. [hiring 
tba wbede period of tbe diatiUathai M oidinary neganie mattcra cantaioiag nhrngen, 
pyrrol ia given off and mar be tveorased by Um fvactioii afforded with a slip of deal 
wood dippM In hydrncblone acid. An bnemting eaperiment.tbowing tbe formatioa 
of pyrrol lYrim ammal malfin, may at any time be made with a lock of hair, nr tba 
Iratber of a quilL For tbia pnrpoae tba nltrogruoiM animal nuiltcr it to ba placid at 
tba butliHn of a test tube, and a little fihcrtng paper ii to be placed half way up tba 
tul^ to prevent tbe water fanned dariojp tbe experiment from rctuniing and frae- 
taring the gtass. The end of the tabs la now to be eaiitionily bcalid with a spirit 
Imp and. at toon u a dork yellowiah moke ia eopioutly evolved, a slip of deal prw 
viootiy moutaned with eoncentrated hydrocblnrie acid is to be exposed to tbs vapour. 
In w fsw teentida tbe wood win acqnira a deep criiatna colour. The 6ct of the pre- 
arnce of anlpbur In wool. btir. or other albiiminoni eompoandt <ff that deaeriptKin, 
assy be made very erldent to an aadlcoee by tbe following eaperiment. IHsanlve 
rainstl mauer in very concentrated aolntiiia of potash in a iUv« or pbuinom boain. 
with the^id of bent. Evaporate to diyuea s, and raise the brat at tbe end'll fiur tbe 
potash and dratroy moat of tbe orgaaie mattara. When cold, disanlvr ia water, and 
flltrr into a fiaak half ftiU of distilkd water. To tbe clear tiipid add a'little of Dr. 
Ptaytkir'i nitrnpnmnde of aodlum t a magnificent parple tint will be imaMdioteir pr»- 
dne^ iadieathrt of the pmeBceofauIpbar. A veryeanull quantify of hair or fleancl 
will satBee to yield tbe renctkin. 

above remarks on dettructive dlaiUatian apply prisciptily to highly complax 
kediet, the aioteciilar cnnatitatlan of wbiefa if either dnnbitbt. & ia the cate of albis- 
^■vnuoa tabtlancea, or totally anknowa, at with coala and tbnlet. The destinclive 
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*tHnp«r8tiTeIjr timpU* cmmhatrm, toob u nridi 

« .,e«n« of U U.. pnrfocu. *1^:'^ 

t ^ ««fc-Thi* A«tnM:tlT« dtttilUtiiM of mhU t>ka oIm. 

i:i».rr«.psrT&r.':L^ 

of m krtooM»rAciro««L *^^^.^0^*™?**“"“ 

■Cidm ibuTl—^ ‘* “to pyrogBUIo ud cwboda 

C'H*o- . C-Hf)* + *CO> 

Olinrar«4. riti«.llk acU. 

In reMtiaiM Ube thiTte Bm'rfvlet fa the ^ ‘T® “* •*‘tt**- 

^id. ud by wbaiHioir »h» l»»oi^«cid to Im «qn>T»l«iti of carhooio 

Underthetc dremurtwice*.it fa tbe wcond■irhli:hfa!n ^ ? ^ i"* 

«n eMwple w. will Pjrroocid. A. 

•nnetiri^^atioo.. “«««“ ■«»» "hktb bnak. op u> the mnnner omi m tbn 

- C-H-O'. 4- SCO* C-H-O- , c*H-0- + 2CO- 

c— icK«. 

■••* tl** the bydrowen rmauu nn.tr^^i —1 , 1 .. 

mroic Kid wowld b. prefaTibleti. pjroWreoofawU « 1^! "f“ 

eo^ic nod m tbe was nunoer u pyrognlUe tnm'n^^a ‘ ‘‘‘f’™'* 

nut pyroaerfonre not nlwnyidrrired from the potent nrid^ .be m—jt 1 • 

C»H'*C>" . C'U'O* 


of cnrbonic aeid, 1 


■r SCO* * tUO 


•tacit ai4. 


I’rTiaBucIc atU. 

^dtoon. yield. *«er. oside of ciboo. ^ 

the uiBCx^ njontimi t_ "** wnnie eddn, in nceunfanev nub 

awm) - 4CO* ♦ ICO ano ♦ CTio-.no 

OtattcHMi. ' J 

, wnrvtwflCXQe 

-nt. 

raiT u»4 defluitc. Tliiu. if im MAHklawi drcoBipniiiti>ii numi 

«« fa » iocr^tL tCLZl fa'^il^i of fonnie 

nww^effordingn ptire ud toleniUy iSuguS.*"‘’*^''^*** *“ ••horaltey a.a 

nuaboo of U» pi. J. K“driK:n‘fp^“.^S Hz 

the nh or dry aeid fa mlied with a lanTtv^^HTl "t “halnnd wWn 
before the appCeaDun of heat li; la^ former nxide^ “ <puekliiBeb 

the aeid are dccompoaed, yialdinc a bod* euniainSn^ /a ^prouijwliag, two atuauof 

Of 

ac ^Htyy y _ enro* + s(cwo.co*> 

*«>t»eariM. atapaM. 

on'l^jsrc;iiidSlSt “t****^ 

UH etc W eu iTTwrir. reeaadary prodnea are fcnnrd. aa in the dry .iltiiutt^. 
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• mviDivi. 

oatTtBts of liiM, vIk n. If tbr imbuuiiie U not In T«r]r oonll quantilT, mt«n in ilrfiotited, 
•luf n ceruju qaabtiiy of bun'nl (CII'O’) k formad, nml ptvWhlj ntfarr inliMMm. 

Ai in iliuiumtioa of tba dimnupoiilion nntrrjtoni) wIko mhU ire dutilled with n 
exccM of dr; hue, wc ihill advrt ihit of bcmoic arid, which under the oirram- 
■taiKci iliuded to jlcldi hcuolo nod cnrboimic of Iba bueck 

. C“H* + t (CO*) 

BwmIC WCiAt lUlMfltju 

0, DftraciirtJsMlilhtmn^iiutt. — It bu been (bond tfait tbr orfule bun ondcTwa 
> nmch limpler nnd more direct decoaipoiitiua when rubjeomi tn dntruetire diMilU- 
tioo in Iirrwocc of ilkniin thin when the; nrw *X|wnd to bent without admixtun. 
Tlierv are two budin almort loesriabl; found inuuig the mullion pmducu, mua^T 
uumowia ind |i 7 rro(. to thii mpaol. iherribra, tha orpule nlhalm tialuiTe Uh» 
other nitra)r«u<ed ininuU and regrUble pradueti. The dccompoaltioa b almort 
alwayi rather ooin^ax, and it ia rer; rare Ihu the pmducu arc inffirirallT dxSnita 
to be irraitged in the form of an eq n a t i o o. Tba maei cunutnu aubatanen lownd, atw 
the aimhnl ham. and thne an almort imrariabl; of low atomic Weight Um gnat 
dllBeult; eonnected with mearehea cm tbb mbieel. b owing to the (bet of iu bring 
•rJdoai thu the produoU nrn in HtOcirnt qnant^ to cnabb a ttmmuch hnowledge of 
the nuUeeular courtilutUm to be arriTcd at. rntbruuialal; tharwimnatiuo ia much 
wanted in ccNirequence of the nornmnir casm et ieotneriam to bwmet with among the 
aleabid bom See Knuteta. Cwuiut. Thar it ia dUBrnit when warhing on 
Terr tmall quinuiiar, to dieUngniah belwaeo bunethrhtmioe and atfarlamine, boa of 
which bava the fonnnJa C*H'N. 

It ii mnarbahle that them U a great cimilarit; between the prodneti of the det- 
cmciire dimiUatbm of aomr of the mart unliha nitrogenonr raliruooer. Thir ir eoa- 
tpicaonil; roen in the care of boom, or rather the gehuimior liman of boner, rbale 
rnd cool aapbthu, md ciabbaBine. An iniprctlaw uf the following table. oorapUed 
(nmi n paper (h; the wriirr of thii micle), ** On roiaa of tEc lt«»ie Cauuiinrula of 
Coal Kaphlha,** will render thii erident 


CeiatliKJiu TbaiM. 

(hale Kaehiha, 

CaalKaHiOia. 

Ctneaiailu. 

Pyrrol, 

PymiL 

Pnr^ 

PynroL 

f^ridinr. 

Pyridine. 

Pyridine. 

Pyridine. 

Ptcolina. 

Picolina. 

IVaiine. 

Pieoline. 

I.otidine. 

luiidinn. 

LntMine. 

Lntidlim. 


CoUhlinck 

PanroliiML 

OoUfUam 

Coilidtaa. 

- 

• 

Chinniina 

Cbioenee. 

• 

- 

Lrpldioe. 

Lepidina. 

Aniliae. 

• « 

Crywldine. 

Aoiilnr. 


It ir rer; pnmible that mma of Uw abore baaer, haTtag the unu> fomuIie,dMtt*de. 
nrad fitrai ditTarent fourcci, will, in conrre of lime, pr ii r e to be nirrrl; ianmerie, and 
n« ab^ntel; identical. Tbr aalbor of thir rrtkle hu qnltt reemtl; (brad l^i iha 
Miiadinc of oool tar b crrtainly not lilentiral with that from cinabunlne. The barn 
frw Uie Uttar auurva yiaWr a augniftceni and flut blnr dye upon rilk, when Irratnl 
It • prooem which gim no leaetiim if the etsi hue be anhMitiited. It b nnfortnnme 
that the rcaelhm b with tba btler Inalrad of the fanatr, u h would bare added OM 
tnoni m the Ibt of gnrgeont dyeing materiab ytehhnl by cool tar. 

•. Ormtnd firmwri* —Tbr tenibncy of numarwu rcararabca, made daring tbe bat 
JT' been to ibow that there b no organic anbataoce, mpabb of mbting 

h^b lemjietatnrar, which may aut be (bond to riiat among pa^ueta of deatnettea 
ot atiDa tioo. By rary log the aatnie of tha rahatancr ti> br airtilbd, and i^ irir> 
^mmoen under which tbe opemtiim b eoodneted, we can obtain an almnit inftaUe 
'tnne^of prodocla. Actda, bam, and aentral aubataocea, loiid, UquM, tad Said 
hyiiracwrbooa, iirganb pnaltlee, ntgntiTr, and derired ndlrmhk nrgino-meuliic bodbr, 
^ l!*?- ^ P'^’4i)ped by tbe action of high iraprmtnm on mom or leu rompli. 
catad bi^ca. Mach liu nlmady bees doi^ bat tba (hett at preaant acmunnlaced 
fwate meftly in the aaperficUl a^ norv ulbnt aabatancaa. On pcnetnliog hitbrr 
aurfhee far more ralnabb and blemring beu will come to light. —CO.W, 
^OlVIDtVl. or Ltht /Airi, b tba pod of a lagwminuu abrnb, wbi^ b an liiilluanaa 
peMactraa of Jamaica, awl aoaw parta of Anmrica. Mr. Koutuy obtaWd a 
prodnee of «-gU gri. of Icatber fnbn SO gra. of firidiri, whib tbe umw qaantity 
y bm .\leppa gaUa ybtded only avuean pfodwee of t'CtS. It app<m mo 
rrwm Sir Uomphn Dary'c ntimate, tut SO gn. of dbidiri c^ntab StM'S gra. or 
• F*f crnL at tannin, nnd so gia. of galb, a I970i giaiaa, at yrso per rant. 
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Sixty gn. of oak tnk jrialdrd only 1-75 fndu of Intheri wbraro^ fullowi that it 
otmtaina hot (tgof of ■ (tniii of Uimia to ih* dnchm, or not ranrt tnao rstlSS. 

It has bctfO triiii aa a dya iaattad of gallj or iontacb* but ita uac 2br porpoao ia 
ahiifwt eoUrcty abandoned. 8*« LianiKB. 

IMridiTi mparUj in 1857 I — 


Cnravna 

Tmu. 



S39 

computad real valne. 

9.4U 

New Granada 

• a^i: 


16.554 

Vennucla . 

- S7> 


3,913 

Other parta . 

3a 

3.153 

M M 

869 

233^64 


Dl\ INO Aa it ia fraqacnily dntrable to ran* otgreta fiuin tba botiom of 

the tea or riran, and to lay the ibnndatioa of pWn and atmilar atmctarct. aotnr eon* 
trirance »aa draind to mahlr mao to dnacrod wioo tba vairr, and to anatatn biundf 
white there. The drat BKtliod adopird waa tba »rry aimpla ooa of tetting down a 
haarUy weighted bell Tortieally into the water. Aa the bell deacemted. the air got 
overpreaied, and tba water roar in the hell, but aartr to the lop, and wiahin ibat 
•pace the maa ww aoateined for aome tiin*. The air, bowarer, waa rUialed by the 
pniccaaca of reepimllpn, and the nan had to be drawn np. It'U entioua In Sod that 
•a early aa 1«93 a wy oonplrte tyaiem of diriog wiibinM a bell wai deriaad, aa tba 
fotlowing t|uotatiaa win show. 

a.t>. 1693. “Willim and blarw. by the Grace, Ae. &e. Wbcreaa John Stapictoo, 
gcademao. bath b^ Ik great atuuy and expnec biTenled a nnr and eatniordiaaiy 
rngtnr of copper, iron, or other mcttal, with glaaara for light joieia, and lo contriTvd aa 
to pmnu a prraoo ncloatd to move and walk freely with under water, and jet ao 
cloaeiy oovei^ over with teatbrr aa •uStetently to defend bim ftrura all tba jam pea of it 
AUo invented a way to force air into any depth of water, whereby the pvraon in the 
afiiteaaid engua may be anpplud with a eoutinaal current of ffah aire. which not 
only aervei him far rcapimcoo, imi may oleac ie na^fW /er nmfwauia a lump kunuoy, 
wfard he way carry obwt witk lorn in Aia kauA. • • « lakawiae a way lr> 

maka the aama agaia aerviceabte for reepiraeon. and by eotMlonally repeating tba 
operaoSo, a man may remain a long tima under water, in ebber of tbe eoid engine^ 
wiihool any other air than the aayd rnginca do rootayna, wbrrtby be iball be pra- 
lerrad fmm enffocatkin if any ntnonlinary meeldcnt ihottld interrupt tbe cnrmit of 
frrah air afbra meoeSoed.''—lattrre PatuuU RJU CkaftL BJiltA tf Batmrt iramArrtfi. 

Tba dafocta ware many in thia appuntoa, aod Dr. Uallcy invented a bell, the obj^ 
of which waa to remedy them. ' 

Dr. llaltey'a brll waa of wood coated with lead, and having etrong glaaa windowa 
above, to allow the pamagn of light to the direr. In order to aupply air, a barrel waa 
taken wHh aa opra bola tn the botiinn, and a weighted hoM banging by, and fitting 
falo a hole at tbe tom From tbla ba<^ llte air of tbe bell wM MppUad aa frequently 
la it became vitiated, the bamla of air being aent down from a^ve. Spaldiog im- 
nroi^ tiptm Hallry'a hell, aod tucain Friewmld made amna unproreaieata on iipalding'e, 
bnl in prinei^atbcHbeDawereall alike. The modern bella are aeually large aod etroiig 
bmo brfla, with wmdowaia Iheupparpart. By meana of an air pomp, placed on the enr* 
face, air ia aaat dowa to the dlvm in the bell, aod tba vitiated air ia ai regularly 
removed from the bell \iy other tabaa through which it caeapea. Tbcaa diving bella 
are lowated by meant of craaaa, and are moved abont in the water hy Iboat above, 
Mgnale being given by tha mew bekrw. Tbe difltealty of moving tbii machine. rendefW 
it etill iacottveniet^ and recent attempte bava been made to nfarlatc thin, by tha cow 
■Inetum of a diving ball apM prineiplaa caiirriy difirrent. Thia new diving ball, 
to which tha name of Twn Xairmxa baa been applied, haa proved eo aaeftil in tba 
toatructioo of wima pnna of tha Victoria Doelu, and amna woika on tha Seine, that a 
fall daacriptinn of it la appenda^ • 

Tha mtalllaa machiiia te anlireiy indapaadent of intpeaaioii t ita movementa'hra 
eatirely dependent on the wilt of ihoce withia h, aad without lefateace to ihoec wk 
may be euticiMd without i H putieaaei ihe power of lifting large weigfata. per tc. and 
at Iba aam lima ia perfactiy eafic, ^ cooimaa care ia in operettenit. Thit latter la 
the greagiit daai da raitttn of alL Thena advantega moat etnkc all aa ownbitiiog 
thoaa reqniiitea of ancorm which havw been alwaya wanting in tha preaeni known 
manna for couatrueliiig works under water. 

Tbe form of tha nmduaa ia owl arbitrary, hot dependa antirelr on tha natal* of 
tha work to be perfatawd, adaVug ilacif to tba varioni cimtmelaaeei altaodiag any 
given poeitioti. By reftrence to the anneard fignrva it will be perceived that when at 
rent, b^g cntiraly caglnacd. ita ditplaceaMur: of water bring greater Ihim ita owa weight, 
it moat float to the rarfoea (are 671). Eatering Ihrangfa a maa-hofo at tha top 
(which te clotcd cither ftowi the hmidaor ooteidc), yoa deaeand bto the intFraur of ihf 
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michin*, pcwtiona of wbicb M« viUcii nfT oo cither Me, forming chninben i thm* 
cbnmben nre connecled nl or nenr the bottmn of • pipe a n. which o|ieni bp n 




« 



coch b, otitwird* to the extemnl luirrmodiiu wilcr. An openiag in the hettom of 
the machine of rariabte dimouian* ii rlaeeil bp a door or doon iiurrptiblt of Wag 
opened or cimed at pieneore. The ehaiaben w w, are Uhewbe coooac m d at top bp 



,' i ve»i»«t 
iwni, tn Iho 


a amalter pipe er, which open* tknmgb the Inpodlh* ■nrhinn.awd m wWeh epealw 
ia affited a fleaibie pip*, with c«l. of wii* epinJIp aa ci na rf Bwto an Ihia 
iattrr pipe T, allow al>n commnaicatian with the Urjiar or wt^mg caaaibr^ 

At tlic«irface of the water plaoad on a ar eeaari fcr IW pwrpone, 
of rmriabW dia«i»ioiMa to vIum !• otioelied H 

barrel of which ia aSard the other rod of the fcaibie “ " — . 

tU nantihw. At the other end at. aad ta ea aaae<Ki a wa 
■ir.«oDiicoaiBg Paaipk Thia coaebinatioo rr pee atom the 
eagiareriM wort. ., . i. ».• 

Aa to the wadm rnwraatATha mrator with hla aaurtanu rstata iht ■^■a 
through the lop. wSwhb Ihrt ebardT To dafcaad. tha waieri8mk «laopawad. tM 
•he ratemal water flowi iato ihr chamberi w w j at the aaam tarn a *aa*,aa a pipe 

VoL. ir. • • K 


ibie pipe m, l an d i a g In the top of 
I wiui the leeeieer, la a pewerfhl 
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oproiog from di< dumbm oalwariU, U opracd, io onl»r dm, lki~air eccsping, an 
Bniotetrnptnl flow of wator majr take place into U>* chamhcn. The weight rf water 
rolering the chambera amaea a ileatntciMii of the haayaoc; of the machine. aqil 
the aaotilna gradnailjr ainhi. Aa looo aa it ia (hirly aii4er water, in order that 
the descent majr be <|aiet and wtthoat ahock, the water-cock t, ia cloaed. The re- 
ccirer at the aurfiuc heioa melonal; ebarged b]r the air pomp to a denait) aume* 
wbal itnater than that oi the water at the dr^h propnetd to attain, aaw of tlm 
branch-cocka on the pipe c r, connecting the cbamhcra at toh ia opened, and the air 
rnehra into the workmg ekamhcr, gradualljr eondenaing tmtx a denaitj^aai to the 
drniitj of the water wilhou ia attained t thia is indicated by proper air and water 
imugra. Tbeae ganna marking rqaal pointa, ahowiog the cquiiibrinm of forces 
witboot and wiibia, tW eover to the bottom a ia icmored or raia^ and cnmmuaioa- 
tiiwi is made with the under water aar&re, on which the oauiilna ia resting. _ In order 
to tnoTc aboot ha loealitica where tides or enrrenu do not affect operalioaa, it it ooljr 
naecaaary for the workman to alep out of the bnitom of the nantUna. and pUeiog the 
banck againw iu aidca, the operator majr nunre it (bjr puabing) la anjr dirKfaon. 

Where cwrrrwla or tides, however, have away, it becomea a a ceacar v to depend opoo 
flatd pointa from which maveminta may be madt in any direction. Thia ia aecompliibed 
by pioeing. ia tha bpUinn of the aantilua. ttnOug boast of peculiar caottrnctlatk (« la, 
Jif ftTl), through which cables may paaa over poUeya to the external aidca, tbroce 
np Ibrongh tnhea (to pmrat their bnag worm, to and over oarilUting or twinging 
pulleys, piaced in the plane of the cenlie of gravity of the nsutilua, and thenee to 
the pointa of afliamest rrapcctively C/fp 673). Tbs oitjcci to be gained by havug 


673 



the swinging pnDeya in the plane of the centre of gravity of the ^ ia to hold the 
machine steiidy and to prevent oacillation. Within the murhine, and directly over the 
above aiuang hoaei, are wimUamca for winding ia the cables. By woiking ihear 
wiadlaaaes movemem msy bs effected, and of conrae the number of these cabtre will 
depend on the varisble ehanctrr of the eitaatioa to be occupied. Having tbas 
srcwml the mrane of descending, common I cwHn g widi the boaost. and of inavcn%s<> 
the next point ia to aacend. Weight of water hto esuaed a deatrnetiem of buoyancy 
at flnt. aind coiise<iacot afatkiag t if then any portion of thk water ia iwmoved. an 
upward rSon will at onec be eacrtsd caaotly Moportiotiats to *h« weight of wetrr 
thrown fH. The mr in the reoeiver el the aurnce hring cooetantly nwinietoed at e 
higher dcoaiiy than that of the water below, if we open the water cock en the Inp 
pipe, r, e, tbrowing tha eoedenaed air from the tecetvrr above dircctjtr on to the 
surfiiee id the water io the chambera, moveeient and eMiaa<|Dent eapowtoo of tta 
water muat take place, end e npward movement of the itaeUi which wiU 

riae to the anrihee. 

It ia cvidrtil that i( preewaily to the rx{ialaiea of the water, the Bautilua be aS>cd 
to any oitjert hetow, the power exerted on that ot^eel will be exactly propnrtiuanU to 
the weight of water expeOed, and the power will continne iaorraaiag oatil, tbacs' 
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bring no fnrtbrr height to bn tbrovn off, ibn maximum nffcct b prodoccd. To appiT 
tbit |iowrr to lilUna maMM of Mnar or rock, pmprr arnin|cr«mi an alDx/d to ihn 
r^lrr of tbn ojte^g in tbr bottom, bjr wblch eannrrtioa raa bn mailr «nb Ibn 
wnigbt, adniiUing, at IM umn tiiur. Ibr nvingiag aroowl of tbn abjnol mpanilmt, 
■o that it ma^ bn plami In anr rr<|oimi ponitiaa. In thn cmutraetian at pmntnml 
work, or thr mornmnat of objceti whonin weight In known, or can be entinnted. a 
water, or, no cnllad, lifting tnbe in pbeml on tbe aUc of thn water chamber, wbirb in' , 
dicaten the lifting power exerriied bjr din nautilnn at aD]r moninit. Tbn adTantan 
of ifaii gnnge wiU be red^gniard, ioamueh an withoot it the eloacat attetuioti of tbn 
oprpgtor, working eery cautionalj, would bn nneanaarr to drtrnnian whnn the weight 
wan enrereoma t be ha aid. howemr, thn nprmlor boidlj Ibrowi open all the enlren 
neeenaary to deieMpn Uw power at tbe nantilna, watting oolj thn gaajrc. Tbr 
water, baring reached thn proper Inrrl indicating the required lifting power, he know* 
the weight muni he orertwne, nr no nearly no that tbn ralra or oorka nay he at imr» 
rloned, ia order that thn nurrement may lake plaee lairiaoolally. A nmneoi't re* 
flection will ahnw that, if there were not an index of tUa rhararter. randmo-we ne 
inattention on the port of iIm operator, by leariag the eockn open !«■ haig, might 
drrelopn a power greater than required, and the nautUna would atart anddmly o|»- 
wBiU. The expa^ra power of air, acting upon the incompnunntbia fluid, water, 
ihroagfa tbn opening in tbe bottom, ghrea a mometiium which, ^ naereaaire dn* 
rekipmenta of expandon in ibn workTag chamber, ia moataatJy inerraaing in re- 
liirily, tmtil, in any eooaiderxlile depth of water, the rraalt woohl he undowlitnUy 
of a rery acrioua eharacter. Take, fie eiemplifiaaiina. the nantilia la ihirtylfcfrr 
feet of water, and boUum corera moored, and an eqailibrinm. at 8‘leeu pounda 
to the inch, exiating between the air and lha water at the hnrri of the Irtunn ef 
Ibn maebinn. Upward moTcmcnt ia enaamunicated the innant the machine ntra 
in the aUghtnat degrtn, tbe exiating nquilibriam ia deatroyed. and the highly xUaiia 
qnalitua of ahr aaaame prepoademnce, exerting, from the rigid aarfiacc of toe water 
below, an impolaire effort upward ia the directum ef kint rraiatanee. At each aue* 
ceaaim momctit of apward motemmt the impeihag power locrraaaa, owing to t^ 
inerrntiag diaparity between tbe preeaare of air within atmgglmg^ ibr eaeape. TTie 
machine, ibni liniated. beenroea a marine rocket (in rcubtyX in which theproprll^ 
power ia rxbauaunl only when the anrfiwie ia reached, aad a new aqailibnuae “ 
tmined. ll wiU raidilj be mvo iKai, w*t* thk difRcully ool oT«fc«iai#o rt wimw w 
Hnpnaaibte to gorem tbe nautilua j for, riaiug with great Tel«ity to ^ eeri hee. 
the machine ia carried ahore iti ordinary floutiim, or warn line, a Intle <*'t^ aar 
caeaping owing to the dnainlahrd rcaiatance aa that larei ia paamd t the reeoO^ir 
aurging downwarda, cauaet a emidananlioo of the air rc tna iaiag m the rh^ueri 
a portion of the apauie preriuaaly nrenpird by air la aaaamad by wa^ i lha haojaat 
power bceuanea kaa, thn machine cattWa allgbtly more by condenanlWo of the a 
larger apace ia ooenpied by water, and the Bauulua ndeaeeada m the bailom wnli • 
oonatantly accalcraung moreroeal. aeriotialy locooteaieactag w oftnM 
mom or Iim with water, aceordiag.lo depth. For i^y 
cunmrrated hafllrd alt auampu at oontmL A weigtK atlaal^ awwld W 
tbe iniUat it waa entimiy aaapaodrd,—brfiure the bwrle^. 

morcmcal waa cmnnimicxled beyond control Thia diffcaliy •» ^ 

eonie by an arrangement nt 4. boMoo of the «««>‘»^ 
mdiair ftom the opening in an iaeltned direction. 

machine. The nuneiil then that the air. by ita expanawn ftro dimimah ed m wa^ 

ancr, or by the htUodacllcm flfom abmra of a greater ttilmite «»!-.«?■ 

by the water below, renebea, in ita downward paaagr. l»«ri 

fcUowiag thn diraction of liuut teaiataDC. It paaart thn^ ^ ^ 

eacapea tola the aurnuinding walar, wilboal of oowne iffectlag lha mnrrmenl of the 

"^rfe^ump for aoppltring air to the diriiw hell or at^r 

At«.tlT4aad«75,andiaemialTaetedaa fiiUowa t—-piiieyUn^. oprm^ PT»J 

part into a ebanber or ebamben r r. aeparaiad by a ...j m the anaer 

mtcb of the., cham^oa iher. la a^mlr. > n. opmuug t»^»^ 

part -f wo ealre. 11 , .■poma, tmj^ ^^.^XT^hirh^^ 

Ontaida the opaning fcr each of lha mlraa n, ■. thm b a 

ofthewmerl2i;!^7pipaiipa.af., «>r tl* 

b> the cap, and b drawn friian it intif lha ^V ”****/ i hariag a apnea 

ttoo of piraipiog. The eal.a chawbur o la cimrid ».th a jackat «. a^pw- 

between it and tbe ralre chamber that b fibd •rirr IHun ^ . 7 ? ^ 

’•hieh afford* n etrexm iff <aU wat« to carry off the hrnlfr<i(pAoooj»lii^ 
Jhieh ta fomd into the chomber. T*-•*«» 

ia th9 ^juunher mod ixkumI tke» Uw i*ckirt, ma ths> w« 
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HitMt •< ■ A*® canT»yed lo M to br BirtUly raployrf in • tCiam tmiUr. iw h 
■llowwl to run oC Tli« sir uxl » imBU qnantitjr of wiler la fiirorl Bp from tha 
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rTliniltrr n by Ui* itrokf of lb* pistiia o into tha 
chamber r. whieh it thereby flUed with »at«T, tod 
that the air h ctprlled IhertrfroBi, a «n»U 
tity of the water paaainK with h tod eorrrtn* the 
Talrea, by which meant they are hept tiebt tw 
wet. The air and water ihn ditchanred, after 
pataing aroond the tmall lubet in the rti« 
chamber and belne cooled, art ft»rced outward 
and cooreyed to the coodenaer. On «ke rjt*" 
itrohe of tM pbtoD, the other chamber » it fllWil, 
and air and water capetlcd fimm it in like mannee 
thmai^ ki ralea into the Taire chamber. Thriw 
b alwayt a wHcient tjaairtity of water in the ey * 
Dodar d and chamber » to All the latter whrt 
the water b all rapeiled from the cybnder, ^ 
the pbtim c hariof been drinm lo one cod o^ 
and whan the pieloa retumi lo Iba oppoaHn r"d 
of tha cylinder the araler flowi in behind h. and 
drawn ia ita eqniralnit in bulk of air and rr*^ 
tbrongh the Ttlre a. On ilt Rtnra, ihit b forced 
oat tbronth the raire d into the chamber h * 
ronnioiiad abora. The water beiog nao.ela^. 
if the patla are kept cool enm^ to artdd r»“»“jf 
ttrtm, thb proerta may be eontinned for any bngta 
of time. A lianirarae tectioa of thb apparitai » 
abown in^. 675. 

fiat, 67(i and 677 rrprmwit the tpeahing tate 
and atarm hell above reflrrrrd to. TTie corntra^ 
tioo of thb mechanbm b aa followtt— Tberu • 
a hollow owdlag, ooa portioa of which b irw»* 
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Kular in form, one end of vhieti n •bon Intw a projeeii. Thin lube ■ bm ■ 
•ere* cut on h. anal a pn|J«ctinff flanAa at III Janctioa witb the triau^e* Ibia ia 
■m»rJ into the mp of um 
diving tbimI or armour 
from the inaide, and pro- 
Jrcta thrungb U to allow 
the coupling of a flexible 
or other b^ to be at* 
tarbed to it. At the op- 
piKiiv angle, and in a lioa 
wHb a, then ia a tabular 
projection b, provided ariih 
a acraw to recetra a eapy, 
to which ia to be aiiartitd 
a piece of boae. Whhia 
the tube/^ and at ila June- 
linn with b, ia placed a thin 
diapbtxgm of nrlal or 
ulbm auitabla material r. 
fur which purpow, buw- 
rrrr, a thin ailrer plate that 
Jnii flu the bora of the cap 
/ ia prafiwTed. Thii dls- 
pbiaa a a ckiace alt rommn- 
niratino between the dirl^ 
vcaael and thr ntvroal air. 

Bp tfaii mrana it ia eaap to 
conrrrae throogh anp re¬ 
quired length of tubing. It 
map be durable to III a 
■lop-coch inln tbe tabular ^ t • . 1 . .. .. 

prtnectioa b, ai a precanlinoarTineane of preventing tbe wape of air M the rtaitto 
rupture of tba d aphragm. The nptwr part of ^e e^rmeni nf 

nvaking tube ii tapped for a atuBug W at p. within whlrb tbare ia an aiw A whrt 
runa fh>tnaide to iiob of the aaid rnliugeareui, and through the eta Bag b oa at um awe. 
On ihii axia b ■ flxed a lever 1 within the aud calargtwwt. which Iw cma^*^ 
with theaurfaec of the water bp meana of a wire flxed at to reicrvvd v^ ■>" iw>w»^ 
Ihroaghthawholalengthofwre. 0» «•>•««*" V 

haaiircr, which itrikea on a hall b conurewd to the tul». 

Bp lUi meana the attention of the operator briow aia^ dmwa » <■ y ■* . 

wW ttia rrqoiPcd to couveiie with him ftmn the a^ rf ihew^ aa^^ 

wheae dutp it ia to attead to the operator belaw eaa, bp placing thmr aar at Iba^adac 
the tube, hear the bell atmek he- gpg 

low aa a aignal tor coro mnnin a li a o _ 

with them at the tarthea. - 




The oulp parta oftha appamtoa 
not pet deaenhed are the aaw for 
eutung iba lopa of pUaa to aa aai- 
firm l^el, the pump which eoablra 
the divert thaauwlvca to rite to the 
auHhce in the event oftha flrxihla 
boaa being detaebad ur iqiniwd, 
and tha eontrivauoa for terewiag 
aa egc boh into tha tida af tka 
taakca viaaali, 

The arrangement of tha taw- 
iVaaie and connertiou arr ahowa 
ia>|p.t7A Oalp aa mach of tha 

bohnm oOha Naotilui it ahowa 
at win rrader tha potitme af ^ 
aaw nnderaaiad. r ■ a pila whirh 
b rvquirad to ba eat down to tha 
aame level aa tha olken, a b tha 
blada of the aaw, a the limaiag 

*7 wbbh it b alrvtohed, c, cv the . . :.. . j thv 

Vgadle which ream on tbe ciuaa bar k 1 to which la , 

haadb whiehtolaid hoU of bp the worteuan iaaide when working the taw. 

. X a 
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. b«.t Iwr *lih two fritrrtan nJlm «l » wWeh gwUe* the £w fiwwnrd* wliU. 

«.«»dlnK la e»e of ^ciaent to the^ ^ ^ 

dniwlnir. It i« • »lmHe O’™* P“np pl»«^ *“ working eh«mW, bjr which tta 
In w w.>. 6T2, cmh be pompwl not •» ■• to Itghwn the •pp^.tu. «.«- 

eicntiT to nllnw of it* «»c«it. . • . ™ t ».t,- 

npfiarmtni for lUing the eye bote b diowii m flg. 070. Thn operMW of tha 
■niwnUiu la M followi i— It will be obKrred the chamberopeu ootwarda to tte 
water. « that when the aliding tmcthkin or »al»e * la fmw hy ^ law p. tte 
enmtuunioation of the water with the chamber o la cut off. The lid a reiccrr^ 
a holt •' tor other operating tool or inilniment) la pUead within Iba chambtT ct 
md A M forced thioagb the aluBna box / unlll the reccaaed end of the rod coiitaii* 
Iba and of the bolt t the ai^l rod/ la tbm aerewed thnrngh the atuang box a, until 
the acrew on the end of thia rod haa bectmie affixed to tha and of the bolt cootai^ 
within the recaea at ^ Tha lid i of the cheat la then fattened on, and the partithm 
or ralee a raiaed, the Muffing box ■ prarenting the eacape of air. Commtmieatioo la 
thoe opened between the chambera a and n, the lattor being open ootwarde. The rod 
I U DOW puahed ootwarda by ptraaing on the handle k through the Mnffing box I, 
nntU the rcaad or object to be operated npoo U reached, when the operation la per- 



rnmed aa required. It will be ohoerred that the ituffing box prereuta the eacape of 
air onl of the belt or the admlaeion of water Into it, the Mofflog box a haring the aama 
tendency. After the op«atkm witb the toot or Inatmment la completr, the rod d ia d^ 
rc^nertrd by tmicrrwing the rody, and la drawn Into the chamber a by meant of _ tba 
bandbf k i the partition or rulrr g la ngain lowered, and tbe opetatioiia abore lUaeribed 
arr rrpcattd. It will benoe be obriona that a qiimber of aye holla mlglM In thia roann^ 
be •orcewfullg Imerted in the aide ofa aunktn retael from the dirinffbetl. to that by 
bookiag no the “camela" the Mruin would be ao distrihoted ai to prcrani injurj by 
ih:- proeeaa of lifting the aaid rrMeh 

DtXJIMACY. f'rom tbe Oroek AeeinetW, I pror* (Danmam, Fr. | I'roturk^ 
Orm. >, la tbe act by which ih* nature and ptopoctiana of aa ore are determined. 
The art of aaaaying raincrula. the aapuratiaa of the metxL Thia analytical eaamloa* 
lion waa originally coodncled in the dry way. the metul being extracted from ill ndw' 
rallana. hr mcane of bent and certain Baaea. Bot thia method wae grenl^ly fo^ 
to be Ineiiffieietu and eren f a ll a cl oua, capeclalty when rointUe metala wera in 
or when the fl axel could abaor^ them. Tha larter circnmatancc became a Tory aww* 
eril, Wheoerrr the ottjoct waa to appreciate an ora that waa to be worked at groat ax- 
penee. Bergmano Brut deraooMratad. in an daborata diawrutian. that the hamid ini^ 
Irsta wae mach to be prefirred; and line* hk tbne the dry way hm baen daroM 
chiefly U) the direciioii of metallargic openthma, or, at lead, it baa hem eraploya* 
narrely lo eoneert with the hnmid, in tiiila upon the emaU ecale. 

After direorefing aa orr of eome ralaable metal, it ia eaa entiil to aaeertain II 
qaanthy and elate of comblnaiiaa wtO juitify an idreacnnr in working the mine. in“ 
■melting te prodneta. The rngtal ta rarely fVnmd in a eoodition approaeblag l» puniy 1 
U ia uAeo duamnlimtal ia apa>«iw fiu- more bolky than lleelfi and more freqm^ 
Min it la comhiaed with atmpW noa-nietaUic Mbetaaeca each u eulpbar. c«»°* 
ehlorine, oxygen, iH aeida, more or leae diflcnlt to get rid of In three c^pow 
atatea Ita HttuttUm eharacten are ao ahend. that k b not an aaay taek »itb«r » 

’ cognite ill oaurc, or lo decide if it enn bo netted with adranugc. The eamy*'* 













DONAIUL'M. 
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without orglrctigg injr of the fxtcnul chiractcn of Om art. ttrkx la (wtrtrtlr, n io 
^irak. Into it* interior t he tnlanin h to ui imptlpthle powdrr, toil then cthitwtt 

I t . t 

I aJoAe ( At 

^ „ _ ,_ * ^ ■ 

•rricf of Ubouit, hxig, ruritd.' *oi iotricile. be duiU fluilf eaecc^ in'^M|Mumliair » 
tidtabu profiartioB of one or itiora urUle either in ■ pate ettte, or la e fbrai of root- 
bituttioa Mieb that fmot the iiBonot of thie kaowa eorapouad, he eta infer, with 
{m'CwioD, the qiuntilT^if floe nM>lal. end therebr Ihr prubeMe eahu of the niiae. 

hlo«-pipr. ekiUhlij applied. aSbnb rvadr indicatiooe at the natun- of the lar' 
laitft conatitumla. and it b ihcrcfiir tteoally the ptcUaunary leet The erparaikai of 
the MTeral ruoatilamu ef the ore can be cflecuA bowerer, oolp b; a cbmiat, oho 
Joint to the muet extenaire knowicdM of the hablluitea of niior^ eebetaaere. aach 
eapi^eBee. aagadty, and mceiaioa n the coodact of aaaljliral eprratloaa. I'odcr 
Um indieidool bmI^, ae alM in the artkice Outwrirt. Aaaar. MaTtuiiaoT. Mtaaa, 
and Oaaa, are pmeoled web a copioM and eorreet detail of doehnatie proceeert, aa 
will leree to nidt the lateDiaent itndcat Utrmurli tbb UbTrlath. 

bOKGUKn TRAIN OlL The oil of fheAthrae reetwla. or Boole-ooee whabL 
DtKIWOOl). Carom eoae ai ee a , a etnall aoderwood knoaa ae the aiU eorarJ. 
and at the eoinmaa' IbifaoaA tpilnlrra of thb wood aft teed bjt the vatrk* 

mafceta for deaniae oni the pirot-holee of watehea, and bp the optteiea far cleaainf 
deepit -eetued einaU leotet. Iti peealiarltp a that it a roaorkaUp ftae ftna lUea. 
Tootniiickt ate alao nunalhclmnri fimi dofwood. 

DOLLY. DOLLY TL'B. ■■•■wf bna t^pplied to a lab fltted ahb a prrfaretrd 
Imard. Ike tUfy, to ahieh a rirvalar anriaa a (Han ^ a wiarh-handle. ead that ha* 
para a timilar nutioa to the ora. See iimoa and (Haa, DaEtatan or. 

IlOLOMITE. Magntaiaa Luarttoae. Thb rack oreart la *rrp great a h e ad aa r t 
in rarioot pant of Raglaad, capedallp la Torktbire. Xettingbaattlitre, and goiaetaat. 
It b largrlp etnplared aa a boildiag atooe. 

Kariteo iaicfi, man bb muneraae analpan of dokaaile. that ia thata ahieh are 
erpilallited. the carbonate of litae b alwapa roatkiaad ia^aiaiple rquinleat prapnr» 
tion with toother earbonalc, ahieh aiap he earbooala of wannaa alaae, or tagnlirr 
aith earhoaatra of bon or aian|(an«ae. and tdawtioMa houi. ia the anerpttallned 
Tarietiea of doloatha. the diraniip ia the penpartian of lime and angaeaia n ladr* 
finite^ but aoeb maaera mutt be regarded aa aura aiixlarra uf iraa dotooiite and tmr- 
Umate of lime. Aridt do aol prndaee a prreaptiUa rfletreaeoaec aiih dokeafo. 
aacr[a abvn dignted ailh It in flat powder. Kaiataa found ibai dilott aeatie and 
extraeta tram dulomilre, at a t au ipr ^a ra below IS* Fahr, oalp earhoaatt at lane, 
while a dobanitio mate fwinatna BodiwJead. lienee he repfda them aa mitiarte of 
dtikmiiir with imaJirrad carbonate of lime. — 

Solnknlr n/tMoarM hta heea taxtiufoclarrd Atan dokanba on the large acala. 

I>r. William HeiirT, of Manclieitcr, patented a pr o f aei of the ftalbiwlag kted'. — 
Calrlnr magneaiaa nmetimie to aa to expel the rarbonb a^ t then rowraal IW 
ciuwK* Umr And liTdnrteA BMiiiltAiAg iImw whk wiirf | Anrr^Arot 

add a taOeiaM qtiaati» ef kpdit^orie, aUrk. or aeatk arid, or ehioriaa to diatulta 
Ibe lime, bot not ibe aaigliailii, whkh, alter bnag waAad. k aaarartod hrto wl^aw 
bp lalphttrk acid, or, where lha «M k objeetknabie, bp aalpkatr at iron, which ■ 
eatilp drcomiaMd hp mafnaaia. Or the mixad hpdratea of lima aM magarata are 
ui he added to bittern : Sloride of calciam k farmed in aalatkan while two poetioaa 
of magnetia (one flrom tha billara, lha other Ibom the magnaaian lima) are tell aaartrd 
on. Tlpdroehlaratr of ammonk map ba oaed Inrirad of blncra t bp tha reKtioa of 
thk on the hpdraied magneatan rune, chlortde af eakiaai and enoatir ammimla ramwe 
la aolutioe. white arngnewhi k left andktolndt lha aatounk la arperated ftwm lha 
(IccAittMl licmai’ tiv ^lAtiUilicAL 

Jh aomel^M worka on lha Tpna. the dolomiwbftwa tha^ a«^ 
are tnmiad with tnl^urk arid, and lha aolphalc of ma gnrm a {Bfmm aaftr) arpantad 
fttim lha aolpbate at lime bp crpitanbatkn. „ . , « • , , 

Thedolomlta hanalao bam emobTed bp the tela Hegh Lee retlmeon the me. 

ntifariiingof the OxnnoxtTn or kuoxaata. whkh aw , 

DUNARIl'M. Dr Bergmann recahed ihroagh Mr. Krtnla • miarral ftwm 
Drang in Norwap. whkh ia fattnd ia the aama airttm.apanile that ceart^n^l^ 
and atdiolitc, and bt dbcorerml in it ihr oxide ^ a n^ malal eemteaadwttb atfieie 
acid. Thb awtal be calb Xteawmta, after the god Donar, tad ba ataigna Io b lha 

^ aUkate of lha oxide of Doaariite. DoW.SWwgUth k palh.«kh rod. ia 
•oBiA MMliig ittto kfwiia I* <Mktn k«!a jaMow i wWa AmtrM at 

•derad. it b light orangw. la ihia filmt b ia almeai traa^mrral. the ifachar ana 

• ■ 4 


DRAGON’S BLOOD. 



tfar lUtnr Ibe •>r»d bfcoart Jellow, ud when ootd it e*4o*rta«. 

Tbr min»*»L ewnuioioi dcwahwn, it twidily dreonipiMwl by tcMt, tod yiclu whw 
tfrawd by hTilrocWoric aekl « eletr and trutpuviil pUtinoat nttur. At the wm 
Unw »«me earbmiic teid b e»td*ed. The rtdour of the lolatian it deen yellow, likt Ihil 
of ■ cooceniratcd tololioo of iron. Tb« mineral it alto aff«ct«l by diluted aeida. erro 
by tartark acM. After baring been expoted to a ttroog hral, Um ettcntial paHt of 
mineral are an biagtr acted upon aren by concentrated Bcid& 

Tbo analyiit ibiiwed tha pretence of time, water, and tha new oxMe, auo tome 
trtcet of BUigaetia, mangaaete, earbooato of toda, and iron. 

The Wtide of dnaarinm beloogi to tlie elata of earthy bodkt, and rankt next to 
tircuota and yttria. The bydrai^ which b thrown down by ammona of a betuilful 
white colour, hecomct yeUow, and at laM yellowUh red, loai^ Ut by^te *>ter m tlw 
air. ny heat the latter b completely removed, and the oxide, which it intulaMe la 

munatkaeid,caabeper«rctlyde|iriTedby thbatadofthecoouiiicdlron. Anniytia 

ihowed the conatitacota to bt t — 


17 -OSS 

;i-a47 

404-2 

onto 

0-1114 

o-.-tno 

oooo 


Bilirtc acid - - - 

Oxide of donarinra • 
t.'artemate of Hine • 

Oxide of iron 

Magnctb and oxide of manganeic 
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Bee Vtt$ Diettomy </ Ckautlry. 

IMINKEY engine, a Tcry tmall engine employed to pump wiler into hoilern. 
If the ate of the donkey engine was more ntual ibaa U b wt ihonld bear letaof Meant 
koijer explotioBB. » , 

l>OQP AR A RESIN. A redn obtained in eooMdanble gnantitiea in the Eat* Indiet 
from the Vaiirfa tudicn, which b nted at a ftragrant inecaw in tbo tcin^et. 
an rxcclirttt rarnith, and b tometitnrf called Eiul Imlum Gf>al, ce Gmm Pia/p 

l>t>RNOCK, b a ipeciet of Agnrod linen of ittinl bbtic, which derivet ita niuoe 
from a town la Scotland, where It waa first roanuihctnrtd fat tablc^Uilha, It b the 
mntt timple in ptttern of all Uu rarietiet of the diaper or lUmatk style, and ibereibre 
the goodi arc neually of ooarM gnaTity fur common boniehold wear. It receina the 
figure by rerening the (Itudiing of the warp and woof at certain mterrala, to aa to 
form M|uaKa, or oblang reetangfet npon the cloth. The matt thnple of these b a tne- 
eemioa of alternate tqnaret, fbrming an imitalkm of a checker board or motoic 
Tl), coeriett kindt ate grorrally worm ni twcelt of three Icaret, where every thread 
fioau over two, and b intertcoied by the third in tneeettiim. Some uf the Aaer-att 
twerlt of Ibnr or fire leavei, bat few of more t fi>r the tix and tevea leaf iwceb tr» 
trhhim or never nned, and the right leaf tweel b eanfinad altnott etcluiivrly ** 


daniatk. 


tMlWH. See Faxmcaa. Dovrn impmuJio 1057, 5400 tbn f 

IIRAOONTt BI.OOU (Snag draeua, Fr.| DroeKtMit, Germ.) b a rrtinont 
tahttanee, which comet to et lometimea b unall bnlb of the liic of a pigenn’* 
■omrtimci b rodt, like the finger, and tometiniet In irregular cakci. lit cobar. m 
bmp. b dark-brown red; bpo^r, bright rodt ftiahle t of a thlnbg fraefuret tpecifie 
gravity 1-10C It containt a little benaob arid, b btolaUe b water, but dbtolvwi 
readily in alcohol, ether, tod nib. It b brought from the East Indiet, Africa, Son'® 
Amenea, ai the proCieeof tcienl treei, the Jhaewan tfiron^ the rurotarfu* nnto*^ 
h'aat, Ptmcarjnu rfruco, and tha CaioHar rating. 




DRAWING CHALKii 
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Dragoo'i bIrKMl*ii naed chiefly fttr tiagrinf tiiirit aad tarpaBtin* TmlikM, <br pra* 
paring gnid tarqBrr, for tooth tmetam and pomian, fhr ttainiag laarhlt, &e. Ac- 
wiling to Ilerbrager, it coaaiatt of 91X7 parti of rrti reaia eallad ZXrtaa ia . 1 of lied 
S brnaohi acid, 1-1 of oxalate, and A'7 of phntpbata of Ktae. Aerord ag to 
Johnitoor, the nHua of lamp dragon'i blood haa the tbrmala C*11**0*, thai of reed 
dragiiti’a blood. C«H^. 

I’rrcin, eonBeiatia the fotlmriag rarirtica of ihia lul Mane* (bond ia eoanaem i — 

I, TXmjaa’f Uaoi an (Aa ntdt IhajKM’a iAnd ia •tidkt Aufaia Ihvnma la 
iacijii. * 

!>• Drmgm't Uaei M oeaf aauaMi Jhafm'i Mied il dnyai j &sapw Draroau in 
lorirfmit, 

3 . /Xropoa'a Used in p aa iifr . 

4. Dtugam'i Uiml ia the Uar/ .Siaapau Dntevmis >a pninii. 

ft. Zaa^ Draftm'e Uned ; Xbapnu Onamu im meum*. 

Bratdce tbrae. there are ZXropua’a Uoad ia aoJaa, nod FoIm Diwgm’e Wand la oral 


riKAtNING TILES. Bomt elay tilaa, gmanlljr Aapad la aartioa like a hoaae 
•boa, aboul oar fbol long and two or three inebee batiad. Tbaaa are aiach aacd ia 
agnmltatal draining. See SriMta-a’Aaa. 

DHAWINO CHALK& Chaika w cnyotw are fteqnratJy aoahlng »ofe than the 
natural produetxai redaeed to a eoarcnlanl form i tlM 7 are, hoarier, aomatuaei pre¬ 
pared aniflcialle t a fit* of thaie manufbetarra are aamad. 

The fanalheri Joel, ia Paha, empiojr m crajroe enarat the fidto^ag eoi^niuna i 

I parta of ibeilar, 4 paru of aplrit of wine, f parti of tnrpeatiar. |l pam of a 
rMloariog powder, aneh ai Pramtan-blar, mph a aat . white lead, eermilloa, *e., and 

II part* of bine elae. The elajr bring riatrntad. poaoad throogh a hair lieee, and 

dried, ia to ha well Inoorporated bjf tritaration wiih the lolatioo of the iballae la the 
■pirit of wine, the turprotioa, and the pigment; aad the dauby aiam la 
naei^ la proper ntoaldi, ao ai to aniairo the dehred ihape. Thaj are tbaa dried 
oy • itOTt Iw Ht . 

In ofitT to mftke cylindricol criyoni* a copp«T cyliiii^ b •tBpJojtd, tbocU t lOCMf 
la diameter, and U iach hmg, opea at oae end, and tlotad at the other _wth a pe^ 
fbrBtcil cootJUQiag biUci comspooding to lb* rf tbr cfmyT’t**. Th* » 
Introduead into the open end. and (breed ttowtgh the boica of the boctiw by a pthM 
aioTed by a itrong preea. The rermlealar pleera that pam throegb are rat to iM 
proprr lengtha. and dried. Aa the (jnality of the ctayim dapat^ railttly 
fliMiiMi of di« p«ftt«a meeJunwd o»eOM nnot be riMftod to »c enreuaf th« oljfrt tti 
the beat manner. The fijUowlng maeklna hai beta fimod to aaawrr the pnrpuM 

eiorediagly weU. . . r- ..it-. 

Fig. fiM ia a Trrtieal acetlon Ikreogb the eantre of the rraytrn iriU. fw. Ml |a a 
TiewoftbeminftomtboaaL a, tlw taiB lulu wbeto botlnaa a maji be ahaid latj^ 
of caat-lroni the lidcf a beJag of wood or irtm at 

bottom theta k a plrot e. acrawed mlo a aoekat eaal >»«»—• ** **^**_* *^ 

Mrmgtbeoed by two eroaa ban ». made Ibtt to ifaa n iTrf ^ 

Sal lroo. roacaTr. wboi# diameter lo , 

ai U it fttrnlihad wUhla wah a dmUar b^n of «o^ «, wbieb ra^^ tba m^ 
riaU to be gmoad. and dlnwti tbrm tot ha htdra a, wbiA lUoaj ^,5!!? 

Mwm part of the mnlkT, aad the bottom rf the tn\ to aadarfo tntnr- 

tbe efirtriftig.t motloB. the piatr ia drirrn 
orer tbe ndra of tbe mailer, and naaaa again ^ ^ 

rrpaatedly oabjerted to tha grimUag oprratioaa. T^mOla^ U ^ 

u|^ht ibaft iTwhich rareirea a nHatory moMoa ftma the brttl-worb *. dnioa by 

la which aotot binda of crayona. ^ rP«=y? hTlfr^^ 

taeiJa. are baked, la rrproaeatad la ^ Mft. lo a ^ alaatOOB I aad to.flt. M 3 . 


whicrS^cTtical arothm tbrangb the mi^Ua of the 

4 A. era tnbea .d^grraiar or Im. liar, accor^ M M 

brttrr Otoworm ctmditotor of beat. Thmw taboa. »» *^h tW " 

baking are to be pot, trarrm botiaimtally the lalf^o? ^ ^ ,.1, gf ^ 
aappnrMd by two plats r, pirrrad with •>« aipaara bids rfiham. with a 

taC. 4. *«, mo bang upoo a ‘ ^ X, 

l«L,-r, Anta the rylioJA^ part of^ fcAfiJdto^ brick- 

I mehmtyturc 

I |dsaorc.aad 

to Cbo 

inrteoy the tw* plats e, and the TV^f^^JZr^.Aetwwaairamitira 

aetkm of tig; fire ia aa atpud maaaer apoa aacb «/their iidra 


DUY GKINDIKO. 
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of tho fumacei m two chinuM-jo », (br Um pan>o«e of diffotlai mow i>qiuU]r 

OTir |U« bod; of Um erajoiu. r,>%. M 3 , u ibe door of the fire-pUcc, by which ih* 

1 




fbrl !• taundnccdt «9. the Mh-pit i «. tho 6rr-p»«M j I hohtoi^ the ((rate 

which wponie the fire-plaer from the Bu>-pit i K, brichworh cxlcnor to the fumae^ 
Uconal LoMt pmowe the fcUowla* eotnpoeitioa for wd eratoot lie uhaa iho 
ioflnl broiaiite, unatu H upon a porphyry lUbi and then carelhBy rinortetee n. He 
nahw h Into phutie peeU with gnm erabte end a little white loap, which hr foriae hy 
Bsnaid]ii(t, la ahare, throo^ a •yringe, and drying Into erayona. The projiorlioni 
of tlie Ingrtdkoli reqain to be carelhUy ttodieiL 

CaiToiti or Caauta, HAagrapkie. Variooi (hrmahe hare been gieen forth* forma- 
tloii of iheae eniyoni. One of three pmeribr* whit* waa, 4 port* j hard talioa ewft 
»h«Uae,of each 3 parui lamp black, 1 part. Another U, dried t*lkrw-*oop end whh* 
waS. caph « jiart* i lamp bla^ 1 part Thii miatore bei^ fated with a gentle hrat, 
it to be rail Into monld* for fomlng ctbtoiu of a proper «**. 8e* LiTBooaaWir. 

bHUGGKT ia a eoorae. bol rather eligbu woollen fabric, n*ed for corering carpet* 
and a* an aitiel* of clothing by Cnnalei of the poorer clmeri.— Vtt, 

The mairafhetarrofdrnggetiaf reriow* hiadehaebtrB late year* coqeiderably im- 
prored, and earpeta, many of them handtomrly figotrod, aw now fooad in common 
Qse. 

DRY GRIVDING. The practice of employing dry ctoow ha* been long edo^ 
for the porpoe* of qnickening the p r oe n n e i of tharpeidng end poUahlng (tcel 
The dry dnet from the ennd-fUme, mUed with the line particlnaf itecL, oeing inhaled 
by ibe workmen, prudncca diafaere of the pn lm o n a r y organa to tnch an eitrtit. that 
aeedle and fork gnndrta ant rvportcd rarely to lire beyond tbe agee of twenty-d** or 
thirty. * 

Mr. Abraham, of SholBrid. ftrrt farrmted magnetic gnarda, which, being placed 
ehiac ID the grindahme, attracted tbe particlee of ateel, and ihna protected the men 
foam their iadneneea Still they inllered foam the effect* of thajlnc •aod'daat, and 
the KtivOtn heedlaaaiy aboadnoed the nae of tbcni altogether. 

sir. Abraham deriaed another plan, which 1* employed, ahhongh only partlany. 
tbe Sbelileld work* The grindatane b cocleaed hi a wooden caae, which only «** 
poae* a portlo* of the adg* of tfaeatooei a boriaimtal tab* proceeda aa a tangcat fomn 
tbe anper nrfhr* of the etwle la the external atmoephetm. The enrrent of air 
ated by tbe atone In rapid remdatino. eneapiag'thrnafh the tube, earriet off w«h tt 
nearly all the dost ariaing foam the procea*. It b enrloa* to find *o ahiiple a 
trirance fr eq o ently rf^acled by tb* workman, notwiihatanding that aad eiperien** 
icachc* them, that they arw thereby expoaing tbenweleea tn the mflaaneee of an atmo* 
*phcrc which pndtice* tiowly hot aorely tlMir ^bwitntioa. 

































DYEING. 
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DRTINO Wbeaolk,eip««U>lxlin«aedn]ilDutaUi,ir«t)o!M«it]ilUluuy* 

sr oiids nf lemL ibojr kcqalK propanjr of loliilHymf or dry»y iiakkljr oa npo* 
Oiire to Ills atmnspbsra- Tb«fe an Ttr; luefbl to tbs |aiat«r, as wtUuni tbsm tbs 
pi^eoU vith wbicb ibey on tutxrd would rcnaia mA. Tbs oxids of laid ippaan 
to cuabtub a stats of inon aaijr oxidalioa bi tbs oila, lo that tbs; aMuais rradUjt tbs 
amditioma of a mio. 

DUY ROT. A psculiar dseompositloa which takes plan in wood, dspendsat upon 
a prooesa of oxyntislion. Sss Woon, 

HUCTIMTV {StrwHtiarduil, Gsnn.) is the propsttyof bsiagdtawa oot la Issftb 
wishoui breakintt, pos s css rd Ina pra-sminsntdsitrsab; ^old and sR^wr, asslsob; maa; 
other install, b)r glass in tbs li<|aid stats, ai^ b; maiij ssmitlaxl. miamas, sad 
gumni; iiilalsastis Tbs spidsr and lbs ailbworai exhibit tbs Sasst natny rxnciss 
of dortilitj opoo the pscoUar riacid sserstiona from which thay spin Ihstr ihnada. 
WIm-d a bod; can be readil; rxlsndsd in all direetioDa under tfas baxunsr, it « 
said to be and whan into fillets under tbs rolling psuaa. R Is aiid to ha 

louunsble. 


TMtrf At DwetAtf oatf UoBnUitf tjf tItlaU. 
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lUUMtato in AJpih*- 
bi«^llrikir. 

Srittir UHMk 

tm 

AiphsbKtiot Unktto 

Msulf Is m> Ortsr 
of UxAr l^’ln*4iaviM 
DuoiMf. 

Metals ta Iks UrUst 
stlksu t.ssllsslils 
Osmlay. 

Cadmium. 

Aiitinooy. 

OoU 

• Odd. 

Copper. 

Antnie. 

Klrer. 

Silrer. 

OnldT 

Risinmb. 

Platiaam. 

Copper. 

Iron. 

rcrinin f 

Iron. 

Tin. 

Iridium. 

Cbrotttiinn. 

Coppir. 

Platittam. 

Lend. 

Cobalt. 

Zioe. 

Lead. 

MAgoetiooL 

Calnmbiuail 

Tin. 

Zinc. 

Mercury. 

Iridmat. 

Laud. 

Iron. 

MteksL 

Msaganrae. 

NWkaL 

Nickel 

Omtinin. 

Midtbdcnam. 

Palladiaal 

PiUadHrair 

Pulludinm. 

OmiiBm. 

Ohifluaml 

Cniariaml 

Platinum. 

Khodlnm. 



PotxaiujB. 

TcUarium. 



SJver. 

Titanium. 



Sadinni. 

Tuagsisn. 



Tm. 

ITraulmn. 



Zine. 



- 1 


■nu-re appean to be tbersfore a ml differms* bstww datlRu; md malle aMii; i 
for the niMals wbiob draw into lbs fiosst wiis ara not those which alSitd lh.. ibtaaat 
Isatas under the haminar or in lbs roOiof psm W Iba (hat Itoa Ubtda a#^ 

nittslratioiL Among the mstalspsrtnaiisnt In lbsalr,l. ai»dactJsaad^l4«bTit^ 

lint tbs most ductile canam ha,wirc-drawn at tamimlsd to an; aon^rahls »aleul 
wUhottt bring annealed (wm time to time doling the pTogTras rt iha s^a*^ w 
nolwr ihv tl&nf of lh« p»rilcl«i of each oihrr, m m lo \amtm Uwif hMnJ 

robcskio. 

miUSE. ’nieIttnA*ioi;<ipo/is4*«. SesAuim. _ 

DUNES. Low hitli of blow* sand, which on aeca M iIm ^ 

Cirnwall, in tbU country, and also in man; placaa aUmag the ahusia rf llJlaud and 

^*UNr.lNG.incalieo-pniiting.ta the application 
llfroogb het water. Inoottno goodi ia a particular 

and curing ore eominoaly Jtmuted, and are two the moal iaifottairt atrpi In the 

pr^renn Re* Uauco Paumao. j «s «- ■ — 

’ DUTCn LEAP or FOIL, a cctnpuaitioa of copper aad lias, or of Jpouaa and 

eopprrthruf. 8ae Aixora. Baaaa. and llaoaaa rowox^ i„ _ ,w. 

DCTCU UeSQ. //yaaeic. Thk r wah ia ht ww alio as tlw 

UntcUtm The dried steam w ^ ^ 

meUL For thii purpens the; are (praeran; 

OYEi.NtI (TtA/o^'r. ; Ftritrri. Om) A M ^ if **Z* 

upim WOOL lak, cottno. Unen. hair, and ^ aay cohm, wnb sua^ sa^. ^ 
to be iraaoeH by w.tsr or the otdn^ nag* to whmh t»m fihry 
exposed when *S»d up into article, of ru^ a fiirnW WejbnBbrfremjd^ 
ibe>w™ipriiiciplao< lbcan.r»^g.6>rtb.pnnicnlardn»n»*<‘“ 
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mating Uw ttidb tu ha iyai.to tha different tinctorial mbmnceelti^firBliduibvtlcal 
ofd^« 

Dwing, nlthoagh eltogrthfr a citemical ptoeen. nml miniring for it> cnmet rj^ 
ploontiao no nojanintance with the propertie* of the Hctncnurjr bud'm. »nd the laei 
which rrgulete their oombinatlnn, bu been piwctiKJ fivm the meet nndenl Unn, 
long before uij jnet riewt were entertained m the netitre of the obangn ibel lonb 
place. And It it etiU pract^Md bp manp who know very little of chemical acience, 
and. nice many of the other cbemkal arti, iu praetiee if often in ailrance of the 
ericnoe bj which ill principle* are cxplainatite. The art no doubt originated ia that 
love of dittioetion inhenmt in the hanian rniwl, inducing man. few ita gmlifical^ 
to atain hU dreaa or hia akin with the gandp eoloara of tbr Tcgctablc kingdom. The 
oarlieet bietorical record apeak* of calonird garment* being worn a* roarka of dia- 
tiaccioo for oOce* both poUtieal and religitnia, and alao aa mark* of laTiHir. Jacob 
CBTe hi* fiiTonrit* aon Joeepb a coat of manr eoloora, and Moww ^Maka of a raiment 
dyed bloc, and purple, and icarlet. and of abeepakina dyed red, cireumrtancee which 
indicate no amall dpgrw! of tkctorial ahlD. Ho enjoina porpic atnffa for tba work* 
of lb* tabomacle and the *ammenta of the high prictia. 

In tba artici* Cauco PiuiamG, it baa bora ibown fbom Pliny that the ancient 
Egrpiiana cnlliraUnl the art of dye^Mt whb tom* degree of acieotifle precUbio, aioc* 
ibey knew the nae of mordantt, or tboae nhatanoca which, ibongh they impart no 
rolonr tbanuelTea, yet eoaVIe whita robea (caadida nfe) to abaorb oolonriiig drug* 
(ndiraai aorica/ihu awi&wia<B<M). 

Tyre, bnwrrrr, wm* the natiao of antiquity which made dyrlog one nf n* cMef 
oecnpatiatia and a ataple nf H* oomtuerce, and it ia aaaerted by all wniriw upon tba 
aubjret. that tba inrantion of the celebrat^ purple dyr, known a* the Tyrian purple, 
waa mode io that city, and the king of Pbornicii^ bemg ao captivated with the eolcMir, 
H it ataud <l»»» he it one of bi* principal ama^Mtoll^ and it became afterward*, 
and cootinned In b* lor many oenturi**, a bndn of royally. 

The diacoTery of the purple dye ia aaid to have been made IMM) yenn beiorv the 
Ckriatian era. It mum hare met with a eery early and general appreciation, and 
rapid commercial pngrraa. Aa we find that, nine yean after tlw above dale, tba 
chWrvn of larael. an enataved pcoplr, on their leaving Egypt, had in their poaanaion 
large qnantitiec of tlua dye. and it waa rxtenaivnly uaod by them, a abort time after, fiw 
the famitnr* of the Ubemacle and the vraUnenU of ib* priesU) and in afer year* 
Ibia dye waa alwaya named amonget the Talnable apoilt of wan that it waa tba 
dreaa of royalty at a very early period, b indicated by the mention, amungat tba 
apnila of tba Midiana oollecied by iha iameUte*. of the porpl* ganncnli worn by 
tbrir kiagt. 

The Juice rmphiTed fur eommunioating tbit dyearaa obtained friun two dilbrent 
kinda of aluU-fiab, dracribed by Pliny under tba name* of pmrpmra and iuoctnaw j and 
waa extracted from a amall fcaatb or aoc, in thair throat*, to the ainoant of only 
one Urop from each animiil. A darker and Inferior colour wa* al*o procoml by 
cnubing the whole *alutanee of the boeeinam. A eeriain quantity of ibe juioe cul- 
kwled from a raat number of abcUi being treated with on-aal^ waa ailowcd to 
ripem for tbiee dayii after which it wa* dituled with five lime* if* bulk of water, 
kapt at a moderale kamt Ibr aix dayi mure, ocraaiooaily akinuned to arparal* the 
animal membraaea, and when that clarifled wa* applM directly ae a dye to whH* 
wool, previoualy prepare d for tbii perpua* by the aetioB of lime.water, or of a aperim 
of liebeti called ftico*. Two oprntmw* weiv rrquliite le eommunicalr the fineat 
Tyrian purple i the firit conaiatiKl in plunging the wool into lb* Juke of the purpuraj 
the aeeood, into tbal of the boceinuin. Fifty dnebmi of wool required one linoitM 
of the former Uquar. and two hamlnd of ih* latter. Snowtiaac* a prrlimimiry tint 
waa givra with coecuo, the kerme* of th* prcaaot day, and the cloth received merely 
a finuh from the prechma aolnul Juiee. Tbr roio^ tbougb probably not ncariy 
»> brilliant aa tboae producible by nor cochineal, aeem la have hem very durable, for 
iqutarcfa eayt, in hi* Ltfa jlUxawia (chap. M). that the Greek* fovnd In tbe 
treatary of Urn king of Pet«la a large quantity of purple cloth, which wo* aa broulifu 
a* at firm,JJbongb it waa ISO year* olA ' e li 

The quantity of purple, aaid to b* fonnd by Alexander in ibe traanry of lae king 
of IVrmn, i* differently luted i —1*1, aa umouatiug to 5000 lalmtti Sod, a* bring 
at tbr eofoe of 5000 tolenU t Srd, a* weiaUag 5000 qalntaU Reeidr* ibeae d» 
ervpant •lalrmenu it ia not clear jrtwtbrr tbcie ralura or wci^ti refor to cloth dyrt 
or to I hr dyv drug, altboogb it would be an important Ihct to know that tbe dye conid 
be tba* pmarrad fur a length of ibne. llurace celebrate* tbr Laconian dy* to the 
IbUowing Knc*:— ^ 

Nec Lacooieaa mibi 

Trahunt boncata parporai ctienta ( 
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** Xo boQoanblo ladjr dcpesdcnu 
Spin iaeoninn pnr^ tat mj ue." 


Xn*«ittuimBilinc iti nlnoM n a l Tt m l OM in man raaient time* >i (rmlinQp 
eliniHS. » tiuu, eiioer fmn Uw diflcniljr of rotlMliof Um dj*. or th* intion com* 
plioilioa of the dying proccmi, m npmln vM it that, (hoot the coennmmnit 
of the tniriethm era, one pound of the pnipie vool of Tyra eoet, in Buoe, nbool cUrty 
poomU of our racoey. * 

WiiCvitluuuHtiiig thia eoornMMN prim, each wh the wallb mnnmbUed to that 
eapitil. that many of im kndiiig eitiiena decorated ibemtelrea in parpie attire, tilt the 
eoipenica amgatad to tbcnurlTea the nnvtlegc of nearing putplc, and pruhibilrd 
iti OK to erery other penoo. Thia pvahibitiem operated an maeh to diaronrage thia 
rartana art aa ercotnaily to oeeasiem lit extinetioa, Ural in Iba weatera and Ibea in the 
etatem empira, where, however, h exiatad in eertaia imperial amaulhctariea tili the 
rieventh centum. 

Oage, Cole, Plnmier, Ileanmiir, and Oahanrl have wvciallT mode lyaxafchea rut. 
errarag the rcdouritia Juieei of ahetldnh caught cm r ar io ua aliom of the oeeao, and 
have aucoeedad in fcrmhif ajmrpie dye, but ihep fimnd U aiaeh inferior to that 
fbmiahad ly other nunuu. The Jaira of the hucemam ia at Sivl white t it baenmea 
by expoanre to air of a yrllawiah gnea hu a d er ia g an blM| it oflerwatda rrddeot, 
and finally ehangea to a daap porpla of conaidaTabla rivaeity. Thaw* rlr eam a tant ra 
coineJda with the minate deaeripuiai of the maaner of eotchhig the pwrphMlye dieil- 
fiih which wa paaaeta in the wort of on eye-nttoam, Eadoela MacrewiboiitlaM. 
dangtam of the fcnperor ranatantiBe VHl, who Deed ia the rirrewch eeatary. 

The bcaollfal pu^ dye, which ia oovr extracted from gaano, ia prohahly eloady 
allied, both in property and appeonnee. In the Tyrian porpla. 

Dteiag eremt to have been Utile oablTBlxd ia anclenl Greece. The people of 
Athena groeraUy wore woollen drraoit of the nataial cotour, a circonmanm fonauif 

a peculixritT In that natkm, compoaed of a peoplt who wetw anch Inrereof art 

ea ' 1 _A._.A___I - - -—-*4010 mad el# elmmimaa ■■ 


Tha Komioa appear to hare he^wed aooae care apoa iha art of dyeing. U the 
gainra of the eiretta partiea were diaingakhad by coloaiu. Four o^ham m ^ 
acriloil ^ HUny, tha green, ihn orange, the grey, and the wbita. The Mtowing 
mgrcdlaou ware t»ad by their dyera; —A crude native alom taUed with copperas 
eoppetna UaelA bln* vitnoi. aihanet liehea tnrviha m archil, faroom. madder, wiad. 



wiVearl mm aa^miama m ^ 

ant-galli, the aeeda of ponwgranate, and of aa Egyptma aeaeta. 
In Earaoe the nmarem of dyaing, an of nil other afti, wan c 
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iKiBnndtiaibnjRTaudrily.Kid Ibt'biiMmlalwaMl.bycnriarrmIknt ia tWrcin 
of Elixii)M!lli. An Ml w y nwl nathorhinx (mtcImti la bora tunh it uhI lo»> 
wood in •nry «h«r* they ecwU bn toattA. Thii act rraumnii in (Wl forSf 

till Our linw of trharin IL i tlui in, for a gml pan of a eratonr. A Ibninrr mlebt 
ban upfiowd thit tbe leauUinni of EaxUnd nBiCTiaianl neb an affnction for ihnir 
wond. wilb which their naked airea aaed la dra their akina in tha old liman, 
that th^ alloa Bo ontUndiah dm* to coma La cotnpatition nuh it A moat 
^atracfira book im*bi ba vrittan dlaitnuiTc of the eriia mflictad opoo arta, aumo- 
and comiocrp*, in canteourpce at Um igoorn&M of ti9to WffidirurCa'' 

More rrcamly anothrr elaai of d}c-dru*i hate bren intmlnoed, and hate a«rrr> 
aadi-d aome ihoae of former caatnrj i ihcac arc biehrenuta of potaah, red and 
w poinali, MnginMr, muchn, sfMnie, he, 
l^olwra am n^ properly cpaakmg, malarial i they are unpraaaiuaa which we rrcfira 
Irira the mya of li*bl ndlccted, in a drcomptiacd atale. Iw the aarfoeea of bodien. It ia 
•eU lhal a w^ aaabeam eonaiaU of aa indetcTmiaale Domber of dUTermlly 

etdourrd ray a. which, beia* aenaralcd by ihe rrftactiee forte of a alaaa priam. form lh« 
a^ aiH it lma t m UBHtt oitidad hr Newton into icteo aona of raya j the rrd. oennec. 
yrilirr, gr^ Una, in£go, and tioM Bence, when aa opmina tody appeata odnorf^ 
fur cuBtp^ ltd, we aay that it reflerta the fed raya only, or in ncaical ahnadance 

mixed with more or iena of the white beaai, which hwcaeaprfdeaompantioa Accord* 

^ to thia manner of tiewin* tha eoloorin* principle, the art of djetoe contiata in 
txin* opoo Riifflk by meaaa of eorpaaenkr uiraclkm, nbcUnoca whlcb act apoo iiaht 
m a diffeiw umner from the anrfoeci of the atniia tbemacIrH. The dyer ooaln. there* 
fo^ to be toUtar with two {wi n rip i e a of optica t tha fiiat teiatiaely to Ihanuiturw of 
coioor^ and die aecond lo Uiot cimaltancotta coalraal. 

Whenever t^ ^erem euioored raya. which hare been faparaied by tbe priam. are 
‘^*5' reprm^ white light. It i. arhhmt, ikk cJStbm 

tome raya were left not, or if the coiou^ raya be not in a eertaio proporthai 

rarriidl*foJirhJ^r w dacompoaed by a priam. tha ramainragmloared 

B we aepalmt. in Uhe 

manner^ ora^ raya, the r^nu,* eolonrtd mya wUI form by theiT^hiiuttion 
1 14 ^"" “If"*'decamp^ prianuuio light the raya of grtenUb 

oolanred my. will form a violet. And U^a mrparSe Ih?^ rf 
“5* Bill fomT^^ BOMTan 

*1*^ 1'Sl't Im* inch a relation with uxither coloured liwht 

*“ «pmdnoe white U*ht| a relatioo whib 
r 7 that the Boe ■ tha oiimpiuneat of the oihar. la Ihia renie, ted 

OTpkmmtary of pm, oraop. of Umi preeniab 
vWa^and orange jalkw, of mdign, & we mia^e yellow raywHht^ rvd. we 
pm^M om oge t the Una ray with the yrllow, wa prodacc green i and the Una with 
'"<iign. according m there k more or km red rvUtirvlr 
ttvm th. orange, gnremind^JS 
. ^^cca 

_ Y Pi" •* rvnliaa the prrerding malta hy the mixtare of dree, ba will 

^ mol JeUo* bo^ make 

iM fTtniii ct pfBCUcvp uTc mmI kin to the eoarioilao <lam* tKaitm. ■»« eaLaaim a> __ 

pr»i.i,.rek«m, yel^, m«I bhrel^irSTS^t^^^r.^^^^ 

tfl"?*' “*.*•*“• ‘*f** “ “ttmo qaantiiira lo a white atat, in imitation 

I atiil fnrdi^ Anm hk parpota; and tha ctnlT wUl by iheaa dvea becoiue 

'•“‘**7 need; Ltfl a ^ 

black u nroduc^ Nrvartbclcia, Ihe pnnciple k applicable, and ia manv rsar* 
Bd r^trd la preeuca Ipr hlendiiig tha yellow, red. end Um raya in order lo pro^nca or 
impe^ u olha^ tmpartect while. When a little iSLaSiM. ^ 

|»niMiBa Cti^w Of arfigo • ftppiMil to bicsebed itooilt wttb th« vmw rrf tf. ,1^,^ 
**w i***n***M** ^ “**1^ • aertain proponiuo ba oaad, the gooda^lf^ppear 

«B«fc-o—th. violet hCfar^ wUn!! 
yeuow of Um goo^ and the UncrHrpantrly warm For the tama rraaoo a mixtare td 

*?* cirfhmr, it aard for whiirniiig of 

violet WM BHTV MUttUv 


V I •-Z# a w-^.w a^ m uc uuk 10 DO 

«t rviatMiM the coapUuMmAry eoUmn, ihiu the 
th* |«irt klae ^|pae. Th* d^«r abooM ^aow, thaT 
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Nthen he »ppliet<»ev«»l diffmol colirariin nutUen to etvfl; m y^» •*! Wro 
•tittnuely, they will »pp«»r «r»eB. not b«»u»» t3>e ooUmriag metlm |i»t« wwnhDcd, 
b4rh€cmi. U» eye cooot dUtini^ the poinU wUloh wlleet the yellow from tkwe 
Which KlUet tho Ww, end It hi thii wmit of dieiinctiOT tbw prodocm Uw comhuied 
ooloar. Wiih »iirh > dje the colour will appeu of dtffemt tint*, the Woe or ye llow 
prereilma McordiaB to the poeitioo ta wbirh It i» placed to the eye, wliethw area 
I^J^&TniuMmitted. liS hot wIh* the dye .p,a«d to «1» - <» 

nW prodociag a greem eo3t »• artcoite ot <»PP«f H" ““ "y* 

be thua disiiocmahcd. 'Hher iaatancef of miaed coloora will be men by eumiamg 
certmo erey aShauacea. each aa haiia. feaiheri. &e. with the microacope by 
it hi Mwa grey eoloor raolta from blaek pointa diaaenunatod 
alifbUy coWrad aorfree. The micniarope may be that uaefiUly ap^ied by the dyer 
to diatiiiRiiiah whether a eoloor be the reaolt of a mixed or a cooil^ dye. 

The dw abooU alao be acnualnled whh the Uw of the aimuliam^ *T* 
cokMtri. Wheo the eye »iewi two eohmrt cIoh alo^do of each ot^, 
them differiagmoat. in the height of their toor. when the two " 

fulUbodied. They appear moat diflerent. wheo the eonplenieiitw irf t^ 

U addeil to tb. cdonr of the other. Thm. I«rt a g^ 

red riJoor complementary of green being udJed to the orange. wiU make h appear 
redder. And £ lihe mnnner. the bloc comphimantaiy of orange being added to the 

■rvcfl, will make It apfie»r more lol«Mal5 Wtir. timn*uwiv 

It U MC iniBcieoC to pbor oompUiwmtwy col<mni tid# hy iid* lo produce harrMHiy 

light gnoB agree, red and dark green al«oj b« light 

^rk grew di not. thrrefrec, to obtain the mnnunani of efltel and prrf«t harm^. 
Se hlioTuig cidwa muat he pla«d aid. b, aide, tnklng into nooomtl tbed ennet 

intenatty nod tint 


rrjeulira Caleor. 

Bed . • - 

Bine 

Yellow orange • 
GrrenUh yellow 
Black 


aaoanduy Cohawa. 
Green 

Orange 
Indign • 
Violet 
While 


Light bine 

Yellaw 

Rad 

Red 

Teitow 

Hlae 

Blue , 

Red 

VeUo* 

( Red 
Bine 
Yellow 
Yellow 
BIm 
R ed 


eoloor ia pWated in the eye. and It^ to » 

black, wbid tarniahre the beauty of ^ roL Tim ««t^ enri^w^n^ 
of a reloor. may he modiHe-d miponllng to the «»>°y 

looh«i at. eiibe/ freoarehly or olberwka. An , wTm 

when lb. eye fiiat looka to a yefe* ‘ - 

W the cix«V“'« in which there hodia. are hreoght together. rMhuiiag 

or reianling their aciioa. . 

aid. The phenomeua which appear ‘ 

4lh. Propirtic. of the eolin^ d^iTS^mapar^ which 

The a™ of thee. generaUtna prepTSoTortha dye- 

aiiiffnrcriaarily ondetguea pre»iooa ^prepareuore 

dm* before briiigiag it into contact withd„in» .i*? intended 10 aeparem 
The opcnitire- to which atuB. « ^ 

"from them any ftireiga mattrra wbiel^niay haae become 
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inhivmil In tbc ttaff. The fnrairr >re toeh la hare bmi nUi^l in the ipinning, 
wcnvinp. or iKher nunipnlntHfw at dw mnnulhfiiife, and art all rcnorvd b; 
tieephig in an alkaline Ijre and waabittf. The aecood are the natanU jrettow cokwrif; 
inbatanee* wbieb coat tooie at the rarkioa dbrea, both Trgrtabic and animal i and ilu 
eblotnpbplle, or kaf-green of Tet^bka The removal of fhrae ia pnrralljr rfferted 
bjr boiling in aoap m alkalhwijrca. A ircnk bath of loda, in which tlie tioff la 
allowed to atrcp aome time, anil then walked hi water, la generally the only pns 
paration mpiirvd for wool, in order that h may take on a nniform dye. 

To mnove the gtumy or rrtinoai matter from ailk. H m^irea boiling In map hei 
bowever, iti mno^ ia not eiawttial to the atnlTcninhittitigwitb the dye, aa ailk in wen 
dyed while the gnm rvoaina in it. ia which eaie it ia only rimed in aonp lyv at a very 
moderate heal, to remove any hireign matten imbibed in the proccaa of mannlbcture. 

Vegetabla hbre. aa eottoo, hai nch nataial rcainont mattrra that retard the iw- 
erption of tha dye removed by boiliog, either with or wiihoot alkaline lyea i bet the 
natoral don eolonr of the fibre ia not removed, wbiek ftrrni the Uwa of light and 
colour already re f erred to, would interfere with the pmdnctina of bright light tiuta; 
nodcr theae eirenmataneei, the natural eoloorof the fibre baa to be pravioualj rtmoved 
by bleaching, for which ane the artiele, BLaaewna 

The neeenaary preparatkm of the dye-dniga within the prnviaee of the dyer, fat to 
ohiaio the oolonr m a ataie of anliuion, ao aa to allow tha fibre to abcorb it, and to 
produce chemiesl eambinution, or to get the dye or coloiir in lueb a mitrotc atatc of 
dtvfaiiofl aa it will penetrate or enter Imo the fim of the atnlT. Tfaeae prrparatinna 
embrace the fbnmuioii of decootinoa, e atri c ta , nod aolntiaoa, and alao in aome raaea of 
precipitation, previooa to hnmetaing the itnff into tha both, fitulft, ehemically 
conaidefcd, have bm a feeble attraction for other matten, to aa to combuie w iib them 
chrtnleallyi atill that they do poaacaa certain ittrnctiona ia eri^t from variou 
pfKDomcna oboerred in the dyeing proceaaea, and that thia attractioo ia poaacaied 
with diflereni degteea of Jntenaity ^ um different ftbrea, if alao evident from the raac 
and permanence that weoUrn atoff will take np and retain dyra compared with 
oottoa I and alao, that certain dya are maintd and fixed within or upon one hind of 
fibre and not at all in another. Thia may be determined ^ nlanging the dry otnff 
into anlutlooa of the mho, and dcterminiim the denaity of the aolauoa bofbre the 
iinmcnkm and alter wtabdrawing the itniL Wool aboiracta aiam from Hi aolution, 
hot it givea it all oM onln to boiling wnler. The nlphalca of iron, copper, and 
line. memUe alum in thia raapeet ^ ateeped for aome time in a aolotiao of 
prnmtalp^te of iron, ahtttmcu the oaidr, and geta thereby dyed, and Icwrra the 
aolatkm leiduloos. CoUoo ia nitrate of iron prodneea tha aame cficel. Wool pni la 
euotaca with erram of tartar, deeompoiea a portiim of lt| It abnorbathe arid within iti 
pona, a^ Iravte a acn^ aalt ia aaittlion in tha liquor. Cotton prodneea no inch 
effect with tartar, Bhowing by tbeea different effeeta that there are certain ottnetiona 
between Iba atnff and dyetL Thia aUnettaa. howevifr, may be more what ia termed 
a mtaiyrie iaflaenec, the fihrea of the itoff prodnenig a ebcmienl aetkm with the aalt 
or dyc.'with whieb it if in contact. Thia attractioo or ofihiity of the fibre for the 
d j i^rag. doea not prodnec a very cateunve .ffoet in the proeemca of dyeing, klure 
probably the power of imbibing and retaining ccloon pomraaail by the fibre ia more 
•dependent npim a meebanical thna a ehcmienl infineaecL 

All d^e-drngi mat in the fim teetaaec ha bemtgbt into a atate of aolution, in order 
Ibatibe dya may be imbibed by the fibre i bcu if IM fibre esrrta no attraetion for the 
celoar ao a m retain H. it ia evident tbat to tong la H fcfBAiiu cspaKltf ot diMo)viii|r 
In watrr, the ftaffi being hronghi into eantad whh wnler, wlU aoon Iom their eotoor. 
A eolonr tbu fora^ doea not conatieme n dye, howtvrr atnogiy atained the itulft 
may appear to be. ia or oot the dyeing mluiioat in order to fiinn a dye. the eolnur 
muat be fixed Ofm iw within the otaff, ia a coodltioa iiMotttbie in water. Hence 
the mere immeraieai of the atnff into a aol nii oo lif a oolour will not eooaiitntn n dye, 
except where the atuff really haa an attnetiaa for the eolonr anil retaini It. nreanaen 
a decompMitmn by which an iaaolubie eomponod ia fixed upon it. each a referred to 
V-by putti^atullb istofalntjima of boo. The a h a tr nctloo of the aoloor from a loluiion 
by the imnunion of the atuff; ia often tha rtaitU of a HMcbanicxlltttnetinii poeccaMd 
by poroC: Bolimaaeea, enabling them to nhaorb or ioddbe certain colonrid^ mattrra 
foam tnlntiona that arc bold by a weak aitnetion by their aolvenla. On tha principk. 
a ikccction of cochinenl, logwaod. bruul-wood, or a aolatioa of anlphai* of indi^ 
by diMtion with powdered bone black, tear their enlanr. in ennaequenee of the 
eulonring puticka oombiniaf Vf a kind of capillary attractioo with the poroni carboo. 
wtihoM w^rgoi^og ny c^gs. Tha oim thing hapnen when well aconred wool 
It in mtch eo^i^rfd In^iudi; and tCt eoldnir whtrli tbe votil aH^nira hr iti 

•ttnu tloa for tU vitk rcfinl to ma«t of lh« tboTe eiiUmitd Mlittfauue b«it 

AwMe %ad fuptiTCp saea tbe maj W acam abaoacted bj enpinm witb" 


\ 
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bimpU w*ur, kImw: mitpcUtp fon>« Uwntfofe o»«rcon»c* Uul rf llw Tb* ^ 

ofBhleh tcroutmare, iniUnl, » renutail* tar the iibMrKUM rf tiu eoliwr fm® ib» 
«y.l Ja the bonp-bUck, prehpblj by enUrging ih. wc of ilut poro, tod inimpuug 

tlid* ftolTeiit powrr uf tb# «ati?r. ^ «_. 

Tbou dyt*. who*! dilouring nuUtrr k of <hc oaluro o^Ur^Tw, fom B 6 i^ 
combiDBliim with unfli. Thui 0 ® yeUo*. fiiwn, Bud Ifowi. dyw. w^ cooi.in 
UBBin ond e«rBcliTO. bocom. o.,g®«tod b, contKt^ ®r. 
by which rocant they can impart a durahk dy«. Whra wool ■ 

Scoctioni of that kid. pofvf fct chwgcd by copilhmty, 
become* ojyrenaled, ilwy^auiaiB i-M wilh a cojow oow bwoni* in^obt. u> «Uf. 
Tbi^^utiim^r^oxkte and aeTcral other baac* alao depend* on Ihc “»*» *^* 
within Ih* port!* or dbre. hence al) .ail* that hare a tenancy to pM ^ *‘'5 

buie rtaie W^ulUrly adapted to art a* a mediom for fiawg dytat how.*<ir, thu 

’^loMder wlrn^'m the atuffi the pow« of Biiag the e«^ in an 

£ -r-:^- 

ss.r.w.i 

anil, tbn eokmr with th. rtnff Me. be« 

whkh n^rtTihry h*l a mn^ ^ 

Irf coIIob' itnff k put to® a d.^M 

dinit lo ihf cofajor of tbe loloootti I’O* ibU «t>lo ^ c€»loii ^ ^ a- nWe* ot 

cotton by puning it into pore watrt, the ^ watb*d from thi*. 

a portion of the iron wM haw jinderg ibiaoxidatton U tb* mult of 

fixed apon the fibre and of th* air and water in which tha 

an inflneoee of the itoff. or th* effert of the ^ 1 ^. «,.j oxide eooatitule* *a 

good. are.xpotd, it doe* nM .to,“off k^P-t l«- 

example of a wonlaol by lU eombiatng tte uj naabtiM wS the 

a dec^oo of.fof^t-tl.^* rr^eli^K^Ti^bich Idler -aJuag 



iron aulaiioD in w®*r, h W P®*^ j|^ alkali, and temoecd. Th* 

aeid holding the irmi to ^am ‘•“•‘.nboM ef ^ „„»,ity than to the 

oxid. of toon k tha. left aj« ‘ 1, rtrtSSa betwii it and the 

former caae. and a* Snoly fi*e^ * •’J’^^dthitita/heiag now pot toto the togwaod 
Bhra, hot limply being ^ to tW qi«**3y of tooB tha* fowd «pm> 

liqaor. will form a dye rf a depth iJj biwa^flxod on th# atnf >y th* 

the uhd, and cqaaUy petmanmit with that which hml l»#a ii»« 

oxidation in working. ,fc« etaff in*olobl* eoloai* from •tdobl* 

8«d. tort, am U.. dye to wdntimi wUl 

enmimoniU. aito ftom thirt* ““ ^ 

«bo b« rridMit __ v. logiroo4 

gappoM agmiv ihit the enlp^e ne u laeoleWe prrctjKUie» «f the eatt^ 

wiU be prodoced the iwne coloer or »»■« rf» dye «>H be obuieU* ■» tb# 

itnir k pot into thi*. BO colo^ wwtoy mMn*B*i«iffto themm# 

cotton wW not imbibe wiUim lU ^ ^^fcn^juTabfe hariat imbibed a gr»l 
littaid. Uierela formed a rery T^^li^lwe* hmng mach larger tbaa 

tion of the mdid ill^l^^d^wfrrtnTuL. will ant kahibe ftee^ 

thoec of cotum. Thai, with ei^ and^r *.«n tm»^ ^ applyiag the onh-Twig 

cipiiat««. the mordeot mert he Ixed wiluta^ ***** ^hk:h 

■abetxneea. inch a* the eegrti ^ *^'‘” *fi!'f^irileitt and eoloor kaol that of the t^"™* 
k the product of comhlnalton b«lween the awtd M^ Ifrtce the greet rartrtjyif ttol* 

rolonrV.be dn^f. bit the ««h»r 

rapahk eTbeiag prodneed from M dyejh^lto ^ ^ .atoarof to# hemeloxytm 
of 0 ® nmnUn” *80 to kTor^a-i-. « to. «« -J 

flxed on the .talt hat ito compoend with Iran, or 

alt of wblehgira dilfcreBt tinta. __ towlaYl* while witW* 

It k upon tok principle nf iradertog _ ^ nmaher of miaeral 

chemical mean*, that ha* bcoaglrt *° „ comhitwil. ha*, tw »ttrartloo w tuurer 

dyea which in Ihenaadiw*, **'**^*K[*!' led yrlfow pmewate of po^, 

(■wihe fibre 1 *i*«h ee eolatloat rfeiil^ ® ^ thi^^tobe^ a y*«o* 

to.ntt,ofl«itf.andbichtmBato«fpn««*-**• 

Voc IL , 
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liv the two lait uumd nltii, «M 8nt pnt Into Ibr Rolutioa of leoA uni tJira wMbod 
iiTrtioa* to brnij; put into tlw tnclmmiau •nialiaii. tbe gmUM' fartiaa of tbr l»»d 
vooU he diooolTei! fhnn the untf, ond otrery voak colour woolil ho obtoinod. If fho 
•tuff fhna the kod oolntiiM not pot dirvetijr Into tbe bicbnniiBte ooliitjaii, o rery gciA 
die woold bo the rttoll j hot the portioa of the lolntiaa renoising npon tho tortoor of 
the ttoir nin emnbiM whh tbe rbmmo and ftirni a precipitilo which tbo dbre conmw 
hnbibr, but will fbern on cjrtrrnid emrt or njptMrat upon tbo onrlhce, which btocko op 
tbe tnwro and cxbontu to oo pnrpotc tbe dye, enoointt yrrot wotUi hrnoo the etnff 
fhoB the itiliitkm of leod h pot Into wour conlnining • little oodo or lino, M>d the 
li-od U tbno reduced to on ioioilohlo oziite within the dim. The iroodi uoy d^w bo 
wtobHl (Vnm ony tonoe oxide ndberio/, ood then po o i o d thrrHijfh the Uehrouute 
mlatino. when the chronic ocid eombineo with tbe ox Me of leod, fonnmtt 0 prmaiien 
eellow dyo. Thut It will be oeen that whether tbo eonbitutiem of the colowr with 
ibe ttiitr be cbeniieol or mechanicol tbe prodoetion of the dye which it ftxed upon the 
fibre U eertxinly a cbemical qaeotioo, tod the dyer tboold be Ihm i l io r with tbo nature 
ond principtet of theoc nwetintub 

Tbore ore a few inttancet where the dye prodooed doeo not coone wii^ the xpherr 
of throe prlndple*. tbere bein|t no monlaati required, nor any conbinatioa of the 
cobrnr ftvined within the atoll, but tbo dya-drug in iu nuoral hwi ia fixed within the 
fibre. 8och coloora haeo bean Irrmcd an&jhiah're. In diatinguiah iheni from thaoa oro- 
duerd by nMon of mordantx, which are Irmuid mijtrtitf. AnwiDgN thii elnaa of dyei 
and dTO-ilmgt ttanda nre^ioent indigo blor. Indigo la ita natiiral ctale it cnlir^ 
intaln^lo in water, and ia of a deep hino eokwr. The coiapautioti of thla bine indigo 
la re pfta e u led aa — 

Carhoa • - -Hi Nitrogen - - I 

Hydrogen - - « | Oxygen - - . * 


Bat it ia (band eapaMo of portiajt with a portka of the oxynw. and by to doiag. 
kwiag entirely Ua lilae eoleor i and in th'ia diwxidioed eoudition u ia toiable ia atkailue 
tyra and liaw water i thia mloarleoa eonipaand it tanned indigngnie. The opinhm 
of Liebig open the coaaiituiinn of thia aabotance it, that indigo oontaina a axil r^u-^ 
which be Irrma .dopla. conpuoed of C'*ii‘N. Ua conaiilem ihu indigugeno or whits 
indigo ia the IpdrsW prvtoxjdo of thia mdical, and that blue indigo b the {lenixldf, 
represented Ihna — 

' c n V o vitut. 

Mt radical, aayle - - -I# #100 ^ 

lodigngene - - • -14 5111 

Bloc iMigu - - - -IfiSlSO 


Adeantoge b taken of thb prope’ i t y of indigo, of parting with ita oxygen and herom- 
hig auluble, to apple it to dyeing, and it b tflected by the Mbiwing neanii, when liir 
tbe p ur p i iae of oy^ng eegetabie itiUf, at canon • and fkom tbe etrenuMUnee of tbewi 
(^eraiiooa being done cold, the ntetbod b tenord the cold ent, whieh b nude up oa 
bilknrti—^Tbe lodigo b reduced to an nnpalpnbie pulp, by being gnmnd in water to Ibe 
conuataaer of thick cream. Tkbb pot into a auiubte learl iUtad with water, along 
whh a quantity of copperai, and newly ilakcd liinr. and tbe whole well mixed by 
atirring. After a than thne t^ indigo m dcoxidiard and irnderad aolable by a por¬ 
tion of the liBM which b added in exeaa, the icactioB bring rcprcaiaited that j— 


I, [mrigo, eom p oar d of 


It. Cuppema • 


a. time - 


f ladiengene. . . . 



Dyeing Solntion. 
Fetux^dc of Iftin. 


Solpbtte of Idme. 
Sniphale of Lime 


Tbe peroxide of iron ond wilnhate of linm ore praripitated to tbr bottom, and tbo indi- 
gngrne tadlhnc form o aalatisa ofxfirBW colour, with dark ecina ikmogb it. 

The tmerxlfan of dyeing by tbb aolnthm b aimpiy inuneraiua, technically, d^ppiop 
The aloB by iaimaraon iinbifibt the antulion, and when taken out and exposed to 
the W, the indigogene opon and within tbo ftbro rapidly tokeo uxygt n frowi the otatu- 
opbrrr. and breoai ro Mtgo bine, ibua'' Innniag a pmnaaaid dye, wltboaX any 
nceeaaary attractiaa beiwoen tbe indigo and tbe otaiL 
Tbe indigo rat for wool and oUk b made up whh iadigo pulp, potaab. madder, and 
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\raB. In tkii rab^r cxtncU of nuuUer un] bru perform Uu lUaxUitlag fuartloo* 
of the eopiMTM in U»« told rot. by aBil«r|niia« • •peeieo of firrmcnuiioo. 

^nalrl and wood, tUbcr alooc or oitb tiw addition of a IHila iadi^ ia aiao at^ for 
the dyting of wool and ailk Muir, lha dtoaidation being alTtctel bj lb* addition of 
bnui, madder and weld. In dyeing with ibtM trala, Iba l^aor la made wann,Bnd they 
rannir* rontb aUU and exprritnee to rnanan, in caiiat<|Bence of thtir toaapteuly, 
bring alwaya linbU to go oat of conditiaa. aa iba dyatng goaa on, by ibe extraction of 
the indigogtoe and the mndifleatloo of the fcrmnilable matter em^ytd to dwx^ 
the Indigo In aopply that Joan. The alltaBiia aolTcnt alao nndergtjea ebnti|i!, ao th^ 

niBtCbt i O fcc — iy indigo nnd nUulit Um pcincipnl attratmn oi the 

dyer la the maintaining Uie proper rt i ati nn nf tfaeaa matten^ aa loo much or loo Ultir 

of ehbnr ia bdnriont. ...it i _ 

^ulpbola of indigo forma an inlanae Noe anlotua. noaSeeled alas by nwrttoti. 
Vegruble MuJIa dipped in thin retain no dye, for the arnabiag olf ibe acid m «»'lrT Jo 
IHwrTr the fitoe remoeea the rolonrs but animal fibre, aneb aa woolWn and a.^ 
bteomea dyed i a portion of the blue remaina upon llie •luff aftar iff the arid, 

being retained by capilfory attraction. Thia dye U termed Saaoo blue, bat it baa ^ 
UliUTof the permanence of indigo or oal Umt, ai^gh U ■ aiao a aohauuiiTe 
Another Iruiy MtbMantire coiner ia that dyed by canbam« ^ 

fiaation of ibU dye op>» tha alnff dtffcra from any of thoae referretltm Ub* indigi^ 
it baa no afllnity to May bane oraobattoea capable of fonwag a tnordam^ it t^tor em 
U an ailtali, hot ia ibU dimoi.ed aUla it doea not form a dye^ Tha 
proeaediBgiB dyeing nkb canhamaa U Brat to extract the dye fna^ 
la^JbSrR ia Itol^byaodn or potaab, -hJch ia atomartt nentnOtaed ^ an «id 

nrerlooalDdydnc.vb^ remiera toaoloor iarndnUe, birt la aofiD^Malerfdiri^ 

{hit nTpttciS^on enn be aaon to aom* time and the onlf immer^ i n tto to***" 
Uta eoioor wuJtin itt fibre, lla ligbtneaa aaaiating thia acltni^ aa to p^pit^ *iH 
^SinTiLZ^ in nate^ to dart befine h ^ tnlnide. V^.l. fibm take, op 
Z ^.T^y - ItoU hi rhetor by Wl 
mecbuiral capillary ainnctioa of to fibre la not ao a»ly detmounei 
tiuffaaaoendad TenwJ filled with water, hanng In h loroe inaolnhW tarfbammn, 
all totS^g particle. wtU flow to and combine with to ^ 
diatance. giruig n^woof of the eaiateneo of aonae fc™ ISTmCL-, of 

«ach ton m tUe eariooa conditiooa and pttndpto Ineolved in to ptwemm of 

**n£ing fi*o^^iooa”5"d^g Ihw are eertain elremaatMcea whic h bare Il nW 

att^'w^tn^r to toiu4|. Ld .1^ 

with many of to cedoaimg anhalaneaaw beat not ^y far^ ***.** — 

to wTZ ofthedyM 

of wooda are aiwaye made by hotw atg. •,* *?2h*!a*catr»rt»d by boiiiag 

irnmiraed in to ltt,nnr while Cot m.5 a^cJ to -uft 

tannin of to dy. andetgoe. aom. wmirkable relfowat by 

Safflower dyca are kept cold, ao m tm *!J**f** \ tmrk; malead «f n 

applymg k^ W to Um a «»uto altoud k- 

htaan ^rlUnr an tmher yillov wlu * Bfr •*•*4 

or more by to temparalurt at wfo^ «,ff hatng drwd finm a aulotion 

npon to atnir by k^ »n^»» 5 to ^ by batag rtdaliliaed. and tore 

of tuia nil at a high icmpiralur* Iij» aj— tba d»a. Them remarha 

remain, npon to’fibre mt i»Md»«* » Moum, ami In 

mpacting tba methoda apply bant. Aldmugb word 

maSy et^ .1 m> to'mlk. hot W »lw.:|™ ^ 

Bccma to >i»e a muck pfreatcr •*^*‘“* vooM not ba alfreted; hot 

l-com. Mrongly d,«l St . «»“ r^ma-n- U- 

apply beta and to wool will ha deeply dyed, and tba dye morn mmw yr. 

the emtna. a be carefalh MmHid by «*»• 

Tba permanence «f colowra u —j— arcomamaeaa that 
pn.Ctie.1 dyer. n. to colour muM ^ V wnnl 

a. ^ 
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Woe M ■ permooeal eWoor W not » fiut coUmr. n iny ollmUno Vuttn will deim>, 
it. or n common Mock to pcmaocm, nllhoufth my ncid matU'ir wUI de«Toy u « 
while Torher rod to • fim eoloor nnd not olTcetcd by riihrr oci4 or ■Ifcaiinr mntir''*. 

A (V« of thr rircoButnncri affretinff coloon in ih» ptoemM* they »rr Mldcctcd •" 
be rrfrrrrd to in tbl« |4iir«. If. for iMUnee. .the air in dryipf the dyrd aiuff m a 
hot chamber b» motot. Owr* to « gnm* lendeoer to the cokmr bring onpairvd in 
tbiM eircnnwtaacei. For example, a red colour dyrd with Hfilowrr will pam i nto 
brown, a Pmaaian Woe will pam into a gmy Urender. chttmte yrllowi take an unbw 
tint. Moatly all eoloon are aOoetnl lem or more he hems auhjrctad to atrong bnU 
MOd Bwimirr f #ten wmii* of tboM> cidnon teroied AmI ont mffectrd iuuW% wch 
rinratnataneet. A dry heat haa Imie or no rffk<t npiia any colour, ai^ a few oolonn 
arc made brighter in their tint by each a beat, aa chHjmo grange, indigo Une. on 
Oottoti, An. ** i 

Some of tbear effecta of beat and moiatnre difller witir differew atalft lhaa lodign 
bine apoo ootton Ignnt an mneh BO«trd aa indigo bine npfoi lilk. while aaffiowi-r rrt 
npon emlon will bd completely deaimyed befora the aame cnionr upon ailk will he 
pcreeptihly affreted. The aame ndooring matter fixed ^ different mordanu n|mn 
the aame 0aff to abo differently affectad nnder iheae eooditions. 

Light to another agent efferting a great inHtmoe npoo the prrmanenee of mdoara, 
wbieh abooU be alao oonaiderad by the dyer. Ileda dyed by a Bnxil wood naii a 
tin maedant, expoaed to the light, beeiNttc brown | Pmaaian blue takea a purple umi 
yellow becomea hrowntoh t aalBoWki- red. yellowiah. and thaw changta are fiwiUttIrd 
by the fifetettct of mointarp ; neb M cxpoiititf them to stmag light wbiW drying fmoi 
tlM dy« hath, chbrf oot or withm dot*n. TIm? dlrrct f»y« of ib« ton destroy &U 
dyrd coltmrt i rm Torbey red ylrM« before that ageny* ... 

/liMhag wat fomirrly preicfibm in Prance at a trtt of fxA dyrt.^ It rootutcd m 
^tiag a eaaiple «f titt dy»Hi goutU m bmling water, holdmg in i^ttttoo a detrrtmiuU; 
Ijfibuiiy «*f aim. tartar, nap. and Tioegar. me, Ihxfty Imjnwed that barhamot uwC 
Hr emiikiervd that tai^yed doth cooid be rec^^gnited by rrai«th»g an vapniarff of 
twtlrv bonrt to the nuuhine of tammer. and to the midnight dewti or of •iateeii dn} I 
in winter. 

Ta trying the Hahilily nTdyet. we mar oINr the Ibnoeing mlext — 

That rerry Muff AouM be eipowd to the lifht and utr t If it be intended to be 
worn aheoed, k abonld be expoaed Wao to the wind uid min i that cwpett tnarcoeer 
aboeld tifi aalticctad to frirtiiia mad pnlling. to proee their IcnMity t and that clothe 
to be wmhrd thoold beexnoaad to the aetma of hot water and lon^ Howreen inch 
teata are not at all appticaWe to mnai of the eoloon dyad npoo entton Mofif. Not 
many of them ran .taut the action of hot water and aoap. or erca inch aeida aa tlm 
jniee ef fhiils. Indign bine, ona of the moat pinnaact.t dyea on eottua, yicidi ita 
i ntenaity tn rrrry operalioo of waahiag, eraa in pure water. 

DrlaTal'i obaereatiaoi on the nature of dyet umy be thna tnmmrd op. In traa- 
■ftotrpt colonrrd anbatanera, the cnlonring lahataoee dec am reflert any hghi t ami 
whoa, by intercepting the light which waa traaamitimL It to hindered from panting 
through aalwlancca. they do not rnry flrnm their tbrmcr colintr to any other colour, 
hot become entirely black; tad be Uiitaoera n eonaiderabl. iramher of eolooreil 
lifinon, none of them mdoed with rrfiectiTa powera, which, when leen by iranamiiud 
light, appeared arerrally in tbeir tine enlonn; hot nil of them, when Men by incident 
light, appeared Mack t which to alan the eaae nf black cberrica, hiack cnrranla, tdaek 
brrnea, Ac., tke jnicn of wbirb appeared red when apread on a white gnmnd, or 
otberwile riewed by tmnwiitlcd haalend of incident light; and he ouorludre, that 
Mrachtd Unco, Ac. ** when dyed wuh rrgrtabte eolonri, do not differ in their 
manner ef acting oo the mya of light, ftoim natural aegetable bodtoai both yielding 
Ibetr cidoan by trunamitting, tbrangh the iranapairnt colonncd matttr; the light which 
to reflected ftoin the white ground t' it being ippnmrt, from diffrrral exnenqtenu, 
"that no refiectiag power rmidra in any of ihetr compoocnti, cxerpi in ibrir while 
matter ooly,” and that “ traaaparmi cahmred •uhctauem, pfaiocd in aitaatinra by which 
tmaamiaaim of light thrtMgii them to iutcRcplad, exhihil no cohrar, hut beemuc 
eotirrliMdack.*' 

The" an of dyeing, ihciyforr (according to Mr. IWIaral), ■eotiaicta Mtaeipally in 
fo . er in g whke mbatancea. frmn which li|^bt to alraogly rcfiectad, with tnitaparanl 
euloared media, which, according to ibnr acTrnl coloaTa, tranaotii imire or lew 
coiHiiaaly the rata rrih^ml ^m the ohite," ainec “ the tranapafvnt mntia them* 
acipcf reflect do light ; ud k la aridrut that if they yicldad their ookmra by rrficel* 
ing iiMInd of tranamitting the nya, the wbilaaana or eolnor of tho groand on 
which (hey are ap];*tod woold not in any wiie alter or a&ct the eohian which tbiy 
exhibit'' 

But when any opnqoe biato to uitcr p »aM d ,>thf rrfiectioa to dirabtlcaa made by k. 


69 


\ DYKING. 

\.lher thM br iubtlMce rf the dy*a wool •Uh, kc^ wad inor« t^Ulljr wan 

torh hMU coiuott orihe »hil* »«rth of ilam, or the white oiidr of ^ 

tl^ir itroog rdJecUT. powert. fiwrtly eagmeBl '‘••t Im»w «>r 

warro.er. •«ih, opaque cohwrinif u-Ueni, paitHmMj the actoii*. i;^ 

iun» of irim, ueed to lUm linen, cotton. *.e, which mnrt ntrcwnnlj thra^eei 

iwflrel iowewl of tranwiiitiog the liflbt by whkth thelt “k* 

The eotnpooiid or mined colour* niw wieh » rwnll f^m *>'^"*"‘““**“* ' JJ 

diffcrrmly colonn-d dye rtuBi. or from dycingBuff* with on* 
nniiUirr. ' The e mpta colour* of the dyrr nr* red. > 
when, *kilfaUy Wended, bo^mn iwodiier **^I7 

fown mdonr might be whlrd to the nborr. »* it M directly obOuned from n ffn*t nuiny 

TfgntB with yellow, pndhee* nnngsi • colonr, which npwi wool I* gieen monlly 
with tb. To IhU Wmde mnv bo ryfcrnW flnm. ~t«ar. pome- 

enp^hin. (unwri. jooqail, ««w^ cham^^ 

pmllmordor*. cinitniiK.^ pOd. fco. “Xw Kn’mtktiM 

■re t^nerd by Mitatitnting wWnut pmil* or •onmeh for bnght j eUow. If ■ litw WM 
bTJi^ToS^. im -Ut 5 k ohuiia The only dir«t o«cg. d,« me wuHWto. 

■od ,nbchro«M* of lend. See Si« mid Woot. . ... . 

■nbchnnmite. which i« deep ornupn. seek nutlow. nweb* • 

8- Red with bine produce* purple, twIA hUe. pigeon • neck, mniiow, piwcn ^ 

bloHom. him Jt rw, linl-bUwwim, »iiur«mh. . . j j,, orednee nny of 

•nin. . bln. d,^ 

riicM tinu by vwying the^ptb trf to ~ » .InmlnoM or tin 

mnnijint prodaw tbr ike. Them linw »r» produced fcy 

X R«l withbUek, k"* TT li^ud^n footer h • 

mirkiu. procrtm^ To dr. n d«p to * rWi 

black by Bimncb mid niilplule of Ron, gi w.lUiw nrodnec ■ pnrtJe by 

yellow by “'J • ?lnuilwa.Z^tb. 

pmilng It lliruugh lol^^ > whtTmuw i* rwinirwd, the red » m«U 

lOfpeood more of ihe rto elcuwu liiit* are nrwloor^ Browo, 

to prcTnir*™! *0 by • prodneed dlnwl by mmmi of cirttrhm, 

mpeclally upon cotton fibr^ * . i/^Jhicb to gummy principle by brwn 

Steep the *106 in e hot *otatimi U ihrawgh a loleiion of Wbro- 

dc.to.ed by to mJdithm of ■ -R "f «Wr 1 

mate of prtaah at bnilio g henh ***' ° * of aliadn t *»>» “ »»** *bg»T 

4 Yrlln* with grtwbtorwn.orledm. green,pnnut giten, 

gmn, gram green. *1™# grem, lauro gio, 

cabbage green, apple green, dock gr^ by dyying a bine orer • yellow <w 

r.rcen u cwctitiuiy • h dyUdntfnnd then to ydhiw,^ 

»yeUo«oTrr oWur. eomty thiTarioo* tinttuf |f«<« prwlue^ 

RccordiBg to tJw drplh of j-* ma* be prod»c«i nmmltwirou^y^ 

Wrtli .tih and wool, ooe kind of ^{bi working to prerne^y 
putting Hilphale of indiga “R® nitaa un ar*enileof copper (Sebe^* 

ItopaSidiV mordnnlrd •«* 

grruo) may be produced by working _, orenTiar tint «f grre*- . 

•nda. and then mwlpbate of copper, wbm aodfcer, produce uu Indedniie 

4. Migture* of coUmru, three »od ^ grmrui^ g^ M 

direr^tr of tint*: ihn*. red. yellow, .iriw. lr*t the Indigo yul i^ouM be 

in wbirh the bine djw ought ulway* to rdhalioe nctloo of to vat. 

ioilcl by ^ther colonr*. er to to d»d-lcaf tint, m «d 

III, yello.. mm grey (wblch i. a ^^^nd grey l^rarui ruriety nf^ | 
a* dark onngg, utiull ftd'.ur. kc. Red, other eoloon too nameroua t» 

■a lra.1 grry, ahu. grey, wood-ptgeun grey, ano ^ 

■pacify. Siee Baown Utr. , eobrnr*. to iliidy to depth «f to 

Uare mmt be taken, bowerer, in g,, • .latmgrey. and to 

tint rmpurrd 1 n*. tor , litol^the (^y. we wonW pmdner. lm«^ 

Jret by dyeing n Wnc. ibea a red. i_*njrrtncBl^CrrTcd Us eppliei ealj » *• 

nfailalr guay.a purpleorpiacb. Uai 
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rlnamti of ihs coloon that enter into the comimltiaa of the nrioji tbti, wo that n 
alitia fray in a blue vith a amaU portkm of ml, and a atill amancr portioo of the Mark 
eWinrat,'lfaat pmdunsa ihe,|tray tint. Thu, dye ihc atnlT firat a iicp iky blue by t'> 
Tat. then by fwmmf throujth a aolotlna of niinach, with a (mail <|iuuiilly of lofitinod. 
Rraiil wood, eoppema, and alum, fmr will he tnnduccd. Tfae Bnuil wood girn the 
red lint. Mraaeh and eopperai the buck tint, the logwood aaiiaiing in thia. and with the 
aid of the alnm throwing in the puce or dove neck hne i and thnt by the rariaiion of 
thcae huea by auch arrangenteoU, any of the grey tint! can be produced. See Cauco 
J^aiwTinn. 

UYEK'S ALKANET. .fUnaao limriun*. See Auamr. » 

IlYF.R'S .MAItnER, Rmhia Oectunmi. See AUnnaa. 

DYER'S OAK. Qumiu iw/rrtBria. See Oaixa and Oa>. 

DYER'S ORCIIKI.r.A WEED. RmtUa Imcturim. .See Aanm., OncHaxui. 

DY'KR'S SAFFLOWER, or Uiutarl ntboa. The Carliummt Hwetarim. The 
llawen an of a deep orange cohrar. bat they are naeil for dyeing variona ahadea of 
red. The flowera of the eanluimoa are employed in S|>ajn lor colouring dlahea and 
eoafectbuury. See SarrtoarEa. 

DYER'S WOODKOOF. AwjHrwlit fiWtarto. The ronta of thia plant arc oaed in 
iniue porta of Europe, particularly Bklnutia, Inateoil of madder, for dyeing wool and 
cloth of a rvddiah eolJar \ but in bulk, the crop obtained ia inferior to that of the 
madder. — Lnetm. 


E. 


E ARTTIS. (Trrrca, Fr.t J^nhn, Orfni.) It luw been demmiitratcd that the aoh> 
ftancea called ^rtbi, and wlilcli. prior to the «lectm.che«ilctil career of Davy, were 
deemed to be elemiulary budiei, are alt compounda of certain nK-tallic baara and 
oavgen. FtTc of the eanht, wlirn parr, poaa e ta decided alkaline pmprriiea, being 
mem! or leai aoloble in water, having (at ieaat three of them) an arm alkaline taale, 
changing the purple infoalon of red cabbage to green, moat midlly aatnrating the 
aclda, and alTurdiog tberrhy nratiw-taline eryaiala) thcae are barpta, Mtnmtat, lim* 
(culrw), ^yK Ma, and lithia. Theearlhi proper are alumhui, yfariaa. pUna, zirttmia, 
and aloriaaj throe do ant ehang* the rMutirof infoakm of cahhage or tinctuni of 
htmai, do not readily nmlraliae aridity, and are ijiute tnaolablc In water. 

EARTHY EtiHALT. See Wan. A raanganeae ore, in whioh the oxide of cobalt 
aomatiaiet amoonti to thirty-three per cent. — Ihtmt. 

EARTHY MANfiANESE See Wan and Manoancta. 

EA.ST INDIA BLACK Wool). The Sit SU of the nativea of India. The Oo/- 
imia latjfijia. It » a wood of a grceniih black coloor, with light enltmrcd tcUil Ii 
UK< w a, lor poliah. and a vrrv heavy. 

EAII DE COLOGNE 8^ I’aarcwuT. 

EAU DE LUCE See PaaroMKaT. 

EBONY'. Of thia black wood three kiada on irajmrlcd:— 

The Jfaantiaa Eiawy, which ia the bUckeat and finrat grain. 

The ImJmm Eiumw, which ia not of ■> entid a eultrar. 

The A/'newa Ebmp, which ia poroaa and bad ia point of eidoar. 

The ebony of the Manrilioa ia vialded fay the Dm^prm A'Acawa. Colonel Lloyd 
aaya, thia ebony when fini cat ia benatifuUy mmukI, but that it apQta like all other 
woodi IVom negIcetM rxpoaara to the oan. The workmen wbo aac It immera* it in 
water aa aoon aa it ia frlM for from aic to eighteen aiootha i it la then taken oat, and 
the two rode are accurrd from apiitting hr iron rii« and wedgua. Cohmal Lloyd 
conviden that next to the YUaritini. the ebony of htidagaacar k the bent, and wezt 
that of IVykuL 

The Alauritina ebo^ b imported io roaod atieki like MaSiiU pnin, about fourteen 
ipchea in diainrtrr. 'Tbe Eaat IniUan variety eomea to aa in htaw aa large aa twenlT- 
rigfai iualMw diataeu-r. and alio in pUnka. ‘hie Cape of Good ilope ebony urrivet in 
England in biileia, and b called billet wood, about fiwm threw to tlx feet lou, and two 
lu four inehea thick. 

Tlie uaea of ebony are well known. 

H'Aiir K&iiitp cornea IVotn tlpt bio of Prance, and b much like box wood. Sec 
Caxsa Ebobt. 

EHULLtriON. (Eag, and Fr.t ^acAea. Germ.) Wlieatbe botloniof 

an open vami'l ewntxi^ng water b expoerd lo heat, the loweal atratum of foaid imme- 
diatrly expanda. hecoowa thuefoiw ip^iically lightee, and riaca through tbc colder, 
and heavier poniclea. The brat b io Uik way diffliacd ihraagh tlw whob luinid 
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u. not by «niip!> com»iiBi<M»ion <d that poww fam pwikW to pattkU M In tiJbU. 
tbr evmlmiMH uf c»Joiic,-bol by a muwlalion of lb# froa 

t»M- botbim to tb« top, nod the top to ih«botl<», la iv«(olar •amaiton. Tki» ■ 
miaati.-d ilw canyi^ power* of fluid*, boing coounon to biab-liiiuid mod piaat* bodiea 
Tbc»« Inlemal rooTemeirti may be nmderrd rtry con^ewoo* and m^cti^ by 
muMiliiut a ntlk powdered amber with water, eonOuned ta a taU giaa cyliod^. ttaoU- 
ia^pon a taod-haih. Thai ihi* amletwlar ttmnaUlloa « locjmiotoao la aW tJi. 

mod* ie which fluid* art healed, may be damooKratod by placing the middle of a 
prrUy long glam lobe, marly Blled with wiler, obliqnely oeer m ar,^ fli^. 1 ha 
llp^ hal'Jf the Uqoid wUl .oon boiU hot the po^ ^ the 
coX*o that a lamp of ice may mnam bt a conaidcnbl* time at tb* botlom. » hea 
the beat la rapidly applied, the liquid U thrown into amtatum. In eotuoini^ of 
elaitic eaDonr bebui taideuly gencraled at tha holtoin of the eeeKl, and being an 

Theee idlereale e*p*i»oo. and eontiactUio. of troliim* mot* man^ u ^ 

iHloid become* hotter, and coimital* -airniri.^ Ij^Sue wUh 

piwlude of cballitton. Th# whole mat* being now beat^ to •,I*** •*“ 

ir,SSi«»at ehutbity. bcm-ne. tarbjdeot -- 

ire. and emitting mo« or ^ eopl^ »olu^ of ra ^, 1 * * 1 ^ to ^ 
Tb® fonber rlffrulitto of t^ntpenturVa ^ UfloeBCc rf cmlorkp haem^ tnqiOMw 
in iK— eirctWMtaarm with atmoal all Ikpudi. becaas* ^ ‘f 

them aa mocb brat in a Utml i»ato a* they are ca|»blo of reoetrmg fw tlia 

T^^pemlur. ifdi^fed. 

bceotne* lower, the following table Ohutratea thk. 

far** hiclwiot 

laaa. m-’or* 

. m« 17-87 I**'®* 

. SI 70 l<rT 4 »w»* 

- S 4 M * 3*51 IM‘« 

- SUM »>M 

. uaa M-sa float 

- IIM t*t« floflf 

. M» *:r 3 flflflt* 

- U< flfltl fliot 

. 17 - nM fliotfl 

. 71 fltIM »lf 4 » 


Farm of AnliiaDa 
Quito 
^xieo 
SL Gotbard 
Brians - 
Munto Dore 
Madrid • 
Motcow 
Lyon* 

Pari* 


,Vidtol 


leoca. when the, •» “ ^ r-ck po- 

thm the, tbrretoi* boU •» * 'ifS * S;. tISr F^ia^pk if l.^.tor abot to 
bably owing to the greater HUh rf ^ haolable powdw be 

boU in a glaaa naura*a. Inm *>'"lkK^firr -^^ aa will lowieliiae* throw 
thrown, .ST. briH .ink^ F- 

the water out of the reaiel i the aealr. of the aM*t 

The foUnwlM table eahihil* the boding beat, by Fabrtniiml »■»». 

{mponant liqaida i — 

. , ... Graham 

F'leWf • • • • * 

Lther, epeeifle gtavU, ©•7!M5 at 4F* 

CarhuTt of (nlfiliiir - " ' 

do. ‘ ■ 


Alcoholotp. gray. Otlfl - • * 

Nitric aeii dm 1S4»- 

do. d<x I'dfl • * ” 

M'ater - - - - - * 

Sunraled »olBtian of Glanber »alt - 
do. do. Aettale of lead 

do da Sea ealt - - 

do da Mariate of ume 

da do Bo. 


Graham * 


Fre - 
Ibdtaa 
Graham - 

^iot - 
da * 
do. - 
Ufw • 
do. - * 


M* 

im 

Hit 

us 

17 »t 

flio 

fli* 

flifl 

* 13 J 

Xl}| 

*fl*i 

US 

sau 
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Saturated tolntinn of msriau of time, SS'S 4-WBlnr, 64*6 Ure 


• 

ra" 

Ammontm « 




Urahara 


- 

140 

CryataUiacd ehtoride of ulciom • 


• 

da • 



aof. 

.Satimted oolatioo of amriau of Urns, 40'S 

-t-waUTpSihS Ure 



340 

Muriatic acid, tp. grav. l-0(«4 


• 

Dalton • 



333 

da. 

do. I‘U7 • 


• 

da 



*12 

Kitric acid. 

do. 1'4*0 - 


• 

da • 



34* 

do. 

do. 1-SU 



da 



334 

ReetiBcd petrolrum .... 



L’re - 



30« 

(Id of tnrpenune .... 



da 



;ii« 

Sulphuric acid. ip. grav. l‘P4a • 


• 

Doitoo • 



coo 

dOa 

du. t'BlO • 


- 

da 



473 

da 

do, l-TltO - 



da 



435 

da 

dok WOO - 


• 

da 



374 

da 

da l-OSO . 


• 

da 



350 

da 

do. fsto . 


w 

da « 



390 

da 

da 1-4119 - 


• 

da • 



3S0 

do. 

da I -SOO . 


• 

da ♦ 



241) 

Pboaphonu 




da 



554 

Kulpbur • 




da 



570 

Uiutml oil 




da 



440 

Whole oU . 

• m w. • • 


w 

flrahara 



4.10 

ilerrury . 




Itutong 



6di 

da 

m . • • . 


• 

Crighton 



•on 

flalaratcdtolntiaoofaerUtetada,eootaiamgU percral.UrUBtha 



f54 

da 

Mitnie of aria. 

cu 


da 



Sen 

do. 

Rochelle lalt. 

M 


do. 



840 

da 

Xitre. 

74 


do. 



258 

da 

Moriate of ammonia. 

so 


da 



238 

da 

Tartrate of pntaah. 



da 



234 

da 

Murutle of auda. 

an 


do. 



234 

da 

SlUplute of BupiBilig 

57-5 


da 



322 

da 

Borax. 

S3 s 


da 



232 

da 

i'hat]Aale of anda. 

7 


da 



233 

da 

Cnrhaonle of uda. 

7 


da 



320 

da 

Alom, 

53 


da 



no 

da 

C'bbwBte of pucaab. 

40 


da 



BIB 

da 

Salpliatc of copper. 

45 


da 



SIB 


EHrLLmoN AI.COII01.METICB. That ibe hoiUo); tnapmtorr of wstrr i< 
locrraard hf huUin^ D^atn>'«Uin« aod tirfbnriwi i< in soitiikm kai bMi long 

knpwn. »n4 hni hera tiiefubje^ of monjr rKpafimniti, ttuwlr partly vritb ibe rirw of 
aartfrtninlng Drum that lempvniturv tke Mt»p4irtioti of ibp mb or Mgar. amt fanly vblt 
thr rirv of obtainina a prartlral Ib|aui Mtn. Rot it arrma to hava btvn rtarrvirtl for 
t^ Abbe UroManl-Vidal. of Tookm, to bara ditcorercd ibat lb« boiling trnip<ntar« 
of ilcoboUe Ui|uiin b, fat moM emn, jnuportiunal In the qnantltT of aleobol, inripec- 
lleely of (he qnantity of nmtro-mline or mreharior mailer dkaolTed in them. When, 
boneTer, auen a qnanti^ of drr earbonate of {lotjah. or aojtar, la added to a aplritnona 
iKjnor aa to abatract or «a in the aoUd atate a portioa of the water nraaml. then ibe 
boding tioniurraiuf e of that miature wRI ba lowered in fnvportion to the eonoentralion 
of tbe aleohoU Inalead of being raised^ aa wimld be the caaa with water ao niiaed* 
Bat, generally •peaking, h may be oaainned aa a fhrt. that the boikng point of aa 
alrohoUe liquor ia not abeted by a moderate addition of aalinr, nccbatlne, or exirac* 
tire nutter. C>o this prineipW. M. BroMard-Vidnl eaoatruclad Uw iutmment rrpia- 
leoled ia fy. »S-I. for determtning by that tempeiature tbe proportion rf nlmihol 
present. Ilia chief oi^jtet was to funbh the trrtinia b «ida of France with a oieana 
of Cftimaung direetly the proportbio of aicoboi in wines, so aa to detect the too 
cwmauio practice of inirodacing brandy into their ettiea and Inwne andcr tbe —-v of 
wioe. aa#1brT«by m a iai i tling a ftaud upon the ertrw ( as the duty on epiri^ b much 
higher than on winra. 

The above iattranmt eonanti of a fpIth-Ump, aamnoantrd by a tnuU boiler. Into 
which a Urge mlindrie giaaa halh ia plnagad, having an upright stem of aoch calibre 
that tbe quicluilvrr eoatained Wuy, by na npauKin and ascent when heated. mi«e 
before It a little glaia dost in the atem. whiah it oonneetsd bv a Ihrtad with a limilar 
f lau Wad. that hann in tbe air. The tiftead paiare nmmi a pulley, whlfh laming 
with the motion nf th7 heada caaea lha iodoa to nnre along tlw graduated eirralar 
acale. I'hc nuiaben on Ihit aula repreaeal per cenliget of ab^ntc akabal, to that’ 
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Vir nninbCT oproiHe «* which th* lad« itoiw, wHm lh> Iw^ in the rjlimlrr direr 

the hmin hoili WUt, denote* the |»T e*Dl*iir of Mcobia m it 

^llr. Urn introduced noothet for« of iniirument iff. t84V It » «lni* dMcnbed liy 
the inrentor:— 




cold ^.bSd '^"‘^"tUr'S 

urumrot U>t uienroria* ih* h«sht <rf ■ ^ ninrtied r f« 

..mmit TUr botl.« of th. ^ lTM*T»p««d* 

,.r*.f on the left dde. and IW (rf prt^ tplnO ^ 

to 17« f. Fahr. Tcry w»Hy. or the hoatnn (Kunt of alcohol of irtW |l™ ^ 

Tlic follow m* uU^ givrt Uw boilin* iKiiirt»caiTt*poad^ to Uk 

^ _I— r^kr. •fi»TW fiw»"7 


TrtD|» Falir. 
I78*« 
I7M5 

Iftl-O 
1^.14 


«|OTMe |R*lir' 

««soo P, 

0-9431 

tmxo 
trOSIf 
09MI 


10 O P. 
*0 „ 

90 „ 

4(1 


Tt*». r»lir. 
IPSd 
IM-O 
191-9 
l!)d-4 
»«3-0 


r»»a» 

OdKiCS BO V. P. 

(rtm no , 

O-tTBfi 70 . 

0 - 99 B 0 90 n 

0 993 *0 « 

The aboe* Ubit la »h« mean “jj*?* bUSbo/pSiM'^n^ 1 «i^t?wuh ct* 
•trongrr.than 0 dt, nr the exci** prn^ M^JSkiblc in practietw la Ihrt. 
prtidreuSee mcreoae of Mrengt^n ^J^JLhin* in aoan^ «» p«Xa “«>** *»■*< 
eeen for preKif ipinti. or •P'"“ **^"*I? 2 "* ,kfi, ova balk^ water, brfcca 

WA^rtsininff tlitir ■tfroRth ii>d Uirt Ivwt bt l«if eo#itiWi»«l* 

and thereby to Wad into error b in .& rml* boiler a 

be, lb a (TTcat tneatar* aitoidrd bj ,h;cii ka* the enrieam •*<* 

uaipoonfiil {ihirty-Sra ^T*") boWn* pdat .< th* tpiril. 

of armimp th. mnoory in th. ihcna.unrfer at tlw inw I- 
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wine, or beer, to caabla > correct rrmdiof to be had. The ■B*U meunre aurked ar 
bold* tha nr<|ai>il« qaaotity of aait. 

The tbernumetcr ii it fint adjislrd to an atmociiheric pmmre of tS'S loeW. 
VThm that pnnuarv b bifher or loser, both water and alcohol boil at a aataeshat 
higher or lower tnnpetmiure. In order to correct the error whiob would benoe 
ariie in the iafUeatiooa of thii tnitmnumi nnder ddforait itatM at tbe weather, 
a baromctHcal rqoailoa la attacbed. b; mcau of the tubaidiarjr aeala a. to the ther- 
nnuueter D. 

BaTing Mated the priociplga and tbe eonatruetion ci tbe eboUition of the alcohol- 
meter. I aball now dwribe the mode of ita applicati o o. e> 

Firit.—Light tbe apirit bmp A. 

8eoao<L—tTharge tbe butting rcaad a, with tbe liqnid to be teated (to within an 
laeh of tbe top), iatrodaebia at the •ante Ume a paper of the powder; tbm place the 
Tciael a (tbe diunper plate being wbbdrawn) oo to the lamp a. 

Third. — Fia tbe ibertnomHer n on lha atem attached to a, with ita bnlb inuaeraed 
in the liqnid. The pmrrm wUl then be in operation. 

The barometrical acale mdicated no tha ihrrmonutar ia oppoaita tbe mean hailing 
point of water. Prior to comnumcing opvrationa for tbe ilajr. charge .tbe bcdlrr a 
with water ooljr, and fix the inatmment aa dineted t when tbe water tmila frrvlj. the 
rorreorjr will hreome atatiooary in the item of the thcmimneter. opraite to the tme 
baraaetrical indication at tha time. Sioutd the merenry lUuid at the line 39‘5 thta 
will be the height uf the barumeter, and no correction will be reqaired t hot ohenbl 
k Bhmd St any other line, abore or below, then tbo Tarioaa boiling points will faenr 
rc fi t fcut ' c to that boiling point. 

In teaiing opiritonoa or fermented liqoorf of any hind, when the menmry begina 
to rioe mrt of tbe bnlb of the tbennomeler into tbe atem, jniah Che damper-piate half¬ 
way in ita grama to moderate tbe beat of the Same. When tbe Uqoor Imile firely 
the mercurv will become atatkmary in tbe item i ai.d oppoeite to ita iadieatiaa, op the 
kdV, tba onderpruaf pomntajpr of apirit may Ve read off at once, if tbe barameter 
ataud that day at S9’5 inebeat whils on the right band icalc. the percentage of 
pra»f apirit la ihown) beiaj^ tbe difference of the former number from 100, Tbe 
damper-plate is to be iamntialcly poabrd borne to extiagnbb tbe flame. 

The al e oholroetcr will by itaclf only indieale tbe percentin of alnobal conlaiord 
in any wine, but by tba aid of the bydrntnrter, tbe proporomsate qnaotity of loc- 
eharnm U all wines may be rmdily and eaiUy dcierminnL Tbe liydrameter will 
show tbe spocilie grarity of the n.|md upon nferenoe to table No. I. annexed. In 
mting a aam^ of wine, first take tbe ipeeiSe grarity, and aoppoae it to be 9M. 
then charge the boiler of ike alcobohniter with the wine, ta directad. and at the 
bailing point it indicates the pnaenee of alcohol at Ott-C percauL^, whooe apeeifio 
graiiiy will be found to be 979 i deduct that grarity fipmn the grarity of tbe bulk, 
or 999. and 10 win remain, which 10 digreci of grarity, npon reference to tbe wine 
table, will be finind to repreacnl ij lha. of ascelumiie or extraetira matter in entry 
100 golooa, combined with 00^ giUoot nf proof apirit. 

Sikas’a hydraineler will only ihow the an. gr. of llqnids lighter than water (or 
otxl mr wiaea in «aeral aae, tbe ^ritiea being lighter tli«n that article, will 
■nawar srery purpoie i W tbera are winea whose graritlea are brasier than water, 
such at Bioimtain, tent, rich klalagia, larbrynua Christi, dto., to embrace wbiob 
adduional weigbu to tbe hydromeicr will be minired, m for eordialiaed apiriti. &c. 
In letting a sample of rich moantain, ha ap. gr. woa fixtiut to be 1039, or 39 degrees 
hearier than wateri that wine at the tmillng point iodumicd tba alcobol 79-9 per 
cent.rw, bat pgo sp. gr. dadneted from 1039 Icarni 89 degrees of ap, gr 4 againit 99 
of tha wine tables will be fuend l-t;-} or 147^ lha. of Mceharum or axtractive 
matter, eombiaed with 17i galloaa of proof iplril to erarr 100 gallona 

Uhoold the harnmrier fur tba day show any otbar indication abort or Salow 
the atandoni of 99-3, tbe tliermoinctrr scale wilt then only show the apparent strength, 
and nfonmea mait ba had to tbe inuU iniry Indieaior. a^ it beiog the cnonlerpart 
of tha tgmnartrical acale of the ibermoraMeri tbsa, tboald the barometer 
SO. place 90 of the iadicatur agaioit tbe boiling point iif tbe tiqakl. and oppooilc the 
line of 9:ft will ba found the croc atreogth. e 

SramfU I.—Boromater at M.—tkin'iiae the mcrcary m atop at the boiliog-pomt 
79 **-, piaaa SO of the indicator against 79 oo the thermometer, a^ tbe Uoa of 99-3 
win ent <l 9 il*r-, ibe irua strength. 

feaaudr 9.—Barometer at 9).—tSuppoat the mrreary to slop at Ibe aame poial, 
79.*w-, place 99 of the iadicaior agaiiut 79 on tbs tbermuinetar, and tba line of 99-3 
will cut 74-3-**-, the yne iirvogtk * 

FiwmaHtJliiimn .—To all brewers and dralera in fonDantod Uquon, Ibis principle, 
by ita appiieatina. wiU snppiy a great dcaUeratujji. aa it will not only ihow Ibe aleubnl * 
created in the wort by ibe illennatioa, u weU u tbe original weight of tbe wnrt priur 
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ebullition AIXIOIIOLMETER. 

No. 2. 

TABLE, •bn-infC ll»» Ita. of Supi' per Gcllon In Cotdi»li*»J Spirilt, »i4h Tit CenUgcr 
to bo **tJ**t to tbt iMlMrmtcti SUvnjftb, p«v tbo AUiubolmoter. 


OtAbIty. 

10 

15 

20 

25 

30 

35 

-tt) 

45 

50 

Diftiii'to* flif 
Oratitf. 

Uhi wrihifv 
p«t OflitMM 

4m. 
•9 16 

mm 

tm. 

”L 
m iw 

9m. 

m 

m im 

to m- 

ttm 

n 

to liO. 

II m. 

1*6 

1*6 

14 

tttgar 

pm OMm, 

^ . 

900 

hmCrnH. 

ft 

141 

9-5 

S-4 

4H 

3-0 

8-9 

71 

1*1 

SO 

^iT 

6JU 


••5 

l« 

f-5 

9-9 

4T 

3-9 

61 

6-9 

70 

60 

IhS 

923 


*• 

1-5 

94 

9T 

4*6 

5-0 

5*9 

98 

7T 

8-8 

5* 

0S6 

V39 

7-5 

1-5 

9*9 

3-9 

4-1 

4-9 

3-8 

8-9 

7-A 

8-4 

7-3 

•29 

9S9 

10- 

1-4 

9-9 

31 

40 

4*6 

5T 

6-5 

7-4 

60 

10- 

OSS 

»95, 

19-5 

t*4 

9-9 

31 

9-9 

4-7 

5-5 

8-3 

7-9 

60 

19-5 

995 

•38 

IS- 

1-4 

9-1 

SO 

9-8 

4-9 

3-4 

69 

7-0 

7*6 

13- • 

938 

»40 

I7'5 

1-9 

9 1 

9-9 

9'7 

4-3 

3-3 

60 

6*6 

7-6 

17-3 

040 

945 

tn- 

1-8 

9tl 

9-8 

a* 

4*4 

S-9 

5-9 

6*7 

7-3 

90- 

945 

945 

<9S 

1-9 

9-0 

9T 

as 

4-S 

50 

3-7 

8-5 

7-3 

99-5 

•45 

944 

95- 

1-9 

I-P 

9-d 

8-4 

4-1 

4-9 

55 

6-3 

7-0 

95- 

•48 


97-5 

1>9 

1-9 

9-5 

3 3 

4*0 

4T 

3-9 

6*1 

8-6 

97-5 

950 

•53 

90* 

l-l 

1-8 

9-4 

3-1 

9-* 

4-3 

5-1 

i-8 

8-3 

90- 

959 

0S4 

S9-9 

1*1 

IT 


S4> 

9-8 

4-3 

4-8 

5-5 

69 

89-5 

954 

PM 

ss- 

lO 

IT 

9-9 

9-9 

8-5 

4-1 

4*6 

5-9 

60 

35- 

958 

•58 

*7-3 

lO 


9-1 

9-9 

3-4 

8-« 

4-4 

S-I 

5*8 

97-5 

958 

940 

40 

•9 

1-5 

9-0 

9-7 

S-< 

9-9 

4 3 

4-9 

5-5 

40* 

960 


42'5 

•* 

1-5 

a-0 

9-6 

SI 

9-8 

4-1 

4T 

5-3 

49-5 

DoS 

9«4 

43* 

•9 

1-4 

1-9 

9-3 

80 

8-3 

40 

4-8 

5-1 

45- 

964 

«t5 

47-5 

•ff 

1*4 

1-9 

6*4 

9-9 

8-4 

99 

4*4 

1-9 

47-5 

965 

Wt 

SO- 

■8 

1-9 


9-3 

S*8 

3-9 

9-8 

40 

4’S 

50- 

967 

969 

52-5 

-7 

!*« 

IT 

8-9 

9-8 

8 1 

SO 

4*1 

4-S 

59-5 

9«9 

•70 

55- 

-7 

1-9 

!•« 

SO 

9-4 

SO 

8-4 

BO 

4-9 

55- 

970 

*79 

57-S 

•6 

l-I 

1-5 

1*9 

8-9 

9T 

3-1 

9-5 

9-9 

57-5 

972 

•73 

«>• 


lO 

1-4 

18 

91 

S*5 

9-9 

50 

3-6 

90- 

079 

PT-t 

<9-5 

•« 

1-0 

1-3 

IT 

94> 

9T 

9 7 

3-1 

3-4 

89-5 

974 

976 

&5* 

•5 

•0 

1-9 

1-3 

1-9 

9T 

9-5 

9-8 

9-1 

65- 

976 

•77 

87-5 

•5 

•• 

1-1 

1-4 

IT 

S4> 

SO 

IMS 


«TS 

977 

*79 

70- 

•4 

T 

I« 

1-3 

I-3 

1-8 

t'l 

9-4 

29 

TO- 

979 


73-5 

•4 

•7 

.9 

I-l 

l-S 

1-8 

1-9 

9-1 

9-3 

79-5 

060 


75- 

•9 

•8 

H 

1-0 

1-9 

1*4 

10 

1-8 

to 

75- 

962 

•89 

. 77-5 

•s 

•5 

T 

•9 

1-0 

i'9 

1-4 

It) 

1-8 

77-5 

981 

•M 

60 

•51 

*4 


•9 

•0 

1-0 

1-9 

IM 

1-6 

60* 

««4 

•88 

89 5 

•9 

•9 

'•5 

T 

•« 

-9 

1-0 

l-t 

1-4 

trs 

986 

*08 

ti’ 

•9 

•9 

•4 

*6 

T 

•8 

•9 

lo 

1-9 

15* 

9K4 

900 

•7-5 

•1 

•6 

•8 

•5 

■* 

•7 

*6 

•» 

I-O 

rr-5 

•00 

*99 

•0- 

•1 

•1 

•« 

•4 

•s 


-7 


•9 

90- 

992 

094 

89-5 

• • 

•1 

•9 

•9 

•4 

•9 

•6 

T 

•8 

tirs 

994 

006 

•5' 

* • 

. . 

-1 

•2 

•3 

•4 

3 

o 

T 

95- 

996 

•98 

97 5 

1 

- - 

• - 

•1 

•s 

*3 

■4 

•5 

-6 

97-3 

998 


to femraUlKM. bat H trill iodlntB tb« rilao of oiatt liqnora in rditlon to tboir rgm- 
ponrat porta. It trill Ukrtrian be a roaily oiranr of Irttinc Ibe rrlatira raloe of wona 
froo lUKar compand wiUi grata, aa well M being a guM to the cooditioo of aiock 
brert a^ aba. 

To aocmain tbe atrrnjtb of malt llipann and their rrapectire taItoM,tlM In a tnimnrt 
haa brea aapplied trlth a giaia aacebarometer, tntmg-glaia, and tUde>rale. tTmnimea 
by cliarging tbe teati«g>glaan«itb the litjuid. then inaert the aaeeharomaaer. to aaeertaln 
iu preatml grarity or detukty per barrel, and at nhaterer number itflonta, that trill 
indieala the nnmber of ponoda per barrel hrarbr than voter. 

KsimfJt I.—Snppoae tbr aa^urometer to float at the figare 8. that vonld indicate 
• Ibo. per huTrl i then rnbmll the linaid tn^the bdling teat, vhli the eah m before 
directed, and aappoer ibahtraM abov (the beiwetrieal diflbretMca being aeennnlrd (or) 
that «aoUbee<|aivalattt to tVperrtnLof proof abcisol. Rebr to the ilide rub. 
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1 plM« A on the rfida njfninU »0 on tJ* npprr Ujw of «g^ 

,„JJX will be U. .hrihowin, Uut U 
VoetitBl* Out p»mrol»i;«Aif »pinit ihen. by tb« 

prr IwmI. tb. rtMll will be M Ibt, the orirnnl weipht of ibe watt «ncT i«»>b« tno 

t—The •oKharomrter m»rk» lOlbe. per berrel. nwl M ^ 

bnnrl. nod the 31H»»- *»> ^ o|)«»iu.’»l|lk». wlU 

rbeo»«t plM* SO on the oppoeil* of tbe ruU I 

be X ebowiug t^tlocVin^ it 

townida the >i In m it e bwi of *^**^~. .. . . /inmititT of emrit per eml crated 

Thii iimnunenl wUl liketw twly ^ eiiU t lbs mly 

fa. diKllUm* wort^ whether fa. proco- “for r«oy lor «. 
d.ffereoe. wUl be .» thi lUowinca rule* fer b«r. iJa. fke, 

N.a-Tbi iicehiroioeter. ippllcmbte to ^tnf^ ^ 

hire been i^jatcd it the the ariiikm of imnpe- 

g,o«r»t purpewe*! bit wbe ro a,, .tcitkIo degree* of temperatoreibore 

returc mat be token m«o2bI founf br the dkdorali. oa tbe 

i^lbe of o pound m»t bo idJid W ^ ^ 

nlcobol ta the originil. and d,. occltorfaK -»ttor. m 

■njne. » *n wldwdniB. ._ -irtm itrrnctb. laf M per cent endcr prtjof. 

If lOO gnUoni of rpirll* ere **** «»_ —of water, would cflVot ikat 

84. «^Kfproor.p.ril. wiU. tbe «rre*i« by U«- 

Kind 

hydrometer. But in rordtoltaing rerricrimt ib* kydron-etw 

a^rii M gnll*** <><•«>.«" bolk. and according totbr qnao^ 

naelMiL except for taking the epeei S’* 7 n.M bMO doplatadt aiideai^ 


cordial In relanoo in me 
of aarchanne or rxtracllre mallet at M* »•. S Iba. of •near w P^ 

tfaiimow in making lOO gallnna of ^ ^,r. 

ga^rTsOO iha. lo'bc too thT «|« r. wrtb..m 

Mlj SIflith gn'loo* of rSrbnuf ^IW '* 

itolUmirptopcrtia^ tnahmg up the balk ef iw E 

84. per cent • w. at tbe Bill point of ebnllilkm the ale<ih|dl^^ltj 

The liilil^ rf ,nilit.t«. or 83 pmcint--. lenehig 

In relatton to ibe water in iba I P** _ 

per emu to h. to*onBl^ mat be deten»i««l '‘XCTS 

Aa the quannty of j^‘w, ^g^ted by m doing, monc^ di^tj *" "J 
cm. b. arTmd nt, . dmbte ^ db. perceOng. of ejunt to b. nc 

2 r 5 v ,“"^ TTT -it- »” >*»-- 'as 

mnoont on the be*l Unc of the ^^yVnoning tb. eye 

reproening 3 Iha “f belbumi U-S.wb-^rrP^^ 

oppoailc ihr alcoholic 'T^'X wper. aid whkh nmoont of UJk l^ » 

^ emu-, wnk allto 

cagar to the gnllo*. . , the ep. gr, enppo" ^ 

fW Oin^ ^-Fanmrk t I" ^ b, , 4 .e.. wlv» ^ gr^ST^n^ 

tobmit to tl« bodi^ point. ^ head-line uf table Na 

dedurled from tST. lm»« ^ii.« . .ad on mnnlng the eye down oj»pow» 


ffobmit to III# wHii^ — •A, «i ibe beM*»io« oi wiw* 

dedueted from MT.Wi^nMr- *®* raaolng the eye <*»»' oppont* 

bo round » oa. or | Ih of w|« “> ‘V 
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ELAINE. 


U* »•. wUI Im found S-O. which nddcd lo the U, m»k«» the loUl on the bulk IT p*» 
*««.•"*•. with SUlhe. of »*»r to the too ([>Uoa«. ^ ^ . ■ „ , . 

TiirhrnW*T fijr their tiaeiarM. Ac., thi* luetnuncnt w»a be ShumI eeeentieUy ii»«f^ . 

BMJit bt tsken tkmt tkc wereaiy at entirely is iKe bulb of tl^ ibermo- 
imter befew i» ie tned on the stem ibe opemiun, end to nU c»»et (except far wxter) 

***EDGE TOOLS » more pmperip rmUi»f halt, of whkh the eWeel 
ni the trpe. lloltxepfcl, wb«ie book oo J/eefaouM/ Ie the Iwu » be 

found li Mj hutfiume, dieWee caoiDg took into thrre groope,—neatelf pnriog toota, 
•cfstunff looli* iBd tbcsHsff tooUe me«xj ^ * g 

fu^t Pxhog or Mdittiog luoie. with thin edges, the aa^lts of w^h do sot uee^ 
»Uty degrees t one ^e of the ed^ being nesriy co<n<>de« with the ptane of the 
work prodiioed (er^lh the Ungeot is araiUr work). These tot^ remove the 
fibres printnpoUy in the dirretkw of their length, or loogtladin^y, snd they prodra 
Urge cmtfse ebijs, or AsTingi. by setiog like the oommun wedge epplied lo meehs- 

ScTsping tnoU. with thick edges, thst mnsttre from sixty to tme 
snd twenty degrees. The planes of the edges form sesriy equal styles with the 
sorface prodncfd. or else the woe slsne is sesriy or qaite perpenduiuUr to the fare 
of the work (or becomes as a rsdlaelo the circle). The se JooU remow tlw fibres 
is all directicsi# with acstly equal facUUy. and they produce floe dnrt-hke sharingi 

*'^T»irS.***SBU*liL or eeparatiBg tools, whh edges of from siity lo ninety degree 

grortsUy duplex, and then applied on oppoBle sides of the suhsttmees. One plane of 

each looil, or of the single tool, eolneident with the plaoc prodneed. , , 

Mr. James BoayUril iatnidaeed a process which profamM to pndtm cheap edge 
tools of cxoelieol qasUty. We brlievs the lesolt has not been so satisfartt^ as the 
psuntee expected, lie wehle Inm and steel together in each n maoixr that when 
ent np lo farm edge tools, the steel wiU coostitnu a thin tayer to farm the euwng 
edge He pUtc a slsb er plate of steel apoo two or mow aimUar pUtes of iron, byts 
In a farsace to a good weldiag heat, and then passes betwMO grooved or other 
aniublc rolicn. to eootert it iwo bars i the Meel being in a thin layer either ™ 
of the outer turiimet of the bar, or betweea two sorikees of in* according lo uw k ind 
of tool to be — tfamfrum. The bars thus prodsced sre est op and roanofsetnred 
into Ihe shspe of the dtsirsd arlicUs hy farging. If Ibe suiting edgw is lo cxlmid 
but n sborttou^, the steel k spplied ooly nm one edge of the pile. The cmnpoi^ 
bars which have the steel ou on.- aide are sui ta ble for ehisela ami otl»r took, which 
have a onttmg edge oa one aide, the iron bring ground away whea aiaking or sharpaa- 
ing the look Sre CimmTi Snai. ... 

EDI^LCORATE lEtMcwrtr, Er.i riasriUsm, Germ.) is a word iniradneed by 11* 
alcbnnisti lo signify the sweetening, nr rather renderiiif taaipid, of acrimonious pul- 
vemlcnt rafasUnoss, by copkws abluiioos with water. U means, in modem Unguap’. 
the washing away of all particirs solnfate hi water, by sgilation or ttriuiration with this 
flaid, ami aabaeqaenl dseantslion or flltrathra. 

£FFERVE8i:;ENCE. lEog. and Pr. i rie/Sroasra. Omt.) When gaaeoos mallrr 
b soddcnly extricated with a hlaalag saand during n cbentieri mixture, or by the 
spplieaiina of a chemical aolvcnt to a solid, lbs pbenonmion, from iu rtsembUnee lo 
that ef sim mering or hoUing waur, k called efferveaccnce. The most familiar ex¬ 
ample la sffontvd in the solutloa oraodale powderstin nbkh the carbonie ackl gas of 
bicarbanits of to^ k exiricaied by the aetioa of eitrie or tanano acid. 

EFFLORESGESCB (Eag, and Fr; Fcrwillnw, Germ.) b the spontaneous coo- 
version of a solid, osanDy rryataUiae. into a powder, in con st qaence niber of the 
abetrarlioa of the combined water by the ab. as hippens to the rryitab of anipfasie 
and carbonate of soda | or by Ihe absorption of oxygen end the farmilieo of n saline 
compound, ns in the earn af alum tehlit, and iron pyritea. Saltpetre appears a/ an 
elflortsceort* upon the groond and walb in manr al tnationa. 

EGGS. HATCHING. See IxcunsTiow, AarmctAl.. 

EtUEH-DOWN b to called btcaute h b obtained from the Aidtr-dnck. Tbese 
birds bnfli Iheb ■»««» among prtetpitont meka, and tha fismab lines themevitb fine 
featbn* plaeked from her bread, among which aha bys her five eggs- The natives 
of the dislriela frequented hy tha cider-dackt let tkcmselvee down by cords among 
the dangerous rlilE^ lo eollcet the dowa from the neats. It b used to fill eoterkis. 
pillows, eashiuos, Iu. * . . ~ r. v 

ELAINE (called also Ouamt) b theaamr given by Chevrenl to tlw thin oH. wbich 
may be exp^ed froq) Ullow and other fati, solid or fluid, by preteure ciiher in th^ 

nalttfal slate or after being mponifled, so auto hardtm the eSmnae. It omy be extracted 

abo by digesting the fkl in taven nr eight times Lu weight of boiling alcohol, spec. gear. 
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\i«i.t tolmioa. Twtoced by cripcralkm to one oigbth of itt bolk. If tW 
l«npfSape.^UJ (brpn.it if rrotoiamg 

BfS^wil oktjiawJ h by nitio»l»ir oUw ■ «««iu.b 

^ tb» conerUtloB of ibr ■urymriM or .toirior (?X Tbo .taiM »» • |(«^ 
(TiTf. it d.po.itrf . IHtb m.rg«i«s 8« Oiw ««d 
^ p;i.AsSc BAWltS. (TuMtt Kr.j fn/rriarr Jttft, (brat.) 

more uid BmAioiiw v^ju. of ocniorlM. wid wniUof 

KJ .(iTiriTY The nropertr WBldl bodi*. po««i or ocru|ijiii*. lu... 
hd, AS 111.11 1. iDepo^ Tolwao. or de<CTB»iii»l« “T"- 

to oceopy. iwrtiooo of *p«« of artemiiiiow to k„iuo««ti«oo* body, oiMiiftoti 

M girni perBurt. w>d /t’^y^The eiLilMtbii of 

iuelf cnoMJy ta .«ry W t^-orh. A fra rro-rto. 

tbi. liaportaat wiH”* *“ KiaaTic * doe, not oemiig w tnie >»». 

•nd mm* r»pbo»tJooi, only m Bee«M^. k-ii— .i tlmr .orCicr of eootiiet 

to. tod .tor^ by. ,rXZ^ .era. dW-/« ^ 

ag::^'£."rpg‘., X'w.% 

by lateTtodirr tod ((crtlieiiB. md 1 m ia Itogtb am prrporod, being 

^Rod. of a,«m to^ 10^ ^.hJ XStJ otoWna^ by 
cot in the dinwtion of the ^ locreMo In btir>b nnd ifcrie w 

the loBgiutdiBni rod. area eat in plom ptjr- 

Aeeom hr lo*iing ^ '®.**7.J^!L^SSS tod tmngnitinl to the rinli of grjraih) 

pendumlar to the flbre grwn Ctn d . -.—nwomirwl by the UteioJ Tihrotloai. 

tbrir eltoticlty and *^J^5ci,y7«« dedto-l fro® the vibrotito^ 

tbu.ngnin ctothltihed. ^ tWoo^^<rf 

oome^t higher thnn tho® drrieird f rom the clongnuo^ ----^ 

---- •> •t»-| 

ucur- 



-- the lobe of the add eoeiuiiher. 

F.LATKUIirM. A pecoTinr eitiMt (dnatneJ ^ . J*. ^ 

{iiimardfcu dattrimm), _ _ /fliAWtr, Oerm.) P»h b^ fur fl^ 

^ KI.D^ irthof the eider tre*^ dried. TheT*^“ 

.Tirol porpotoo ore mtonfnclnrrd ^ Untlh*. oeUing pln^ ^ 

r.»dr% u per-Htoly Btbd for them 

AFFlNrrV. Geran>^8<o D^oaeomto-. 

oiockt, ftnd-M » mew* of trtutaiiltw? 
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malvlf roKMcIfd wUktbr Bitem]iU(iici<T«( mPMed io an aeoaoraic foiat) to •pt)!; (1/ 
M a matWepovrr to autehinanr, and with iu appllcaiiim, ce fatljr mdiacd (acr anicta 
fUjxrrau'Tai.niaaraTy.to te)<ipapb; pnipni and it luu grown up aide by aid* wiih tlf’. 
tatter. pnd^Mrbeatiaaac'aaUraunatraailuretrdtaUUthere^earlt dayaoftelepapby. 
Witbiiol enuring upon tbe hiatorr of eteetria eloeh*. it will mflm to dcambe two 
prineipira on wbkh they bare been eanatnicted. and wUeh are beat known, — Bnin'i 
tod {ftepluRd'a In tbe liiraMr, electricity maintain* the pradniam in motion, and tbs 
penduliiin drivra tbe olock-traui; in ib* Utter, Uto motion (tf ibe pendulani U maiouinrd 
^ eleetricit), boi tbo doch-ltaia ii driTca by dtatincl ctUtenU. amt to it by meaiia of 
liendulmn cootaeta. .. 

Tba bob of Bein'* pendnium eoaaiati of a coil of wii«, wotmd no a botibin wiib a 
bidluw eentra. Tba axia of tbe bobbin U horuonuL Bar mapneU, preatnr'ng 
aimilar p<>hm, arc ftaed on caeb aid* of th* eoU, la aneb a ptwition tbat, aa lb* pendtdom 
oaaiilaiea right and Uft, tbe p<4e* on eitber ai^ may eater tbe Ootl of wire. It ia one 
of the Uwi of electric eoirrota, when circulating in a heiU, »r ipiral, or coil, or even 
in a tingle ring, that each ficw of the coil pretant* tbe ebanetera of a magneiie poie, 
«f a lootb pole if tba coireal cinuUtea m the diitectiim ia which the band* of a 
watcb move, of a north pola^ if it ciriralatea in tba rerane direelioa. Thitigt aiw to 
amtiged in Baio'a tcadnlnm that a battery carrent ia alternately eircnlatlag in and 
cut off from tbe ooiL When tbe carreol ii circulating, tbe coil hat the charactmif a 

magnet, with a north cod and a aouih end t if 
tbe permanent magnet* |irewnt north polea, tbe 
norm end of the coU bob will be repelled fnmi 
one of tbo nugneu, while iti tooth end will b* 
attracted by tbe other magn^ Tbit coiuii- 
tuli4 the tmpulin nr maiuuiiiing power in one 
diiceUuo. Now tba connactiun* art meh that, 
when tba am of v^btalkm ia compleir and tbe 
prodiUam ready for tbo return vibration, the 
poodninm rod poibn aaide a nlden tUde. by 
which tbe electric eirenit had been eompblrd, 
and th* enrrmt ia cm off i tb« pciidulnm u thiia 
abU to make iu Twtom vibnibrn by mere 
gravity. It atari* to ntwat tbe above opentinat 
by mere gravityi but. ere it coaiplrte* ibe arc, 
the rod pniba* back the alidr. and again com* 
pUbn the doetrie circail, and give* rite to a 
■ccoaul impoUe, and vo on. A amall amount of 
toagnciic nttraetbw it aufficienl to Hpply the 
nermta ry amount of maintaining power. Une 
ptir of tlBe.eflpper, buried in the moivt rartii, 
baa been flniad ample. 

In m onlinary cWk. tb« train la carried by 
a weight or by a iprittg, and tbo tim* it regii- 
Ufed by the pendulnm. la Bam't the time ia 
rrgulatol antbtbe train Uditren by the pendo- 
lum. Tbe rM hangv within a mitefa in tb* 
uiaal w*y 4 tbu eniteh carriee palleta of a par- 
ticalar kind, aetbig in'naaupe-wbnl a and frtim 
the Uttar, tbe mothwi I* imi)imitted Va train 
of the uaual ebarncter; but mueh lighter. For 
Urge elncka, Mr. lUin p ii ipaaj a mndiSration 
of tb* which ahall mtari the cunwiit at 
each oarilUtioo, ao a* to birr attraction u a 
maialalaing power in both oaeinatiocia Tbe 
general arrangement of tbe pendolnm k abown 
in CM. n la the pmdalam bob, with ita 
roil of wire, tb* enda of wbtcb paca ap on tilber 
ai^ of tb* md. n ami c are tbe bulif^y pUlea. 
with tbeir attached wiraa o and D*. Tb* arrow a 
ahow tba com** of tb* voluU enrrvni flmn tb# 
pUte e by the wm la', tbencr down tbe pendn- 
lam md by tb* right band wire, thmagb to* coil 
a. ap by the wim oa left aid* of rod, tban by 
tb* vrtre c, along tba alide at au and by the 
wim a> to tba aioc pUi* x. When tbe aCde a U in paattioo, tb* eirenit ia etmipleie. 
nod tbo bob k attracted by tbe a pole of on* the magnet*, and repcOed by tlu a 
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t heftluadinr. Whro du ilM« ii aiipboed, tb« ■nnctioo cmm, tail tbr pcsduaua 
Wl to lb* owre letioa of paritj. 

Sb^pbcfd*! electric clock kttc c ivBMRiioir fcccpcmcnt. Then u m clfcct coance 
tioa b«tvm tbo *l««tric fare* ud tbe paodalitai, or btrma ibr peadalnm ud ibo 
cloeb tnia. Tb* imacriT* powrr, drnred from tb* rtrelrie carreot is tlwply no- 
ploytd to nuM tb* uia* saslt T«igbt to tb* naw baifbt i sad tb* etodi-tnua it 
carried by tb* ittractir* Ibiwi drrired frota clrctric corrrott. wboM circaiH arc co«- 
pictrd by tb* pi^alaiB loacbUif coaaMt spriap. Tb* prndubin it Ibai prowtnl 
ftma tb* iafiiMDCoofrhang* in th* fore* of the cnrreat. or ftom Itreniar nniiUDct* 
U ttv train. Fif.6t7it a prftpocthr* rirw of tbit pcodnlinB, with batlrnet, t a, 

«sr 



ittackrd. aad tb* eloeh coanectioot all?rttari*fa 5 »• 

J«trieityb»-« lb. pmduloni btltrty > •« a. aad rctarad fa tti? »* 

Vo*. iL . ^ 





















02 ELECTRIC CLOCKS. 

Thwwuonly oMtawdt In tWi dmUl. B»»rly. «l k. wkkh i» » riei^ ipriiif 

with plntinnin, that fa in contaet with ploiiuum on Uw pradnhim M Uw eiura* «t lU 
naht nbrntino, hut at no othar tima. Tb» wim a noolMa tha prodoluin worn Uk' 
baitvrr by the eoifa ■, the pUu C, and the Oame It i the wire r gat* dir^ from the 
nmaa n to the nine a. Frnm thfa airanRaOKiit. U ba|>pnis that erery tuna the eoo- 
tact B fa ampleted. the Iron eoen, of which Iba ends H a are raihle. rmtaia^ 
within lha coUa B, bteoffiaa a naanet. and when the eontaet at ■ ia brehrn, the 
Bmanetiam eaaaaa. The pofaa B a haea, thanrfhre, a power aUamataJy to attrect and 
to nlaaae a, which la a plate or annatore of aoA iraai, noeing on an aifa. aa ahown 

in the Bgine. and to which U attached a hath, with a eoaaterpoiaat. Wehafe»id 

that the oflke here of the deetrlc Ibree, fa aoerely to raiae a weighti the fliU the 
-wvifht tbv iwmjBlfim in modoo, Whro the BmuUttf* n ■ attiwtra, ih# 

leew t fa niaedi thla refaea the wire c into a horiBonlal puaitioB, and lu other part 
d into a errtical poaitinni the Utter ia caught and retain^ bjr the laUh ordrteot et ao 
that when the magorlle attrnctioa eaaaaa, the auunterpoua t deacanda with the lever 
dl and ao the arniatare a Icbtcb the electro-tnagiirt ti a. Hat the wire d rewi^na 
vartirBl, and tta oaher part with the amall waiglit r rcniaina boaianntaL Now, when 
the pendiiliiiD makea ita left hand oaeillatioa, the point of the acrew / iia^iagca npra 
the atrm a, and carriea it a little to the left | ihia rsfaca the detent a, and libcratra the 
neeo dc, which deaeenda into ita original poaitioo by f^Hyt the email faUI c ad^ 
to ita wriehl. In deaeending. the verticBl piece c atnkea arefaiat the point of the 
acraw k. and glvea a atnall iaipniic to the pcndnloin r. The Imll e fa not Urger tkM 
a pea, and ifa fidl ia not an eighth of an inch) hot the impact fa anfflewnt to hren tte 
prniliiliiTn ia ■WJdooi bmI it i* eotuljuito bciiijf thi* hady fiklliti|$ thfongh iiw 
MM ipMt and it iadmndrot erf uar TsmtkM in the battery lat^ ti 

only coocernad la rnlafaif the baU. the are of the peiidulnm-| vihrati-B fa rvgnlated 
by idjnittnit tht mmII b^tl li> m grMter or Um dittaoce from the ccatrrw Pmvijiop li 
dm tfiide tbr the peadnlum la moiwai, oad U iti faapici m ccmi* 

ataat valae. If thla arraagrmeot fa in nmnecthgl with a etim pani m t i ag atrecwrial pen- 
dnlmn. catrrma aoearacy of tiate-haeping la attained. The neat elep fa to tranafer 
the eacooda, thna arcurfd, to a dial or dock. The anme moveinent of the keeper n 
with ita rotinierpofae ^ hiu looirtiinea hern made to impart motion to the aeconda 
wlirel of a clock traint hot more eommoaily the olock train la dfaUoet. aa ahown in the 
drawing, and fa carried by a apedat cfaetro-Brngnetic arrengemHil. in coaneetkm wHh 
aaparalr batleriei, a e. x r, the cootacta of which are, however, under the coatrai of 
the pcndnliim. Inetiiatrd apringa. k and 1^ are ftxod nrer the lop of the rod i fWim A 
a wire l«nd» tothe iHver a, of the left hand hatleryi and from / another wire Icada to 
the ainc 1 , of the right band boMety. Tba other mciafa of the rcapeftiva baturica are 
conoeeted by a wire with aa cfactro-magwct within the aioek. tha other end of the taid 
elertro.magiiet being eanaacted with lha metal bed and frame of tbr prndulom. When, 
therefore, the predalom mcillataa to the right, the ciredl fa oomple^ at A t and the 
cirreni of the left hand battery drcolataa from a throagfa lha wire A t and thenco 
through the metal fhtme and by iba wire In tha dock, and w to the aloe *. When 
the oaeiUalioa fa to the left and/fa iacontaet, the right band hattary fa in action i and 
Ike earrent cireafalea from a Ihrougb lha elorh, to the metal ftaaoe, and tbenca to / 
ami to the atac x of the hallety. fa oae earn, a voltaic enfrent enieri the dock by 
the wire ihnwn below, and Icavea it hy the enper wire | ired, in the other caar, it 
enlera by the apper sod Icavea by the lower woe. There fa a doohle aet of eWcIro- 
magneta wilbln ibe dock, thawing four poles in all; there are afao two magnetiafd 
atcel bare, raotmted lee-aiw faabion, with Ikeir poire akernale. and fhemg the tout 
electro magnetic pole*. When the earreat entcra the clock fiwm bebiw or in one 
direction, the hare oacillale tkfa wayi when it cotcra from above nr la the reverac 
dlractioa, they aacUUte that way. Tliey are both fiacd at right angles to and npmi 
lha aame axia; which axia oxrhre a poir of driving palirta, Ibal act oa a acape-wheel, 
and io the dock-train U driven. It will hr acen at a gla^, that two or more elbc^ 
may be connected in the aarae ciraaii. at readily at one i h hdag mrre^ necetrery ia 
racb caac to amdify Ibe banery power, to corrrepood with the work to hr dona. 
For inmnnee, three tnch docks have been going for tevaral yean at Tn ohridg a by 
tha lame neiidnlan t aevrnl are setimUd is like manacr at Uw Royal Cfamriatory, 
GmmwicL Nor fa li nreeaaary that the doeka ahonJd be in Ike aame room whh ibe 
iwndulmo, or ia the mnw hailding, or evan In tha tome poridk All the doe^ shove 
re ftm 'd to, are variootly diatnbuted i and one of the O h a ar ya tnr y doeka fa tix miiee 
diaunt from itt pendidiua, betog at Iht Umdon Briiiga Station of the Sonth-Eaturn 
Uallway. . , „ 

In caare where itAia not been (band coovenient to drive the elock ttmn. ecpecUliy 
In the oue of a pohllc ooe. the movemrat of which fa heavy, great advaatage has 
been derived for rrfiiUtiDg the wacilUltcmt pf tha pcndalnm of the Urge clock, by 
ntrnna of electrie ruirenta. under the rontrnl of n etandard pendnliraL Ur, Jones 
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V ha* adopted thk method, and H i* lihel; to meet vkli braar. The htmt 
^lofk. Boder thi* eminieBiaiit. ie drieea bf wagihl* la the a«asl aaf, and the time i* 
^vfttlalrd bp a peodalaok The bob of the peodaliim ii placad unite a eondltlaq 
analngoui to that of Bain’e ^Jif. &M), the penuarat angtiet, boaeete. beiag attached 
to the pendalmi. and tb* elcetro-iaafiiaa fixed Cuon^ it. If eorrenta are nodH to 
circulate ■jmehroaoiialT in iha latter. ^ meau* of a eta^ard pvndulam. the oacillatiau 
of the pe^atum of the turret-cloch, are eoDOtnUBMl to accord <rith tboee of the 
aundard. and a eerp parfcct e^xten at thne^erpiDf i* obtaiaad. Tbia la poctietd at 
Lreerpool t and ha* joat beea mtradneed at Oreeaaieh. 

l«oaer the aboe* arraagraiaiit* the eiooh ii cootroned bp the (taadard pnidDlBm 
Mciitid bp leeotid. and the taa heep time toftrther throiifhoat the dap. Then m* 
ra*e* ia abich it i* aaficient. and aho man e u o t e aia iii, to c oi Tec t a etoeh oac* a dar 
oolp Iqt meaiia of a telegraph eignal trauaaiiiiad boa a uaadard clock. Thia U 
maoag^ ia ******1 *apa. Then at a dock at the Telegraph Ufilce ia tb* fitrxad t 
a good regnlauar, adjoatrd to gaia a at rood or l«o danog the tv*aip*&Mtr houta, aad 
to Hop at I r.M. A trtegrxph eienal i* aeot bom tb* Rapal ttberrratoepr pKchclp at 
ona. that ditqi* a tiae-baU at the Iknind uikae. which, ia fUhng, atartx the elock. 
At AthCord. aee«otp-ihm mike* bom lirMawkli, there • aa electric etoek which ha* 
a KBiniag rate, and which ii ao cooHnewd that the ladterp dmiit i* opened at ona 
o'eloch bp mean* of pio* and *pru>g« uiachad to the aioecmeiil, and the ctoch there- 
fim Mop*. At I PJX. Greenwich mean time, a algnal ia aeot throogb the Athford 
dock from lb* Rapid Oharrralarp. which Hart* it at oac* at irae dm*. At the Pint 
■dfice, Lnoihnrd Htmt. there a a clock whkh. in the coon* ef the twrolp-fcor himra, 
raiaaa a weight. At noon a telegraph tignal it tent firnm Oreawich. wbicb pmwa 
ihraagh ao etectrw-iaaiciMi s tb* latter altracu aa armataw of eoft iron aad iiWraie* 
Iha tiall, which fidta. and ia (klHag it cocoanletu a erulch, or keof. attached M iho 
(ocood't hand, and thrwHi It thi* wap or that, a* the cam map bet bat aa aa to farisg 
it to aixiT Mrond* oa the dud, and tbaa to aM the cloth right 

Inleri^iate between the one meAnl of trading a eigw eterp lecand to rtgnUM 
a etoek. end the other BKtbod of tetaung h ooor a dap, we hare the ftoihmiag arraag^ 
ment of Baio'a ftir mnd'mg it oaon ao hoar. F>^ ••• ebowa iha arraaiemeBl. with 

C ri of tha dial rcaweod. to ahov the poettina of the aleetro-maguA The armatan 
below I It carriea a vertical Ham, tmniiuttiag ^ 

abneo iaafbrfc. Ita ordioarp poakioo la ahoww 
bp Iha dottad limn. The mineta hand (partle 
rcmoTcd boro the cat) carriaa a pia oo aa hark 
aarihee. Vk hen the hand ia war to aiatp mi. 
natat, and an elfctrie eorreot ia aent through 
the uiaguet the armalui* i* attrartud apwuw 
and the Hark take* tha pneithm ihowu by iba 
lUl Unta at tbt lop of the dial, aad. ia doiag 
* 0 , it enooualor* the pin and bwm* the band 
into the eertical pomtioo, and teta ibe ejoefc 
to true lima, pnreidiag the •ignal eomea bom 
a usodard clock, or £ aent bp haad at ora* 
tiam. A dial of nwdoraie eharacler beef* to 
near ta lima, that once or twioo a dap would 
be, ibr all commoa parptnet, oftra tnuagh to 
correet h. 

/W. tsa ia aa tmagnaent of Bam*i. bp 
wbicb a prineipal clock, ahowing iceaada, ^ 

teodi cleetA eurreW. atmioole raltrrJa to other eiockt^arf tta Im^to 

moee mlaalo bp miimia. * » • hottorjr, a n the prmdp^^k. 

bo aa eiecmeXck or am at pUaiwet o aad n are 

cloe'aa. The acceoda hand of the priac ipri ^ 

(tbr Ibe cane of two docks) daring the aramei at the *• 1 

irthTS ZJmi, #.r thi Sm Tha w^T'SaSmn^ 

mbutatolhanexti aad the cioA o bom ^ tn ra r-*- hnJdrf the 

A» muT ^fto f cMiACti p»r m tmnm ^7^ pioTyfo » 

prime ebek ao there ore twbofthaato mrtmaalimDy apoa 

Kext akia to Che lime ligaab aboee deta ribed. ^ wbirt tanaomau^ ^ 

clock., either todrie, the dorh^ w 5* J^ThTiel^d^ ^ 

■Igaala. which «wrxte.«*dy*iaiHlmt-llhrr«ig»«>-»kf»~2lY.t!jS^^^^ 
irS^wine. md an looked d 

the oOee dlali with Omowich meeo fimr. cod to toake the wree^Joma^ 
they an dto iwdielribuled bv Imnd the wmmr* ^ 

br.kehh>gb<mi].notiuattoti;>m Utjt. blaek bdU. hmatad ia 111 idramn HWtow. 
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m>« iljo aroppod d»0y Inr rirnric currrot* in TmrioBi plwn. fcr th* gratral iiiiar* 
■wtiDBoftlK paWc,orafUiecapi>in«of Aipn.—C V. W, 



IXECTRICITT fcr Blotting «■ Mintt mJ Qmrrim. Prof««or Hare w*f tlw fln» 
vho romtaincd tlii* id—, hat Mr. Mnftio Robtfti devised lbs foUinrisif pfoesss. In 
ordiir not to be callsd span lo midie aftwsb • mrr nppnntos fur eneb riplosion. Mr. 
Roberts imrated emrtmites, «Ucb may be eonelrnrted belbreband. WHb Ibis view, 
two copper oim art pracnrtd. abont a tenth of an inch in diamatrr. and three yards 
in wall coTcred with silk or cotton tarred, sn that ibeir insulation may be 

trfy food. They art twisted togrtbrr (ff. BBO) for a IrDipb of 
tia inch—, ears bcin|| taken to Inrt their lower extremltia ft—, 
for a Unfth of about half an inch (srparatiag thtm about half an 
io^liftnai which the imulatiii|t catrlnpe is maarred. in order to stretch 
between than a fine im witr, after hariopt taken the prtcantinn 
of cleaniait them wcH. The upper eatreoutics of ^ t— copper 
wires are likewise separated, ia order to allow of their btiaft placed 
rttpcetlvaly in c o t amun i en tioa with tbs eoodaetors, thst atat npoo 
tbs poles of a pile. The body of the eartridftea it a tin tnhe, thret 
iaebit lonit, and three qnarten of an inch in dnunctrr, the nideringt 
</ which are eery well nutde, in order that it any he perftetly imper* 
meaMe lo water. A glatt lobe might eq—lly well be employed, 
were it not far ha ftm^hy, whieh has eaostd a tie lube to be prt- 
ftritd. Tbs system of copper wires is Inirodoccd into the tabs, 
flaing them by meant of a stem that trateraes h at sach n bsigbt 
that ibe doe iron wire in titnated ia tbs middle of the tin tube, 
to arranged that the ends of the oopprr wire do nut anywhere 
toneb iba lidtt of the tabs (Jig. 691). The cork it firmly fiacd a< 
the npper extremity of the tana with a good ceroeet. Mr. Roberts 
Itco m mrndt far this oacTatinn, aemneth oompoasri of one part of boet- 
wax and two parti of nalo t tbs tabs it then filled whb powder by 
its other catremity, which it likrwiaa stopped with a cork, which is 
ermmted in the tame maanrr. Figart BBS ladiratet the manner 
in which the taitridge is plaetd la the bole, after hating care- 
ftdly eapcUed all dnst and moistnrt i oan mast ha taken thaf the 
cartridge it titnated ia the middle of the charge of powder Ibsl is 
iotTodneed into the hols. Above the powder is placed a plug of 
straw or tow, to at to allow between h and tbs powder a small spsKc 
filled with air i and ahorc the ping it ponrrd dry snad. unnl ihs bole 
is filled with h. The two rods of the copper wires that come not of 
the autridge art maiie to com muni ca t e wHh the poles of lbs pUs, 
^ aaaus of eandneton of siifthisiit length, that oac may bs pro¬ 
tected ftnm if. dangers ansmg frnm the cxplosioa of the mias. 

M, RahmkorC and after him. 3 l Vcnla. have snccestfWljr tried to tuhttititte lbs 
Indoctioa sporh far the iaeoadeteenes of a wire, la order tobnog abont the Ignitiiw of 
Ibe powder. This pmecia, bcaidti tbs soosidcrable economy that it presents—siace 
inst—d of ftnm fifteen lo iwentr Baosen't fo^ neeetnsry far eanahig the igaitioa 
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ooatriTt • tIu to tirinf ifcool lh« ignition of the powiort In ftet, it hipp*» tl^ 
wh<rn br tCteffett of ih* length of the eonanetoTi th«t nhnt n|>«» the nti^. Uw 
eircnil wnwnli too gnai ■ retitfaiu*. the imluiXion ipuk ii to pM» 

^ pundcT^hottt i^nuig lu IL Ruhmkorir lui» eoncrirwl the b*m "f 
■eakiu tbe n rnodimn. which, mo« eicUy Inflnmimhle 1^ the »ps^ bring nhort 

^Imlion of the powder in nil pouiWe oondltionn. He fonnd it ^ 
whiXniw prepniwd by taking two endi of copper wtiw eoTerrd wUh wtH^ 

•wn'be I thcT m twbted f/fellM). end the rode are bent co a< to make them enltr 

drawn off from a copper wire that had lieen for a long tune «r«red 

Su ™”elop. a riopiSr«»« 4. 

tremiliea oT*e copper wiiee at about the eighth rf an a,, 

^ta are eoeered w^ fuhninata of meroary, u orte to rrnder >h* n"<°« 

The col la filled with powder, and the whole at wrapped ronndw« 

rs^rf^cUlTnCciv or clae it^ta pi.^ “r^ijTaSir.ta srx 

‘irs.e Htatima. fmeea, u 1. 

pmdnrrd by the acooo ‘‘^J^^^j^^SSJEuader the action of the ladnetioo 
copper wire thi^t ™^*Stak7ear. -ben the fnww ba. 

apark bnnga about “ ^ to rrcalate the «ata« of the 

been prepared, M we bate ®?V* MtUUIoogiag W the aanw 

waatloii of continuity. It might, in<yt.bappm _^ nereha wiu wkieh the 

eneelop. of a c^per t. iSSeS^tlT^^id. of copper, 

faaeo le fnmiahed, mny be —^iTViIa^T it b ec on aei too good a 

now. If the anlphide of copper ^ jr on’ihe contrary, it la not la a 

coaductor, and prareota the ^ facihtate lb* diacharge- 

anOkienUy large quanliiy. b Uie pttmrJi that we jam 

The 6rm trUh on a Urge ecnW tfe ^au«^ w 

daftribrd, were nude *^4^a nUocUonWP^ 

Vetdo, in the wortabope rf ware made pneeeeaircly upon bngtlie of 

M Im ViUette, near Patia. EapeiimenU^^ -uMm fcf S-IH fcw*); *“4 the eneeet* 

witw of too. 6«a 1000. 5^. ... ri of two wire*, or lepahing oea 

wa* aiwage conipJeW, *4eth*r^tb a wet* autteient for pr^ociBg 

of the wtrei by ther^t two ^^n unj^ tace kb firit reaenrebee with 

the iminrtwni ■p^rfc wiUi Hiiljuhuff* gjL i w ah ruamjchc^ is Snsiot h* 
M. Robrnhorfl, ■o^suocrt, wir oos wm srsfly 

waa aatiafted. hy i^T order to nr.iW tha danger thei nneee 

ao aenniUTe ta fc, take* ilm precantion of intio- 

from the facility of caphniw of ***“ ** ^ p^hc lube, doaed at the end. 

dmdaglbeeairrnutrof doeed b 

After haring ftllcd with |wwdcr ito »P«^ «» nine non. ana 
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hmoetlcmOr. U- fa«« miy b. ouri-d .boo*. m.y 

&1L an^ «▼« noartvd rttbrr hard, viibout dAngcr. Tlw •jaalk and 

naitu, rf gtttto perehm. wbkh hiu been crrfully tofleMd » UttW M tb« #nf. 

?bl^lml.£{rftSrril of . W. ».y «ld. ihu w„b . rimpl^o..n . 

p«ir. Mid by of KnJnnkorff’. loducHoo •pporami. M. Vrftlu hoi Moe^ed m 

prodachsff th« lunnltMirooi «ipk>«iuo of *ix oiniUl mlM», I® 

aio jfMiU from the stn*™*”*- He bM not been beyooJ tklo liinu t but ^ 
hu iooibt tor the tnnwn of aatiog indireedy opoo ■ Itntrt onjobw of mloCT. by 
diatnbMiBK thom iaiu (traop* of #»#. ond by iourpoiiDg i»cb of tliM (proom i« * 
(PwUI eiividt. Tb* fiww* of e«cb gnmp "• •“ *7 ■ •*"«'* "I*"' 

lio of the Mlimmtiei of which i« boned in tb« (frotanl. Mid whow i^er utremifj 
Uiuor to tho Mipomoi. Oo toochiii* the induction npiiiaotiu MceeMieely with «o«b 
of the fiTo end* that »re held in the hMuL which nmuirui ecMOcIy » eccood uf Umc, 
if ihcro nre tour wireo. Out i( to My, toor groupo ind fo^ocntly 
twenti ezidoeiaM tre obuined Binnluuwoiuly «t conniderabio dirtn nc^ Ibere »» 
no liwa oiilber to the dUuoce nt whioh the explouioo m«y tnke pUee. or to the 

number of ntince that nuiythiio be mnde to expUidtfc _ . 

F.I.eCTHIC LIGHT. VMiooe euempti hare been mi^, from Umt to time, to 
employ elerfricity ai ao Uiomioatiiix power i but hlthetro »•**"'* dewred 
The TOltaie battery hae been employ^ aa the aooroe of alectrielty. and m tyariy all 
the arrangeinrnli. the beaotifal ore of liijht prodneed between *•>* 
pninta of the hardret cbareoal. baa been the dlwnioallnp wmree. Om of the great 
diUcultin in applriiw thi. agrni ariaca from the ciremnataneo thM theta ia a irana- 
frrcnce of the charcoal front ooe pole to the other, and eonteijnenUy an aheiwUon in 
the diaiaoce betwnra them. Thla girea riae to conalderable rarialiona ia the Inteoaity 
and colour of the light, aod groat want of ateadineaa. Variona arrangeineiiU. many 
of them eieocdingly togeniottN hare been dariaed to orencomc theae ddBraloca. _ 
The mret aimple of t^ apparatua which baa been deriaed la that of Mr. wMt& 
which hae been modifled by M. Arehecean. Two metal eohnnna or cccma. to which 
any deatred form can ha giren, are eoanreied togetber by three erem pwM. an nt to 
tormonetalldftnmat tmaaflhMCTota pWeea it mclallk. k it tha onn which occapiea 
Iheupperiawtof ibeappaintnai iheotheraiBiut hnnf wood. Three latter aen-e aa 
auppom aod poiata ^attachment to a loaghobbia placed paraltei to ^ tiro eulnmu 
ami bttween them, and which mut ha atade of toiamhly thick wire, in order ihM tta 
current, in trarerdng k withoot melliag it, may act upoa a wft inm ^ placed to^the 
inlenor of the bobbin. Thia iron rod la aoldcred to a brait atom of the umo calibre, 
and of the tame length, carry ing at ha free ealramity a amall pnlley. On the “i'P®"^ 
aida tha Iren carriat a anaU braaa inhe, with hioding rerewa. Into w^ ii int^i^ 
ooA of Um cArboDig vKrn tiM folirt rod hM btvn pUetd bk tli# koterioc of uio nohWo. 
Then a ooid dxod to the lower eroee piece, and rolling orrr a pplley of Urge diamet^ 
b alda to arrre aa a aupport to the morablc iron r^ running ht the greore of the 
littfe policy. For Ihh parpoae, b only rrquirM that a emmtarpon# placed at the ^ 
of the cord ahall ho enahied to ha in eqaiUbria with k. The mrtal crom piecawton 
occnpiea tha npper cart of tha apparatua, carriea a email bnm tube, which deaeeoda 
perp^ienUriy in front of tha carbon that ia carried by the alectro-magnmie airm, 
and iain which U alao latrodoccd a esrboa cravon. By meama of a erey tlmpte ad- 
Joatawint, thU tuba may baa idea ha eaaily rcgiuatad, both ter ita haight and for iia 
dircetino i and comaeiparelty the two earhmu nuiy he plaead rery exactly ato*r one 
another. The apparatua hmog ad}aate d , we plaeo ena of the two metal etuonuia « 
the appetMoa ia enaacetiaa with one uf the poire of the pile, and eaaae the other 
pole to abnt enoo the oopper win uf the bobbia (one end of which ia tolderad opoo 
Ita aoeket). The carreol then pamrefriun the bobbin to tha lower earbou by the rod 
kaelf that rapporta it. and panting orer the kOareal ae p n rat in g the two cMbona, it 
nrriret at the nther poU of the pde by the npper oroa piece of the apparatua and the 
maul colanin, to which ooe of the eoedneting wirre ia attached. * 

8a loox u the enrrmi ia paaaiag and praduciag light, the bobbin reaeta opoo the 
non of the eleetro-magnet rod. which carriea the lower carheo and MtrnrU it on 
acaunni^ the magnetic rcaellon that aolviioida exereiaa orcr a moeahU iron la their 
ialrrior.^t ia thh which girea to the enrbooa a upantim njkinl/vr Idefumuunw 
But immediately the cnirmt caaaea to pam, or la weakened, in conaeonenoe ol the 
ecnaomptioa of tho CMboiat, (hii attraction ceaioa. and the morahU carbon, acted oo 
by the connterpniai^ U tonnd to be drawn oo and raUrd antil tha current pat are 
again i ogailibniim la again uuOdiabad betwean the two tirean, aod the earbooa may 
he employed again. Thna. hi proportiuii aa the Ught tenda to decreate. the ooon- 
lerpoia, mtata; and (hia it U that aiwaia amiotel n a the intensity of tha Ught equaL 
U. Brcloo faaa aa appMwtna which difltra somewhat ftum the abora, and M. 
Ftracwih baa also dariaid a riry ingrnloaa mod ^flr a t io o . 


ELECTRIC LIGHT. 


87 




% M. Oabowo hai mada by Abt ih* iMcmfol teadaMi^m at 

Vhlcb wa ara iadebtod toDa ta Wra*. Traatui m EUetheilf, trutilaW by CV. WalkCT. 

Tba iwo caiboaa, bat»aan which tha light U dtrckifed, btmi la coolact 
air. aad thoncn at each iaataatt a atfcbaa iai w la oooacqaaatly aamaary. which 
briaga dwai aear to each other, propoatlonaJly to tha progtcaa d tha camboatiaa i 


CM 



— ...id oMibwitieo thaa lha oagati»»,«» 
1 liaca tha poahiw catboo ihia la a ralatiaa »hiah 

ut BaTd wora n|>idly la het d ^ SSo. tha meehaaiaai mm 

ih tba Ibichiica aad tba aatw of w _ ,, lowarAa each oth^ 

M exigaaciaa Tba two car^ •« tia^ Bd,tha apprr ca^ 

t lower carbon hy a ayiral _ txia la comawn to ibatn. 

weight, which rainaa It to T p—*" '- pil* of fhan <•> to 40 daawah t 

The galranic cnrient h prodnoed kj • *“ 












gg ELECTBO-METAIXURGY. 

it •rrirei «t til* two etrtxtm, h in n^mmia nlrt^y known, 

•leotro-iBiumeC eoB«ml«l in th« coinmn of tbi uutrnment. Whon ih* two gnrb^ 
ue in cowuct, thn etrcnit w eloMd, tb« rIf«tro-n»fnot nltmct* • toft imi. plnced J 
Jte «tf«^ of n Urer. wkioh in in gnr with « mjk* wr**. An 
wrion Und* nlwnyi to nnwind tb« icitw u iood m n noiHirmtion i* prodiic^l brtw^ 
X> <*rboon > if il 1» n Ufll* MOnldoriWe. ilw correol no pu^ the nelioo 
of the •pring boconun peiMlominuii. the tertw in nnwonwl nnd the cnrhota npproerh 
•Mh othCT until the ennwit. n|cnin coromimeing to p#*e between the two enrbon^ the 
Botioa thnt drew then toweriie e«h other in nlued in projnrtun to the iwtura of 
the predowinnoM of the electricity oeer the ipring t the combaetmo of the enjhofle 
Mtaln ioerouM their diitancr. nnd with h the enl<eriar Mtkn of the ^ngi brnrn 
fnllaw* neeio the pndamlnanee of the ipring, nod eo on. Then ore ^erMlivn of 
■Ctha nnd mctiim, in which il one time the epring. at another time the eJectrWty, 
haa the pmlominanee. On an ania, coimnno to the two carbnoi, are two pnlirjat 
one. the diameter nf which auy he mried at plenanre, commnnienlei by a rOfd «im 
the rod that earriea the lower carbon, which eorreaponds with the poaitire pole of the 
pile I the other, of brnriahle diametrr, h in cnnoectliio with the upper or ongnti*e 
urhoa. The diameter of the pulley, capable of wiry iog oroportionalrly to the naing 
of the cirtwo. with which h ia to ccmmunlcalinn. may be incrraeed from three In 
are. The oyeot of thia arraagement ii » pnmerra iha Imninnai point at a coo- 
ecnirat lereL whaterer amy ha the thickncea or the aatnro of the earbona It » only 
netcuary to know that at rack change of kind or Toimna id the earboo, the diianlrr 
of the pulley muai be made to rary, Thle rariatioB leanlla from that of a morahla 
drum, entamaaicaiing with aix JeTcri. artlcolated near the onitre of Ibw ipbetw i the 
morablr eitremiiy of itoi ato amu of the Irrer carrim a mull pin. which liidea to 
erttodrirai aJitt. Theae alia are ohliqna in nnpecl of the aphrrr i they form inclined 
pUnen. A aplral epring alwaja ream npon the extremity of the lermt an that, if 
the inclined ntanea are tamed lowardi tha right, the aix lerera brad lowarda the 
centre, and duntoiah the duuoeler. H no the eontraiT. they am tamed lowarda ihe 
left, the diametf r toareaaee. and with it Ihe rclucity of the tranalalian of Ihe mrbnn. 
which coanmmicxtn with the puller. We may noclee. to pojmng, that thia apparalua 
to marrelloBaly adapted to the prodoettoo nf the exnrrioicnia of oprica, rrea the 
ranat dclicBle) and that, to thia rrtpect, it adrantagenaalr inppUra the ptocc of aotor 
light. Aa it to itnitc impoedhle to deaerihe accurately the minntamnangemema of 
thia toitruBuiBt. the Ictteti of reference hare not been aaed in iho >ezL 

Dr. Richardaon informa tu, that altboagh Mr. (Irom ealralated, Mme yean ago, 
that for aeid,ttoc, wear aodicar.ftc. of hatterica, a light e^natlnUtt waxcandleaeoald 
he (Wanted for aboat Ito. Cd. per hour, the enet of the light employed for aboat d*a 
mianlea at Iler kli^raty'a Thaatm. aa aa tocideat ia 1^ hollet, which waaohuiaed by 
tmploTiBg 7S Bella of Calton'a battery id the torgent atxe, waa a|id to he S/. per Blgi>h 
or at iW rate nf ltd per boor, la thia raJcutotioa we npeci we harr not a fair rr> 
pfoamuiioa of all the mnditioaa To obuto a light for ten mtontea, a battery M 
large moil he Bird aa if it were required to be maintained to aetliicy for hoara— and 
pndMbly the battery waa charged anew erery rrening. There can be no doubt hut 
the fuel of light or of any other/her* from ctoettieiiy. wHh oar pneacnl mrani of pro- 
dariae It, muu he greatly to rxeem of aai of our ordinary awnaa of prndacing dla* 
mtoaiuw. For a c oua Hamtii io of thia nbjn.t, lae Eijurrao ncunTic Eaauiui. Mr. 
Grore propoard a light which ahould be ohtatord from tocaodeaemt ptottonm, but the 
ohjectira to ihto waa, that after a abort period, the platiiiun brake np Into muU par* 
ticlea, the elretriu rarrent ealimlp dluniegrating the laetaL Mr. Way haa lately 
exhibited ■ rery eoatmooua elcetne light, pradaerf from a couaiant flow of mercury 
. rendered ir.cand eaeeB t by the paaaage of the electric curreM. 

ELECTRIC W EA ViRO. M.Baaelli deviaed a eery beantifhl irraagemmi, by 
which all the work of the Jacquard loon ia exoruled by an rltctro aiagnetje ampge* 
meat. The detaib of the appmataa woald oeru^ mneh ajure to the miat cuactan 
deocriptioo, aad aa the toreotion haa not patwd into aae, although M. Fromeni haa 
mudUlMl and impn^ved the machtoe, we moat refrr thoae Intcreated in the aahlect to 
the folUcarriptimi giren to 7Ji fa /liiw'i TVeatue lu £facn«rri|r by It eltiT. 

EL^RO-OILDING BATIL Ere Craxmaa. « 

ELECTRO.METALLITHGI. The art of working to meiala waa c ar r i gil on 
exclaairaly la the aid of Bra until the year ISat. At tfam epoch a new fight downed 
npou the tubjeet { cnoaidemblr totrreat waa excited ia the arlentifie world, and much 
aatoaiihaieBt amaug the gvnefal pnUie by the enanoncement that eketricity. under 
proper management, aad by moat eaay proecaaea, eonld •uprrMde the ftimace to not 
a few nperattoua uppo metitoi nad that manp nperationt with metala, wUeb could 
arurtwly be mtertained under the old eanditioB of thinga, might be placed to the 
haada of a eklld, when electricity to mpiayrd ga the agcui. 
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- PrnUk .MeWioo «rit dirteied to the impor^t ^ 

Vmrrd ia the AtUmnm of May 4 . ie», that l*nrfe^ Jttoh^St. 

LW •• (bead a taeihod of pay Uae, howeter fine, eagnred on eopper. lata 

a rrlieC hr ealTanic renceia." Jaeobi’i o»b aoenmit of the Mttrr wae ih^ a bile it 
Donut, in Kebmary. I»37, wxareatiB* U» (alTanie laetietjjaHont, a imkiajj pl^ 
mmmn pmanled itieU whkhfhmiiK««i bin alA P «toly wd 
datiea prermliid hie eoopWtin* the iaTeetogatioo. ihae opc^ oat to 
■mT it *» Mtioml October S. im that ^ eo«mimicaa|d hn^du- 

^'^c^puned .hh n-oiouo*. to Uu Acul^ of Scinu- d St. P<ler.borj, 
an abetract of vhieh Mper wae poblUhed in the Ceruna .\nr» of the »ame place <U 
OirfAcr !M) of the And la a letter <rf Mr. 

I Ml, the natnra of the ducorery la thoi pna in the 

.UiMd,efia.rtnc.^ SpcabiiMCof a reeent ducotery of Proftyr Jacohie he lay^ 

“ Ha abSetredX^he eo^r depoeited b^- galryic Mina ~ ^J^*^***?^’ 

ereiU by reftain preeauiiona be maored ftom th^ 

pmW ia relief amet acearately eeny accidental 

^dioJuTu op thii ramarh, he employed an atieTa^ 

ranted the depoalt to be tonoid on It. and remoetd it by aonir^ie^ j. 1 

that the rni^ne waa printed thervon In relief (like a woodcut) 

*■« tirint iu51* mnumiplt do«i not ■ppcftr to liaTt th* •Jo w «• 

po^to'^r^ly aa t£c bnel£r noaa that appeared a couple of mooiha later at the 

a or fooT lUra after the appeitfaiKe of the noUe* In the .dMrwr™^ Mr. 
ThouM itwnccr earw notice to the PoUtrthnk Soebdy of Lierrpool »hd he had a 
Thuott i ^ a . ioortv ffUiiv*? to tb# inpliatioii tUfirkity lo Uw 

‘l^SirS^ir.^ic*t. the rSdt of hi. diaceewrim to the 
KSiah . boh Ihr wwoe emue. which do« nc< 

madei and H emitoaHy wna made pahUe, aa at 

w/S^hSinJcidr or urerp^^ “iS: 

fini propoacf^ larnngn j / mferttn* to the notooe m tha 

In Ih. ■uaatima.a.tndy ««SaT- therSm««ccmrnt of th. 

*wii»rof USi, lu^tndM ^ ^ pleaaiam.’ H» letter do. 

pewaanui from engm’*® oopper-pujea uj a" o cc i u iwd to him. ftom 

.hi. proe^PP^ ” d*o«." -IfikTh. oh- 

*h« h^ p4h«raft«^»‘^ ^ eaa. “for 00 detiS* the pr^ta^ 

tamed m«k^fr«n the fine poftkrlei of powJae 

metal, the moat delicate a^ •apenunmS' emeer. eahiWicd their one* 
uaed in polkhin* to Utf <‘*7^ 

tracea' oHr^rigl^ld***. T"* *'*«* 

beeoou coeerod with ’ ^2Ufl oeeaned to bl>a.aad experiment 

I^eeidentaomcdrom ofrun^h a doifn nude 

coofinned hia ew^n^i^ ■ m^ ha depoaited npon the nutal at 

Ihruueb th. eamUh with a point ando^J^^ 

tbe^^SLod port and tb oaa Mr. De h Bne, after deactilanf 

In the rtihiarfdir#/ ifapiirioe --ll-known condidno on wUieh the jeopertira 

n limn of Toltaic that “the copper-plate ia alaocorertd with 

of the bnttery in one^km bring^p^ted, * and he goc* oo 

n coating of metollic lS5i fi-mad. that befall nnppd 

to d^he Hut - to pe^ » Vto on which It ia depoaiirf - 

ontHfau thecoonlcrpart of ercrriN^eh „ he cmtld not M to 

UanieU bimadA whom Jf, bamry to any extent the war pj^ 

do fa commoo with alt who faD^ Bne. oc any ooe daa. to whotn 

Uarftiea | bat it doei not or Spencer, eaifbt the ^ d 

th« phraomtnoii pmtnird ittel/ . -nmar ihM th* uoprrwm twne wHh Um# 

ia Jw^abflityin iba arta- •« •TtoJ^wlJbm littW dmewem. to bare been fafa 
greSSTriekfaem to H- Jotoh. dapard between the t r> wla. 

to them ill renlUIng their de^ ■ nt^ thnnadrm to Profiemor Jacobi, nod the 
the “ perieclly norel de*». F»TJ2”-rednetion" waa oommnmeated to ^ 

time ilKO bu Jfd- •»' 

Inpmal .^cwkmj ^ .i-re to b»« hc«K#o •tn*iw« of lh« »«pon«rt 

SpmwOT appair. m f»r m ^ ^ u to hMrt uUn mny itrpi to ^tevt tWw 

ohsTrciuI^ aiuntfan waa arvamd by »»« pr<»too. 

aa aa farrotioo or to poblia»Ji«w^™“ ■ 


aa aa farrotioo or to pobliah^new^^ » 

poblicntfaoofiheaitom^ rfJ*^ . j^gb.,',-H«rttomrfaIh^ Wdluia 

Jacobi'a“Odrano-pfa«ik. SSmee • nui ■m' 
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“ ElxtroCTP* mnlpnkoon," four workioi lh« l^re^ pirm^ 

Uie diflcnmt -mm ium«*t which Uw art w known » sod frnso which it •• * 

that mclaU mrr baconw. ac it were. pIsMie ander the apancy of 
and Bur be wotiad and monbied imo term. Votoia pain ar# deaertbcd iti 

taniM ta the artidaoo EuKTao-TaajajaArBT. The partknlar rolta* taur which led to 

Ihu dUeoeerirt bow hefare ns, here raqairea special notiosj bewasa. on the one haad. 
while ia oae Ibr other parpoaea. it was the ioainiiacnt which flm greeted atlenium 
foecihlr to iha behsTioar of Bietola aoiler certain cooditicaa of aieetrie eurrcBt i anti, 
OB the other hand, it has bee* itself oaleasiraly osed in electrotypa opmti^ 
rrofeaaor Daaiall Ant deaenbed hia mode of arrmcioB a aol^ pairm iha 
■uiAicw/ TnntmUmt bt 1*38. Fif -••S shows one cell completo of OaaieU t cotn- 
binatioo, which from ha bebarioar is called a ocaataat battery, a is a copper eeaarl t 
■ a rod of aiae, eootained in a tube e of porooa aartbanwa^ 
Th* Bqnid within the tuba c is BtU and water, in which caac tM 
sine is la ka nataral ilatni or, anlphuric acid and araitr. in 
which case Iha sioe ia amalpamated i tin latter arraoecmei^ being 
Iha more actieeof the twis The liquid in the oiuar Teasel a, cm- 
sislJ of errstaJi of aulphata of copper, diisolrad in water. ^ At c 
is a perforeted shelf of copper below tba surfcca of the linuwl, 
upon which an plaocd spare crystals of snlphato of coppw, whlcn 
'diasolrc as roJjmrrd, Bod serre to keep ap the strengih of w 
solotiun In proportio* as the capper already there is eatracled by 
the soliaic aetioa hereafter to he deocjibed, n and • are strews, 
to which wltea ntay ba atlschod, in otdeT lo connect op the cs^ 

and etmery the enrrent ftom it into any desired apparsioa. Certain 

chemical changes take place whan tnis instratneut is in action i 
oaygan ftmnUic water within Iha paeooa inbo combi^ with 
aloe, making naide of aine, which tnlen into eosnbinnlloB with 
nlphnric toid, peodneing as n Anal resnlt sninhate of sine i hydro* 
gen ia liberated from water in the outer ^1, and naei f Uha intes 
oxygen ftosn oxide of copper, and combinea with it prodacing 
water, and learing copper trt*. As ns ths metals are coo* 
oerned. aine ia coDtanMd Jnm thetadB,atthsOBefnd,aod eop|>er it libcratad 
nuam tte plata A, at the »iui. Tbm nctiona an alow and cantinaont i and 
tha copper, ns it is Ubnatad stoin by atesn, appears apon tba inntr SurCm of the 
e«U i after a tclllcienl qaanthy has been tccaaiiilaied. may be pooled off er 
remoted; wbeo it will be fbond to present the marks and leatorea of tha aorlhca 
from which it baa bsm takso, and whicli, as we hare idready said, arnsted iW 
attention of many into whoso bands this inatnunant fell, A a hgh t 
modiAcadon of the aten arrangtmenl gisea oa a regnlnr oleotro- 
typeapparatna. The call c in thia arrangemeWOJg. •9#),Iaof glam 
or porcelain, or gotta percha. Ailed aa liefbre with a aatiiratcd aololKm 
of sotphate of copper, to which a little ftwe ncid ia generally 
added I it it prosit with a shelf or other means of ana pend l ng 
crystals of snlphate of eotiper. A aine rod x is placed in a porom 
tote p, as atr^y dcacribH t and a^ the other metal of the toIim 
t pair. In aospendad in the eopper solution and connected with Um 
line X by tba wire m. The clealrie enrrent now pastes: aine m 
cotitomsd. at la dp. Wd, hot copper ia now dapoaited on tha metal 
■ front and hnesTand on at modi of the wire ir aa may he in 
lianid t or, if Hr. dpncer't prccantion k leken of sarniahtng the 
wire and the back uf the metal m, all the onpper that ia UbcretCQ 
will ha acemnohued eo the fhea of m. If mlt and water or rery 
weak acid water ia oaotoined to the porous tnbe p, and tba ntoa i 
does not oonsidcTably exceed to mxe Ihe metal m, the cooditiiMis will be comfliail 
with Am- deposidne copper in aeompact regaUaeftirm. 

It is ohricas that, with this snangemrnt, m may ba a moi^ or other form to 
metal, sad that a copy of It may be nbtaia^ to eopper. Faaihic metal, cootitinv 
of 8 imss of hiaminh, 4 of dn. 5 of lead, and I of aattomoy j or B parlfr hisnuitJi. 
a dn, and 5 land, it mnch naed Aw taking moolda of medala. The iagrMtiears are 
well Belled uigsther and Billed i a quantity snllciant lor the ohleet to sirw it 
ponrad upon a slab or buaid and sdrrsii tottether till shout to set i tb Aim of drm 
it then quickly cleared fnan the nufruw whk a card, and the coU medal ia cstber 
prqiecttd upon the bright metal, or Iwlng preriously fttted to a block of wood in 
appltsd with a sodden btov. Moulda nl wna or sleartoc sarionsly comhtord, or 
more reeently and HTllar to many cnass, mouhli of guua pareba. are appUralde to 
many pnrpotes. Ual, ti none af i»»«m latter matcriala comtoet electricity. It ia on* 





















KLECTRO-METALLURGY. 5* 

onivvtMUr mfiay^ ftr **^**7^’ iMtoTakai to eontimw U •» f«r •• 
JuH .tth . p»« ct worf oo > ^ wtA tte tloe. W«fc 

rrlatMN) on sU part* o^ th* loi***; . _,.i_^ .i.^ uo in* lo tlw f—8* 

Toluit’ forrcBt* ikrTOffc ,,*^i^noil b» ftudTiDa ll»« »mMi(!«i*»o« •}“•*• 

flveiric currwt i* otoln^ ■ dwtta rt_ mi arTmnxrRintt i* 

SSn>--«J»-r»U.J ^ « trooglTK^ -iU. 
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tha«ra« tnd a ■ mI o* h'. ■■ 

?**• ^T «S&- la b' tba* act ta« 





















92 electro-metallurgy. 

■drmntaK to *40111 ■ horioontrf •rr»wi*»i, plodng the nmald 

ihicktKM. TblehM been in •onte uiitBoee* obriated. Bnil »“ 

hr*l owthod ntained by keeping the tolntino m mooao, either by aitnag or by » 

o^wr* b...e,y.- u» 

m^tmUttroMAi DDtfnckKM ; b«t Mr. »mw*i mm itnipU arr»anr»ent of |rtitiiii»d 
■ilTcr nad rine. eeeited with dilated eolpborie arl^ bei been Cjand ia practice atore 

a e-el of «od, «!.». or a^U-aerare^ula. £lna^ 
•nlnho^aeid. oae la eight or tea, a platiaiardi ailrer plaU a. eiiatntoed by a pteee of 

■Upborn acia. , ^4of ahu. a a oa each aide, ao aa tn tan. to aa^ 

^ I^nt both ndeirof the aUr« jOata. The alw piatra at* cooareletl 

by the Uadiag artew h. Pbu'niaarioa^aJata m apply igg^ti- 
nom ia An* powder to the metalbe egribee. Whea hydqt«o la 
liberated by ontinery cteotrie actioo upoa a aiirfaoe ao pwpar*^ ti 
hi nu ttodeacy to adhere or eling to It | hot it at ooea nae*. w m 
(act eeti oot of the way, ao that it nerwr, by iia prsarOM w 
bg, intertbrea with the prompt aad ttirfy 
actioo 1 1^ ta thia way, the aaioont of aupply ta «ll h^ op 
inatbiaatJon ia Haelf another illuatratliio of workiag la oietal by 
rWctricUy A few cryatala of chloride of pl^um a« 
b dnaled anlphuric add. A roltate cnrtwiU la to rater t^ 
aotution by a plat* of platinum and to eoaie out by a ailter put*. 

I Two or Ihira DanicU'a or tUnee’a ceUa are aeceaaary for the op^ 

' ration. The chloride of phtmum ia decoapoard. and the nteld ia 
depoaited opoo the ailrrr plate j not, howew, in the regulino 
earatort form, ne bbe cnee of copper, hot in a atmr of Week powder in no way 
oabJivnt. Thl* afftinU nlao an iUualTatlao of the diffeiral beha»«)nr of *a^ 
SSdJTanalogoaa dieamataneen Copper la of nU meuU the moat managrable, 

material b obtained fifom gae retotta, and ia ont uuo pbtet a oaartcr of an Inch Uiirk, 
a Urge* aia. «• tot. lb Phoi-L. >• ^ 

uraal wny ai abora ibaoribed, and drpoeia coppcT cm ihcir opper rarta. ^ by el^ 
trotyp* proetwa. and eoldera a copper slip to the electrotype copper, in order to make 

%^Uhu!^a'“iaI^^all»er and gold, copper b the metal whUh haa been moat 

rateneirely worked by there praecaaea. . . . 

Srn* an copied by oblabing uaprriaioM m acalmg-wan.'pming a warm wire 
bto the edge (iw a eomiretlon t rubbing hlnchlrnd otrer t^ wax to make the aurface 
eondaeteod i betening a tlip of aine to iha other end of the wini» wrappmg the aine 
b IrowB papw, and ^ting tba whob bto a tumbler coolainliig anlpbau of copper, 
t litlW Bill-wAUT berti pooled Into lb* bfnwtt p«|^ cell. 

PutmiR Of f ABM Sudaujokb naj hf tAlurBiirti »ith wax or ttuann#* and th«n 
tniawd. if nnaU, Ukeaeala: If larga. ia a diatincl troagb. ra b^g. 6»T. 
ibe copy b b btagllo, and may br need aa a moold far obtainiag the (acromib of the 
enac ‘Xiotw eommnaly.the eaet aatnttrtedwiih watm water, ^a monW of « 

taken in wf*. ataarine. or gotta percha. TWa to treated with Uacklead. and b other 

i re twcta •••* ■"’■o •» j __ 

WooKTTa a« tiralrd wUh blaekbad, and a copper rerme i* depoaited ay^ 
them. Thii to need na n taouid to oblab ttoctrotype duplicalea, or la a die far 

mra a« obbined b copper by taViag a plaoer coot of Ik ^pe. 
traating h ptaner fimhion. depotitmg a Uun plate of copper npcin it. and girrog 
■roigth by hachbg op wHb melted Uai. 

Old Hwt tf** kmt br cppiwi by the intrfrtntkm of plaMrr. 

Ewffuaem canna oa rarKB may be copied by fint aaliiTaung with wag ami thea 

"rSet'r^bo copied by the blereeatioa of monldi, or may k eoeeftd 
copper. Laaeca. Twioa, and aaancBBi .may haee copper depoaitid apon them. 

The aame far rranmrrw, amm, and araTOa^ v , __ 

Uam and Aowera ara fitraUhed wllh a eoodocfmg larfiicc by dipping t^ into 
a odiroon of phoephrirna b htoulpbuiet of carbon, and tka a •olutitm of mttaw 
of aUter. Sarer to Thra tebaatd b n metallic iUU opon tkir aurfiicc. 
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1^1 pJM»»r prfjMM jyr^ *af "«• “PI*'' 

s^srr,i2 Jt^ 

«d rf c.|-rHj do «ot .pp~ to h.T, bc« I^ 

by „,™rod for tho B»a»*Tni to wwk on by dop-itiB* copper 

Plat» IAt* vmu M«MAiu whm tkiek enonkb. 

oa fdCrfuiiB'i cot»pfT-ptal«*» _.^ !yrT..i.r»* tb* eUclr o cyp< prow* b** 

^o^th* pbubftm obouBtd by Uw ^ep®- 

b«m W !!!!I!r iaa ohtob niony coptoo of tbe onfinol 

Ititoa of ooraor» thji _<* Jt, .od ibon •cpontfolC ‘•to ‘T*' 



r:,«» 

•nr^- u- b- - 

Ikir iiMiinr rirtr wWb ftilphttrei or pof^wro ^ Prcn 

w,*^JTSier thinp^d^ l,*^eO in ibe »«»> 

U.r ptoie Ihtn pfopnr^ “ U* print <>«» - *«“ * '“*L 

•nd Bumntod u »n nUctro-giy^to oiBwpw ^ ^ ^ ^ of u»» 

orijrinri dm-ing. ^ wtt or »y d«g- on . Uir 

to*SL P^» “ »PP‘^_‘^ ‘TW.TCt- 

them. A pbii» cl««B'«« *i ^ cl«ctnMTpeiioht»u»«L t. ^ 

prodnerf iTof the «»»^ iSS 

gU.i-ther"1«ttoo.of Itod. «»• ™..arfcU.itobfo* Hcoo. 

d«««o.intb#n«ul«y»“»"P'''P^ K.« l*rt iocee-fony 



' «THCorr«. B«b«r.nto^^^«;^JriHu 

Ikoii m»y be coA-rt» Mootr <rf ibe nUpbUe. ®®*^j*J* Th*liaa ePTfiMW m im* 
Solpburir a M of tbr »3l^»PP*|^^ Utodertoobtrt eoM 

copper on "SSto. dTto- no onlinwy 

p^y rowrrd wuh 'W-^ ,«ir, to «“ * •^“2hk^, b. obtrinod by 

SSSi'iSGT.^.S^ 

n^dto nndtotoin-JtfOtotopctoto** *• u, wotort them fr— 

twoltn- ;. anolird to rorfoer* ^ •T"* ^Li-h u -t in 0 troo^ »• 

caSST^rrTto .-5 -photo of ^ 
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T*oorihw»»i*UefyetU««n>rin«WT4. Tb«lroBipjHiii»e«Jlieoin»rtH 

Witt tta uac cad of tta faaticTT, awl ■ niaie of tiac vitt the rop|wr wad. • 

i°«<Taic MAM dy Dot apiiMr to iurre bees ohtmiacil In ■ wIM dbtiort finim, 

bM to bm .. lamiiien] a • enillns “P™ • copper •arttee. Srnrata 

•olotito nud. of wIpIuK of rapper aod of ralplwte of itoe In cruide of 
pctoiniw Tb. two utoloM to then rnUerf. and pteoed h . dra.ni.pomo, troooh. 
Zj” ” * butrrjr anr na^ and a bran plate raniweled with the rapper 

An eltatrotjr^ copper neiUI or other prepared enrfera U eom ir ele d with ite 
*7" “™* •fP"'*- »“• depnalt llowlr fhr anaw 
plto '**'**^ ^ eohition ehaapa, and rapper appwin in 

•nJlcafinoaof thie ait win ft** «» M« of ha 
nupccted. Kne were tinned 
2^ ^ the art waa known. Bnut piiia are thrown into tolhiina 

of tin in Clean of tartar, and arc nnehani^, but when a lamp of tin la thrown 
** aod itn la drpoeirad on ^ the br8^ Any 

«k* inanence. Space eonld fcU na weti 
w^go tkra^ the Un of eryetallme aad of einple bodiea Sinned by tbece pro- 
^^le o?'**** of protoiide of rapperV tetTah.5^ 

~ Ptotw^hhwide of coopert oetahediml eryatmta of cnlpbida of aUrar* 

10 naiM. tJi been formrd hy tkm ?o<ioio octioB*. Thr alUlbo iMtAlt new 
obultwd by Daey in the |(alraoie way , 
rT. —• “•'‘•‘ned by M Bunien by opnih,,^ 

®^*jcidee of the«e metal* rhber in antmino or la a atata of h»«e<n *""* 

prodw!*! M the plara where tbe enrrenl ea«rr* the deeom- 
^ ootor^ea c of fc. A triale of rapper ia prep.r.'.l aa 

eorered i^ an atahla, around^ wait 

^ «H» bo»P»dy pileh , a»l it. tok with e^ii* Th. da*, fa tte^ 

Aroodh theetehm, ,r^ whb a tn. p<rini | the plat, ia tteiT^Sld in tt! 
bmtSh n. eonmiwn, ruber aolphate of copper or liinply dilated ralphtirie acid, a^ 

^ Bra liora to tlnp^ not with larniah t h ia then replaced, and win a 
few m iantea fa remo^ and the darker ahadra m Mopped onl t the M^’etiU re- 

-Ji: 

Plarialied lilrer fa Biedin fece of the dagnmeofirpe, inuead of coDoer The rerali 

rune* out ia about half a minnle. An ozy-ittlo^ of uleer fa^lEraed 

mercury of the plate lemainanntooclwd. •»med, and tbo 

A PaoTOHULTaao^nAPMic Company to keen fermed in Laodn. Aw 
to tin praoern^ Paul Pictach. Ho nahea aololJooi of herhroniain of notaih In VIm 

pinei^ whierm^M. -Waning u en- 

to mStbriltottoJenried. Hohili fa th. nattor ^ colonr. 

Stoterr. If ttid’aJ^^^S^ 

pi^ la the BolatMO, ft 9 nim of dfrlM b bomry, ftod btid OYrr 

ntniJLiCi^ S2,r£5s:i,rysi,“i? 

.-1 o«- -H- kl ^-zsrJ £3,S srzy^JTiSr'^ 
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■ma aail aranfa, gicniali TfalM. anil lawinf tfannch mUMi ycDs* ta naa-Ulu^ 
i^jcb b Uw laM celanr ta tk* arrlaa, 

AMordiaji to tba ihaiic of ibc meul hj which the carmi ratna —ha it a point, 
a ilip, a rrOM, a enncaTc, or a cwiaca 4Me — ao la ibe fonn of tb* <«ta«rc4 agnta 
aahed. And iC la addUioa to ihia, a pau«ta ta cant or gusu pmha ia nu ou and 
iMrrpoacd hetnaca the two aari laea a , tba action ia iatatcapted br tha pnrtioiit aa« 
tamoirad, and tba dcaiga ia prodaeed on the airri plale, in coloara, that nup be 
(reatJp varied, aocording in iIm darauoo of tba cxpanaMat Tba difioant ntoara 
are due to the diScrmil ibicbaaaaeo of tha thin llraa of pmxUo of Icsd. 

&t jacenuotcl propoaad ibr dopoait of pcmxida of In^ and aka the nd pmxida of 
ima, tor prncrctinf aiciaia flmn the actian of tba anaoapbara. For tba latirr. probK 
anlpkatc of iron ia diaaohrad ia ammoaia ae l n t ion, and operated npoo by two or duaa 
hattoriam. 

Ttaa noai baportaat appiication of alrciro-mctalliirgy ia tba aita baa baon for 
rLaTino and ututiao, wbioh k moat ralaoaivriy canrM on both at boar and abroad. 
Braulia that were anaUatnablr. aad otbm anainabte only at great eoat. are roadily 
produced br ibia HMida of masipalaling; Tba liqnida moat in naa ara the eyanida 
■nlutioni, itiat Intrudocad by kleian. Dbioatoot. They are prcpared*bi eat tow 
wayik Cyanide of potaMiam b addad careMly to dilola aoiutioa of nitrate nf uhrrr) 
atid the wbiw dr|H>ait of cyanide of aitrer ia waabad, and then dimoirad in odur 
eyanida of potaaaiani f' or Utna water ia added to the nxtnto aotntion, and the brown 
drpoait of vaida of efleer k waibed and. while woiat. it dimiired in ennide of 
piitaaaiaati df commoa wh k added to iha ahratr aohitlnn, aad tba wbhe iwpoait « 
ehltirida uf aitrcT k waabed aad dkanlrad ia eyanida of poiaaiiam. «>r a aolntioo of 
ryanM* of nntaiainm k plaOad in the mmpb 0./^- #9*» and Iha cumni ftoni ihrw 
or four ertU ia panad into it tVom a aiirer plain at c, which cnniMoaB with and ia 
d'laMleed into tba liquid, conrertinr it into a cyanidr of ailear lololini^ To p^cnl 
aarrr bring alwtraeled by depoaiuon at *, ao the cwirenl learea ^ troogb. wa 
metal at *> M placed wHblo a ponmt call of cyanide wlathm, ao aa to limH tha aetiom 

Onlil aoiotioa k obtained by diiaolrug tba anhydrooa peroaidc of gold in cyanide 
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veil MeoinpIUked M U b vlth bat tolmlnna The modet of kee^nf Mlatiost hot 
rvrj viUi cimoatUiwc*, ud wHb the extrat of the optrUMM. J-'ig. TUS u ^ 

roa 



irrmogeneqi tor opcntiaiii on > (null (cate. The t h—I ■ &, containlnf the 
•olntioo. mti over ■ (oull Mots or (isht-Ump. The ol^scts to be i^l m ntepeodcd 
bjr vires |« lbs coodiietiDg rad J, in cooneetioo vlth the sine end of the battrey i sod 
Ibsnid vtts or plates is eonaectrf vlth the other end. Atarmperstniv of (Vt>m 100^ to 
t00“ is dcfirabls t the higher tsniperatiim n<]airs fever battery cells i vhh iht highest, 
one vill suDea. Tbe s^atiaa ot eoarsc erspantes tmder the IniloeDoe of beat t sod 
distilled vster mutt be added to snpnly the loM, before each fresh operatioa. 

P^iig sad gilding is snooesslUly and, in point at soonomy, adrantageoasly 
carried so at Birmhighaai, in mors than one msnntkctorT, by tneant ot augnslo- 
elretrieity. In tbe article ea Eucrnir-TnLEOBAniT vllI be fbond a drscription of this 
form of rt^ric fona | and ^ means I7 vhiefa h is praduead. An steetro-magnet is 
set ia motion la tnal of tbs poles of a penaaoeat augaet, la such a maancr tliat tha 
soft irm eora of the elsctro-magnet becomes alternately a magnot and not a Bmgn^ t 
ia the act of becoming a aiagnet, it raises ap a earreei in one dlrrctioa is the v ire 
vhh vhieb it is vosnd: in tne act of ceasing to be a magnet, h raiaea np a c ur rent in 
tbe rerersa dlrsctko. Tbe cods of the vlrr arclcdsvay sod tnsalalrd. Theiastra* 

70S 



meat ia fitted vlth a eamramtator, ■> adJaaud that it oollscta tha eansnu from tha 
eods cf the vin, anu guidsa them ia a amform diraetioo ialo tbe tesad that eoaUhit 
tbe aulatioD and aitkboa to he i^Uad or plMsd. Ia pracuos, a singk BMctuflc eotmUla 
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of nMBf ■lcetro-ma|[Bcti gronpcd teg«<lMr, md nuy poiinitil marawts for «xcilin|f 
lyn I by which mnuis > auitiiiiiuu* flow of • brft tmnaat of ricrtnrtiy b »■>- 
tLiiuil. 7US UiD iUiutndoo of (neb oo artuigoinrol m Mla|il*d by Mr. Wootriah: 
a ■ o a Bfv (uor rtartcr* of (wnnaDcitt itccl majpirti, mcd fWmi above t i b & 11 b the 
(Vwittwwurk of the machine | r e c r are foar ban of aufl inm, wouixl with Urfc alae 
ratulaled copper wir«t d b a eirsalar dbe, on which they are mounted, aud which 
roiatea on a vcflini aab, of which / abowa the upper i e b the cnanaalalar, 
from which two wlitw arr led olT to the aulutioa lohc opeTBled npoo. The ^cmaarM 
BtaacH'ti ant U ibapcd ( one poU only of each buadta ii Tuibie ; the other ii iieocath 
the dbo d, and lla ^icltt of dcctiw nawnrta c r, JLc. The aab b aul in Mlatina by 
a alr .^1 paaaiim iircr toe itrsn ef a than of the atraai-minae, that doca the onlioary 
work to a factory t and the diac carrica tbs rbcttoHaaitnrla hetweeu the poles of the 
iwrtaaarnl maffocti, and aa pn a cw them to the moat Ihtuonble actkiu of Ibear pidea. 
Thnatamher u ooib and au^tneta vary in proportioa to the work nejoind. By thb 
arraagemcaU tiot only doca each ooil ptse undw the iaflueocf of atony nugneta, but 
each tuagncl acts sacccatiroly oa ntauy coUai and a proportiiinate supply of ndcotri- 
eiiy b the result —C. V. W. 

EI.ECTUO-UOTIVC ENGINEH. The folhiwing rmnarUa on thb ii^cct ate an 
abstract of a coatmunieotiiM read hr the editor to the /a<r>M(jua Otetf Rtgirnttn, 
fat which they awarded him their TrUiird Medal. 

ffuiuaraoi vlectnviaagueib nsohinva have been made, fnit a few only of thaaa 
rei|uir« to he deaerihed. In lkXI,SalrBtaiv [bd Negro publlalicd anaocoitai of the at* 
tem|iU made hr him a thbUireclioa. As Ihd Negro's eagiae was of a eery umple 
and rilectire hlod. the Profeiaora deaciiptiaQ of it nuy be qtuued t — “At I had bnn 
aucwaaafhl in prodaeing looiporarr nafueto of very grat power, with tmy tnall abc- 
tro-moton, I eadraroored to apply this power to moring niaehhiery. t will nuw 
briefly state hy what inciua 1 endrarotu^ to' att a brer in tnoUon, I first tiaeit a 
•aairnelic steel bar, placed rcritcnlly between one end of n temporary magnet. The 
bar rihrntcd from the attractlona ntid rcpulaioas which took place brtwocn its lumh 
pole and the north and tooth poles of the ekciro-niagnek In the same way a uoiiaa 
Bay he rffcclcd in a boruautM plane. I alto not b motion n similar bar, by idlowuig 
a piece of Iron, aef free from the magnet at the mammt when Ha power Iwcame •• 0 
to tbll on OM at ita ends, aAer thb it wte immedbdely iw-sttrsetc^ Thb caa he ef¬ 
fected in two ways t the one may be employed when aqnitk motlao b to be produced 
and the tccond when a greater force b waatedt in the first case the weight tdbt^y 
jiiet oat of the power of the magoct'c attraetion, and the Hialan t the wmght bis fldlctt 
■poD the bar, or Icrer, It b nf-attractrd by the magqct that the action may he r»- 
pretrd: it b aiwaya atnnU la comporboa wuh that wlilch the magnet catuut auppoit 
whilst in ooGiacL la the second caa* tbs whole weight which the tuagiirt can ca^ 
b rmptoyed. and saw b wade of tbs force wbbh draws H to the magncC' Upon this 
was fhanded aerend other nttempla. pnrticaUrty one by Dr. SlehnlthMS, who wu to 
Bibfied with the rctuU, that be wrote m l»33 t If we eimalder that 
bar* nlrrmly been made, which weiw capable of carrying fO ewt^ and IM there b 
BO reason to doubt that they may be oim ie infinitely more power^ I tmna I may 
boldly aiisrt. that tlcetro-magDetwa may crrlnlnly be wptoyed for the pnrptiae .d 
moT.iig machlnea." IWeaaof Botut of Win, aim employed “ a Ictrr pot In tmuioo 
Cm the wanner of a meirtmmtie) hy the altemaang of two Used electro.n«g»tio 
cylinders, eaerted on a third morahb cylinder, eonnn^ with the looer nr^ tW 
beer, the npptr part of which nialutalaa n metnllie wheel, ecrring » the ordimuy 
way, as n rrgnUloc in a conunumu gyralo^ 

who has olMerrcd the motion of manr of the deelrb clocha, that this b in aewral 
rcapecu similar to the pendnloni motutna adopted. . ^ ll. 

In 1815, Profiemor Jacobi, of St. Petrtsburg. pnMbhed u ^ W 

menu, whbh were carried out on a large eeab. rcgardhsiiof *otf, U »'■« 
the Pmperor Kicholaa lib fiisl idem was to cmplor the atimetree ami ty lbP* 
powers of magnetb bars, to that be might obtain an mfemnclng and 
which ctmldbc eaaUy changid inm aeooUniiona “ii 

mmthioc. hae. hcen'madc opoo 

biwmd. has potnied ont th. Iroe cm-e of thrir fiuln^ “ ^ 

ill rifteta^Ut^ in the 

mirnco which U not simply mechameah The boa, 
and tihratiooa,grBdua^ra^uir*e at the wrfitee of contact the 
win be a eunaiderable {inuaocot magnctiatii, and 

alone prodneM the .oVemeiit. wUl be wenhened b V^h^f «• 

licrin.eoi.. which 1 hnew mads upon the magn^ ‘T ”lr“ 
mU) a boncaboe form, has shown me the gtral dmadrantage of itpeateal ahockl, 
proeradioe from the staldco ooatniit of the armatni*. 

Vo*. II * U 
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JaeoM. aiuJJy trttiac uida all fladDatmn molioiit. prodafcd ■ naihiii* ^ 

BoiKii circular moikiii. by aawK oight el«itr»^iia|iii»»>c l«n uu a diw. roond 

aaii-and daht flacd hata aiaiiUriy amuifcd upon a Bxed plarfti^ Tba 
mnii of tba ban admittrd of much rarirty. proridcd it waa »*»e^y aymairtncal, and 
chat it altuirad Uw polea to approach each other at nearly aa poaniwe. Arraanenetita 
•err made, with much ta«oiuity, by which the polea of the iao«neta wan w»»r«d 
directly, and iO that (hat Inreraion ahuold take place proetaely at that potoC wbm 
the bara wrrr oppoaite each other. Ooe hnadred and forty*air iaymwiia la the 
arcoad weta readily effected, and .Jacobi declniad it would be eaay with bit appantaa 
“ to ehaayr, or to cunpletely iuterropt, the afcetrio current, ana th imi a n d, or more, 

A machine conaCraoted apoo dda peiociplw was. at the deaJra and M ‘it* ^ 

Imiwrial rooimtaBUi, pat on board a tea-oared ahallop, ^pj^with paddle-nrbnl^ 
to which the electro-magnetic enfine eu maianira led motioo. The 1^ waa SB feat 
hmr. and 74 lact in wiillh. aad drew S) fnl of water. In «»»**•'• **>•" T”* *“ "T 
IwTtc peraona m board, and the aoya*e on the Sen waa ctmtimud d^g aweral 
entire daya. Uy theae rapcnrarnti Jacohi waa led to the eo tic laa ion , that a hntlery 
of SO mnara fret of ptatmam would prodaoe power oqniifaJcnl v> ^ buna s and the 
Tcairt weal at the rate of tnir aulea aa boor. In IMS, Jacobi tnrf aaotliCT axpert- 
laeot. with a buttery of W plaiiaum plalea, each having M aijo^ inrlica <>f aurlacai 
when (be boat, whh a pony of It peraona oo board, went agniiMt the atraaia at tbe 

rate of s mitei an hour. . 

la 1897, Mr. Thoinaa Dayanporl. of the Colled Sttln. eonatroeted a ^ry angiM. 
in which permanent and ekeuo-magneta were employed. Mr. Taylor, to 183B, 
aatented an elertrwmaanelio angioc, both in .\meriea atd in thii cowtry, the prin¬ 
cipal aoTcliy in which waa. that ioatead of changing the polea rf ^ maciwla, the 
clrcirlo action waa, at Oxed rapel intentala. entirriT toapeoded. In HW. J4r, Uavl^ 
ma, rf lidioborgh, conatnieted an engine, to which be produord mAwn by iimply 
aaaprnding tbe magnetUm. wilbont a change of the nolen Mr. llokart ihiTidnm 
Blared aa eJeetro-auifnetic locoaiadTe on the Cdinbargh and Olaagww Raiiway i 
oarriaae waa 16 fret Umg, and 6 feat Uood, and weighed about i toon All tw 
srraneementa appear to hae* hern rtrj eomplele. but when put in motion on Ibu 
Taih. St waa not poaaihle to obtain a greater aprnl than fcnr mllea n hour. 

Pnifcaaor Page*! iloctro-magoetie engiaa waa for lOBie ttine looked npon aa a 
trimnpH. Tb# ftindimrfjijU prioeipl# i U !• lhn» ijrteribtfdi ** II !• WfU knnmi 
diet when a bclla of anltoble power u connected with the pobca of n battery to 
an litm bar, within it. will rrnuua hehl op by the iadnetd magneutB, althougb 
hebx br-piaced in a yrrlicnl ptBitimii aad if the bar ia partly drawa oat of tba beliz 
by (be t**"*!! it goea back wiw a ipring, when tba hand leto go ita bold. T!^ power, 
—the action of the bcita upon tbe meudlic bar within it,—b the powrr niud ia l^ge a 
•ngiiM'.*' fVofrMor cjihibitad do# of bit of bfltwjNfii 4 Boa 5 boti€« 

•power, at the dmithaonian Lutitotioni the battery to operate with being eootained 
within a •*««» of 8 cobtc feet. It WM a reciprooating engine of S fret mroke. ^ 
the wbole, ||w.l*wtitiff the battery, weighed about one loti. Proftwaoc l*age atatrd, thru 
tbe oaoauBptino of 3 Iba. of aino per day wobU pradatw one horae-pewer. Tuia 
•tstemeat rniuiraa fbrther ineeatigatuiii. 

Many eigoUae attempta have been nude. In conitniet effective laachine a to tie 
raoTcd by tbe power or the voluie battery. Among othera, Mr. Uenley eowtometed 
an rlrctro-magnetie engine of contiderable power, lor Mr. Talbot, and another for 
Profeaaar WbeatatiHu:. la tbcM then wera aiantr tograloua mechanical an^l^ 
Bimta, invented to orrrcotne aotne of the diHenltlea hitherto eacoonleted i Imt the 
pliyikcl cuoditiona were aimUar in thnae already deaenhed. Mr. Talbot’a engine 
waa a fret 8 Inchea loag, and S fret 6 iaehea wide i when excited by a Grove'a 
Battery, cooelaling of hair eclia witb dontde pUtea of tine, 8 mchca by_8{ tochem 
tdatinum piatca » inebea by 8j inchea, exeited by diluted enlpbario acid in thf pro- 
poninoa of 1 to 4 . and eonccntralcd nitrie aeiil, it drove a lathe, with which waa 
lonicd a gan-meial pulley 3 inebea ia dia awt e rr t hot in three unarlera of aa hour tba 
bottm wn> uoile exhaaated. 

S(r HjOnh. a fcw yrara aince, exhibited in Londim a large Biaclun«,«anatnicUd 
aoaewhm on tbe principle of Page'a l tbia. howarvw, failed In prodntn any gl^ !»► 
chaakal effect, and it appeara to lave bcM tbaodoned. Dr. Lardncr •toted, la 1891. 
that M. Guauve Franwnt,of Paria, wm naiag. with mach advantoga. an el«etio-mag- 
aetic engine in hia workahf^ for mmiag lathca, plaiung maebtora, fre. Ita o**, 
however, appean to bava been abamluiwil, oa accoont cf the great cort of the battery 

^'TJankei and Fcaael. (to th* CiWtiacBt. the Rev. Jamea Williain M*GtnWf, Dr. 
Kemp, and othera. In Great ilrhain, have, at^ different tbnea, excited mach attention 
by tbe ingeaisM tBnciiinea which t^y hare cunatmebad. 
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NatwithatamUnf tbcM ■nmeraoi tmh, lod. oonpcclcd wiih them, m almnet iifi* 
'hite imant of eBpcriment. k doc* not Ipt*"* ■■7 mtaeKUiQ expImutiM hM 
•Trr be«i t<*** CSM* «U«h ha** lad la the »ha m t.in n «m t of the Mm af nii- 

pie;iiip clMtricit; •* • moMTe power, k we* nmialy with the new 0 / directioc 
thm to theee eaaar*. dul the emey rred wee written. 

Rlectfw MegtMtima andnabtedly effonle an ahunet aoliniited power. An electro- 
may be roaetmeted whkh ihall haee a Uftinjf power e<taal to many fooi. 
k ■ probaMe, that thnw are Umiu beytaMl which h wualil not be pomibl* to iaeraaia 
the power o<dectm-macanaI thoae Umita haeWnoiyel bera reaehedt bot mptiaaiiif 
them to be attaioatL there ia nothiaff to prrreM the nraliiptying of the onabrr of 
etrctro-roafiwu la the arraagrinetila. It may be rtated, ia eonaectiira with thii part 
of the eoitiecl. ihal fnm raprrimeali made with Ueaider'a mwetomrur. It app^n 
that the derelopoienl of maeaeiieiB in Iruo obaerrea eoaie epreiai peodiantiea. Tlicw 
amy be thna de'-d ■ — With the eamr rlretn>^iiia|tiic< there ia, ae the mjtaia pure ia 
the baiterr are tnereaaed. a cradaal merroM of uatpielie forte. With ftma one to 
meTrWM ttaere api^are a. aerraye eaeeea of 81 Iha 1 after thia paint, with the 
III, ,mm of battery power, by the addiiioo of pair after pair of aiae and pUtinw 
elenwnta, the prodnetkm of power bmre a decreatine ratio to the power rmpl^^ 
and at laM, the additioo ef ftre aieoieote wae not fooad to pnidoec M Increaae of rf. 
fret eqairalenl lo the ralae of one eleoirnt In all eaprrimeota, thmrfont. oa eWc- 
Owmainetie omehiaeo, Ibe raperimetaeliit hae firat to detertniM the atm^ pmr 
which the aoft it«o it cepehic of amuniBfc ia reUtiaa to,—let The oinn^ of ^ 
of wire on the Iron I and tad. the aamlwr of dcmeati emriored in the excittn* 
aooroe—the Tolteie beoery. The Unttth of the mm and iia chiekiiam are abo pmata 
dmandinit apreial rooaideratiooa from the eoowrtietw of an elcetni^mmraTOr meeluM 
There remalm now to raamim the productioo of the power, E^ro-Supietlwa. 
The elretro.meobaa)elan la dependent apoa hie balt^, m the earor »«r “ » 
ctrani engineer ii dependent npoo hla lire nnd hie boOer, tor the prodncifod of me. 

**>"il|mk hmerloe mry la thdr rlfoete, end bimee atiee atntrmenia •‘‘'j* 
widely from each other, aa to the reeult obtained, by the dratraelioo (I (baace trf 

raHn7(deTelopin«) eleetrical ftMoe in the form of a eurreal, with the jrealem elleel. 

eridmtm of Jacobi maybe 
nugnetie tniThtae. it wiU be of great 

cnmmt withoot at the aame turn *J*^^J*!rkr«haie atieb whieh permita aa lo 
alternate eombinetioo of the poua of ptalre ia iW Toter^ wtart^m^ 

incretm. the ipeed of romtkm m will. V ^ ITiitamr hX 

ia ont Haeihiy angmented hr iT*K.«e Aweed ^ — t^nmab a grvat 

counter enrr^ keootiderefcly weakemd ‘’Jt «!IIre 

SSSi&iSSiSSSxiA : 

“Mreimnmd foreo, 

•team-power, or electrkW-power, w ihr by tbe 

anbn^ k i. the rwoU of mnacnlir and Uie^^l of 4<«r 

dae eapply of food to the l^,*!!! ediliiion oTfool lo the ftte*. aider the 

premalTibich i. kept ap by tta iforSdng Ommgh 

Ulera. Ia the magaeUc ofcaino 

wirre. and there earrmta are direelly ^deat upon the ctiemKm omoga 

or of Kff nr Mbrr metal in ibe battofy* TwOg 

Aainml power d^eiA on food. 

Steam power depeame <w oont 
Electrical power dependa on moc. 

An cipthraW nt of oonl **^*?*TI5? *•*"• 

to the obemicai awiaa gotog on. 
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ft^Jemble of TvtAlnff 8S8 H». to the rwroewiiciilar Iwiftht of om f«<J, 

Mr^?V»t« BniwIJ (hnwu ll»i in theC^onibh boUtf*. il Hod Towna »o J 
Caiud Mine*, thr corabnotion of one poond of WrUh **5"’™*", VT’ 
b. i^inl tBiiperttnrr. I(»8» mnd 10-4B'' ^ ^ 

hove ihnwn thoi one derree li eqaol to £3S Ik*, mlonl lo iho h«i*h« of one fooL 
Tlwrefoo. Ihehnrteeolvrdby theeomboMioB ^ 

nuebonteal fore* coiaM* of fnbing ll». to the hdgbt of one fool. ^ to 

mboat ten ttioce the oety •f tHe fceit Cofoieh enpnc*. ___ . 

‘«orh *« the eooditioot under which hort B employed M ■ inefire power. An 
eqdvitlent of line b neted cm by the «M in ihc 

iW reby. In thU imnwo of ooidition • eiren quantity of (deeply U »H In nHdbi^ 
tat Ihf qiuntitr oWIm. for „m,6^rt.y for 

Ihv of tW line. The •Ifctririiy, or clrcirtod dietnmniM* » feMnw 

era thr Mrihce of thriuac I U puM ihroug h th# nchloUtMi doM to co pper pU te 

Mitnin meehnnicnl r**Utnnce«.nnd ihaenportino of the force b loot Thbuhcnplw 

in ererr cell ol the eoluie MTWirnnml, »ndeo«t»Biticntiy the proportnnfof line »hmh b 
«:S^to *2?S^tcU rctolu i. eonidctoWy gr.«.r ll»n U dmnld 

the reenk* of hi* eepefunrnti. the moe^ir^foeen 
prodneeif in n DnoWi’e Utiory n* wnnl to UOd.lM Hm. rnurf ^ 
po^ of line, nod Ihel nrodnoed in » Orore ■ bottrry M eqnnl to l/tM.Witi Ita rnieed 

“^i*S2d«itt^^lnli*th« thb b Inllnitely nhorc »b»‘« »* prMticnlly^ 
ufainL A grwu nunth.T of mqierimenu. roede Itr Antbor en^ yt^ dnw, 
Muthli-d him to determine. M the mean nrernge teeoll of 

eercTai form* of hmtery power, ihni mm irf *1»& eotmmed ” >»« tot*^. 

would exrrt» f.«« en-iJ to lifting 88 Ita- to"* b gh. 

tfaue •tun nn n •eric* of enpcruncnUl rwnltti “IJpwt »>>« *• 

iiMlifled In Being the mnninmm ntrniinble doty of on ebetrowtape^ \ . 

iy nD^ieir* hnitery. nt 80 Ihn toiled n tool high, tor ^ r»*n “f “« 

Thb b nbont oucS the ihcoretlcnl muinnim dnty. In the C^bfa rngute% doi^ 
the heb duty, ooe ftoin of eo.1 nuod 1« Ita c^ ^ ^ 

eiMl of »ino ind coni need •caircly he reioMhed on. Tta piwent pnee ^ the mw 
b 8J/. per Ion, «nd eo*l can he ohtninrd, iocluding carrb^ to the imgiaef. at lem 
than ifprr ton» and the tmrhtm cirmrut doe* two-third* mun work than ein potw 

Wy be obtained from the metallic one. _ 

Br ImpToelnB the battery amuijfemeot*. qprratiwi may ermlnally *«reeo<I ra 
truine a cnmtcr ayniiable riectricar tortse. Bnt it limit not ta torjnrtien, that the 
E'eUfpoiofrj«y pbyiical foto* otaerr- . e^t Uw. 

in the farnaoe. or nine or iron in the hafirry. the cbnnieal «i«a»alM»t reprrtenU tta 
tbeurriicJmcchaaicnl power- Therefore. Uie atomic weight of the enrhem atciro Iwing 
tTand that of the one Wom being 32. it b not prartienWe, under the b<« po^l^ »• 
nugrmmu, to oblnin anythine like the mme meehaniesl power lit* whicb enn 
he obiainod from eooL Zii* Urn* at an elevated tempomlure j la baroiag a pemnd 
of one there ihonld be ohttlaed. an beat, lha aame anomt of meehanlcal poww wwtn 
it obuined aa electrlrity in iba bmtery. The be« being more eaoly nppl^ na a 
mime mover it nould be thr more eewoomleid to bum imc nn.ler a holler, and to nae 
k for generating atrem power, than to conannie tbm In nvultnb battery for ginrtoting 

***EL£??Il'S.'pLjCTniBb ASI) OILDINC. IBON. Profcmor Mi'ood,of Sprin/firM, 

Mawhniiettt, in n paper, which h* baacoounnnicatedta lb* Snrn/lArAaierifwn, worn- 

mnida the following a* nwefol reripe* for the daeU^ineinllttrgiit Ho aaya," I “ 

_oti ifnB.stj«Lor Bntafinoi mctml bMbran 



hfa*t 1 preftrr a htUrry miefl op h urore®, ■i\uw» Bg«|g ^—v 

the inttda of broken coal-gaaretorti—in the place of ptaunun. W ilh oo* large e^ 

(the ttnc ey tmder being 8*3 taehtn. andgsoicid with a mUtore of one part anlphnrt 
acid and twelve parti water, the graiihile being rarked with eommerdnl nitM nn^ 
1 have pUkd af* gram of^bhed iron boAlea per hour with bniafc J hnva nuo 
coated type and atereotypt piatea with braaa, and Ind it mom dnnUc than eopper- 

^«*‘»rt-are f>^ nf SJrtr. - I. Dnwdee 1 o*. of pare ailyer in ^oa. ^ 
aDd I o*. of hot water, aftar which add I soart of hot w«cr. a. 
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6oiu<rfil»c«uii.rfl«U-i««talq«rtof To ih. flr« pr^tioa 

W itrnca a Sil portioorf the •ocmul prtpamJoo. tmtfl 

nmriplu^ wWrU My ba knowa by *iiTia« «h* and a^ioK it» 

into ih* cwi UqaiA n Terj uimU qanntity of th« nectM pwjwiMtcw from 

.h^*^a^r.dTifX cuirfiHuia i* “ 

whuli.- of the aiitw ia not •cparawd j iC«» the olhCT linwd la 

U a Brnof Iba ailtcr U wnmlnl. Tbe eltar liquid la ao* to ba poo^ off, and 
thT^a af ailacrj^^ at 

valor 'rbr prrcipitata may now be diiail and bottled for »•«>. To prtfon 
mffijj. t> K 4 loa.rfineifnUttil 4oa.of nitric aeU 
acid lafter h la dMeed add I quart of but waur. wd pmcipt^ with 
neriJrauun. tTmcrediOK the wune aa fur ia cyanide rf ailrer. To prqwr CfiuuAt 
ei>p|»r, ditoolT* I on. of mi||>h*to of copp« in 1 pini 
waSr^or aine. di»ol»a I oa. rf the aalpbate rf aine in I pint rf hot waler, and 

biaiU rf hiM b^. red i«k me^type ^ ^ 

vhirh ia ao Injnrioa. W **“ andToa^ cyan.d^if pM. in 1 

DlMulre 4 <»»• (troy ) rf jl to he wed warm (ahoat »tl“ Fahr.) 

galiM rf rain "*.<‘1*^ w'^eoZ’^i^c^ ba depoaited rf eariow aUadea to mdi 
with a hallory rf at „/ • miaU nudity rf ibe cyanidta rf adecr, 

SuF.trrKO-PLATWO »*Ta ^ ^ a^lw 

ELECTBO-WBI *^ **^*^ „^ !,_ .Uch h Biai ba aBeompanied. 'fba ap- 

wratni eooaau rf ■ iprrad continoaUy upon ooa rf the ealrcautiM 

Ti»# iron ore redoc*I nnd poleatiacd ia ^ rlottro^f*** U amtUnj. Tha 

rfa eloth drawn "‘^‘^JI^Kntrucnbt into n mngnetSitnie by nny rf 
i™ i, tb.^ wbwb bw rf couM *1“ “*» 

*TbeaimUlan«>mnppeamncarfiharlae1rie»park 

nl tha reapeotira anda or a ^ ^ 

clerlriciaaa in the mHj «} • ^ Walaoo, comnieDciM on 

A ^triw rf al^^c^hSi. from the Tbantc b.^ « 

July Uib, l'47j when tjunVth hr to*."* rf n wire itopendcd Ui 

« .it,.liwrr to. tha 

WrttmintoBT Bndga. 5*^“°^^ ofwbTtU^oolBr’a lliU. tbe brgmntne. tbe 
fuJIowlng y.^'rrr^^l, «« uTuto^b^ ^ .pattwent. lie fc««l tett thU 

nificantiatiHita toia laVjr"ph 'irtaU 

Tbe Uea rf apidyln* ibb praj^ W ooeini ttejo 

proper wa» an earW deiaiw form»and further aSTanoea 

were nceeeaary beforo the ^ be mliaed. u _e v 

ia knowledge were e^tiaJ ^H* mart bnrtW ihetoh rf tba 

It woUd t»r eacerd oar 1'“^ cSotortonmirta with lllurtraang Iba l^g 

o. *>■— 

i. ■eri^j'xss - ~ 

aimple, otbcia more eompien i and, 
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tha cmdiiMmi mi^ tkt cUcirk forer ii iiMiiiA<t»d raiT't tome eoBditkimi 
brlna rciy ontiToanMe, and otbrn rrry faToarabia to tha ohjeat ia rirw. / 

Ktmoo k a well kaovn maana of proJacinit ekrtrie rflecta Anbar (ta Oiatk 
tUctrm) «aa tha fitat tnhataac* oo which thra ware ootioad Is a apaeial mannrr. and 
heoce tlM aame. t>ixht hodiea. aach m goldlaal^ or feathers, are atiraclad h; ralihad 
amber; the 1^ gold is <]ttiehl}r repeOed agsio, lha fratben not ao rcad^. la doa 
ooorM h was d k oorcta d that Uua diffrrcacc of hrbsTioar U dsc lothr ge^^grondturimg 
riactricity, and lha fNthcra sot toi the one allowing the fores lo dUftiH uwlf about It, 
tbs other rcacieing and ortatolng iTonly in or near the pniiita of contact i if the fomicr 
prupany ware asiveraal it woald bt impowible to collact rieotrkity t if tha UtVw. k 
would hr tmpoaaible lo grt rid of H. Cbadarlwa ia wall UlaaUaled and Inmrd to 
oaeftil aecovnt in the imo aad copper 'wirra, by which distant telegraph alatioiu are 
counactad with each other t maaiiirNn, by the glaaa or porrclaia artieira with which 
tha aaid coodneting whet aia tnapmdad lo the polae abore ground, and by tha gatU 
percha tgitb which the inliterTanfan or anbnarimr wirta are corered. 

The rapidity with which ciectrir furca traretara coodaeUMa dependa nm the elr- 
nunatancca audrr which the cuoduclnni art plaaadt ia ana eaae, aa ia tlut of wiro 
■oapended la ihr air, the elreino force hat Iluie clae lo do than lo tneei onward and be 
diecharged bom the for cod of the wirei ia the other eaae, aa In that ofbaried wire, 
it ban to dimu>b the clcetrio equUibriam of tha gatta prreha aa it tniTcli onward, and 
thoa inOeta eaoftdrmhia retardalfoti. The gteateat recorded arioeily of a aignal 
thnngh a aafprnded telegraph wire n l.TSMVU miUa per Mcoed, by hi. 

llippt the lowest reiocity thro^h a baried copper wire, 750 mi^ per amnd 
by Faraday. Intmnediate reioeitiea ata recorded, for which tha nature of the wire 
or the ennditbMU under which it was placM were different. Wbeatatone found the 
Telocity (if electricity oodcr different ouoditioDS bom lha abore lo ba >r8.UOn miles per 
arnioi * Ilia arira was copprr, aad was woimd on a bams. The ciecrrielty that araa 
rmpinyd by hlr. Wbeatatone in thiM caperlmaola waa ebtaiasd fraoi the bietloa of 
glasi against an amalgaai of tia. The aariooa aatoeiiiei ara dna partly to the eno- 
ditiona naderMbich Ihs aondnetinc win b plaeod, and partly, no doubt, to the 
anried propeT^ of ciaetricity from aariooa ooureea. And the aery different malhinla 
of reading off the atlocllias in thb and in other casta may bare aa laflotnea oan tha 
reopaetias aalnea. 

Qectririty b obtained bom other loa r era than bictioo wkh lO mneh greater foci- 
lity, and in forma io mneh aoorc appiieable and manigeahle for teiagraphie purpoaca, 
that bictional ciectriaily has not bm applied in real practice. It mnot not, bowearr, 
b* paiaad orer in thb ^nce, became one of the earlim Iclpgrapht, perhapa the arry 
flni la wbldi a long length of wirW waa actually and. was aotnnted by thb form <rf 
ciaetricity. In Itl* Mr.Iloonldt eatabiithed, in tbrgrtmodi attached to hb rasadenea 
at namtaeramith. cjcbt mllea of wire sospended by ailk to dry wood, bcaide* 173 
yaida of bonad win in glass tnbaa embaddad ia puch aad anrloasd ia troughs of 
wood. He obtained hb eleclricily bom a enmmoa cleetrical machina, and hb tignaU 
bum the motioa of light bodiaa, baUa of eider pith, prodnead under cimmiiUaqM 
aanltigoiM to ihote to w^b wa hart ninsdy rrfarred At the bur end of hb foie* 
anpb win two pith halm ware anaprmled %law logethar. EbobicUy applied at the 
home rod of the wire at ooee diffiiaed itself tbrougboot lha rondtMiag ayitnn, 
tncladlng tha pair of light faalla. Jaat aa wa bars aeca gold Inf recede afbr bring 
approached rabbed amber, and ac^nirad an alcetrk charge \ ao the pith hatla, each 
being charged arith elcetrieity, deriaed bom the came oonre*, recede bum each other { 
and thb in ohadinas to iba fundamental faiwa al matw rloctrir'ity, for which wa 
mast reftir rradan to treatbea ou the aiibjcct. Hna, foan, we hart one oolimry 
iignal. The maimer ia which Ur. Koualda turned k Into butgnage was Ingcuinua. 
Ua prnmad time bio hb aeraioa, and fay onmbialng tium and motba hr obtained a 
taoguage. lie proaidad a dock BHiaemant at aach atatiaa t the clocka were ao rggu- 
taled aa to be nubrunoos in their moarmenta; each of them earrird. b lieu of a 
band, a light due, harfog the letters of the alphabet aad othnr signab eugnard oo it. 
The disc waa hid^ by a screan, in whiek was aar opening. It b oliaiooe ibal if 
tha eUicka wen started together, and had naiform ntta, the lamr h«tet at the mroe 
tima (fflUlii lie abibb through tha opcobg ia «iah sciaeu i and Irttrr by betrr would 
paaa Maiatim aad wnmltanaoaaly befara the reapeetiaa opaniagi. If aboolala uaifor- 
mity b lUIBeall hr km^ periods, k b prsetbabU for ohoiner. The oeader iif a maw 
■age watched the npenmg of hb aereaa; tha raomant lha lattar oppraaeksd that ha 
dcoiivd to tdagraph be charfTd tha wba with a l aet fbi ty, and the balb at the for 
station mured i thr letter ihim abibb then eorrsapooded with ibe one at lha homa 
station, aad waa m^olt Tha aendar watehod till tha naxt latter be re<iiured came 
round, and so on. 

liCt ua BOW pass on to loma of lha Irading ^nrea of ebctro-labgrapky, aa U has 
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1^ rf Uf y««, »d to . d«criptia- rf AM.***"^ la«nn«t.t. 

ilnl knifa ■»» e«im«^ JS? an i~^" " U nvk in tke mfit 

piaco of meat, aiy a hrt ihe trin. and cootinno to do w •hBa the 

‘5^ Tfm — IjS. At brio* ap^ A. ek.^ 

Aa Crmt jSTrf aledrieily.^V •«*«“< "J 

■‘^'Siutysarxffi; -r- .•'.•^'g* Ai jsg s 
0,. *ii.^ irs, hZ^ 

wbich they am imaiai^ si i .SL fk^«f .ioerimrut Copper, aUTar. anJ plMuiHni 
mnUdbrtlmln-oftteknlhij^atomMp^at ,h. ,«, mauU a« 

or prapiJta (*aa cartoo) ki aeleatcd fw tt« «U.waiar. or fr«k. b 

immemtd ia a tama f f iKrtara aeptratol by n potoof partition i 

employed. Wh«t «« and Ae other metal in a 

tbe^liiTb mmally .i^ rf Zf« *• ““T"^ 

anlulioararytof «b Ae n^ m tVrS^ »ait» away nod l» 

aulabVt A the neid ■‘’*“A>“ A 1 nnleae peaeantiona were taken to aiaka it 

eoniomnl at the «!«» ^ oOta aetd^m^porew ^^^ ntmaj It b not 

rciiat the ordinary notion ^ the lolr^ y uiner the plate* 

attaeked. under ottoaTf. M Aey ara called, into which 

of ala* employed ta iJl g"^ wuieeted b» being wdl nmalgamat^.lbat la, 

thia acid, m • A** •*■!*' *nt«^ i.ijyfnJwiU waahedt and are Aea dipped into 
they ara dipped m a mronn te^ The oaaration b gmmJly repeated 

JZrmry and t« aT JSSTpremS^b 

a aeeood Uma» and. to Kmc kmm merrnry. plaead euhor 

■unilitur the attic pUte. while to A* a^ nercba wU i by lha Inttrr arraage- 

to the bottom of the td dmiraMe to 

moat, merrury b aoonomiook * nner bw haew airteualtaiy tie^. and ta 

a metal that »tjto mt ackad by * defcet m^ng alowly attockabla. Tl^a^ 
wary ralnablo i but h pomeaam t ——e b of enutll moment cutaparad with 

h^eaer. that k mrftera ta ttmtf ^Jt^^pU-o of A. acJTamS Ae 

c,nato lecoodary ««*A l^^dC tta apparatalir Oold ar plaunum are 

fr«i ftom Aaae defcwta. but 7 npeciaOy when pbtm^ Aat la. 

thmn: and hai bee n moeh xA ^ pUtteum. P« 

omTof A^ ehenpert and mmt ^^^^^EJractrr, b nuttb le to pto diea a ^ 
A aiueU pair of platen, no matter wi m we t^ w-etk. IMl prodwee an aTaiUhla 

that can oTerenaa a aatim ot P»™» "» A Ae '*Af»j|>A 

,«nlt at a dbtant •taW^ »»db^ J ^ ^ amtogiog a^ of paW 

amutgamenl*. ■ ,<M>rapfeag^ w ^ - ^ HxiStA tolo water-tight 

mUa. The mffUl* ■'* **°'^ th* r^c« (d-^ppec-^) ^ 

a partition, and iH Ae ^,i!^!J7iiute laiid, and the acid water poured m. »w 
in!^^ Aa aen* aiw fllWd up w‘A P”a neieinalla o*ed by Mr. Ceohe. and ta e*^ 

*r.r. dSnet pou or jmw t « 

ina commouicaiioo rabuog *****{“**1* ."ST^^Sd loan of <!■*• 6t>« «*“ * 

oopJ^rl^ A Ac trough form Aatw to and A* < « »Ac. tho 

e«U**Vha c or copper b the ptwitiwe "iL—, fither each to the other, bjypraiia 

boAiw A a coodi^ to 

Wirt* led from one to Ae "**^' * * ^_i. ^ iha other by a bmg wire (any a 

l‘e:?21 m the pta« Tb. to 
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tvtr|pT^lh win, rrUttin raetlitiiai of tbc win win b* nodiSsJ •ceordltgcl}’. Kut 
onljr am tl>« direction of UtU riirreiu fiiroc be iorerted «t pieaiurc, but il cau 

^04 Duuntoined for noj 

kngth nf tbuc, grtal 
or uniU, and is ri> 
thcr direction. Tbit it 
accompiMbed by tw 
rioua mccbanic^ ar> 
nnscnM'iiti, wbirb arc 
tbrkcjn.oocumnialan, 
or faa^lM of ibe ra- 
rioua Iclrmpb iaatn- 
menu (of which more 
beirafWr), and arc 
odea lb* only pirt 
prceeniioi; any euro- 
^eaily about theoi. 
Injtg. fOt.tbeMiBrceof 
cIcetrieHy, a, we baee 
already dncribcil i tba 
leat-inalntmcnl for the 
abourmal cute of ll>« 
wirw, that ia to ny, 
tbc lelegraph proprr, 
ia the part a. 
complex part, cootiat* 
ing of aprioga. ey> 
linden, and atnia, 
•bown below a. it 
Dothiag more limn 
tbe nr e aaaa r y meeba- 
ateal arraap menl fur 
difwcting at pleaann 
tbe enrrcM from ibe 
battery a, ia clibrr 
dirertioa Ihrougfa tbe 
wire, and Umogfa tbe 
part A. Uy fbllnwtcg 
Ibe lettan ia the order here giTco, tbe eoum of tbe eompt may be traced from iu 
leaving, aay lha pathiTe or copper rod of tbe haltery. tiU ita return to tbe fine 
or neniire rod iCr’nvwoAa'dnt. If a conqianion iaktrnmrtil were ia any 
pifrt nf the circuit of tbc win w w, it would eorreapaad in iu aigaalt with the faoma 
tortrnmeat,^. *04. 

One of the properiica poaaetard by a wire, daring tbe o ef diaefaargieg a eoltaic 
battery, ia to deflect a maanetiaed ae^le, If the two an panIWl in Ibe nurnui auir 
of tbe trire. tbe aredle ia deflected ibia way or that, when the win ia In tbc abaormat 
ftate I and if tba acedia ia eery delicate, a^ a large ennugb amonat of electricity ia 
rirculaiing tbrougb tbe wire, the needle roBchre the maximum deflection of IH>° 
Tbla ia au eattwine ram, and cannot be appioacbed ia praetiee. Indeed, tbe deflecthm 
of any ordinary necdlo, under the action of an ordinary tolrgrwph wire, would not be 
apprrdahle. Hal. aa rrWry toot of tha wire haa the wim amnont nf rraetiun, we liave 
merely M to arrange ibinga that many fret,- a tong length ef the wire, thall be made 
to react upon the nredle at the aame tnnr, and tbna the aiTect ia muitipliod iu pro|arr- 
litm to the length nf wire ao eoneentriiied. Thia ia mxnagtd by eueering a am* 
tidarable qoaatlty of floe win with ailk or enttnn, and winding it on a frame A Qly- 
704d, anepcDduig the needle wiibhi the franu. 8neb aa inatroment ia called, from lU 
prr.twrtira. a mSuifitirr. It ia ieen at a ginee that tbe wire of Ibe multiplier b an 
njJttnmarit and above tbe length of the actaal telegnph win repaired for reaching 
Ibe diXni atatiow. and tbua it practicnily iorirami the diauara to be tn^ncdi ita 
imaUncaa adda to Ibbk TV mobiplkn emnmoniy aaed add a reabtaucc f<{Bnl to aii 
or aeven milaa of telegnph wire. 

Let na now tarn to the free of tba inrlntment. tli^ a* bare a dial and ao index, 
which b on tbe acme axb aa iflli matpetiaed needb above deacribed, capable of being 
difleeted to the right iw left, and limited in He motion by hary pint. We have a 
handle for working >.■ nachanical port ao mouerted that a< it movci to tbe right, it 
directi a current Into the wire aach that tha needle move* to the right, and ricr rrrnl 
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„.^nanU-«n,««T«idl^ Tto TOJ 

b Cooke and WfanUtooc* impt 
iMffQe inetrnineiit, <05. 

Tb* fonn «Dtl «>«i»e«r of Um« 
donbU needta huUnuBrnt b e^wn U 
JUf. TOi. to preetoeir » dnpl^to rf 
the former j two henJlei, their 
mp^ve iprinsi, ituil*. <7““* 

deii, two mwliiplie". end two mag- 
nelbed nwdbe. 

i«dr»m.«»ltwoteMp*|*win^ 

buttery, howertf. to^cUrn*. 
or motw of either or toii^lndi 
arrtion of either oe both Reedlae, 
eecording to the 

the dblconitltot** the elphebrt. Thb 
loitntmeol to rarj ««en.i»c»T ^ 
plojedt meew^pe ere iont by U with 
e»tnoB« rapidity. _j . 

Another property \ 

wire eoorrylBg a ewreiit to rf 
conrerting toft iroo. for the 
■ magnoL The attraettre poww, 
whlA can thei be gleen to. a nd with - 
drawn from, the wdt iron at I*^T* 
b turned to aaeftd ac^nt. ^ 

prodwiag direct mrchanioid acuoi^ 

STto Uberating the detenta oM rkj^ 
tDorement U«« alao the effect of the 



t. 
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vtre if taa]>ptceUbl<i.«ad maor eosTolntunt vnum] tbe iron ■» ixmnrr 
hi unlcr u> ohuin * n«Ail irtah. 

Th(iiiDplrMa|i|4icmtiono>fibif priacipteitilioini iBjfy T07. Ilcir an tvo fanuf 

.» rwlf, AIM wUb conus* 

' * core fed M 0 |irf vtni is cos 

They st« hollaw. 
Boa a Ufbapfd bar of iras 
pMMTf tbrooffa tbem. pts- 
MnUo( ita ruda at tb* fbeo 
tiirard loarard sa iq. iba 
<ha*ia(. Thn bar be* 
cumrf aunetie, — fuma 
«bat ia eoikii as tUctnf 
■ u yoe f atcry time ami aa 
»• »n electrtcs] esr- 
resl dreolatea is tbe «ir»i 
and ila emia heeoaa rf- 
•pectiralv swtb and ansifa 
polaa. X narmir plate of 
inm, as an mtHrt, aa it is 
termed, ia mounted os 
pirnta is Ibosi of tbe rnida 
or polM of ibe maipiet i 
it carrice a Trrtieal atem 
spno wbieb tbe bamintria 

blS*' ThT 

aCwf n ft Iw innodseuitj tbe carrrat of eleetrieity islo tbe eircait, ia 

‘t"" ^ l»»IP<««e eoniiata of ose or B»rabi<mi^ 

th^ ’**^^*'^ tbe afasala far maraioa pnrtostt, half a dnaes bl^b 

J^~y^!el?S taU IJJX" ll«Cmcr, the eye. aa well aa the 

Fig. TOA abooa asoiber applicatios of iba direct actios of aa electro-magset is pro- 



dactng telegraph aignah. It h Mone’a pristisg tcleeranh twit armu ^ lt- ...j i 
ABierKa.ud seed to so amall eateni is Eur^. TV ooib^JhJ^ ^ 
the arsaatarr at ■. Aied at one end of the ‘•»ef whbb b^lf 
at e. dbi range «f mocioa here b ■m.ll fa order fa nrndnea 
rvgulatrd by the amoa d and i. The nociioa of the in^t mteraaoe j it b 

to Ita s ormal p^s each time tbe magoctiam e«aaea.^^/ ^!i{^ ^jTj*** 
daabet, wwaaiy caaabised. made Vj IV poiiited aerrm f ^ 

rsns^ ftora i, dram .» tV ri^ht ioXXwttimi of S? 

aignab ore ahoarn apoa tbe Clad of tbe paper alip, ^r harr dr ^ * i * i *^7 u 

*ht tv aeedb i^rafirat. ahody deacribed, tbe »reha2L2^tljS^*,!!^ ^ 
labeeb for c*^uig os the paper band, and tV key or eonliiSX!^ m 

theAgare. The amooat of preaaam rmjaired flTea Jv poiatT^^ 
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mirk. i« tneh tkU it lanooc eoortnWutJy be produced by the mafoetle ittrwrtim, 
d'<ri«rd from i currmit of eleelricity thil boi eome from ■ Ikr die^ lUtim » 

U> circaUl* to ibe eoito of wiro K. Thi» diaruUy doei net preeiU ki the •■pml-hetli 
jk. TOT, wkidi iro. U nwm, nol required to be more iku eight ae teu mito ipa^ md 
fai which ilio momeutinn can be Md ie ucomuliUed u u to eooipini m prodic^ 
the Anal reeult Mom# hai, theiwftiro. kml neoutw to a la •»« «»* iV . 
in prineinic. ii pretty much the Nme thing M the lanrumcnt itielfi hm it ha» oo 
brory work to da. ao norki to mikei h hie merely to act the part of a oontael- 
or key I h can hence be awl* mry ddieata. ao aa to eel weU by roch curr^i 
aa wwold not prodaee any amtioa ia the iottrament itaelf. The batterwa whiu 
fnraieh the eleclricay fcr doing the actual printing work in Morw ■ mlegn^ are m 
the leine ftaiioB with the iaatruaieot Itadf. The oMee of tlw 

aienale from likr. i^ to make the Decenary ooaaectiooe with the local baiar^ end 
inurnment eo qa to priat off the lignaU oa ^ paper b the 

that the motiooa of the inmrnincot and the relay am rympmhetie. a^ tto • 
trained eye oaa mad off from the oaa a trained ear can mad off *”* *'• 

rvUyi am cooetrueted whh much «ner wim than » required ^ the batro^l 
itaelf. to that the rurruni drcnlating b tbea^ althoogh Tory low bforo^ la mbnplied 
be a eery high number, and beeomae equal to the dricate duty mquimd of It _ 

Vig. mbanothcr ilhiatiationoftbedimct appUeatioo of thededro-magnet without 

T09 



no 


udeantitioua aid. It repre i e n ti a detent of Meflallnm'i Olobotype ^ recording 
abnaU The hmg tab# coofalna nnall giaee baUe. whiA am rraia^ Ibemia hy a 
drorm attached to the armatum of la electro-maguelE^ tint ^ 
atiracted aae haU b liheialed and nma down lalo a grooeed dial, whem a 
inepectioa. One or more tnhea and druom are aacel, accor^g to ^ ^ 

ilgSd required. A. applW to the wgiml CaJihS^ 

ebi^edwith black balla, for mdlcaling the 

ballaTto iwdiceilwg tbr buU eigaala eeuti ene with ipettrd bulla, ftr muAmg off tCU 
time b quartern of aoum or blerrala of lute 
The talk aben liberaind, all ran tato the lame dial 
and arrange thcnmrlTea •eritlim. v n 

We may here refer to the caee of anothCTtall of 
atarnm. ta whieh the magnetic attraction dertred n»HU 
the enrrent that arrirm, ie not euual to the 
nieal woch of ftrihing a Wow and aoundlag a ^ 
but which ii aWc to raiie a dcumt. that had ^rajaru 
a trab of wbeeUi and an allow the meehanii ui rf th e 
butrr to do tbu work required. Tkit arrauge^ut 
ia ehown b Cooke and Whrotatooo a alaruni,y9. 7lo» 
f ia the taU I ■ m. U tta doaldc heatW hammer, which 
b in fact the pendulum, uttarhed to the p^eu/. 
worh b a iupc-wheel hidden b the ^tr, und b 
gear in the uaual way with a coded aprii^ia^ 
box A. by the train r„ r, r. The rl***^^^ i 
netic par here, ua b lUher inetnanenia, b ““r? 
enoaghT u c b a brer moetag ua • 
kaebgal noe end an armalam o. Ihoiug tM pw 
of the efeetro-magnet ej and at S 

hook which the** the wheel r. and ta catching ^ 
notch on la ditmmfemnce. heepe «he Ima «^ 

Rut when a current titeuUlru thn^ the e«»^ 

the urauinm h attracted, the h^ b ^ itiikea u aneeendca of 

tnun k libmtrdq th* whlrk mcuo* th* WrWa^^i «■*“**• 

Mows. 
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h to It* gornsl posulnn when th« magnciiim eriun. Thta iJiniiii U u#d far rmllin v th* 
•dj^art b«t«««a tl» iprrax cm the otie luod, uid the miigiieticVariciioo ot che 


Tb« telegraph origl^jr adopted md rtin fau-gclp naed by the French Admlala- 
tration, h Mmewlut akta to the alanim joat de«>ribed. It Lu a tnia of wbeeti, a 
and a pair of palleti. There ia, howerer. no petSlo- 
lum I hat t^ ^tett m connected with the annalare of ao eleetra-raanet. In —-*■ a 
attracrioo or reimiaian of the armatore, the Kane-wbeel ia 
i^^re * repalmon a .hole inothTJTthlThm^ 

tour eonaetnliTt attraetiotu and repuhiuoa, 
«»po.ahe«L The aaU of U« Utter 

thronshthedialcrfthe laatnuncnt(/p. 711 ) at.dcarricaanarmaorhC% 7 ia)!e^ 




t^^oo. are n^e np rf 

half hUek tk. k le I- P'*™^ "t ««h of the two ornia ITtu am ia 

‘V *• -ffTthe 

iJ-, ci^terpotae, WTien only one half of the dial, or ooa 

eeoairelr ilJt^Lv* ahown by prodacttig whh the one indra inc- 

fint **’' »hoae comhioalKHi makra the aicnal, alvaraareins 

on the dml caineidci with tkJ *° coortrected that the pnailion of the arm 

«• OM eianenlei wrth the poattiou glean to the handle, TIJ U a front elrw 

•** *he two armat pan of the dUI la 

■nppdaed to be remored, ao aa to ea* 
P^*ae the foar.loothiHl*whrel already 
mentioned, and the palirta e aad r | 
which, in their mtnrcmrnt to and fro, 
allow of the oemi-tiioth adeoarea of 
the wheel 

. t” ‘hear eariooa applicntinM nCibr 
ejmcD-nugnet, the annalare baa bean 
” **y Itai n, and the only action of 

It II^ been withdrawB from the Bapnel aftcr*^"".T* 
rltlo riy itt own graeity, by a eoantera^ or^Tr^SiI^^'^ to-cireuUle, 

leleg^ that i. 53l hnowi and irntuTTSS^S^tL^tT^ 

which there ia no raaetina tnriiuci and in whUh Ik. *hviiie telegraph, in 
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i^owisg ( I ). So loof ■» no carrcBl ii chrulUing ia lli« ooBi of tlic ♦Vtro- 

mocltrt. Iho crt*e«oU «rt irap««iTt »oA Iron. »nd on uo* point of 

)ui» mi.T» t«>il»nr} than nny otSer poiat to iitnct elUtw ^ of llm mopirtiacd or^ 

tlol u bet*«B iW Hot wWl* a eormil la caruIaUi«. on* of 

mdoarcd with nonh maanelio polarirt. wluch b 

and th# otlwf with »owi polarity- Buppow tb* himu o^a njiil ^ 
m n..Tth polra. tlniH of ib* lA wotk poJa*. and lb* ly ^ of tba “ 

nnoh. Four force* will conapim to tnor* the needle to lb* UA 1“ top ^ 

altracud hr lb* loft hand creteent and retielkil by lb* ri*bl i Ua bottom wdl ^ 
TcoSld b/tb* b-ft, and attrartad by tbe ngtn- When thb enr^nt oe^ 
coWrlba^aimpI* aUraetion b*l««n tbe mapnoliaed ne^ a^ the auft rf 
cr^t trnda^ retain It in a deOrcted poaitioo. TUia wiabncy b increaaed by 
a lltti* rtakluBi magiwtiam. that b ap* to remain in ibe beat iron, notwitbaiaadnis 
aTcrr car* lb ita^r^aratioo. In ord er, tbare fy*. to rwfcoa t^ 
maiuoa. a abort qaiSi current in tbe rvrcrie direetloo la mren. Ti^ inrtiwrnla 
or dcmblo. t>oly one kmd of deflection of (fc n^e b UTaibbie^ 
the otlwr BWiio* b«lnf rartHy Ibf Murn to (he nornwl Tht 

ftio^ (JSSu iphabrt ta compi^ of Oeflrcliooi of a tl*ort w a loof dwalioo j thr^ 
nre p^oevd beboldin* on tbe enneot for an Inatant or for more l^"^ 
nnd^be rnriona oomhlnatione of abort and bmf airrea|»o od_to M t^ a ^ 
ayMr^ Tbe donW* neetUo nlpbnbel conibte of onmbmaAina of Ua deflecUon «f 

•’riTw'rf^rSX-.lnbnunrnbmfo.tom-.plctfoKUmdc^ hare 

Tia 



tn damribc mKdhrr of 

„«U. Tb. clcclrieity ber* b mLi in tb* 

action, bat by mrana of maSDrtmm , carrrnl 

pn-^ of n mapn^n mullSol when the niwl.b 

of rlertncity U »«icra» ^ fmoeenc of th* eWctriwnafnK t I* 

a coll of coirrJ 

tbe OM eaie eleetrioty bad l"”*^ Wa hare here a powrfo 

.lectriehy I bme* in one direction, »ul 

art of iteel mnitBeia . aoaih enda aimibiriy arranged B» tbe other 

dircctioib Faent# each tl-^a»ed iron tod and tbe c^ od oorered elre. 

„,*mt penper, n ^ ct^nil of„ aab. c b a 
aa deeenb^B Jh- • “f• . ■IrtUo^iUPV* nwrea ftom ito onmiil 

lerer or bey t on deprtaamg '*"• jjl* Ul lb. ntfwn of vrt^ 

ia a rrninu of Icenw 5^.*? abor*. eo-pl«f-ob , 

maitnetfe force, and Una » the dtooWoc^u"^^^^^^ 

th« copier oir. b merred ta t»» ftJTTftebln to • •»«*« *“ 

foTimrabt* coodittonit and wire. Jaal «■ “ 

Gnea of inafoctie fo«« w^Srrd in Murae'a arrangement (/*. *0«) la an 

Mmt^fromnkmgdl^ce. hijd ^ ^ mnhlpIW m order to 

cn.;«b uu. w to ‘i: 


clectru-magnet of n long oo y °f, entrent. that baa to be aeal to n brng-ftitanw. 

do Itt w^b. ao bera a «„ vir* in order to bar* ciecim-^m 

mnat be g..«r««l in • lo*^ U it. U like mawer tb. ebetn^ 

fore. .uHkienl Ip orercomo^J-^f"** ^ firKdrSaWon. tb* 

-. ^ cwl-etrii- correnl cant* onfo dmtag 
i^ofU* ***** m^iffncta. and Ub mooon maat 


name mnltipljing ebaraetertaai^ i.*frnni o? lb* meet magnrta, and Ub - 
the motion o/ib« ‘iiTlto* nod the cnrT«otX«ble, bat the cumnt 

be nuber brbb, or lb. chanp: of f law b ^ remain, deflcctoi ftem came* w «'«'« 


craaea 

VC 
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klawlj to th «^ nomal ^oution, iW iMcdl* «iU resiam drflret(4 | h*». If tb« kaoil b 
io trmanr d^A i the coik fetmrn quicUy from the rvipoa ef gtrvatect to tjo« U 

n !n- “ J"***"! pwitiooaod iwtoTt* it to ita aormai pUor raadr 

Sf ** ** ***? , Io « TMirtil form of tliia inatmmatt Mr. U^rr hjtt 

ohvialM the DccoaitT ^axinog the rWetm-nuMstieta, atill retalninc the ««-— fhada- 

^ between Die branchet of the Mnnaimst naciM? ami 

•o ibsl the ftiY of the two uaneu. the pemiatient aa^tbe he 

” tl>« Buigneu. The dm haa a motion oo a eentn i the araalitttra 
IhS odlmti to the relaiiae pwitloo. of 

wS’ihTfc^iJI^rflw'u!!,^!'*^ «i«i^ tw a iKd. ^ th. w.iart 

P!r r".*** ■W’"- P0*«* of the elmn>-iiui«n*t. By ihit arranre- 
^ polariijr of the aJretro-inegnH ia rermed at piaa»^aad in ita tramitSt 
Am beinjt a magnet writh ootei in one dlrortinn, to hceomlnc a mairtHtt whh poles in 
the rerri» d^MW, an efcrtrie eurrenl fa an>erat«d In ifc wW^th wblKl. £ 

“‘"JT'y ®' oowwling as the tranaitino 
This fbrm of magoetielectrie maehimi 

SSi,.*?- “’ o™ ““ 

peu lenjtth of ftncr wire. "liieennwnt Aon thebaltery fa called ihTivtmuw 

J^dLoZU .fc*!*.L**^ noticed in all tha arraagmenti which have hitherto been 
4»cHhrd, tbal tlm aignati art produtad by notiotuL^^tkai tb« _ . 

J^nTSire^ • piMeof soft iron orV^e of ^.^etfaSd^^ 

poW into its eonatitn^t elemctita. one of whfah/tte^!^J^,jiV^i„^ 

»>«■ The HO. hSda good 
^h bod« of a more camples ehararirr in 
a!r"^i»" ^ eompoond adei^rd 

•y Mr. Bain fa < 7 naide of potaaeinn. tr.th 
, a sulolian of thfa, ha aatarmlrt a long ribbon 
•«» tl^twployrd ia Morse's 

. U) to PM over a drum of brass a. betweea 

^ »■ I™* I»»‘ or stylns 

r. the eieetrie cnirent eeters the apM- 
ratM l7 the point p, passes thraagh the s!^ 
In^ of eysa^ of potnashna, with which 

s^ng K whfah fa la'oiet^fa oonUct with u£X»" ,? 
and Om well known eyaoHle of iron ( Praasiaa bjoe) fa 


N?- 
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of tiM iroQ Mjlui r vUli Uw piper, tlis Iroo of iW ctuopMind ketog wpptM \ij Um 
■ tylna itMlC The paper ii <amc4 on bjr ordiairx iDrcluaiira t and a iU and daeli 
alphabet it fonnrd, according tn tba duruioa of eoalacta at Ibe entding autioa. Then 
U a aiaglc win and a donbla wire code i and the lignala appear a> deep blue marlit 
onoo tba paper. SappUea of paper aatuntad with tba tolutam an kept in icaerrc. 
lliit b onijuiaUiaMlily a telegraph of cxlrniM tuupiidty. It baa beta etaploycd with 
much mutirai. 

Mr. WfaitebooM praparrd tar the AUaatie Trirgraph a ajalrm in wbicb motinn 
and cbmnienl actioa eaeb play their part. The aaeoadaiy eaimti that be empbiyed 
ware nnt abbi to ptodnaa Me cbrmkal deeaa|loeit!aa that he mpilraa ter bb •ignab. 
He roenri>re rreeired them in a rery aaBailire relay, eUher an electro-magnet or a 
■uultiplwr. The Rby wm a eontnet-naker, and cooneclad the necraaary number of 
liK-al tetiariet oitb the printing apparaioa, *Ucb conaiau of a ribbon of piper, aatu- 
nccd with a ebrmical aolntion and paaing between a drum and a ataei point 

We aboold eacand odr Umita. wara wa to attempt the dcKrriplioo of aome of the many 
other forma tbal bare been propowd. The abore an good lUuatratloea of the leediog 
principled and are all bt McoaeaAil am. flome ulempha win print in ordinary eba- 
raetcra i thla rranll b only atttined by mach compkaity t and ita ralaa b mot* than 
on etionablti.b being aa eaay to bnni a new coda aa anew alphabet i and ccbgTaph ebrka 

iwad ibntr aignalaaareadUyaa they read ordimiry writing or printing, and they aeqnin 

then- knowWg* in a rery abort time. Hence probably it b that lele|™h* to print 
in ordinary ehametm are but Uttla known inrenl practice i oeretihebm. aome rery 
i nioutmg ramromenu of the claea hat# been nrodnce<, by Hmue. ud te|^Uy one 
umrn receally hr Hnglire. both of the Tnited Htalra. The faUowmg table ba* been 
drown onl m no illnatratioo of the eodea of inme of tb« ehlef inatnuDenii that batt 

been the eabJeet of thii article. It abowa the anmber and natnre of the tlgnala (de- 
fleetiona. doia, daibea) fur prodocing the name of t^ gn^ dtacorerer of 
magnetiam, which U the foundation of ebotro-telegranb. The Ugnm M the r^l ara 
Ibe number of marki or aigni in printing and in each kind of teiegrapb 
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rraaii^ HgMk of blfbor pover •»» obtained under touianci eimiaiiUiKe* { and 
alio IM otfmlibriaa^ of iba t»o oMoird earmiti no; hr dUlurbcd u any oUcr 
bo*®*** •br Matiam, aad ligtuui nay be mode by monly miking a eonncctioa 
bMvern tbe line-wire and tbo earth t bceataw the nefatire pole at cash atatioo it BltrJ 
up in pemaaent eannaetion with the earth; and, at tbe pcaitire poire are in bite 
a n w o e c tioo with the Ibn^wirt* aaeh battery' enrreat it luailc to eircuiafe ihmugh Ha 
own aignal-beU crery time the earth and lioe-wire are plaerd in rotmcctiaa. By thia 
meau the guard of a train ran nmke ilgnali of dblrrea to tbe ncarett atatirm without 
the aid of portnhle apporatni. Conaidetahle caiw iarvt|uind to olitain gocai ocanmuni* 
oatira with tbe aartb on tbe open milway for mahing diitrua aigoala or utberwiM the 
mMbargv m imperfect, and no aignal b made, Fnh-Jointrd raUa are erry raluaCe fur 
tta purpoM I ia ibelr afaaraea, ctpreblly at emban b rnen t i, metal waat be buried for 
the poqnoo at mterrab ia the moial earth, and a wire altaclK'd for uae. CuotMit 
fprinp OB the telegraph polea are tiiwpoord. 

... TelegmLh wirra are mupmiJcd to polea by in. 

atiblori of earthenware, glaaa. or porcelaiai Ihu 
material cod duipe rarjiag aeeutding to the ra- 
pericoee of the engineer nad the ieog^ of line 
Id hr huntated. U rcry tbarl Irogtfaa, tbe Intlf ry 
power roquired for orerooming reabtaace b 
not great i h will tbrrvlbn not oecreoma the retiat* 
anae of an iaaatalor of moderate anality, and raespa 
to the pole and thence to the earth i but the hattery 
inwer mtoired to o ee t eome l^ reabtaace of rrry 
loag lengtba of wire b erjadly aUe to ortrrome 
the miiticcoi prreculad by inferior inaahuon^ aad 
... i_ conilderahle qnantitim at creiy ptilei 

10 that the ftnree which reacbca tho for 
•tatioa wooU not be eqoal to ila work. 
It b for tbeee long lines that the 
grraim ingenuity baa been eapeadod 
m ronitraeting hunlaton. Fine puree- 
lain b aicct la foeoar from ita pmect- 
ing a erry amootb •arfoec. and bemg 
km bygroatetrie than ghm) and it b 
diuorted into anial myiterioaa in otin g 
ibapca in order to prraeal aa great a 
diataaec. and one aa ninch abehered aa 
pomihb. b^ecB the part with which 
ibe iine-wirt b ia contact and tbe 
part that b ia contact with the p<de. 

^for inhterranean and aubmarine 
wirai atiU greater rare b nectiaary. 
becatue they are in the rery boaom of 
the eartit or ica, to which tbe oarrevt 
wiU tacape, when aad wbera U ran. 
ia onlrr to coaiplate the dbcliar|;cu 
ftg. 715 reprearnti ihr cable that bat 
bcM lying fo the Britbh Channel be¬ 
tween Uwer aad Caleb, aince Bep- 
leiabiT. U5I. It aantaina four No. 
I< cbppar wirre, each wire b doutly 
cOTcred with gaUa-percbo. Tbi' four 
wi^a arc then iwbted baa a rotw i 
a^ the rope b thickly raecnd.'arat 
wMh hempen yam, urred, and BnaUr 
with a Jaclul of tea No. I iron wirtw. 
The caUe b ahown in iicnpectiTC and 
la aertnat. finite ahowa the p«r- 
•peetbra and tmioa of ifc, iriih. a 
ktngb wire cable, ft eonaiata of a 
atngb ecatral condoeior. of one No. 
IS copper wire, duobly mcred with 
gaita prrtha, then with hempen yam 
— ®“**7.* '*•* • P»®*octiag 

Calati cable weighe 7 toni per mile; tbe liih. J totter 
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teU^l4i cabl^ of which oeulr 3000 mihm wtn prtpaml, b io Mctina, joK Ibc itM 
of • lilTcr thrcc^DDf piece. It b a linttb wire eabl^ the wire wm a ttt^ of eceea 
No. 31 eopper wiret, tivbljr e o rertj with ntta prreha, thca with jom, ami prutocted 
with dihtrai etraaib at mwn wirea aacm of Kti. in irso wire. It wrtghi 11 ewt. 
to the mib. Thb eabb b kiiL The iroo jaehet b in dbiepiue aow far daep m» 
eahba. Hemp b prrIWrtd. 

Telr^pfa ai^naU pua with fiir len rapulitT throub buried and thmogh anfauia- 
riiMi wirea, ihaii aluag the aacieat aerial wbea. The claw timrelUagf aientiaitcd 
ahnre, wen through wirea at thb kitid. We maat refer lo inatlaai oa Uectrieitw 
fiw fMl dotaUa nf the eesditioat prrarated bj a lelrgrapli oaMr. la practiee it fa 
foaod that on flrat arndiag a aigoal inlo a aabmergml wire, the ekec^iqr b de> 
l»«d oa Ita rood, in order to pr^oee a ctrUla electrical coriditioa apoo the anriace 
of the gnita pcrcha that b in immediate eoalaet with the oooduodng wbe. Nor b 
thb all t bribtv a aKOod dbrinctira tdgntU can be aent. it b neeeaaarjr that the oon> 
dithm prodaecd hj the flrat aigoal ahall be dratrojrcdt and thb la an operation, 
mjniriag eren more time than waaconaamedui the mm act at prodoeiog k. Theae 
two elaam of retardation, capeciallp the bttrr, werw lari|el]r maoifeated in the AUantb 
cable t and have railed Ibrth all the Ingcnuiip of eleetneiaaa. In order to mitigate or 
to OHMlife them.—C. V. W, 

F.LECTK UM, or ELECTRON. The aacient Elreimm waa aa allop of gold with ( 
pM ailrar. The Elertrumaf KalpmthbgoldM ailrerM. The ancient name of amber. 
T1 h> modeta Ebetnua b an alloy of cupper, aine, and tin, with aumrUmra abhcl. 

ELEMENTS. See E<|ctrai.B]rTa, Cmatti.-Al. 

ELEMI. Thb appeari to be tha leaiaona prodnet of rarinaa eerrhiathhuna 
trrea. The Ediobiirt^ Cotbge, atatn It to be a “eonorrta reabioaa exadathm feum 
one or more iiintn nalaail pfainla.* And the London PbormncopiBb deeerihta it. or a 
roorme torpnitine dctTtrtl fram an onknown plant la tha mrmcr editioa .fjeprtt 
Etaotfero war named aa the plant producing thb nain. Thb error waa doe to Lm* 
lUBua. who eoolbundad amirr one name two dbtinct plant!. The iarpier quantitica of 
Elcml eooiD to aa from the Dutch aettlenienti thtwogh Uoilaad. It U impirtcd in ** tha 
luma," and in ninM~r weighing from ooa to two pinmila tacb tnrdoped w a palm leoC 

iMoaalrc gire* the GOBathaeiib of Elemi I 

VolatUe oil •••-••-- 1S*5 

Reain eolnbb in hot and cold aloohot . . - . 604 

Renin lolnbb in hot bat not in cold alcohol • • *310 

Bitter extraetire • • - - - • -10 

Imparitiea - I’S 

The min tnlabb In Cold akohot eonabb according to Johnetoo of €*11*0', white 
the latter (£/ianar) b oompaed of 

Etmi b emplored in making lacquer. 8oe VaaimH. 

ELEUTRl.kTt (N«wti«r, Fr.. .Sr*/maea,CtenrL) When any laaololite powder- 
■nrii aa chalk b diUhied tkroogk a largr body of water, and dm allow«l » mlmUe 
alowly. of cootne the larger parttelea will by their granty be dmdrm to aihaUr. If 
ibro vap#nifttaiii lirtoor m poanjd oft or better. If drmwa oa by o iipbon. we lUrf 
powdrrwUl colteclcd in the next xeaacli and by thi» proem an impalpable 

powder may be obtained. Thb proceaa b oalted Ebririaium. 

F.LEI’H ANTS'TCSK8. See Iroar. . . ^_ 

KLIASITE. Anoretifrranlum,amineralallledlBpttehblende.tntldiff*niigfrom 
it widely io iu Urge proportion of water and lower apo^e f"r>tT (*■«•« ^ ♦■»*?>. 

It oc^ with floor, dolomite, qnaru, ite, at the Hiaa miae. JnuhlmauL in terg* 
flattened pieeea, aoim'timea half an Inch thick , of a dali roddbb-brown ontenr, 
approaching to hjacinlh-rcd on the (dgea . - „ . 

It b aabmiwtoocni. with a greaay aabriireoua laitre, and affoidi a dmirinwa, 
rarylot frora wax-yeilow to orange. Hardnaaa between caidw *■** *•* 

It b eompoeed of Fetoxide of tlraaiom . • • 11*11 

Alomioa 
Iteroxide of iron 
Protoxide of iron 
Lime • 

Magtwaia • 

0x1^ of lead 
Silica • 

Carfaonb aeht 
rhoaphoric acid 
Water 


1*17 

643 

i-or 

3 - 0 * 


4*61 

s-u 

ril 

IO«6 
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BWfat* lk« Uowpipr h iffonli a laaetion lilut pitA h l rndr , Pteewpcatd b; 
wunatie aeid. — H. W. B, , 

Et.IXIR OF VmHOL, a pfrparstina of lolpbario irii, »ub toma ananatiof, 

FXlt ( C^mi. Ona*. Fr. j Utmt, G«r.) Of tbii Evropaao timbor traa Uwa* ata 
(vi iDMua. Tba VImm Camptalwu, (be EagUih Elm, k n^arded m Ibla eountrjr aa 
Sant of Eampraa dectdaoiutraeafcr park Mcon^iiiliTrt far opwardi oftuo 
}(«n, fiirmioc a roDarkaUr Mnigbt tall traak. Tbe qaaliljr of limber drpcada a good 
deal OD tbr ioU ia wbiob it la frowa, beiaf alwaTa beat oa a dry, bmy aoU, aad 
plenty of air. Tba Ulmm aiealBM, lb* Moiutain-Beata or Wyeh Elm i the trank 
n not as loAy nor the wood ao henry aa ibt Engliab Elm i aad tbongfa eoatae ppaiocd 
ki rrry highly ptind by akipboilden and caitwngbta. It poaaeaara grtat loafiladtoal 
ndbeaioB, and ia nmaaqaently one of oar auAm aad atiaighteat limbein. Tbaao 
vooda an not UaMe to a^it, aad bear th« driying of aaila or boha brttrr thaa any 
other timbrr, and am czaeadiafly dambk «bm c nn a taat ly wet. They are ibeRfbio 
mocb Mcd far ibr krala of r i aieli, and for wet Coondatioae, eumrorka, pUaa, pamfie, 
aodboardafarroOitt. OnacooBBtof ilatoaghaaiaU iaadrctedfartkenaraa ofaibacla. 
and tor tbr gBBaralee of ahipa. 

ELVANd. Oranitie and tolapalhi* prophyrioe tocka. vhiok art totsnently fimnd 
trarrrahig both the gmaiie and alate rocka 

“ The Brua or rrlaa of <|aartxitorana porphyry, it, a graaakir crymalliiie 
mittom of feldapar aad qaana which are commoa both ia Cornwall aad Otroo, and 
near the gmite of the tooth.«at( of Irdaod, am probatdy ia reality granite reini, or 
Tciai pnxwedtng from a graailia auia.”—^aAm. 

•• When Ihatr p r w e i le ertae are of a largt aiaa they am trnaad Elm tvmtti iad^ 
thia la the only dletinetioo between thete two tonaa of eioogatad maaaae of gmaitio 
mrk. la eompoulioa thnr olraaa are eithec ihorl-mck, timu, ftlaparite, or orao 
tarwtica of fiae-gTaloed granite.'*— Dcom. 

EUAILoyBRAK'r.a proccH which eoaai it a in Boodiagooloomd bat iraaepareni 
glaara Otar deaigaailaniprd la the body of earthen warn or poecclala. A plane aartoce 
M that pmdored. la which the csritiM of ihr mamped deeign appear aa ibadowt cd 
tariooe deptha,tlw parta ia hiabcet reUef eomiag acarmt the aarfaca of the glare, and 
Ihne bariag tha rflcci of the iighti of tba pirtiim. Tbit proeeaa waa httradared by 
the bron A. Da TrambUy of Unbellni. aetr Mrlon. 

EMRALMINO. (gaAtma—eat, Fr.t i : o ft a < mw ea . Germ.) Anopcralioo employad 
by the anclanta te pmaer re huataa bodia from palrafiictioo. From theirnaingbaimaa 
in tbr proorea, tha naaw waa dcrirad. See Dtanrnacrioa, Ftrrarmmaa. 

EM ROSSI NO. Oar of the plana latrodneed for cnnotauni ctora In machinery 
which nppeara to be the moat eflertire, ia that of Mr. Tbtanas Oretg, of Roia Rank, 
near Bory. Tbii macUaa is Ihue conatmeted. 

T17,7 Id repteami three dietlact prinliag cylindert of copper, or other inhahle 
.Bialerial A. n, C, with their necemry appendagta for printing three diflerrut oohiam 
npoa the Ihb^ A it paiiee throogh the niachine t rhliCTaf t^ir cybtubra a. a, or c, 
may be employed aa an rmboteing cylinder, wilboal perfltnaing the printing proeeaa, 
or nay be maw to dfcct both oprralioat at tbe came time. 

Tim ihbrie or goodi to be opmted npoo being firat woand ti^tly apon a mtlcr, 
that roller it to be mounted npoo an nxte or pirot, bearing in ama bracheta at tbe 
bach of tha marhiae, as diowa at it. From this roller Ihr fohric a a a a is coodaeted 
hclwsan tcaahm raik, tad pasted aadcr the bed cylinder or paper howl c, and foam 
ihenoapraecada own carrier roller r, and orarmeim baaeanot thnwa ia tbadmwing, 
or it may he eoadneted into a hot room, tor tbe p ar poaa id drying tbe oaloura. 

Tba (^ndeta a, a, and c, hanag aitber ctigmead or raised nufoees, are oonaected 
to beding railam i,t,K rerulviag in tbe ink or ootoared troughs e, r, e | or rodleaa 
(rba, calM sieraa, may bt essployad, as la ordinary printing macblttre. for sapplyhtg 
tbe cotaar, when tba derioa oo tba lartoee of the eyUodera ia raised t tbaas oylgtden, 
Biay be fuiaished with doctor* or aempen wbea raqafarvd, or tbe same may be applted 
to aodlest fries, 

Tba liloeha haTea^Jaatable acTcwag.A tor the purpose of bria|^g the etVadrrs op 
agalte't tbe paper bowl with any reqmred drgme of pr smi in i t tba cylinder n is 
imppartad by las gadgsMu ninni^ in bhicka, which bhi^ Ada in tbr>lDWcr pnrta 
of tbn a^ frimea and an coonected to prrpendicatar rods f, baelng a^iusteble, 

semw nm 

Tbo lower tents of ihane mda bear apas weighed keen d, k, extending In front of 
tbe mii^iae (and byincranaug the weights 4 f, any degroa of opward prcaiare may be 
given to tba cylinder a. 

Tbe colour bwxtf or trooglia c, e, a, rarrying the freding rolWm k,k,k,Mn Bxed on 
boards wfaieb altde in graoves in tha aide frame*, and nillam are a4)oMed and 
Voogbt into aontaet wHb tbe tnrfacr of tbe [ennting cylinder* by acrewn. 
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If a btaek cloth ihoold ha rt<iairad ta he iatrodaiMd betveeo (he cjliadrinl brd or 
paper bowl a, and the (hbrio « a e, ai the ordinary fidt or Uaukat, it aia/, for priatnif 
aad«abaaaincootiaa.aitk< . 

or paprr, ha of linen or 
oottoa I bm if vooUen 
goodi arc to he opemlail 
apoa, a cap of Ml, or aoae 
aueh Bateriah naaC be 
boond roDod the paper 
bowl<« and lha frit or 
blanket nuat be nied foe 
(he back cloth, which ia In 
be ruodacted o«or the 
rollcn ■ and i. 

For the p ur poar tif cm* 
boarmg the Ihbrie, cither 
of the roUera a, a. or c, 
any be employed, obarr. 
iog (hat (be aarthre of the 
mller muM becat,aoBi a 
leara the pattern or deriea 
drmtad for eiaboaaiae 
erlrcHk plain clothe, and 
papera, bot Itar wooUeaa 
lha drrioa anal be raea> 

Taied, that ia, cat in n- 7lfl 



The pattern of lha rm- 
bneeiiif eyiindrr will, by 
the operatioa, ba panially 
marked Ihmogh Um Ihbrie 
oa m the earhKa of the 
paper bowl K| to oblile- . 
rate which marfce from 
the earthoe of the bowl, aa 
H rcTnleva, the iron eyiin* 
dcr roller o la moploycdi 
bol aa ia the rtnboaaJnit af 
the lama pnttemi oi paper, 
a roan ter roller ia m]aired 
In prudiiec the pattrra 
iretly. the inia roller la ia 
that nuc dirprneetl wHIi. 
the impremiaa pirca to the 

pat er bowl bei^ reqaired ' 

to ba rateioad ca iti aurlhce aiilil the opmihm iaSnlehfd. . 

In thia caar the rrlatlea rfreamfrrmew of the rniboadup eTUndrr, aid of the paper 
bowl, maat ha exactly proporttaaed to each othOTt that la, ihe nirniafetaBca of the 
bowl mnei he eqael. exactly, to a girm nnmber e< etrmaifrrroeef of ibr natnaamf 
cylinder, erry bemralrly mraxa red la order to prrarrre a perfral repim* or eixa* 
enh-Dce, aa they cootiaae iwrolTiiip between the pattern oa the earlaee af the eia- 
bneeine cylinder and that indanlcd ialo the eurbee nf Ihr paprr bowL _ ' 

The axle of iba paper bowl c,tiinwiB h nu a ra Btled taioehna in tint wie ftwwn. ao«t 
it max be laiMd by hand IVniB iu brnringe. when rr<inired, by a leeer *, exleadiag m 

frooL ThhleTwlael»iedlolbaeodofaborieoolBlihani.i,arwiaia«t»eBiariwBe 

ecra la the llpirc*. a. the berk of which ehaft thnw w two 

which benC code «), d. arw attached, heeiiig hooka at lhair hi.ee pamrd aa^tW 
axle of the boat At 1^ rrVeree rad of the thaft U a *•*'*?'“ 

a peU or eCk moanfedra lha eldr of the frame takeo into Ihe teeth af th« wheel r, 
aad iberrbe hrdde ap the peper bowl when iwi|niiTd. . , ~ , , 

W-hra the iron roller o, ie to be broaght into ^ 

mnontrd in the upper parte of ihe >Me ftaaatoare * 

hraura a. which carry the anlc of dial roller and eMe ia elots la *‘^ *^**?^. . 

Tlir cyliader. x, af uid c an rrprraralcd hollo.. «d may 
temperntura daring the operatioa of pttmt-^hy ^ 

nndcr the colour boxee c, r. c, bdlow rhambeix "**‘ *. *^ 7 * 

The degree cftrmprratnn! nqaind 10 l^ ^n to Ibeec innet depend upon the nature 
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of tlw eotooriiig matnial, tnd of tba good4 opmird upon. For tlic porpoie of eon* 
dnctioK iUWB to ttuw boUmr gpUodm tad ooloar boxct. piprt. at tiunrn at p, r, p, 
arc attaebed, wbieh lead iVom a ftnun boilar. Out aben ritbrr of ibcat cjtiadm it 
cnpIo]rcd ftir ambotibe ahmr, or for enbotting and printlnf at tbt lamt time, and 
particolariy for eoaic Uadi of goode where a hifber tenperalart map t* reqalrad, a 
red-bot beater it then introdaoed into the bolkiw cpliader la place of eteam. 

If the i^iader a, la emplored aa tbe rmboatiai^ ejlinder, and it ia act tatcaded to 
print iht fobrie bp that epUader almnitaaeonalp with tbe op e r at l oo of cmboaciaf, tba 
fcedia(t roller d, mnit be ranorad, and alao tba colonr bon e, betoo^ni; to that epUn- 
dert and tbe erliaden A aad c aM to be e^lopni for printing tbe tbbrie, tV« one 
Bppipinf ibe eoioar bafora tbe emboatinf ie iSiKted, tbe other after it. It la bowerrr 
to be renurked, that if A and c are to print eolmra on tbe (kbric, and a to emboat it. 
la tW eaae It la preferred, wbere tbe pattern woold allow it. a and c are wooden 
mtlen bariaf tba pattern npon tbeir tinfbra, and not ntetal, aa tbe emboaaing rplin* 
den amet of neccasitp btL 

It will be perceirtd that tbit machine will print nor, two, or three eoUran at the 
tame tina, and that the opentim of embomiag map be pe r f u rtnr d tbnallanraoBlT with 
the printing, bp citbrt of tbe cpIiadeTa A. n. or c, ar Um operatiim mar be perfomiHl 
eoneeentirelp ^ the epltnden, either pre«din|r or anccecdtne each otbrr, 

Tbe unxatkmi of ibc docton, when Rqnlnd to be uied for remorinr anp antirr* 
ftnona eolnar fhnn tbe nrface of tbe prmties epUnder, are abown at <</, d| tnoae 
for rrmoring tor lint which map attach iu^ at r, r. r. Tbep arc kept in tbeir 
benringi bp weignted term and ictrwa. and reeciTe a alight lairra morement to and 
fro, bp mnana of tbe trertical rt>d a, wbirb ii connected at top to an eccentric, oo tbe 
end of Ibe Bile of tbe roUrr ■, and at iti lower end to a boriaaotal rod mounted at 
ti^ lida of Ibe frame i to tUa borinaoul rod, trmi are aitaebed, which ore eoaccctrd 
to tbe rrepeet i ra doeinrt i aad tbui bp tbe rotatun of tbe ecocotric, tbe dociora arc 
made to alidc laienllp. 

When tbe epliaden A, a, or c, arc emplopcd for rmboaaiag oalp, tb<ae doeUm will 
not be required Tbe dririog power ia eoamanicated to die marbine from anp Aral 
moeer thmgb the agenep of the toothed gear, which ^ea rotatnrp motion to tbe 
eptinder n, and from thence to tbe other epUnden A, ana r, bp toothed gear abown la 
/If. riT. 

EMBOSSIPiC LEATHF.R. Beautiful omamenla m ba mo-rnUero for decorating the 
ca tw in r a or intoian of bnildinga, medalliooa, picteiwfiaiiica, cabinet work, &e., iune 
been rtccnilp made bp tbe prcacurc of ntetaUie Mocka aad diet bp M. Clan^ Schmtb. 
The diet are made of tpm metal, or of the ftiaibic allop wUb bia^th. railed d'Arceta. 
Tbe leather ia beaten adk in water, then wrung, pmaed. rolled, and foUrd aa It were, 
bp working it with tbe henda till it beenmea thicker and quite tu^U. In tbia atate 
it ia laid on the mould, and fiarced Into all iti caritiea bp meant of a wooden, bone, or 
eoppertool. In other caaea, tbe emboaaing la perf ii mw d bp the force of apreaa. The 
leather, when it hai became drp, ia eaailp taken off tbe mould, bowerer deepip it map 
be laaerted iato iti cr e rie e a bp rirtue of iti ebuticitp. 

EUBOSSIKtl WtlOD. (AieMm. Frt JZrAufrniet, dririt, Germ.) tUiaedflgnm 
apon wood, aoeb u are emplopcd m pictnre-fVemfn, and otb^ articlca of omammtal 
cabinet work, arc amallp prottitred bp meant of carving, or bp raatine Ibe pattern in 
plattrr of Ptna, or aiimr e umpna i tion , and ccanentiog, or otberwlae filing it on Ibe 
•urfoee of the wood. Tbe ibnner ia expeniivci tbe latter U InappUcaUe on 
mnap cecatiaot. The mvemion of Mr. Streaker map be need either bp Itaeff, or in aid 
of earring, and depende on the fket, that if adrpma^ be made bra Hunt Inctroment 
00 the anifore of the wood, inch dcpreaied part viQ again riae to tta original level bp 
enbeeqnrol immeTtian ia 1^ water- 

Thr wood to be onumented heving been Srat worked oot to hi pnwaed ahapr, ia ia 
n Male to receive the drawiag of tbe pattern t tbia being pul on a blunt aieel l<^ or 
bumiaber, or die, ia to be applied auceeatiTrlp to tB Ibote parti of tbe pattern intended 
to be in nlief, and, at the lame time, ia to be driven verp caniimiiip, whboot br^iag 
tba grain of the wood, till tbe depth of the drpr w e tinn it eqnal to tbe intended pro- 
iniiasct. of tbe fignrea. The ground ie then to ho redoced bp planing or filing to tbe 
level of the drprcierd pert | after wbieh. Ibe nicM of wood being plae^ ia water, 
irithrr bet or euU. the port prrviunalt depreeird wiB riee (o ha ftiriw bright, and will 
then form n rmbeewd pauem, which map be finiabed bp the nanal oprrultuBa at 
carving. Str CAUrom ■* ^Acrtmar. , 

Another proctaa which m^ Nt regarded ritbrr aa carving or embo aaii ig wood, la 
that pairalcd bp kteafra. .A. l( Bnutbwaitr and Ov 

tink. m a hugin p.*roM-WBod, bane-ebatBnt. or other wood, ie itrrpcd ia vrater for 
about tvro hourt; and ika eiit iron mnntd rooCauiiag thr drv^ ia braird In tvdocBt, 
or anmatimei to a white brat, and applied apiMiM tbe wood, ■ iibcr bp a bandlr, ea n 
brandhig iron, bp a lever preat, or bp a aerrw.prraf, arrardlag to circnmauncct t the 
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monU* m nKU hjr Um iroa-lbuiidcr from plaitcr carti of Um origiiul nodrli or 
carringt. 

Ilait not tbr vood ti«cn utonlcd wltli water, U wauU Iw initnl. bot antU tbi 
mnlatww U <’Ti>{K>r«t«d. it is nolj charred i It pres off Totumti of imokt, but bo flame. 
Aftrr a ilHirt time the iron is munied to the fUmace to br rr-braird. the Usckeiird 
wocai it well rubbed with a hanl bnuh to moors the clisrcaal powder, wbicli bring 
a bad ooudoctor of brat, tars* the wood from materia] dlaeolorman t and bsfora tba 
rcwpptieatiim uf the heated iron, tbe wood is agaia waked in water, but for a thortcr 
time, as it now abtorhs moistora with mofs fhrUitjr. 

TU mtatbio of biiroiag, brotbinm and .wetting is repeated trn or Iwrntj timn, or 
upwards, until is fiM< tba wood fllla orri^ earhp in tba mould, tbe pmeest bciug 
malermllf infloenerd the eharaeirr tad conditiuo of the wood itirlf. and tbe degrrra 
to which beat and moistnre are applied. Tbe water to ttr checks tbe destmrtiuo oi 
the wood, or crea its ebann of anp kind, that the bomed •uribce, aimpl; cleaned bj 
brushing, is often cmplojed, ss it map be left either of a rerp pole or deep brown, 
aecntding to the tone of eolimr reqair^ eo as to msich old farrlngt of tap age t nt 
a rtrp ulllc scraping rrmorea tlie diaooloorrd lurfiuie. I’erfucaled earrings aiw 
banted upon tlilek bli«ks of wood, and eat oiT whb tbe eiixmlar taw. 

KMBKUIDEHlNa M.kCHING. (dfoeiwe d truJer, Fr., Sixhmucimt, Germ.) 
This art has been fWan tbe earliest limes a bamUeraft rmploTmenl, cultirated on 
noconnt uf Us deganee bp lodka of rank. Hat hi. Heilman, of hlulbouac, hrrenied a 
marhina of a most ingeowioe kind, wbick enaMee a female to rmbeoider anp'deiin 
with SO or 140 needles as soeuralclp and ezpeditii^lp as she flirmerip eottid do wiik 
uao. A brief aceoniit of this rrmarkable inrentioa will tberefnra be aeeeptahla In 
manp rradets. It was firn diiplsped at tba national espotithia of the prudnets nf 
Induttrp in Paris for IBht. IM nrrdics were occupied in copping tbe saint pattern 
with perfltet regnlnritp, all irt in motion bp ooe peraoo. 

Serenl of Uinr machines are now mnunted in France, Oemianp, and Swltseiiond, 
and. with winte modificalkmi, in MsnrJieslrr, Gtaigow, ind Fsisicp. 

Tbe price of n madiine bating 130 necdlfs, and of eonanjnenoe 240 pinoers or 
fiagers and tbnnbs to lap bold e? them, is hOUu ftanct, nr Itwf sterling) and it is 
estimated to do diilp tbo work of IS espert band embroMeren, eropli^^ upon liw 
ordinorp ftame. It rriiuins tiurdp tbo Uboor of one grmrn-np person, slid two 
amiaum cbildirn. The operstiTr must be well taught to ase the maebinr, ftw be Ims 
manp things to attend to: with the otM bandbr traces onl, or rather foliows tbedaaigB 
with the point of the panlugrmh | with the other he tnnm a handle tu plant ami putl 
aU tbe needles, which an> mind bp pineers and mated along bp carriages, tppniaehing 
to and receding ftom the web, rolling all tbe time akme an mm raUwgpi butJp, bp 
means of two pe^, nuin which be premei altcmstHp with the ana fixM and the 
other, be opens tbe ISOpmerrsof tbe Bist rarrisgr, which ought to gire np the ncadJee 
iiftnr pisnimg them in the aluir, and be shuts with tbe stune prestura tW ISOplaraiW 
of the are^ carriage, wbkh is to reedTs the oeedleo, to draw them ftnai lhe otker 
side, and ID bring them hack tgilii. Tbe chiJdrwi hare notking else to do than to 
change the needles when aU their tbiuads are uaed, snd » see that no needle mkni 


***’fwrmnchlDe map be described under four beads J I. the strsclurc of tbe frame 1 7. 
(hedistaisitwa of the wsbi «. the arrsngement of the carriagtas and 4. the eonatmetion 

of ploecn. . . , , , 

1 Tit Unrmn a/ the /nmr^lt ii composed of cast inm, ltd is rerp maasitr. 
>•*719 eshibila a front eVeraiion of it Tba length of tbr mirbiM iU(wiiJs npoa 
thTiitmiber of pineers to be woried. Tbe model si tbe raporilion baf »«? 
and was 2 metres and a half (about 100 inches or 8 feet bnr inebee Englisb) bmg. 
The figure here giteii has been shortened caosldarsblp, W tbs ot^ propartiema are 
not dlkBTbcd. The brradtb of tbe frame ooghi to be tbe mim for ererp iw^e, 
whether it he long or abort, for U ia the brrndth whlcb dctemrori ^Wnpb of 
thread to be not into the nerdles, nod there Is sa adtantegi in ghlng h the fUl breadth 
of^model machine, fuBp luo iaebta, aa that the needles map carrp a thread atj^gst 

of Me niece te &e eiriieniW-We hare jdremlp slaledthat tba pin^ 
which boM the needles slwaye preaenl iherasclnaopposite 
in eoowqmnma they would ctmtllisnUy ^ 

bole, if the pieco inu not displaesd with loflfcamt pm^ to being Bwcjdrelp oj^ 
posits lbs tips of the iieedlce rverp pobi npoo which they sre to work n dcstgs, such 

**Thc pieee ia strained psrpnidiroUrlp upcai a largs re^guiar ftwi^, whoat 
alilra ara^ble in Jff. Tl^namaly, lim two eertieai sides u r r. sad tU- t wo hm i- 

Waseealioln thcflguit two hmgwtwilcu 

13 


xoeUoI lidcA* dte uppe r tad l«rvcr j 
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rollen a ind o, vlmte «Bd<. aoantad vilb iron ftodi, ne npponwl H|tan ttw (idn r 
oftbrfraaM, MM tara to frrcijr. Thetc (bmaijitna of beau apoa which the piac* 

719 


^ctCtacd to rMciTt the ODbroMUry, If wbuiiI aod h«pt wnicatlp ttcvtciivd to a ^>l)er 
dcfiwc. ftir cachofthne heaiM Uanopoo ill rad aunall nUebirt wheel f,fi the Icm 
of ana at thni beiof iacUaed ia the oppoaita direction to thoar of tbr oihra. IhaMca 
ih^)r>tiia of lowra baaoia, there ia anotlwr of two upper braaif, which ii bowrrer but 
bnpcrfretlp acen in the llrare. on account of the inlciiTcmiec of other paneiio thU view 
of the nwhiaa. One of theW tfatrau pmeata the web to the iofirrior aeollea. ami 
Ite otber to the upper aeoillra. Aa the two beama are not ia tba ibim rertical plane. 
Iba piano of tba web woabl be pceaeoted ohllqMlp to the aoedka were it not ftir a 
alnifhl bar of iron, rnonS wbnae the cMh paaan, and which reodeii it 

vartieaL The piece it kept ia leaiiaa cfoatwiae bj email braae lempieta, to which the 
itrian ^ are altMhed. amt bp wkieb it ia polled lowaidt ibeaida of the fnune r. It 
rei^na to tbow br what fai|eBiou mraai thie frame aup ha diiftcd ia every poaaiUe 
directioo. M. Heilmaim baa amplajred forthtf pa rpaaa the pantograph which dimoghia- 
Buvi uae fbr redndnir or enlarinnit their pbuia in deteimiaala proponioBa. 
h V/' V' (Jtf. 719) rvpmeni a panllelocraffl, of whieb tba nmr abfice h, h*./*'. 
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m lointal h> Meh • way U»t thsf aujr tenanc nrf aeait «r vm oMuh at ak*. 
attrv. wliila aida* of eoonecontiaBeof lli« aame Iragibi Uie udci • i'aad to' art 
pfolraiPMl, lha ooa to tba poial il, ami the other to the p^t e, aod thne poiata t tail 
if art chotni ander the eoadition that io oac of the pontioaa of the paraUeiogTaai, the 
itae c d ohieh joioa then panel tbruoe)* *1** point/■ thii condition maj he ftilfiUed 
in an uBwta atimber of naonm, abm the aontion of the paraHelograai moainlojt 
the aaoM, m are that If *e viihed to lUfl tW polat d huthcr tram the point it 
would bo eaffieiciit to hrina the point e near enon|ih to tr', or nrr rwn<i) but when «a 
hare ooeo fixed apon tba diilaiiM IfJ.kk erident that tba diaCaoor *"e hi iia oeaea* 
•arp >ani)>i)uane« Now tba principle apoo which the co oat rucikia of the pantograph 
rcata la that it ia aafiricM the three poiata it,/, and r he in a etraight line, in 
one oolp of the pnaitleni of the parallrlognuB, ia order that thep ahall mnaia alvayi 
in a itnlght lino In ererp poeilkm ahich can poaeiblp be airen to It. 

We we in lha flgare that tho aide b a baa a handle with which the workman 
pnta the maohloe in action. To oblnln more preeisioa nod aoliditp in work, die aidea 
at the paatognph arc gained, to that tha middle of their thickneaa liai exaetlp in the 
wertical plana of the pkoe of gooda. aod that tha axca of the Jointa art imlp perpeodi* 
ealar to Ibia plane, ia which eoaaeqnentlp all the dUplacmenti art eflerted. Wa 
artitw at Ihia rcaalt bp making fiut to the aoperior great eroat bar an elbow piece 
if*. baTiaga anUnble pn?Jecliiio. and to which k adapted la ill nun the piece d*. which 
rveelew la a toekel the eairemilr of the tide * d | ihJa piece d ia made feat to d* hp 
a hot it tank* an ohloag Iwte, aad before aerrwing no the nut, wa make the 
pieoa adraaea or iveede, tiU tha ftiicnim poiot oomta aiaetjp ialo the plane of the 
weh. Thk conditioa being ihUtllod, wr hare mtreip to attach the franm lo the angla 

/of tba paralielognm, which ta done hp meaaa of the piece f*.. 

It k now obrioai that If the emhroiderer lakn ihr beadle n* in hk hand aod mahra 
the pantograph more in anp dlrceilon whaiceer, lha point/will dneriba a figure 
aimilar to the flgare deaeribed bp the poiot e, aad ala tlmaa tmalirr, but the p.«i>t/ 
cannot more witnout the fiame, and whaterm* k apoa it ameiag ako. Thoa in the 
Boremcirt of pantograph, ewery poiai of the web daieribra n figure equal lo that 
deaeribed hr th* poln* /. nn^ coneeqocallp aimiUr to that deaeribed bp tha poiatc. but 
■a tiinf»«aalkriSeetuhmldeT»d ol^Jecl beingprodneedupon ibeeiothlnOie|ioeitk* 
of that of the patlarn. It k aofleient therefara lo girr the embrtuderingopmurr who 
lwd. 1 . fK. h.n^ n" a ileaian lia limea crealrr than that to be eiccntod bp the awelune. 



M Hrilaunn baa cootrirad a mcchaiSwi by which lha opcratlae. withoat bodgtog 
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from Ui ptwc, mtf eondoet th* cmu«<«, and tvfolale m b* pbMn tbe «ztnt of 
i]i>ir csoorM, M «cU u Om impidily of tbeir movciaradk By tmrnmg Um uoi m" in 
tbc ofur dircoltaa or the other, the cairii^ majr he nude to ■ppraech to. or rec«^ 
from, the weh. 

When ooe of the oortiegee he* adranoed to ptiek the needlei into the etnfl, the other 
il there to tceehre them • it hifi hohl of thra vith iti pinoore. poll* thein throng^ 
perfumu iti conree hjr otthdrawrag to etreteh the thread, and cIom the atilch, than H 
fact book oUh the needlee to malu he pricki in retnm. Daring thcto naoTriacnla, 
the ftrit eamaga temaine at ila poet naihng the mom of the aecuod. Thna the two 
eberiota make in tacCMaioa an France and a retnm, but the; aarer moTe lagi<Ser. 

To ctteet thoee mOTementi H. HcUnuno hai attached to the pteee o' nude fiut to 
the two nprickta A 0 and A ti of the fraiao, a bent lerer a o o' |fmorable rooml the 
point 0 1 rae bend a’ earrire a toothed wheel of, and the eatrvnutj ■" a toothed wheel 
o'* I the ftmr wheola at, v', tf, and o", hare the aanu nomber of teeth and the eame 
diaueter i the two whewla o' and o" are fzed in referenoa to each other, ao that it la 
aoScirnt to tom the handk n to nuke the wheel o* reroire, and o nn aeq iim tl; the 
wheel o’) when the lercr a e ie vertical, the wheel o' touehca neither the wheel ■ nor 
the wheel n't hot if it be inclined to the one aide or the other, it hriap the wheel o' 
altemaiel; into gear with the wheel n or the wheel ■*. Aa t^ operatire haa hia two 
lianila occopird. the niie with the pantograph, nod the other with the handle of impul* 
atoo. he haa nerelr hia fnt for acting npoo the lever a and aa he haa man; other 
things to do, M. Ilcilmann haa adaptod beihn him a tywtm at two pedala, b; which 
he caecttica with hb bet a aeriei at operatioua no lea dcUeale than tboac wUeb bt 
exeruiei with hia handa. 

The pedala r are morahb roond the aaia f, and earn eorla p'woond in aa oppoaite 
direettoo opoa the pnQere r't three poUc;a aiw Used upon a nurrableahaA r'‘ aop- 
portrd apoa ooe clde b; tiw prop s', and on the other in n pieee s' auaeheil to the two 
gnat apngbta of the fiwme. la depreiaiag the pedal r (bow raiant in the fignre), the 
upper pert of the ihaft tT will turn from the Itfl to the right, and the lever a a will 
become iacUned eo aa to carr; the wheel o' npoo the wheel a‘, hot at the eame time 
the iicdal which la now drprriaed will bo raiaad, becattaa ila cord will be (breed to 
wind Uaelf opoa ba pulle;, aa nutcb aa the other cord haa nnwoond itaclf) and thaa 
the apMratoi will ba nadr to act in the oppuaite dirce^M when wanted. 

4 . bvfmitM iff tie praerra.—The than 1 / earriea, at rvgttlar intervali of a teml- 
ditmrter, the appcndagie g y earn npoa it, nptai which an fixed, b; two holla, the 
curved beanebee q destinod to boar the whole lacobanitm of the piaeera. 'When the 
pincera are opened b; their appmoiiale Icreragn and the half cf the needle, which it 
pointed at ea^ end, with the na to the middle, enters the opening of iu plate, it gelt 
ludgvd in so aagabirgroorr, which ie has deep than the nec^ b thick, ao that when 
the pinects are doaed. the upper jaw preanes it into the poove. In this wa; tho ocedb 
ia Arml; held, althoogh looched in onl; three poinu of ila circambrcnce. 

thippoac now, tluu nil the pinecn are moonted and adjusted at their prurardistaocee 
upon their priaouiie bar, forming the npper range of the right canitge. For opening 
oil the plneets there ie n long pule at in^ D, eapnbb of tnmi^ npon its axta, and 
which extesda from the noa end of the eairiagr to tbc other. Tbb nau ie carried by a 
kind of brka which are balled to the extrsmily of the branchee q. U; taming that 
aaia the workman can open the piaeera at pleasure, and the; are again doaied b; 
spriaga. This movement 'w perfbrmcd b; his bet acting npoo the pedals. 

The threade get stretched mproponioo m the carnage b run oot, but ee this tcniion 
has no ebutie pU;, locooTen ' i eii c es mi^ tnawa, which siw prevented bv idnpliog to 
the carriage a meehanism b; means of which aU the tliretdt are p rcae ctt at t^ same 
time b; a weight anweptibU of gradoatioa. A Utile benath the prumatic bar, which 
carries tlw pinecra, we see ia the figure s ihaft T. go^ ftwin one tod of the carriage 
to the other.aod even a little beynd it i thb shaft b carried b; piecee p which arc 
fitrd to the arma i^ and hi which it can tom. At ita left end it earrin two nnall ban 
jf and in', and at ha right a siagla bar/, and a ronaterweight (aot viaihic ia thb viawU 
the coda of the two bon / are Joined b; an inm wire, HKnewbat atout and perfectly 
itrj^t When the carrrage approachee the web, nnd befine the inn wire can tooca 
it, the little bar v presaes igni^ a pin ■', which rvata upoo it, and tend? to raise it 
more and more, u what bat prsetded we have kept in view onl; the upper range 
of pinemasd Be«dlea,faat there ban inbrior range quite aimOar.mthe figuresho^. 
at the lower coda cf t^ craiM In candodmi, it abould be stai^ that the operative 
does not follow ilidingi; with the pantograph the Iraew of the design which b opoa 
the uMel or tho oirtitre, but he most eh>p t^ point of the ilyb npoo the point of the 
pattern into which the needb should enter, then remora it, and pot It down again npoo 
the point b; whbh the ncedb 1° re-enter in coming tmm the other am of the 
piece, audio on ininrreminn lo fiwilitatc this kind of reeding oft the potteranpoa 
ike aUcI b compoesd of right liaM icruiaaied b; the poiata for the fotraace aiA 
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retnra of «b» Btodl*. io th»l iho op«nai»c (B*aalljr a diM) hM ctaiUiuuBj under W 
trtt «h« MrVM of brolun linet obich inii« b« followed by pMtograph. If 
luipnaa to quit thii path an laatanl, witboat baring left a mjuk of tha point wh^ 
■he W arriTHl. •he to under the oeenwity of looking at tlie pirea to •»« *1^ ^ ^ 
alrrwly .iabroi<lmd,and to find by thto oowpartoon the potm at wbieb (bo nuut 
reramo htr work, lo ai not to tonre a blank, or W repeat the •ama autcb. 

^rpLtnatian /’iipift- 

A, Inwar er«i« baw, which nniie tha Irga of tha two enda of tha frame, 
o.lihd »la feet of the front end of tho frame. 

o', thaala fcat of the poatcrior end irfthe frame. 

a", enrred pleoea whiah nnite the crom ben a" lo the npnghti. 

a", handle of the paatopraph. 

6. k", thne anglea of tha tamlograph. 

f, point of tha lida * 6* on which tha point to filed. 

»'•* erli harta tom o?a gnttnr. which nnltaa tha apper parU of the frame. 

4, fixed point, round which the pantograph tow 

B, tablet which the pattern lo ha cmbroulerad to pot 

to tha .ide 4 e of Urn pantogr^d. paming orcr a guid. 

oulirr. and carrying a weight at the other and. 
a*, iron rodby t^loh the tabtot a to huiiad lo Itt ropport o', 
r r, nn^hta of the elath-canying frame. 
r, r, horieonlal iide» of the iama frame, 
a, four roll btanaa 

the piaoe of olotb. .... m • 

a", the wrioga, which lOTra W itrotch tho doth latetany. 

ma^inn to the finer dncrlption of fitteica. . a* 

itmera^ance lU nmna ^ iTCatr^l ^-^ ^r- »•«>«. 

lued at nment in fhe arli coiw gepoait of nn^ whda ratodiog 

Hmilb, l£» American grolngtet. Ur. Smith haring 

in amyrnn, and he m^ nn a ^mbirion of Inquiry wa. 

rrported hW 4i»oOT*nrt to the form. Th» wonopoly of ih» 

r. s-n-. 

Smith, in the .<fiamc«ia Jaamnl itf Snrmte. 
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earth, in vtuah the VIIMT 7 bfiMiia imbmltM. The qanntin pro oni w l nmler tlxir elr- 
eeantnecee Uie ifrrulimt h ie lereiy nen ewiry tofeplneeiWnick. Tkeeertb in che 
nrt|rhbnurhoe4 of thr hlneh lenlmiMtnlvBjeof a rnl o^mr, end ■erreh ne an indiention 
ID ihuM «ho am in aeaKh at the miaaTal. tnoietiinca, befim heginaing tn caeatate, 
the apM am aonaded by an inai rad vbb a airrt |ioint, and when any raainanoc ia 
met with, the rad ia rabtwd m eontaet with Uw restating body, and the rffret pro* 
dnoed on Ibe point enables a netted ne to decide ebetbrr it has heeii dnoe by 
emery or noC Tbe bloriu which an of a coatrcnieiit liaa are trentportod in their 
natural aUie, hot they are ftegaeatiy broken by large hatninrn« when they rreiet the 
aetioa oCthe hammrr, they are aMhJecled in the aetino oTAre br tererai bom a^ os 

cuoUag they noet eanaonly yield to bln»a.‘^:> It sonaadmei happens that large-p— 

art sbomhiacd. from iIm iatpusihiiity id hnnkieg them into pteera of a eonacnieiit 
•tar, as ihe tranepoetatioa, either on catorla nr horaee, re<{nirae that the pirte* abnll 
nM exceed 100 Ihs each in wciicht. 

WIhhi ^ar«l to a powder, emery varice in ooloar from dark grey to hlaek. Tlw 
ooioitr of iu powder amirda no ioiliceticm of ha cmmneralal ralue. The poeder ra* 
aauaed anier the mieroamipc ahowe tha diatinet cxislenoe of two mhierala. oarnodani 
and otlde of iron, thnery, when moiaiaoad, atwaya affords a very Mrangargillacenna 
cbior. Its hardneaa ia ita moat Important proper ty in Ha applieiiioa to iha arts, and 
waa ajKVTtaincd fay Ur. Smith in the fotiowing manner:— Frngmantt were brubra 
from Ibe piece lo be examined, end craabed la a diamond mortar with two or three 
Mown of a hammer, then thrown into i aierB with 400 hokt to the Ineh. The powder 
ia then weighed, and tbe banloeai tested with a eirenlar pirco of glam, about ft>ar 
iasbee in diametrr, and a imaU agate mortar. Tha giam is first wrigfaod, and placed 
on a piece of ciaxed paper j tbe polrariaed emery ia ihen thrown apim It at lotemi*, 
ntbbiog it tgaini Ibe glaia with tbe botlom of Ibe agate mortar. The emery ia 
braahad off ihe glam from time to time with a (aolbcr, and when all the emery baa 
boon ntada to pass ooce orrr tbe glam, h is ciiUected. and puaed tbroogb tha ame 
operaliun t^ or fimr Umaa. The giam ia than weigbad. again SBb>accsd to tbs 
•ante nperatioB. tha tanary by tbia time being redaced In an impal|«ble powder. Tbia 
teriea at opentioM is otmtinned ontni Ihe hiea ■aatained by the glam ta rxeerdingiy 

•maU. Tbe total lamia the glaaeU then noted, and wbao all Ihe apadmeiu of niieiT 

are anbmittad to thii aperalion aader tha mme eirendtaaces, an exact Idea of their 
relattre banlneaa it obtained. The adTsnlaga of aaing glam and agate arr, that tbe 
latter li laiSciently bard to crash the emery, and in a certain epaoe of time lo rtdaee 
it to eneb an impalpablo atale. that it has no lomger any arnaiUe effect on the clam; 
and, oo the other hand, the glam ia soA enough to Iom during ihh time aaOelenl of 
ita mibaianea lo allow of aecuraU comparalire' remsha. By this authod, tha bng 
emery waa fimnd capable of wtariag away aboot half cf ha wngbt of eoaunoa Freoek 
window*giaaa. 

In Ihe mdinary preeeas, the lamps aftmerj «««* bmlien np {n the mme manner 
aa itooe ia for nnairing maeadamiaml romla, and Into lampe of eSn^r lixe. Thera 
Inmpe then eraehed under itampera, each ti are need for (xjimdUtg mutanie orre, 
dnrro by water or by Mcma power. It b aiqipomd that tbe etampcr^iTs tbe frag* 
mrate ^ anfniar than they woold be if they were ground niidcr nmneri. n m^c 
which iaeoai^M cmphiyad. The eoane powder ia then aiAed through tWen of 
m doth, which are genanUy cylindrical. Uha the holUngcylinderiof corn-miUai 
bw Iha airw are rarend wUh wire cloth, which rary from ninety to alitern 

wms to the meh. No, 1« ibTa girea emery of aboot the eiae of muaUrd-arad i and 

coarera fregiMU. ut^g *~riy to the dan of peppra-eoraa. are ai» occaaionally 
mTimr^ror^aaeaftnglnecri. The ameea birr aametintea aa nmny m ISfl wiira 
^a ui^ W lb. rary «ra ■h-I commool, aifred thnmgh Uwn 

^ea. The fincftamefy that la obtalnad from tbe mannfacttnrrali that whieliflie«a 

to tbe of »!>• ^ptog-r^ and ia doited on the brami and dmreea. 

from wfaiob It li oeeaaiotmlly eonaeted. Tbe miira^nrert rarrly or nerer wtab the 
emery» tola U moativ done hr the glam-workera. and aneb others aa noaire a rirater 
'ii-rrce of nrerinon than can be obtained by aiftiag. " 

Tl^tWtowing table ihowa tbe number of wires niaaDy contained In tbe’iiaeFe. and 
Ibe names of the ktode irapeetirriy (endoced by tkcin:_ 


Corn eswry . • . 

Uoane gri^ag emery - ' 
Grinding emery • • 

Fine grtodiite rAcry • 
Rnpertoe grwiog emery 


Wire 

• l( 

- 94 

- M 

• 4« 

• sa 


Conrra #o«r emery 
Floor emery - . . 

Fine floor emery • . 

floperfliK flooremery • 


Wlm, 
- *0 
- 70 

• M 

• Oo 
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Wuhint mm by hJinil li Ibr too tidioiu for iboo* who rrumro Twy Urfo qwnn* 
lia of cBirrj. »udi m «h« numufoelortri of ptalo **»■ waw «>‘bni, wko 
■dnnttltr follow ins nr thod:— Twrlreor nort eylluWn of otarcf ralitwr. ofilir ^nnnmi 
beJiilu of nboot two tort, and raryins ftain ahoat Umw, forr. eifbl. «o thirty or forty 
iuchra in tUaiwtar, ar« ylaerd eniotiy Irrai, and re tmnon l i auuis at ibrtr apprr cnt^ 
aarli to tha oral, by oaaU tn»sba or ehaambi the lan|«n rwrl baa alao a waato-p^ 

neuthctoB. Aliba«»»Bw»e»«rtttoflba|>roijoiia.tlweyUndrra aiwaUWMiotha 

brim with cbna walcrt the pnWrriaed emery ia tbon cbnmai ap witb absadam of 
water in nootlnr reeacl, and altawrd tonm lo*o tha amaUtator ibrthnw-oicbeyUaileT. 

thr.isb a tab* oppoaita tin pmcrloadiue to thtaecood cylinder. The watw dmi^ 

ba a^rl i -r---— the ibrae-inelrf^liodaT. depoi^ in that »»»1 aneh of Iba 

eiiararat emery aa will not Vnr anapenainn for that hnitid time » the pariielea ne^ 
Aner aredapoaited in the fiye-mch cylio^. dniins ^ iS! 

miaed eireaai takra in poMine the bnm of that Ttnialj and lo on. ETcnlnally the 
water forma a Trry lansnid edOy ia the laffeal oylindar.and depowtathetM the rrry 
fine partirlea'lbat hare remained in aoapaaaiDa nalU thla parindi a^ lU waien 
laatlyTi^paa by the waate-pipe nearly or eiointly frae from e«^. 1“ ^1" 

nmnaemairtSe la alee the mraaort of the partielra reap^eely dapnaiied m the 
^nfMt^lo whirfa the emery in applied. WbanthaTwaaela enr foa teitaai dosTre 
fiUrd with emery, the piucma ia atopped. tha reaaata are emptied, tha aurj m care- 
• full* drwd and 1^ by. and the proecaa it reeom m anetd. 

UoUnpffrl informa oa that ha haa been in the habit, for many riniw. of employ mf 
emery rf twelre degreei of haenma. pn parad by hiaitalf be wmklat o nr. 

optical pnrpona, Mr. tUaa adare four ponnda of tha thmr of emry of o^ 
meree. ^h one oonee of powderwl pwwbie, ^ ‘•T 

nll.ina clear water: and be eolltwu tha depoait at the cad of 10“ and 80". ^ if 
Sif and SO', and that which ia not depoailed by one htmr’i inhaideneo ia thrown 

**FinJJy'*W« tapi^p2Jrf*b5^fo«kins the paperoycr^ith 
emrt^ZiSroTaTuftmn a eicTn Them are aboot tti 
Sicrn 5^ thirty and aincty mrebca per Uaenr inah, are m gcn^ tha »»»*«»» ^ 
flnm litea cmpfoyod. WTian need by artiilm^ tha amaty-papm la oommnnly wrapped 
a foaT; dip of wood, and applied Jail Uke . file, with 
■ns tn oteumitanci The emery inpor onta mom ■nootbly with oil, hat Icnyce the 

* E^'’elnth mJy differt from emmy-pnpef in lb .matiUn 
i*pl^lh.in.l»rid»ponwbicht^«inryi. fined 

SmT wb« folded aroorf a Ole, dSa not dy aa itauli|^ it aa mrrr-faf», 

STS; .Ttl^L^ne. Bnhha. -S^ ZPXri.*lr2; 

a^ha: bat for bnnnhold and othar pan»aea, whem the band alaoa h nawt. me 

‘-'™ iocb..«-r.P«---*-r-f™’' 

^II^^^^eSmledUkeBlnlffWtnafile. Kalla medjrfTBo lorn eneb end of the 
or With one like nnouri^ oeer ooe nl n timw with thin 

alich aa tempmm haadloe t ^ newder and kaoched on ona end to 

clue, nod dablwd at aOjarti ia a hmp af ei^ pawner , m* * **^” 

?h.h.offthe.«.«k 

ludu are moth iimtw.«ooomk.atl»ntm.ry-popcr wrapped tm a Bl«.wnicti nuntna 

of mnery miaeil with n little bamwaa, eo aa to eon^tota a 

ZKVmashly 

tbomb. _ ■ „ .rtiele in which fine nmery mid piais 

Emery-paper, or pnlml u ia nukies eedinnry pnprfT the 

are miaed wub paper polp, “^JJ~ *0 ef the weiaht of the paper, 

rtitrtjr 

whi^ rmemblea drawms-pa^. of wood, and when mbbed with a 

paperiadin!etiidmhrpmiedorgiardaponaii*ee*oiwooa.aao 

little nil. W he need ne a ^ , —t-oi* for a nielhi^ af oamWoias 

In 184a. Mr. Uettry mhabl. » s™«»fo 

powdend emery intod.tm ^ fop* «» •■The pfweem af 

aad poluhins sfo“* .?*****• _b oiitd with aboot half Ita 

, ,0. —i.. 
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thick {■MIC I thk if pmacd into ■ rartnllle mould by meani of a acTvw>pmf, tod t/lcr 
bariof been UionmgUy dried, if baked or burned in a muffle or ekae rcceirer at a 
tcaiientiirr eomuden^ ahare a red hat and bebiT the Atll wbita ■»««» In tbta 
caie. the elajr or alomioa icrm ai a bond, aad nnitei ikf ptrticlef rwrj eotupleleljr 
into a ndid artidcial enm^-ilooe, which cnti very greedily, and yet MOiif hanlly to 
■Bllrr pereeptihlt waar. 

Superfine grinding enery it formed Into wherif exaetiy in the tame manner at tlw 
abore, bnttbfiwoportkiaariotm b then only one-fourth intlcad of oae-half that of the 
emery. Tboac emery itaoca, which are oi medium finenem, cut itat qniekir, bat 
more tmootbly thau the aboee. ^ 

rioar-emcry, wbra manufketured Into artificial ttonea, rrquirea no Baiting toW 
itanee, but the mobtened powder b foreed Inlo the metal mould and fired t aotae 
portinna of the alumina being tuSclcnt to unite the whole. Three fine wkeeb render 
the woeha anbmittrd to them exceedingly ttiMMUb, but they do not pndnre a high 
polbh on aeeonnt of the eompanuire coaneneaa of the fiour-emary. 

niumina of emery b bdiered to be aggrrgitad to the aame ^grte of bardnrtt 
ax in cotnndnm or adaniantine ipari which b one of the bardeai minmb knoeti. 
Emery bexteniirely empimed (or grinding metaU, glaaa, &e.( <br whirh pnrpooe b 
b reduced to n^dera of different degrtea of flarnee# by grinding aad citurialion. 

EMERAJj) (Kmtmute, Pr; SmnragJ, Oerm.), b a preeUxta Hone of a beamifol 
grem cokrar ; rained next to diamond, and b the iuumi rank aa oriental mby and 
lapphlre. It ocentx in jtritraa with a regular bexagooal haac; fp. gmr.STi acratrhea 
qnxrta with diflimityt h ae^ched by lopaxi fuiible at the blowpipe lata a frothy 
bead 1 the preripitata afforded hr aramo^ from ita loluthm, b atiluhie, la a great 
manaure. In car b o nat e of ammonia. Ita analyaia b girra reiy rarioualy by different 
ehemiata. It con ta int about I i par cent of ^urlna, wUch b ita cbaracterialie coo- 
ititnent, along with ftSof tiliea, Ifiofalmniaa, a rery IhtW lime aad iron. T^bcau* 
tiftil emerald of Pam b fooad In a clay achbt mixed wilb aome calcxteoua matter. A 
•Moa ef 4 graiaa weight b aaid to ba worth from 41. to fili t one of 8 gralna, lofi one 
of IS giabw, heiag floe, b worth (tof) one of 94 gralna frtebad. at the talc of M. dr 
Drte'i enbln^ 9400 franca, or nearly lOOf 

The beryl banalogoat b conpaaitinn to the emerald, and b employed (when of ibo 
eumowm opaqoe kind, fband near Limogea) by ehemiata for proetubg the earth 
gineba. 

Tme emeralda are (bond b a rrm of dolomitr, which trarenea the hirmblende 
ilale cl Mnao, north of Santa Fc de Bogota. A perfect hexagonal eryital from thb 
locality, two bchea Imig, b b the eabiiiet of the £hikn of Derooehim t it meaanrra 
acmaa Ha thorn diamctert 91 in., 11 in., IJ im, ami weigha 8 oa. 19 dwuowing to 
flawt, h b but partially fit fbr jeweflery. A more aplendid apreimen, though aome* 
what amalirr, weighing but 6 ox., h b the potaeHum of Mr. Hopei it coat SOot 
F.meralda of km beauty, bat much larger, occur In Siberiu. One tpecimm b the 
royal eollectioa metxnrea I4| inohet kmg and II broad, and wri|^ |«l Iha. troy i 
another b 7 bchra hmg and 4 bebs bmgd, and weigha 8 Iha. troy.*-ijlajia. 

The emerald b gnierally beUared to demet- ita eohmr from the preaencr of a minute 
quantity of oxide of chrome, the beryl from oxide of inm. 

Thb aibml baa hc«« necntly examined with grant care by M. Lewy, from 
whom onmama'^tiem to the Aeadeniy of Sebneea wt abatnet the following t— 
ffl _ y ^ **7^ * wio* eaUMi 3ta(Og ni N«w OfEHAds, StfezWoa Add obdutRd mhm 
unc ApfrifiMriM m w mbh ^ Awd of iIm fooki in wUrb tbotu mtcxau lUittff tre linttid. 
He ohaerred that tbe tarraa and fineat emeralda could ba rcdoced to powder by a 
alight iqnnrxbg or rnbbbg between the fingera when firm obtained, bat thu ther 
acquired hardnem after a certab time and repoaa. It baa been cofaaumlv etated 
that the coboring matter of the emerald b ehmme. but >L Lewy attribnlca H to an 
orfanie cokmrbg matter, analogooa to eibnpifk. He itatca that the eneraUVi- 
powd to beat tnma aU coioor i wbcrmi minrrab eolonrad by ebrome. do not ban 
their green coIobt by ignition Hb anolyab of the Mexican mineral b aa W* 
lowai — 


Saica - 
Alamba 
Gineba 
Magnatb 

Soda - 


• i7-» e 

- 17-9 

• 11-4 

- Oil 

- 0-7 


The gr«e« eakmr ^ the eawrald b darkeet b Iboae xpecimeni which fltmbb to 
analyaia moat organ* matteri b b fcmpictely debroynd by heat, hecomioe whim 
aad "Pn^- 

ilMETlXE. A bate eooatitatbg tbe emctic^wbcipb b ipocacaanho.—C. C. W. 
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EMPYREUMA, iiie«n» Ihe oBeniiT* dwH prodiued by fire applMil to orgialo 
mattcn. cUefly Trgvtibi*, in cIom tomW. Tbiu, anpymunuie vincpir Ii ofauincd 
by dudlliag «o«m1 st > ml bnl, and eaipyraiioutie oil firom nowy i n imal folMUMM 
Id the mine w»y. .... 

ENAMELil {Ematut, Fr. | Sehmtbfhu, Genn.) an ranabri ct glaaa. fenafally 
ofnqoe or colovrd, alwaya fonsed by the coobiBatloo of different autaUic oxidei, 
to winch certain fixed (tiaible lalti an added, aucb aa the bontca, flnatea, asd |ihM> 


The rinpleet cnainrL and the one which aerrre aa a hnik to moat of the Mhm. h 
ohu^d by calciniof Brat of all a mixture of Ind and tin, in propottiona aaryiiig 
from IS to so pane of tin for 100 of lead. The middle term appeara to bo the mort 
anilahte fur the gnmter number of mameb ; and thia aDoy baa each aa affinity tor 
oxyaea, that h may be ralrloed with the greateat eaac in a fiat eaat-ino pot. and at a 
tempentan not abore a cherry red, proeldod the duet of tin ia not wo great. The 
nxiSe b draarn off In the lidea of the melti^ metal, aoeotding ax it b grnentted. new 
pieeca of the alloy being thrown in from time to time, till enongb of the powder be 
billed. Great can ought to bo taken that no mrtaUic pnrticlea be loft in tho oxide, 
and that the caleittiag heat he ax low ai b barely xufikbnt ( for a atroog fin friu the 
powder, and obetrnrta ha lohxetptcnt oomtnitiution. The powder w hen ctdd b gnmnd 
In a proper milk levigated with water, and elutriated. In thb lUte of fiaenem and 
purity, it b called raJWae or flux, and it b mixed with eilidooe and and amno alka- 
UM njftUtfr or twnoH. Tbo wort ofdioiry ptopoftJoM sfVp 4 of wad, I of 
xall. and 4 of MHa& Chaptal xtalra, that bo itia oUaiatd a very fine pradaet 
from 1110 parte of caldno, made by calcining equal pxru of trad and iw, 100 parta 
of ground fiinl, and fiOO pane of pun tntMMrbooato of pouah. In eilbir w. 
the raUtnn b put talo a ornetbb, or bid iimply on a xtratnm of ^ qnich^ 
iponlatioonxly sbehed. or wood-aahei, pbecd under a po«er» or poroabin kiln. Thm 
mtu nndereora a •onUTitrificatian, or oven a complete fuxlan oa iti xurW It b 
thix kind of frit which aerrea ae a radical to altooet every cnimel i and by varying tte 
proportlooi of the Ingredient, more fteible, more opeque, or whttw eoamrb an ^ 

laineil. The ftnt of three quallricx dcpendi on the qjiantity of XBod or flux, aad the 

tuber two on that of the tin. ... . ^ . v._ 

The xea-mli employed ax a flux may be replaced other by nril of tartar, by pan 
potaxh. or by loda i but caffii ofthtxx fiuxrx given peculiar qnalitlm to iba 
*klcat antbora who hare written on the 

the neceaalty of xeleellog eanfnJly the particular mnd aho^ 
poxition of the frit, ^ they eTOi i«rm th^ 

Clourt ataica.io the 84th Tolmne ofeheAuuo/x* d$ C%mtt,tbMt the amid ooghl to 
K STl panrftale for 8 of oUcioo. 

never very claw, and that acme wrinkled apow from unpcrfiim ftulcai are le enM^ 
aurihe«7^*y«t we find it preaerihed in aoiiie old tnatb^ to 

fritted bv tofana of aalt tartar or aoine other flux. It wo^ ibeoto app«thatthu 

prmcnee^of talc b.nfno oae towanb 

iDAv be •applied by Increttiryr ibe dew of |be Hax- In jU howwer, wewif t 
to iw^re^i mehib oxidet ia the aaad. aartieobriy ^oae ^manga®*-, 
which moat fraourtiUy occur, and alwayi tojore the whit^t ii of the frit , 

The tnoia^earried the art of enimelling to a very high perCectum, and we oe^ 
.:JLr.wT^l tlSZ^imeo. of their work. Then, aa at premnt «** 

Of^rimt^fiim nmccoW bext with him, and thn. a muUOnd. of emtotm 
nrmvxaef have been buried with their anlhora 

^ The Venetianx are Mill in pomiaaioa of the bext enamel proeexx^ *^7 

ply^ VT^TitS^other imWwUh the he.* kind, rf ommel. of .vary eJ-md 

STihriri^nble. ncavent the tmnxmbdoo of light Thi. effhet b pmdocmljar- 

fioaex are iddtd,ax minium or Ulham*. nmtrti^ 

a« rery W^^uod In thb camt reeourae m^ ltola3 to othwfi^ 

Ibil advantag. from the toUowmg ndawre.,.. kt^ for parpbablaea 
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■sd one pan of voU-vaabnl 4in|ibi>trtia ■rtluni y. TbcK eoatpoakioaa afford a »Bry 
nhiia enaneU vliieh nooonia pertrctly vdl witk Uua. 

It in olrriima that ibo eenpoahion ol Utia priaaiy matter maT be pvaily rariad i 
bot we aboaVi arrcr loae debt tt tbe emM^ quality af a good cnaoiel i whieb d, 
to acquire, at a taodente bank wOdrat flnmty la tab* a ahinlae curlbcai wnbeot 
raanme >do tbia. It ia not ceatplcta Ibaioa wbieh ia wastedt bat a laaty atata. tt 
ooeb a dafraw aa may gire it. alW aoubng, tbe aspect of bariog HifferBd coagileM 
liqacfbctioOL 

Dmi adale EmamtL — Tbia reqniraa greater aiocty ia tba cboiaa at in aulerials 
Ibta aay elbcr aoaarl, aa it mom be ftaa ftiaa arery apaeias tt tint, and bo perf^tly 
wbln t bonca tba frit emptoyed ta tbia oaaa aboaU be ttaalf cutapoacd at iwtfcctly 
para mgnidieata. Bat a abooM aol ba rrjectad banUy becaoae it any l» r uma- 
wtot diacobiarad. ainoe Ibis may itopand aa two caotast rilber oa mom lanalld 
oxides, or on fnligiooM panicles prweacdiag ftraa ragetabir or aalaaU sabataaecs. 
Nov tli« to t tef impiaruici hmj bt cmUj n9ioTo4 by OMauii cf a qouiKUT oC 
(MteasitU tt maagaaewr, wbiob baa tbs propany of readily potting wiib a pordoa tt 
ns oxygan, and of Ihna Ib et lita tin g tbe ctaabaatioa, that ia to my, tba d eat ni a t ioa uf 
tba cobianag carbeaaceoaa natter. M a n g ane a e iadoed poaaeaaaa a oolaariag power 
itaalf oa glasa, bat only ia ila bigbaat stats of osidiaeawat, aad whoa raduead ta tba 
lower Hate, as is doos by tnoibaittbla natters, it ao laager coauanaiBBtea eabnr totbe 
eoaiad ewn bi aatinn a iieaee tba proponkn of ouagaaesa abtaddaeoerba ia excess; 
tor tba sorplaa woold eaoM eotoor. Suaratimrs, iadoed, it becoous aecesaory to gira 
a Uitla moagsacae oobmr. (ba. a tiol) la order toobtoia a aura agreeable stoidc 
uf white; as a Uitla axon bios ia addad to liacaa, to brigbtoa or ooualcract tba dulneme 
of their yellow lint. 

A white enamei may bo eoareniently preporad also wtib a odetoe rmipnanl of 
twa t«m of tia aad ooa of lead caleiaod together; of this eonbiaad axida. ooa pan 
ia nsaited with two Saru of Aaa oryatal tit a rary Itttla auuiiaucte. aU arevinmly 
oTuuntl togatbar. Wfaca tbe faaioa k ataspkte, tbo eitreowa matter k to W poored 
into ebmr water, aad tba frit k tbaa dri^ aad nailed taaw, Tba pouriim iato 
water and fruioo lea aonetiaMt ra pea t ad (bar liateo,in order to aecara a tciyuaiftwm 
coabtaatioa. Tbe erumhle ttnli ha carafblly acrcaaed froot ■■wohe a»m,» Tba 
stn a lka t puctiaas uf oaide af Inn or apprr adnilted tatio Ibk atutmal wiU dcatroy iu 
ralaa. 

Suoia prartitioners raoomaiatid tin aao of w ha d dkpborrlie aataaoay (atul- 
nookte of potosb, frnn nirteUk aatuBaay. BBd:BiU« dedagraud together) for white 
eiiaoiKlt ImH this prodact eaaaol be added to aay preparation of lead or other 
nmaUic oxides; for U wonld lead nlhcr to tarakb Ibt eoloar tbaa to clear it ap t 
and h caa be aisd Iberrihtra only with srdiaary gkaa, or with aatbn liases. Fur 
Ikrae psrts of white gkte (wiihoiit lead) ooe psn of washed diaphorttie aatuanay 
U tu be tskea | ike aabnaaeea an well grottad tagetber, aad Anad la tba euauaaa 
»» 7 - 

Jiltt £iumal—Tbia Ana eoloar k ahnoal alwaya obtaiaed from (ba oxida ofoabsll 
or aosM af iu oonbiaationa. and it prodaosa it wilb aoeb ioteoaily Dial oaly awery 
little eaa be asnl. ksi the shade ahotdd pus Iato black. Tbe cobalt blac k ao rick 
and liealy Uut It paedoaiinatac la aaou atcaaara oear cee r y otber eoloar, and laaaki 
away io that tfaiy caa hardly ha paree i ecdi it k ako mtofady obtained. Tahring 
It cat, bowetcr, ia all ita baaoty, the caber aoloars mast ba ranoeed aa niticb as poa- 
tibk. aad (ba aetah uaalf ahouUbatolanblt para Tkk awtel k aaoekicd hi tba 
beet baoern ares with a txniidanbk aaiabaraf fateigBaBbBttBCBB.aaiiim,anawie.cnp> 
per. ncbal. aad aslpbar.aad it k diikall toarparata tbaai naaplataiy; botlbrcaamei 
lituea, tba oxtds of caball data aol eaqaiea to be atrfaaily free froataU Aaaiga awteki 
tbe iraa. ntekal. and coppin biiag anal prrjodicial, ahunld ba earafuUy rlinraated. 
Thk objeei any be macs sadly altoked hy dksolsiag iba ora ta aitrie acid, teaporauag 
till* aolatioa to a sytapy ce oak te a ea. to expel the eMaaaaf mid. aad aeparate a poeuoa 
ofarwaie. It k now dilated with water, aad atdatioB of earboitate afioda k dropped 
knwiy iate it with bekb agitatioa. liU tbe pnnpitaMi. wbieb k at Aral of a wbh»h 
rraynlwgiai to mra of a roae-mL WbeoeTtr Ifak eoloar approra. tbs whola moat ba 
Uirowa oo aAltar, and the iiqaid wbiob paaacs tbroagb moat be traated witlT mota of 
tba earhaaate of toda. fat ontdr to obtain tbe anraiaie of oofaalt, whicb k ncarlr pore. 
Sioco arseak acid tni ka derieatrees u« aol eapabla of eonmaairatmg eeioar'tbnn- 
teleeCk ai^ as thBynaecoear are eoUtele. they esaaol in pair Iba beany of the bine, aad 
brace tbk piyparatna oflarda H ia gnat perfeetiao. 

Metallic flexes an aol the note aoiiabie tar tbk eoloar; hecaaie they always rooi- 
nanicate a ttat of grater or Icn Anree, which aerrr (ails ba iqjnn tbe parity of the 
Nae. Khre k a arcfal ad d i ti n g , as h keeps the oxida at the mssl^m gf ox'idatim, 
ia which ttate it prodona the rirheai eoloar. » 
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YtOm Enarnd.—Thtn an many f mwia for niakuif tW* col«>« l« •namrl j but 
it • aaarubai ta &x and it la tarriy obtainnl ot an ani&irm atui fla* tiaL It 

may be predncud dirceity •itktomo prrperalioM td aUTar. aa tbc i^oaphal* ar iBlpbat*; 
bat ikia mrtlwd doca BOl almya aBeceeA Ar tno ttnio* a heatorpowrrfaj flaart raadity 
dretmy it, and ailfr la narticnJarly pm^ldleial Thia BDerrtainty rf aoeena »kh tba 
■Ula of aihrer canBtathna CobeaeidoiaBiapInyad j aad oaWea af iaad ami anttaioay are 
Ibrfdibfa prcfrmxU atikb alTurd a fin* yrlUiw wbaa eonhiDad with tmaa oaidaa ibat 
are rrIractaTy eno^ to prrntat their ooiaplete rltriflcatioo. Onepanof whimoatda 
of aBtinooT laaT ha takro with fttmi ooe to thira yarta of white laad. oaa of alum, 
and -na of^-ammoaiae. Eaeh of three tubacaacta la to be |ial««i-iaed, and then aU 

are to ha aaaetly miied. and eajuwad to a heal adeqaate to deeoiapoae tha mJ-aaimnotac. 

Tha oMWloB ia jad^ to ba ftniihad what the yaUow eolaor it well bmubt oat. 
Tbate la produeod here a eombioaiioa quite aaalopHui to that hnowii andertba aaaa 

*^tw!oritad«^ yellow may b# proeamd cithrr wUh the oalde of lead a tone, of ^ 
adding to it a little red oxide of irooj the tinti mryuif with the proporttoo of tba 


ayi, in hia Memoir oa Enaawla. that a «oe yellow ia ohta^ with pore 
oxida of aiWer, and that it ia merely neetamry to rnrrad a ihm tM rftt oa the tyol 
to be coloBred. The piaco la then axpeanl to a moderate beat, and wabdrawa aa k» 
aa thia baa reached tba^per poiat. The thin dim of meialllr aUrer reeWad tm 

Wi^^ored. Wrfai^der U wUI W faond ti aped trf a *« yWlow.rf 
baidlf BiTMhlrlinTtt Aa the^Uicle of iilrar haa to ha remoerd wl^b eoeera iba 
eotoar. it U raqaiaita to avoid dxiag ihia film with floxea. and K oopht ijwre^ »» 
S^Ptdied aJler the faaioit rtat The rellowi requite la (eaaral bet hule 

alkalioe^x, at they anawer better with oae of a m e ta l I ki aatarr. _ 

Creea AWraaC^t la knowa that a greea eoloor maj^ |i^ocad ^ a mratiira of 
yellow and btnai hot neoaiM ia ifldaoa bad to thia pra^ for aatmel^ 

W obtained aliaoat alwaj a directly with tba oxide of eoppert or, ttai better, aiih tba 

oxidaofakroma. wbkib ima the adTaatage ol TTabtiag a at^ beat. _ 

Cbe!Lia deacribe two oxidee of eoppar, the protoxide of aa ewi go eo loar, which 
enmmaakaM ka eoloor to enaawla. but it ia ddkok the " 

tbaauleofbydimto,botbhehilh-b»oen oben dry, and It eoloara green aU tba rit^ 
^ttMttoaai^hicb kfaian. Tbiaoxidaraqnirea.mino.to«c»t.opr^«n.|« 

of flaalriihor aaline or metaJlie. 10eater Into comply i brt a ma^ 

dcoe ia conuBOoly taken, and a little oaWe of in* la iatradu^ , "LS** 

STin^Tln^-xW of 

aad tlw ordtaary moatarot are paraotd for »k«iie eery 

Tki. aropn nrodiictd by oxide of chrome la maen a*ore aolid t It la aot alterted ^ a 

poo^sctt u J2 "wap r “ 

dm d«a.Waf yellow, whleb depanda oo tba ^ a faT^lear 

/W Emami—Vio hare JaM atatrd. that pfotoxtda of 
_ a ra^t diflcalt to obtain aa aceooul of tba fkgitivo 

•£uJlaw, tartar, 

of the enpreooa oxi^. Afim^abont m bomTmaderato 

th. ftwm of a r«.^ wbkh laotahad 

eboUilioo,tbeBqujdiaaeiaaklBtoaaala.det»a»edOBiaeprTBip»«.. ^ 

and dried- . . , e otnUbaa a red which yiea with the 

“2 lira, rad to ora.*^ hy 

adding a grra'" "»lamJa of Chaaiaa. ara Uhe- 

ssu 
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of ifiM I to wlitali aor* dc^h of cotoor k ffm vltb a link colalL Ckjr alow, 
mcU«d »lUi ab<ml a ihinl of lu wrigkt of pioUiaiile of iraii,yiT( 0 , according to Clowt, 
a fine black enamvi. 

famd. — The peroaido of mangawir la amall qmntitp bjr liidf famUbra, 
aiiiw or alkallw flnsw, aa mamrl of a vzrjr flw riolet hoc | and Tariaiiooa of 
ahado ar» raailj baA by modifying the proportiooa of tfao ekmeats of tb« coloarrd 
friL The great point k to maiatain the mangaaeae la a etate of pereaidalki^ and, 
rnoaeqnratly, to bewan of placing the csauMl ra contact with any anlwtanec atinotiTe 
of onygea 

So^ arc tlw principal aoloorcd caameU hitherto obtained hr mrana of metallic 
O'tldra I hat aince the nnmber of ibea* oaidea la inennaing erety day. It ia to he wiahed 
thenew trials be made with inch H hare not yet licoti employed. Fronsoeb icacarcbci 
some inleremiag icsuha woold nnqnastioaaldr ho derired. 

O/pamtimf m Eaamd. —Kaamelltag taoiuy done oa gold and copper | lor ailrer 
iwella op, and canaee hliaten and holes in the coat of maaml. All cnamd paxntingr 
are, ia Ihct, dons oo either copper or gold. 

If on gold, the goldsmith prrpaica ibr piste that k to be painted apoo. The ^Id 
ahoidd be H oanus Ooei if purer, U would not he aaSeimtly stiff i if coeraer, it wiwld 
be nihiect to mdt t and its alloy ahoeld be half white and bdf red, that k, half ailrer 
and half eepper t whereby the cnanud with which It k corned will he Uaa dhpoacd 
to tarn green, than if the alloy errr eotirvly copper. 

The workira mast re a arra for tfaeedgeof the plate asmall fltict, which he calls the 
tardrr. This kdge aerree to retain the enamel, and hinders it from foiling off when 
npplird and preened no rritb napatula. When the plate k ooC to be roanirr-mamelied, 
it abonld be charged whh lam enamel, aa, whan eipoaed to beat, the enamel dniwe up 
the gidd to itselt and m ih ri the piece eoorex. Whan the enamel k aol to eorer the 
whole nUta. It beoomes aaceaaary to prepare a Indgmeat for ic With thk rkw, all 
the orultnea of the Agnre are tn^ oa the plate mth a bUchdead pencil, after which 
reeoone k had to Um giarer. 

The whok apaot coelnaad by the oatlinae must ha hoilowtd out in of a 

depth eqaal to the height of the Ulet, had the plate been eotlrrly enamiUcd. lik 
sinking of the surfooe most be deaie with a Sal grarcf aa tqaaliy aa poaaihlc i for if 
there be aa aauneace, the enamel rronld be weaker nt that point, and tae green would 

appear. 8 om artists hatch tha bottom of the hollow with close lines, which cmaaeaoh 
other In aUdinotiofia; atbersmnkrliaei or lemtclMerHUi the cdg« of nflk broken 

off sqnarm The hatrh in gt or aeralchca lay hold of the enaaael which might otberwiM 
aepamie from the plate. After ihk openuioa, the plate k ekanaed by botliag it ia 
an alkaline l)w, and it k washed first with a Uttk weak riaegar. ami then with ckar 
water. 

Thr plate that prepend k to be eorered with a coat of white enamel, which k done 
by brwiaiag a piece of enamel in an agate or poreelaia mortar to a coarae powdrr lika 
aaad, washing it krell with water, and npplyi^ it in the hollow part in its moial atatr. 
The plate may meanwhile be held ia aa ordinary foreepa. The enamel powder k 
aprrad with a apataJa. For eoadesaing the maatel powder, the ed^ of the plate are 
atiwch apoa with a 

WhencTcr the pioee k dry, it k olared on a slip of shoot iroo perfomted with 
aer^ email hoka, aea /p. jjo, whCeh k laid aa hot eiadera i and it k kft ibeiw 
antii it oeaaea to ttaaoi. It mum be kept hot till it goee to the fire s for were it 
allowed to cool it woeld becuon aeoomary to beat it again eery grailaally at the 
mooih of the famsee of fnaioa, to pterent tha enamel Ihim decrepitating nod 
flying off 

iiefore dreeribing the Banner of expoaing thr piece to the fire, wo moat eapiain 
Ike coortmetJaaaf theikmacek. llkn|nan,aad kahownin foimtckrMlaain>^ 7JI. 

It eooakta at two pweaa, the lower port a, nr llm body of the fiimaoe, and the npper 
part n. or the capttal. which k laid oa the iawm> part, as k akown in fig. rsi, wfoira 
these two parts are separately rvprrerawd. The foraaoe k made of g^ fire-elsy. 
awdcrately baked, sod rasemblM rrey closely the assay or oaneUatioe furnace. Itu 
tnaidn dimewaion a are B inches in width, 13 inehte ia height in the body, and B in 
the mp i i al. Its geaeral IhkhneH k B iachea. ' 

The capital baa an apertaTr or door, c, /Ig. 7B1, whkh k eloaed by a fire-hnek 
stopper a, when the fire k to be amde aetiTo. By thk door fhel k rnppikd. 

TW bodr of tha fomaer hy Uhrwkr a door n, whach naehea down to the pro- 
jecnag shelf a, calkd tha bib t m ra ti ws i drr X »bo»« Promioeooe k seen 7BI. 

Thk shelf k noporlad and aoenred by the two brachets, r. ft thr wb^ being 
vanheawiiB. Tlw (kight of the door n, k ahridgnl by a preidiar fire brick it, whieb 
not ooly oo -era the whok aryicetiaB of the ehelf a, bat enters withia the opening of 
the door u, fllJlog ha breadth, uni adranetng late ihr saaw pi*"* w Uh iba ianrr uir&re 
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of the farnaca. Tbil pills b oillsd lb* beirtii ( itt parpoie wilt ippar pr^tlf i it 
mijr bs tikvn lUl md Rplaoel U ptoumv, b; U>inK b«<L of tbs luorilc m in mtit. 

Rekiw Um ihslf c, ■ •>}ain> hols. ii. ii neea, which term fiif Klialttioc lir, ud frr 
ntiaciinti th* ubel. StmiUr bulci inr left upon each litis of the mhee, u ii shown 
in tbs grminil plan at the baee,Jfif. 7ti, s\ B- 



On a Inel with the ihelt in lbs Inicriar of tbs fnrnioe, a thin fliw-tile l reiti. psf. 
rnratsd with amnsrons email holea. Tbii b tho CTnte nriMentsd in a wiew 

in Jh, r»0. fma. ISO. Th't, T»5, repment, nntlsr diitrnmt asprcti. thsmaBs. fif. :« 
iho« lbs ebiation of its further «ndi I»4 in bO* t and Jb- 7»» frnnt put. 
At t.Jh. m tbs muOs b men in iti pbei in the fumaos. rmiinit on two ham 
iron. w. idU belter, on bd»fi of Bre-cby. mpimrtid oa brirksu aRmbstl Is the 
talsral anbi of tho fumiee. Tbs muffle u mads of sartbenwarr, and as thin M 
imuiblc. The fail oomisu of dry biseh-wood, or oafcsn hranebri, ibant an inch in 
db^. eat to the buKtli oftuns inehm. in o^ to he 1^ in bj^tal maU 

wiUua tbi funmos, one row Oniy bein* p^ TT.^T 

has attained to a wbhs rod bait, bufel iron tray h^nirlti raanisl plim. 
U in hs intradneed with a t»ir of pineem into lbs front of the mnfiW, and fradoslljr 

'■'IV «.*b of Urn mnffls b toUthe. ch-ed 

two piece! of chaictml only. ‘’'TT*-« ro 
opera^ Wbenercr tbs enamei bstma to flow, the tray mo*.bt rou^ m im 

tnsorc equality of leinpwitujw , and ai ^ as t^ w^ i j 

tnly roiwtStwitbdtaOT with^ ptate. bat ilowly. lest tbs ritnooi matter bi ermbsd 

S^sn eoU.b to bs waalwd la 

when tbs protST^ bs foondeompbls. Hbonid any s^ 
hannen M lbs enamel coni, they moil be wMsnsd whh a gramr. and lbs spntw l^g 

nnrn white enameL iwanirei aiwayi to bs poUabsd and smootl^ whh aaadMaasB^ 
«tor. particularly anieb bare a plane iBTfrcs j and H b then dnally glaaed at 

“’'•rarpnlntin. operation DOW Miowa. The arUb prq-n-bb ^ 

poi^ior^ in^ui^e mortar, with a rnaUs of agats, and ^nlmg 

^Ing hbTrork wbanerer the figures am •wahed. It ■ then paessd tbrongb lbs 
f «« lbs — adnnud by Henry Booe.R. A., and bb son, the bis 

H.I!? dm 

beyo^ ,hs time ami oonanqnentrapense there appeari no pmetlcnllmut to tbs alas 

'^/V^^imfibpSt—For amaU plates (op to two inebei loag) Ar 
nmtsnSTHtlrrr pom) ta also bat b ml lo itcl a dbagrse^ 

the odpi by rsi^ firings.-For Urgsr alaes, copper u naed. The eoppef 
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(bnaU t>* tBsfalcd nrtii ijahr ftve fttm (pnair. uul tlm rimwd vhli d3H<* Kklpharia 
•cid (niw part mmI, fear water , and iliaprd in a wnodro woaU. ifecnranb aard in 
makiaf (he riue mi a* to prodnee a eonrex aarfee* tarring acrardiog u> the liae of 
the plat*, takiBe ear* that ibr ihaping don Bo( rapradaen the •pring ia tba copper, 
in wliieb cnciM proeeai man be repeated. If the plate ia not rabrd in (be cratre. 
in the roorae of reined iirioga tbr eonen will rile irrnndariy, producing aodalatiiai 
Otar iha plait, pirfeet flaiarta beiag next to impataiblc for lam ptrtnroa. Tba 
copper ia Iben hitd fee* downwxrda no the eoorrx wooden tnoold oa^ fer ahaping, 
nad enamel grnood fint with water ia tpread oner it with a uuall boneipooa i when 
corned, a Sne ehah dimbbal ia pnaard pratlr on it to afaaorb tba water, and Uicr’it ia 
amoMhrd with a aleel apatnU. This forai tlw hark of dw plate, and when fired this 
(nri ia finiabed The copper ia onw rrreraed no a ooorex board the exact courter' 
port at the ixher, and coravd with white rnaiael prannfi fine in the tnntc wap as 
aleirc. The plate la anw rrad; fer firing, nod after it baa been fired and rooted the 
tnrfaee moat m grutind amooth with a fin piree of flint or other hard anbatanor, with 
ailecr tend and water. It mnat next be earrrad wKb a toftar and mure tnnaparent 
hind of enamel called flux, gruond and aptrad rat la the aamo wap at the fitrt enamel, 
hut tbit tmie onlp on the fiiee of the pla^ Thia ia fired at hefeie, and when cool the 
anrflice mutt be again ground amooth, and when gtaoed in ibe fomace the plate ia 
finiabed For the firat mot a wbila aolid enamel ia nacd to prcrroi the gruen colnur 
from the otHdlaed copper abnwing throngb t the aecoiul coat ia a aaftn enamel, to 
enable the eolonn nied to malt wi^ leia biml. 

Firmf. — The plate it plaeed on a plancha of flmtone. or well baked Smurbridga 
rlir, tepponad on a bed it whitiog. laaraoghlp dried ia the fitmace, the eaaet ahapo 
(if Ibr plate ae originallp made, w^h matt be naed in all aabaeqiienl ftriagt. After 
the whilii^ ia fermd in tba ahapo of the plate n aboaM be no tehad with a flat baifa 
ttiagnoaUp aera^ aa ia the occompanping lUagmm. 
The aaa nf thia ia to pnxlaeo an eflen of diagtmid 
bracing while iha (data ooola, sad eaperieoce bat 
i b aw n that it tenda enookUrablp to keep the ^alc ia 
ita origiaal thane. Wbrn the plate k amalt (np to 
ihivc inebra in Mgth)it map b* anmaled ftirtnuiing 
lam Iha hot muiife aa luUowi; — Tha planehe Mrtiig 
the platF map ht plaeed on inother planebe broled in 
the mufikoad pla^ la the fVaal of tk mnlllo tbr a fit w 
miaatei, uatil Iho ttaom of the plain or the oil of the 
pirtnre ihall hare eraporatedt h map then be pot In 
the moBlh at the muffle aad gradaailp iaamed to 
the hnW c M part. After firi^ it abonld be plaeed on 
another hot planehe and lUdwed to cool gradoallp. Largo pinnrrc mpiiro a different 
arrangement of the fnniaee. Over the mafflr therraliu^ be a fixed ima annealing 
box. with nn iron ihelf awl door. The boMom ibooU be of eoit iron abool one inch 
thiek. Tbit tfaoald bo ao amagrd that when the ronffle ittoiaa a while heal the 
huttom of the a nneal i n g box tliMid hgof a brighlish red at the bach, aad a dall 
blood nd ia fh^ letrga pictarea aheaM be |da^ on Ibe boaoin of the box brfort 
Iho furnace ia lit, and tbo larger the kxe of tho pietan the aknrer obonld the furaaea 
bebraagktioUa fall liial,maa tu allow fire or aix bonra far Iho largaal aiio. aiidiwo nr 
throe ^ amallcr plaloa. Whoa fired tho paetaro abonld be rctarord to tho tbelf of tbo 
Banealiag box, and loft there till gaito eoid, fi>r ahieb pa r pnoo large pialao miulre at 
leaal twoire boon. Tho eoloarx aacd are mootlp tha aamo as thtma prvpo^ Ibr 
jeweltcrs and glaaa ptialen. ' 

Emawffiagor tbr Jjam/t .—The art of the faunp ennmetler h ooo of tho mott agreo* 
ahlo and omaaiag that wi koow. Than ia biutUr a anhicet in aamnol which map 
not bo execnlMl bp the lampdlaam im rerp iiule ttam, mui more or lean prrCfCilp, 
acenrdiag to the dexieritp of tho aitiat, oitd his acituaintaoce with tbr principles 
of moddUing 

In wfirking at tbo lamp, tubes sad rodi of glass snd saamel mnat be prorided, of 
n-twina sad sbloan. 

Tbo c nsattH i n g table is rrpreMBtad ia Jig. 7ST. rotmd whirh serenif workmen, 
with tbsir iampiw map ho plaoeA while the lai^ doabla bcllowa o below is art a-blowing 
bp a traidls mored with tbo faoc The flano of tho lamp, when ihna imprilcd bp a 
powerfhl jet of air, aeqaircajnrpriaing intrneitp. Tha hM nooalca at lata a, a. A, 
a, a(« made of giaaa, siut are drawn to pointi modified to thejmrpoae of the caanniller. 

Sig. 7Sfi ahow^ ia prrtpveliiv, tho lamp a of tbo anoawDer atanding ia ita eiatrm 
at t^ blowpipa looB prvjewtlag ia llaisa oUiqnalp apwarde. Tk Uowpipo b 
odjoatable ia aa elaetie cuA a, which fiJIa ap exarllp tbo kola of the IxIm into 
which it eaters. When oalp ooo penun b u> work at a tahia prmidsd with acrerad 



O Puariba. 
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luap*. Ur (in dnvn M tiu fuoe tU* «iih the pedal of llie bcllirat t be Ubw uot iba 
other blmrpiun, u>d plnfi the hnl— in the UbU vilb Miiii} etirki, 

Tb* Unp M made of cufipcr or tia plate, Ibe vicb >/ cotUia tbmila. and either 
tallow or od maj be oaoiL Beiweea the Iwp aod the workmaa a amall board or 
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llie enaoMdliap workibop noftht to adatit little or ae daylight, nlberwlaF the artliCi 
not pereetTiag bw tlaato diatiaMl;, woold bo apt tocouiail mittakca. 

It ia hniHWaibie to daaeribe all tbe maalpolooiau of tbia mpeaioua ait, onr wbirh 
taate and oexterity ao fntlrr)]i protidit. Rot we ma; ghna aa raample. 8appoa* iba 
foamtilrr wUbea to make a awaa. lie taker a tuba of wUta tnamel, arala ooa of ita 
eoda hennetinally at Ui lamp, aad wbilo tba matter b anlkiruUy hot, be btowi on 
it a minikin flank, raaembting tbe body of tbo bird i ba dmwa utU. and gneefulljr 
benda tbo neck i ba (hapaa iha hoail, tba bask, ami tba tail i then, witb aJnidrt 
nurairl mdt of a proper ookwr, ba makra tba rjrca i ha neat opena op the kenk nilb 
iMuatad wi aa o rt; ba forma tba viaga and tba Icga | Snally al t a chia g tba locn. Iha 
(urd at aadi cotnplaca. 

Tbe rnanuiier abo mahea artifioial cyna fbr bsaum br<ii|», hnitating to pnfiwily 
tbo eotaara of tile aoaod aya of any nadJaidaal aa to reader it diflir^ to diacuatr 
llud be baa a blind and a igniag ona^ 

It b ddBcoll to make larga articlm at tba bluwplpai iboae wbieh inrpaaa S or C 
inchea bucotue marly nmnaimgtnhle by the matt expert workman. 

EaxwcLumi or Caar laoa aim orwn llutxow Waan km Sanrnpxna, dtc. la 
Itccember, i;&9,spatentwnaobtaiae4i<ir Ikbpraesiby Itr.tbmarl Rnady nirkJtag. 
Hb aprclflantion b anbdrridad into two parti - — 

I. Tba coating oe lining of iron rnaeK by fbakm whn a rimflaUa mixture, 
compomd of • parti of oalmnad flmta. 2 partyd’ ' o ^< w « * — or C'nenhb tenor, »pam of 
lilha^ • parti of borax. I pxnofargiUaoMWoirth, I partof akrr,«|mrt>nf odxof 
tin, aad t part of pnnfled potaab. ib, ftidly, 

SpanaafoaleiiMdfliMa.»redltad,<boncx,*calxaftin.aiidlofBiti«. Ur.Srdly, 

IS of pottar'a eompoaiiam. 8 borax, to white laad, I aim-. 1 wbba marble enkiaod, 

I argUlanona earth. I purifcd potaab, aad A «f caia of on. Or, aiblr. 

4 paita ealemed flint. 1 pottar'a compiwitlon, 9 aitiw. • bona, I white marble cnl. 
eiard. i argiUaiwoai mrtb, and I cairn of tin. 

WhlebeTcraribe aborcoompoaiiwaa b take*, innit be flnely powdend, rabod, fnaad, 

the ritrrona maaa bio be ground when cold, dfted. and lirrigniodwilb water. Itbihan 
mado.mio a pap with water or gum water. Thb pan b amemrd or bniabed orrr tba 
lu^raf tba raael. dried and Aued with a proper bent ia a imdBe. 

Calcmod booei ifa aha propoaad aa aa bmdumt of tba flux. 

Tba fuaibdity of tba ritiaona aompotmda b Iw Tory aacordiag to Ibe beat lo^ 
Bp^bd to Iba Tcaael, by a^ rariona pronortiont of tbe tdiciuM and flni.dg 
malerbh. tColoun may ba gi«an. aad abo gimbg: , . 

Tba aeeoadpnrtorproceaabbbipecificatitaidcicnbafeettaia allcTf of Otm aad 
niebai, whbU be eaalx mio TaaarU. and Irata or aoata them with roppar pnaipimird 
ftnnt iti aailna aoiatioaa It abo daw^ibei • BMdaof giripg the pracipitatad ciippcran 
raamel aaifbea by actiBg npon it with bnna aahat aad atoc whb the ud id heat. 

A beto^ of anch aoaauUad holtow waira waa earritxl on for aogie tinw, bat It waa 
CiWO up Ibf wut of du^ eocfivrifvn«ctta 

A patent waa granted In Tbomai and Obarlrt Clarba on tbo 93tb af May. 1889,te 
a inetJHid of enanuUug or rooting the internal aii rbiwa of lom pota and taowpana. a 
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«qch a w»jr it alttU mvrcBt ihi cmatl from mrkiiqror ipIlttiB.ir off from tbs rSrtU 

nttirn. 'niii tpeciftcmioo pOHCTfljoi tbiTewel tobe firrtfUaMdbjrcxpot^iJ^th* 

m^tbrn at dilnto tBlpfaiiHe ncid (irndbly MOT to Ibt tmtot tar three or fon r boon, 
thro bniCnft the eemel is porr witrt (or i than time, tod next ippljritiit the eompoittino. 
Till* eomitti of 100Ihi. of eilcined(troniKl flint*) 50lb*.of boriuc.mlcined,indfinely 
sroonit »Uh the iKnre. Thit mixtnne it to be (fifed ind KradiuUjr cooled. 

40 Ibo. veithi of the iboee prudaet it to betaken whh 6lh* v«|tbtaf pottet'icUyt 
to be (tmaiw toftther in inter nntil the muitar* fannt • patty con»i*tenl mu*, 
which wai buTeor (brmteoitoii the iwer mrihee of the nuei tbonl one-tiath of an 
inch thick. When thta coat U let. by ptaentt; the rrmei bi a warm rogm. the fo^od 
cooipiwhion i* to be «|ipU«]. Thu cooeiau of 1*5 tb* of white glaei (witboot lead), 
*3 Ibe. of borax, *0 Ibe. of tnda (eryttalt). i^l palcerbcd together and eltrified by 
foion, then gnmoil, eootrd in water, anil dried. To *5 Iba. of that mlttnre. 1 lb. rf 
anda It to be added, tb* whole mixed together in hr« water, and when dry poanded t 
then tifttd finely and eicnly oner the Internal eartaee of Ibe lamol prreiot^y COTeird 
with the firrt coating or compnaitiiia wfiilet tbi* la iiIU moiat Thl* it tb* gmtin^ 
The Tenet thiu prepared it to be not Into a ttorc. and dried at tb* tempetalnrarf 

11*0 Fahr. It b then heated in a kiln or mofllu tike that ntod for gUatngchiii*. The 

kila being hrooght to it* fbil beat, the Taaeel b placed firm at iumooth to b^ it gra - 
flttallr* tad thru pul nito the Istcrioe for thiioci of tb* ffbi*** prwtioe it um hwn 
foaml adTaotagaou alao to diut the gbuia powder orrr the fbaad glw, and apply a 
accond flaaing beat in tba orao. Tb* «iiaiDcl, by ibia doobl* application, b*c«ncs 
much amoubu tod aoander, 

.Moawf. Kenriek, of Wrat Bromwich, baring traced in iheir faclewy and KBt into 
the market nme cxccUmt tpecimrns irf eoaaieUed uncepane of ewat ifoo, were aocU 
by Meeara. Clarke <i>r the inraaiaa of tbeir patent rigbmt hwt after a long litig^on 
la CluBCTfT the patateai oo*niiU«*I hi the Ooort of flicbrouer. The preriooi 
prMs of deetmWff vhh dUmc ealpbarie eeld %vpmA by the erktenee on the tml lo 
bsTe hm fl'ea ap by the |NUnKt^ end it wm »li® ihoira by their owo priiwipol 
•eiratifle wttaeee that a good eiumetWd iro« moeefmn could be made by IltrUttg • 
ipeetAcatiou. la fact, the Ibrmolff by lehich a good c«a»wcl may be cotupouded an 
utauiDenhle t ao that a plcnt fnr torb a pai|awe iul'iu to be ustenable* or at 
leaat mart eoaily eradad. Dr. Ur* expoaad the ftnalr enamelled mocapiin of Mewn. 
Kenriek to rery fere re iriala, baring ftued rren chloride of calcinm in them, and 
f-wnd them In itand tba fir* rwry perlhetly witbont chipping or cracking. 8«ch a 
mannCtctnre ia one of the greatcat improrcmenia raoeaily in trod need into donunlic 
cconooiT ; aoeb reftcbi bafiig murkaiily eienn. aalobrioaa. and adapted to tba moat 
daliaUe' cnCnary npvmuona of buiiiag, atrwiiig. making, of jellie*, ireaarrea. &e. 
They arv alio admirably fitted (far preparing pharmacentical decomioaa, and ordinary 


extract* . , , 

The ntamel of tbaae uitccnani la qnlt* (rea from lead, in eonimpicnee of tb* glam 
which enter* into iu cnmiuauian being gaita free flrom that metal. In aereial of the 
tancrpaai which were at Bnt acot Inio the market, the enamel wu ftmnd on aa^yaU 
to coatain a notable pc u ooeuon of oaidc af lead. In eonaaqaeace of tba quantity <rf 
bnmx and mda in the giaaa, tbia oxide wu ao readUr acted npon by aeida that angnr 
of lead wu (brintil by diga^g riaegar iq them with a gentle heal. 

EaaawIM iron aBacriwoa had h^ many yean ago Imported from Genaany, 
and loU ia I*mdon. Dr. Ora had occaaloa to analyu their eaamel. and (bond that 
it eontainnl abundance of litharge or oxide of lend. The Pnuainn gorcmmenl hu 
bnuad mi edict prohibhing the nu of lend in the enamdtmgof miiccpaii*, which u**o 
exlnmiTFly mannilK^and in Peia, Oktwhe, Am Probably the Urmtain wnrr tent to 
England wu (kbrlcnted (be expuetatkm. with an enamel niade to flux eaaily by a dou 
of litharge. 

A mimhlc oren or mnIBc tor Bning or coating metah with cnaami may har^ the 
(bUowing dimcniiona r — 

The ootiide. fi (bet iqtiarw, with U-ineh wiila; the interior mufilc, 4 (bet aqnm u 
bottom, ruing • ioebciat the aida, and thea arched ortr > the crown may ha I* tnehc* 
inHi (bom the toor ■ the mofil* ihouM be hnill of fire-brick, inehei thick. Another 
aieh ia Inrned orer lb* fint oo*. which aecnmi arch i* 7 birbu wider at<*he bottom, 
and 4 mehu klgW at the top. A 5-inch wall nnder the bottom of the mul9* 
U Iti omtr* diridu the fire-piBe* Into two, nf 16 inchn width each, and fl fret 
3 iochea long; Tim flame^nf the fire playa brtwaen the two archu and up thtoogh 
a .5-inch flne in front, ano iiiuc* from lb* top of tb* arch tbro^h ihir* bole*, 
abont 4 ioehcf M<urr. Them open Into a fine, 10 • t Inobet. which nnu into the 
chimney. • 

The material* Ibr the enaarl body fgroond flint, pottar'a clay, and bonui) are *m 
mixed tsgrthcr, and then pnt Into a tei c rh u atorr fttnaace, 6 fr«* 7 inchea kitig. by 
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3 fiMt 4 iaclim wkle, uul 11 iocbfi kigh. Tlie flaiac from m ll-incb Jiomm 

o»cr the hearth. The materiab uv tpraul oeer tha Boor of the oven, abniM • luelM 
tli:elt , ud ignited or fritted the 4 or 3 tunin, tmtO Ihejr begin to bcnee and wnrh like 
jenat, when another oonting u pot on tha lop. alao 1 inchea tbiefc. and tied a|fBiii,a«d 
•o no tha whola day. If it ha Bred loo ntnch it hecomea hard and tuo refracmry to 
vorh in tha muBka Tha giaan ia ^vkrd in an onw aitnilar to the aboiia. It amy 
ho oonitnaed of abont ooa-half borax and ona -ha lf of Cotniih Mona (pwt^y dreoin- 
tjoaad graoita) in a yrlloniah powder pmonrod from tim pottariea. Thia ia frttlad firr 
10 hnom. and then fined into a glaaa whioh ia gmaiid up foe the glaae. 

K^AUCIXEO IiEATUEB. Leather glaaed opoo one mrlkcev tit* acealled 
rti irorliiag roapoiitiaa being in all mpocia aoalogoaa to tba ordinary ramiahea. la- 
alend uf enamriiiag the rrain amihce. aa ia namdly done. Ur. fr'aaattar rrumm that 
aurlhca by aplitting or bollBg, and than pniduaea what ia eallod “a flnlab " n^ 
enrfhoa ihua fomad. by mnuia of a toller, or glaaa laamuaant. Tha tUah aal/rf Ita 
alia way he thna prepared (hr cnaitMlIiagi and it ia lea liabla to CTaeh, aad Iba 
cuamal to hacoou ckwdy on It than the gttafalAle. See Lextsxb. 

ENCAUSTIC PAINTINO. A mode of patntiag with healed or bnml wax, 
which vaa practiard by the aacicois. The wax. whea uellad, waa mixed with aa 
much eolonr, finely powdered, aa it eoohl hnbiba, and then the maaa waa apaaad m 
tba wall with a hot apatuta. UTiea it beeama cold the drtigner em the liaea whha 
eutd pniatod tool, and other eoloon were applied aad mailed into Iba (brwef. Uaoy 
modilmitiaaa of the pnweaa hare been amployod. Amoagat the modama, the term 
baa btra improparly giren W fame oementa, which hare aothtag of aa aneaastw 
chanrtar aht^ thewi. 

ENCAUSTIC TILES. See Titaa and TnnaaaJL 

EKDOOENOIia. See Exooxnoim. _^ 

ENOBAVTNO, aword derirad from ee, k, and )fdfw,to jpw oa wnar. ia t^ 
artof eiecutlBgdeaigoaordrTioea. npon meiaLkimm. ■oil «>*»t h"“ ■" 

ilia cowmaa aecaplatiaa of the word la the preaeat day. It mew t^ eaccmioa of 
auehworkaonpUteaofooppororateaLforibemirpoae of rtitaialBg from ^ 

miiiaoa io iak or tom© oik*r colovrtd fluid. m ih* uridrft iw« « »• 

lemi. it tha oUeat of the fiae yta I •* •*■»*. ‘•w Seriptw memiiio it befriro aar 
rrterance ia mwle either to painting oraeUptura. U the lloiikrf Exndia^. 

»». we read that " Anroo ahall bear the aaiaea of ito ehiidnm if “ ‘T 

bnaat-piate of Jndgnicnt apoa hia bcart i" and agata. ia the r^ptm. »«" » 
eo<nmand.d to “ mahe a pUle of pw «id. and ^ 

a aicnet. tlolioem to the Lord." Further on. in the Wh cha|W of tta 
UoM^pcaka of Ileaaleel. the aoa of Uri, aa a man “filled with ^i^^ 

wi-iom. komlointandiog. aad ia hno-l^ and m Ul ma^ 

and to deelae enriooa worka. to ^ ^ ’"'ThL^lJ!hW fiSid 

enttiag of atoom." *e. Of btm and rf Aholmhil « Them ^ h^W »*• 

win^ of heart, to arork all manner of work of the angtnw Me. ^ 
oWi wiUiw^ to abo* tb. anugwiy of the art <d 
auban^l whether or not h had iia oeigm at a period wiienor to ^ tiin. 

^yir-eniS;: 

urewnkned hr the IhetSat atimemaa afMdaieaa of kieioglypkic eograa^. «.mrlal 

E»TP» «“ J ‘‘Hioght to dda rtwatr,. 

iwr ilxuw. howattr hare not. in all eaaea, haea aacermiaed wtth eertamiy. 

wiTaU tSTSlfih. b. wntW r-p«^ tha 
^ imioag tbaamtoma of anilqiiity ia ita *Vtona appliontio-1 ^ 

■ddoeed Thia bieloriaa, rrfcmag to a period abom 800 yeara hefcre W a^ 

Ariau^iwm^ahihitodto the king of Sparta a tablet. »€ " 

“iJ}. wM iSSTmty P«t./Utohahimbi. 

ia other worda. Arirtagomk »bo waa a <d W ia U. poeaew 

metallie map. Metwer. aa U b laiended to hnut — 

wnn* oo «.P^ Xn'XSST-U.^r^ 

-t^-rbax -ed to onmnwat ihair 

smimilatea to what b now practieed la tha i^tof the dueorary 
fT^Td^bed by the Uie Mr. Landmar. wbo qontm an wnea omtor, Mr Stnuti— 
“ g .100 nfrer the eoBaaeit (though, from other mfcemathio, I think U murt lurra 
at tke bail IM y^ ***^ meon^ahle eta) a new ipeeiei of eograTin*. eatarfy 
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differmit from tb* ininffM »«i*k rf tW lagmnr, gnldsBiUK ■i»4 thMMer, whiA bad 
prvrrdad it, wu intralaoad or inrcnti^ in, Ruglasd, of whicb tbar* if fearorly 
an old cutiatr; rbonb tif lay eomeqncncr, but aflunli foaH euriona fpecimenf, and 
EnfUnd morn Uun asf otbrr nalioa in Enmpf. Tha bran plalpf on our M 
atpulrbnl BtooninroU are rxKutoI rnlirely wnb tb» graTrr, thr fbadowa bcinR 
rapr»id by Imre or airokci, ftrenKtiieard in froponkia lo lb« re<iaired drpth of 
fbadr. and occaiioaally creatnl «ith otbcr Unca a tccond and, in tome infunoef, a 
third tinte, jnwiody In tlw famo aannrr aa a Aopjior plata ia roKrareo t tot > ■ In- 
tcndM hr pTodocinp impmaiuML Three enimetd tfflgire are coounonly found on 
Uhm boriaontal lMabal.-<ua • bkh lunn part of tfar imreatrai vhbb the churebra.' and 
Uie find the eongrecatson. ubic-h kept tbe Ughtf bright by (Hetiao, tUled the In- 
eiaiotia *iib doat, and tbna darkeoed the ibadeat rery oeaf or eaquhiu wnThmanahlp 
if aot tbandbre e:U>rrtfd| yet atane of tbm bear no anull CTideoea rf the abilhwa 
of tha OMHika, or other workmen, by whom they were ptribnaad.** Imprerelnna, 
U-chnieally erlied •• ruWanjM," are taken from theae mnnuBrental braaaca by anil<|na- 
riana, for the purpoae af ulaitratiiic worka in aretuBolagy. Tbe preecre ia aim|4r 
enough i n ahe^ or aheeta, aa may be reqoirvd, of white paper, wficiently latge to 
eoeer the btme tablet, are laid opon it > theae are tbra rubbed orer with a lump of 
aboenuker'i hatl-balU' a eompadtian of warn and lamp-Uack, wbieb learea on the 
paper an Imprrealnn of the miaad poitiona of tha nwtaL 

’llie ftAeeoth century, which imiat alwaya be eonakirred aa tha dawn of unieeraal 
light and knowledge, gaee to the world the art of printinR, and from ihia UtTnuion 
arofe a new era In art of rngraThut: the aarliaat mrthnd uf printing, both buoka 
and iUaatrationa, waa, aa ia deaeribed under the artirle Ifewf feyramey, IWwi engraved 
bfoeU or taUeta. It arema tingnlar thof, tboogh eouTaving oo varioua meiala had 
been pnetiieil loog before that on wood, no BRampC mul erer been mi.U to obtain 
impenaiona ftom ike platea i like many other bnpretant diaooverieab thia ia aaid to bo 
the raault of aeddent Vaaari, the hltiorian of Italuto art, aayi that, in the year I4W>, 
Maao. nr Thomam Fiaigncm. a Flonmtiaa geddamith, ehanead In let lUI a amall 
tngraved plate, an wbt^ aa waa cnalomary with engraveT*, be had nibbed a lltlle 
charcoal and oil, that be might the better aee Iba time of hU worh, into amne malted 
folphur, and abaarriag that the eaaet hnpreaaiim uf hit engraving waa left on the 
tnipbar, be ropeeied tbe ciperimeat, by pnaaiug a roMer gendy over It- It waa ane- 
oeatfal, and Fraigncrre hapnrtcd hia diMovent to Ibddini, alao a g o l d a m i th of Florenee, 
by wbotn it waa enmmankatrd to otben. But the moat proba^ origin of the art of 
printing foam metallic piMn, it that which ia attnboled la tbo early imUaa woekert 
In umMs or inlaid modeting work, an art aied for ornamatiiig table nteniila, twonla, 
armoor, ftc. t thia art roonatnl in coning or engraving the reqnired daign on ailvvr, 
andfillmg op tha laeidaBa with a black compnauiao, and tohciaadeof tiivte andtead, 
wbieh, IVom ita dark caionr, waa called by the anoienti aiya/foai, abbeeviated by the 
Ilaliau hue nialbi thia miatnre, when nm inlotbe engraved Cnre, prodnovd a regular 
effect of rkimr~oanuo la the entire work, Froea there engraved platea or oh|ectB, the 
artiata in uie/fo, who wan tbe goldamithe and ailverMtitha of that ncr nd. were acena* 
lumed la lake IrapRaaiau, by amuking the metal, and then, after eiennlng the aniioih 
tnrfoee with oil, im p ret ain g upon H g puee of damp paper. From aoeh an origin, or 
foom tooHr other very aindlar to h. ondbabiedly, canno the art of ehtlcography, or 
pUt»printing, and it it cifually certain, that the art of engnring with the fomo, or 
aa it it now eiUtd, ** line engreviag,'* areto in the workahopa of tW gold and tUver* 
amilhi. 

The praetiee nf making pnper from nga, withont which the former art woold have 
pfovtd romporativoly aev l ana had hren adopted geuenlly tbrooghnut F.iirope lowarda 
the end of the fuurtemth eenlary, wharehy the obief nhat arle to printing aai retn o ved. 

Not very kng alter tbe d t ae n v e r y of plale-pnnting. the eogneen, teiaralitig them, 
tcivn frnm the aaoafoetnriog goUunidia and rhaa^ forn^ thenre lr re Into a dia* 
tinct body, opened tehoali for popila, tad took np their rigbtfol potiiiaa a»im{ the 
arUMi of iIm time. 

Italy and Gernuny have andl eotiteoded far the honour of being tha ffrvt dia co v e rire 
ohUw art of pruning foam engraved pUtea, bat the beat aathoritiea give to thv former 
coontry tbe pttarity of daim, thongh the ncrmaai, to ahum tha pnntta^ prraa waa 
aariiwi knoi^ aeon tmy maii l their rivala. both in that an and in engrtving t but they 
have not alwaya mai nta i n ad tha anperiority. 

The principal Italuta engraven, co n te m porary with, or iauandiately following Fini* 
gnen^ wrre BaMini, BoetlcSIli, and Andrew Mantegnn i in Germany, tbe nam ea of 
>Unia Mchhn, who brxaa bit aarerr aboot the year HiUt, and aigrnvad hit own com- 
putinona^ tirael V* SJeebcln,Lcydcownrfi and UrolgeHiop,ataad prnaiinetitlyfofwanli 
bat it uaa aot till tbe riimuniieiiiaiil of tbe tiataenth eeotnry, that engraving ocvgpual 
g Ugh poaitioa among the arta of aithrr euuu(ry. ftiognlaily coongh, Italy, Oenoany. 
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■ad HoUuid. produced neb ao enmn-r, wbeae vorlu lo Udi dup ira bcU in tlui 
hiefani ntinulion j abtl* Mjifc ABtonia B »i m<i i » di (born at Doli^na, in UM), and 
Albert Ihirer (born at Jiurerabert in 1471), want mpectieely prartking Iba an m 
lialj and Cermany, Lucaa Van leydrn (bim at Lrjd«i,m U»«) duputed to tbe 
I^nr OBoatricft lha palm with tkcie compethora. At thcar aniiU usrm 

new been oouidcrad ibe patriareba of eUgraTing, a fe* worda reapectiiig tlia natriu of 
caefa may not InappruprialclT be latniducad bet*. 

TrareUiti* to Veniee fcc fmproeamm. Mare Anlmin «w tbrra anme printa, by 
Albert Itorer, of tbe life of ibel'iffinj ibeae beeoplrd with tobmbla Bdelrty i be aeon, 
btr^ver. qohled Veoicr, aod want to Home, wliere ba made tbe aeqaaiauim of 
Itu^eUa. a laree number of wboae worka ba cngtaTud. “ Tbe parity of hii ootlioee," 
■aye Hryan. " too bnuttfttl ebaracter and rapreuioii of bia heoda, and eoiT*« 
dnetoit of the raUewitiea, aatablitb bia nicrita ai a paricet maatar of Mgn." Hie 
e orkautwoemly aabibit a dedcleney ia rvdex ligbl and barmoii^af rdaar o^ana and 
ba appeata to bare been ignorant of tha ptiociplea of rendering local ndoar, or liata, 
ia the abatract | neither did be nttempt. or alia ana unable, to exproM tbe earioaa 
Iratnrra of eubmaoeira i thoM arc, hoarrer, nimir dcAeta by eorapariioa. and aiay 
■uUy be excaacd wfien the itata Of art gancraUy at that period le taken iaio accotmt. 
» p.ir.. iL.," laya Liadiieer, '‘anaBlate Anlonio'iobiert i and the blandlihnictiU, t^ 
•pleodoor, and tbe eariety Tbicb wonld haea been indiipmaldy aeoenuy to Iba 
mnelatiaa of Currrgelo or Tuiaa. were not calbd for bem” • , j- , 

Alban Duivr. duTLad of the Oennan aehool of angntnag. laboured under diari- 
Tunugei abb whleh tha artlali of Italy bad aol to couiand; tbe toner bad fhiqaanlly. 
if waranaumly, tha gmeofid forma and daaing ootlino of aiub|na acnipiun! maOe 
familiar to ibemt ard benoa l^ir voriu nJubo, oraa from tba oarUeat tlmr, moch 
anmer elaoHMn of manaer, and refinement ia enceatiifn. than tboec of Oariaanr. 
TTie cneneinga by Purer, whom Laudaeer anppoaea to ba dw firm aim rorradad bto 
plalea aith aqae-foefo. I-rtahe laigidr of tha aut dry. “"I 

m the onontty and Ibe period, iu«l a bleb to ibia day to ^ ar toaa da^i^ m 
lirmun art. If Purer lud been no fortnnata u to bate bad tbe ptet^ of Raflaelle 
to tnataer. bo woobl douletom hata toft tba world prUia of a rrry difirrrni char^ 
tb^boee ww now aect *e abontd bare bad mcea g^ of eapnem^ and freedom 
of linat, but bwa originality In tbe toyto of exeeauan, a^ ptutably, 
purerCTHtrannl only btoown deugne, and bia £mi1u or Orfitaa were iboiw rf to 
time i bai notwithnaDdiag bto Goibio komtoga. aolbtag dml b.. «t,r appi^ to 
lotire recent periodi. aarpaiaai, in exemlite aaeeilMiar. to “St. Jerome tealed to a 
Boom,” barw*!^ the til(Ja«x are rendered with a fidelity. ^ ““'X 
emotota. That eery nmarkaUa and BMfalerioui e-npoeoto kaown ax 'rte Umb e 
Haad,** i» tdao a maaterly example rf eaecadon; the bvimut. ^ 
beroblie anoeiidaitc. and iba actual and refoi Itobu on M pnbaked Mediae. M« 

ita bony Mhataoce umiuaXaknNy dmertoed. The bead rf tbe baiy^ ^ w n^ 
and wiki redundance of maky tongtod naMototnto a^ welt-amjmgM 

tirKAilih itf »ekt and Alii«k; ilHf drmiMT^ of ifc# friBalv. mmiUl •• it w •*J**jJ* ?*** 
M efSefuTlW* other w.wUtoiVtoa. and fomto. hm re^ 

Md and baa quiw a ailky laatom; ia fret, it apaeoacto rer^ ayiy to 

what we aow'eill “piatnfewqiieewmpoelfton of (brma, aod light Md ibadc. P «r^ 

rtl^ngappaatnteha«etaeiitattenin.or*orTodcdwilh^act^mi» 

elihr^oefo hate knowB, or Aid not care to pracitoe. the procM ^ 

' MtT- for iba^irpoM of modaeiag grmtolion of ^ Th. mimtobW 

varnfa^ttog* by ito arttol are nr&red to in lhair proper plan __^ 

ThTwka Sr Vtt Leyden, the Piucbman,are ■»« a^ «°**i** *“****’.*^ 

.l,.o A^of Dorer. with whom h# to eaid to bare been intemaiely aoqwatatedMhey 
tom^notml or degree of «i«. angular drapi^i » frr^ 

fli ^^nentioo to grece^ dignity of form, withoat hiafertda toagaalrM, 

SI. h^Sfol^toioo nf indietonji H» .««totoo 

to^TtontoX^td. bat h» plale. are dafieiret « Ir—- a nd bartn oaion. 
iSd to tore are without xtiMm to antodanee, lh« ihto nyrrrent^ 

htoj^^dL™ m-^^g to^ftoatare-Tbe TamW^ofStAnitoiy? 

b^Xttiitinoe of toi. -otto to rreord A. prognm of tba ml 
thiwogb tba eoaSaental aebnoto tiU it took root to Eo^am^el e* atoirt bitotoy «f ita 

wn imr ndl. -y .“to b. oo.aid.red oto of pboa _ 

Ca“the midtorf the but oemacr. -»«««»'“* totatod 
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BOV milnco** in thii eotmlrr | th* Utter «it, eipceUllr, wm practUod chirfljr by 
rmlftoen, »• HotUr. Simon, V«in»»i, 4c. i powiootij to -^bom 

of oor own eoontirmm, Fiuihornc, an wlBiirable eopmTW of portm^Payoo. WniUi, 
and OM or two otbmi of Ufinior mrril j but, whh Uw eace^Ua itf F^tboni^ nona 
vhoae worka are bow hcM in wueh eateem. Tb# eneooTanemert affimJed by Ueo™ 
lit «*"«"«« aa aoon aa k« aaeended ike throne, to the fine arti generally, and iHb 
M tiTbtialimeBt of the Iloyal Acndetny, whUh offiogal to artiitta poa^ m ita coantry 
lhay had nerer before heliJ. gave an ImpoUe to •very aeefion, or branch, yt ptit - 
fraaon. Hogarlh’i name had, however, become wWrly known iwy yeara before: 
hia numeroiu pUiea, all of them frotn hU own dcalgna, arc to ihla day roocb aenpht 
after, not ao miieh. perhapa, for any eapeeial exoeUrnee aa eaamplra of floe entrav. 
■iin aa for the laWiit and genina arhieh the anlgrcta dUplay. “ Hogarth niinp<wcd 
coSvliea aa mneh aa Mollere,* waa the renmrk of Walp^e . Im Joat aa art waa 
bceinaing to be rdtoguiai^ and pammlaed in Kogland. Franna Vlvarea. • 

MM by birth, bol long aettled in England, where be alndied the an nndcr Chalelmn, 

. 1 . . ^ t . a.t_!L __l^a _. meanaaaa #>/ ku mtltS ftffl«r 



UiHUape. Wodlctt, bom at Maidatone, In Kent, who dW in •’”* 

Kfthert Strange, a native of ooe of the Orkney Wanda, who died In n^ 

vanetd the art MiU farther i indeed, it U a qneatioo whether mgraving hae eeer 
found nioee abU eiponenu than theao l»o diatingttlahed me^ 

■cveral portraita, whieh have rarely been nrpauMd at any period in the hlaUity of 
art. The worka of both Iheae cngraTrin are chamrteriacd \ri bold awl viguroua 
eaetmUon, prodnoed by the coenbined naa of the etching-nee^ and the graver. 
Cotempomry with thcae, or their immctliate BKoeaaara. ware Browns who 
timea worked wttb WooHelt, Oartoloaai. Hall, Booker, Oreen. ByUnd, Bharp. 

Ur Ardatl, Smith, Eariom, 4«. t all aided, by their profleieoej, to nphoU ^ booour 
of the art I while John Undaear. hiher of the Uvlog pninte^ Balmbaeh. Ka|^he^ 
Pye. and Joho Bomet, — lha Ual two yet with na, —may b e iwgiided aa the chief 

conneetiag linka Setwoon the paet generation aad the prerat 

KasniTtiis on nUi*^ nmj I* rla^wd under the f<illowlng 
/.aerUrraotiaio, dUU. ttifp/e, and eTMOat Belinvi dearribing the proceiaei of work¬ 
ing theaa raapeclive a notiot of the initmmenta aaed by the engraver it nceea- 

aary. TImm, with timie modUlcBtiiMu, are ciuptoycd In all the atylee. 

the amAiue-iuat, or amWr, ia a ttuut pteoe of aleel-wlra iiiaericd into a handle t two 
or three, vary ing in thlckneaa, are rniniaite, and they thonld be ft^uently and 
fully abarpeued- Tbla ia brat done by turning the needle round la the nugc ra w hilo 
rubbing it on a hone, awl afterwarda on a leather itrop prepared with putty pmdtv, 
or on an ordinary nuor-atrop, to take off any rougbnean, and to make it pertocUy 
muiule a 

The dry/Wuf U a atmilar ioetruraent need for delUate liiwa: h muit be aharpened 
oo the hone till a fine conical point ia obtained. 

The enitwr, or finrhi, ia the principal inatnunent employed in engraving i aevemi 
an rvipurrd, differing fnua each other in form, from the extreme Itarmpt ahape to the 
auourei the former b^g aaerLfur enttiag fine linea. the Uttar for broad: the graver 
fita iaiu a kawlle about five inrhM and a half lung, and it ahoold be well-tempered 
before tuing, an operation raquiiiag great caiv. uogU at the mrctiog of the two 
lownr eallrd the foffy, and the bcendtb of the end, (be /oee- To ahivpvn Ike 

former. Uy ooe of tke fiat aidea of Ike grarer m the oilelooe. keeping Ike rigkt arm 
hilerably ehtee to tke aide, and mb it firmly i next mb tke other ia Ike tame way; 
the Awe ia aharpeoed by boUing it firmly in the hand, with the belly upwarda. in a 
aUatiog direethm; mb the end rather gently on tbeetone. at an angle of about fbny- 
five degrera. taking car* to carry It ceenly along until U nequlrea a very afcarp p.dnlt 
Ihie being done, boid the ettgnver a UttU more upright to iqnare the potnl, wbich a 
very lew rabbit wilt effect The graver for lint work moat be •lightly luraisi up, 
to enable the engraver to run it aloug the pUlc t olherwUe the firm indentatlnn he 
uiaAva an Uw metal wonkl came hii iaitmineni to heeome fixed t the grartr for 
itippl* thmdd be alightly turned down, to make data only. w 

The temper, whieh abanld have threw fintad lUfa, U aacd for Uklof off the htin- 
Uft by the aetioa of the needUa on the meiaL 

The Iwmla/Ur U employed to toftm linea that have been fo’tlea in, or engraved loo 
dark, awl to puliali the ptataTor get rid of any acralchca it may acciilcnially have 
received* 

Th* AtiUr Uy tlia €ttn\y, U mwU hj cncto«m|( a tttull 

nninutT oC fin* cottoo wuul rwry iu A pW« of *flk, liio thmdi of which 

£oM W m much M poaibicg of amforra thich»<w 




encravisg. 


isr 


There K* » <rir other m«Wti»U 

u« not of learleot Import*^ to **. ihm bc-nTfor the 

what it leeh»le«lly 2^ leaiph uhI bretdih w pr^ 

hud ID i«toni ■ iW' r»^ «rf »«»o<» ** ^******^ 

nortioo loth« •«■ of the plauj el Afct^ Mdc of lit»iie*|»p<^ 

it .bo« ^ the h»h^ to oebl. 

■tretcbcd upon • ooitht to Cj*®” . . , ^nitr end cleumetfc 

0.. «.pr.»irX» hi. work «* th* .bore. Ut^e 

In detertblnii ih. be gi^ !•« t*®*"** ^ 

m<irrdiuB « geo^ oiiUtoe oomUkwTto niitmle .U the deteii* ihel mifUt 

l>rr#uiBi^ toihow Uw iKliire « t ®P*^**~*|® .itMwiirh for ft •t***^^ Tolftfti^e 
STTnclnded in the rai^ «iIbJiid!rrihrt oi^A iemid. theiniiletorjpr^ 
Etciuv m»j he eheerf k™n « paimlt,’*^"^' »>• '“J??: 

in liiie.engt.4ng. end iL off pSitet^ thou oJ 

tlMd to eome e.tenl hjr ’"^“VT i-^, ^ko wii ouiay of the ertutt ^ 

ItulA tohooii ud it hM .to Ihu for uy other purju* > « 

our o.. day.hot the 4uJt of » 

bwhcnweihontetbodorproeerfi^ “ ^ iededgn h» been Uid do.^ 

n^nltin* ^ ooT«rd .«h . .jV 

or trWemd. in the folfo-infj^«^^^^ be pMchued of moot of ^ 
tune. Ur.«ly •Htu of .. nib. tor «*« tjhe u^ifd 

riocto hr 2 S?^?:.^^^h«rpe, oho he. enginrod eoae of 

rre^pt hu bctto hudri to i^y whieb he .J«y. ■»« »— 

UrgertMoci-pUto. puhliibedreoeMJy.to W“^"" ^ 

> to * f ' 


Bleek pitch 
White WBX • * 

Bargnndy pitch - 
Atpheitnin ■ 

Gm niMtio • 


• I 

- I 

- * 
. I 
. I 


Gwn mnaio • - * , , . j„ii. then edd the other two 

Melt the irrt Ii^tber eU »he W t tthen wA mi»«^ ( 

fin.te aowiieroil, rtirnng the whole ^ ^ • bttle lae w« i 

S."Sk^ « wt the toiame bom dutng the p.~«« j 

Piece of wrong eUk, Bid poUtol foot 

JlIJ? finnty in . Si it to wWl, Uto too 

ehereoei lire ibw U in«y not uH H to erooly corcnrf I 

the etchiBir.groond, in the itU^ orwr P ^ _aj 

3ui?;J 3S S i]*; ™ 


::_!■. U through n prmting-pt^ —^ pound. The iewije 

onJTS.-*- «•“- 

inp-erte to put tw”"* ***" **?* ,1.^ pot. two pertt of ^rgwi^ p t^ 

qah* lufd, hot by Inuner-on in wwrm ^ 
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in (lu* itato I K will adlicTa to tlw nurtnl 'by bciiij( finnlj' pmaed down vitli 
iund X tlw object in Ilian hn nk l n f np tbc plain in In pmnnt Uin nnnape nf tbn 
acul wbicb in to Iw upplindi bul a ipnni or IpiUnr auut bn bft at one corner lo ponr 
off Ifae lixiaiil nbnn orcoMurp. Mr, FlcUlin;,—towbune worfc on the art of onfrarintt 
on are r^blrtl far name at the practical hloln here addnecd, aTaiUol ounrlnm, 
horrecr. nf the impronvnicmn iatradneed into modern practice,—rfcornmeoile tha 
fuUnwin,; mlxtatn an the bent:—" Hrocnrv nmnn atronj; nitmoa acid,and then axil, in 
a vide mootbed bottle one part of Urn aeU. viUi dre paria of voter, addinx to U a 
nxxaU (jiiaatitp of ml aminanlae, in the pruportion of the niaa nf a banl-om to oae 
pint ef acid, when mined iur bitine. The ndTantaxe of ammy the ml axamomac io, 
lIuU it ban the peealiar propenp of caniiax theunua turtiatobUe nvire directlp^ivn- 
vardn. and Lmn UleraUp, bp vtxich meaoa bnnn laid neir ehaelp inxaibcr an 1cm 
UabW fci rxtn ialn each other, aor doea the pnmnd ao readilp break nf^'* When the 
laiaiarc in cool — lor the aeU breomen varm vben fint niUed with water — ponr it 
on the plate, aod let It enntinae there till the awra delxeaU UoM am pnenmed to be 
cormded to a auSciem depth | thk will prohaMp he in nboot a quarter of an boar | 
twoep off the bubbim ai thcr appear oo the plate with n earnert-hoir pctmil, or a 
lentb^t then ponr off the acid tfaniuxh the gntter at tha comer, vanb the phuo with 
warm water, and leara it to drp, Neat, cover thone pann which an nttlSrieutly 
btitna in with Ilmtinviek block, applpiug it with a vaiBel'n>hilr pencil, and leave it to 
drp I a{tua pot on the acid, and let it noiain Iwcntp minutm or half an boar. In aiv* 
the neat degree of depth required i and repeat thin pmeenn of ttcfipita amt and hauig 
in, until the raquiahe deptfan are all attained i three htinyt are gexmnllp enoagh for a 
pwiairr < ehdin^ The wurh in now coniphrte. nalem the (nver in M W tterd upon it, 
and tbc bankinjC'wna nup bn removed, hr ntighUv wannitig the durku of the plate | 
and, Anallp, vanh the latter with a Mm rag dipped in npirita of larpctittoc, nnd 
mbfaing it with oUre ail. If, wbm the plate ia clcalMd, tbn enmver Snd< that the 
acid ban acted a# be winben, bn hu acenn-d vhni in technically termed ■* a trood 
bite." 

Stael plaM reqnin anothar method of litiny-im, oa aemont of their ixtmar bard- 
nam, and liabilitp lo runt i the muda juat dwribad ia appUcabtr only to eoppi-r, 
tha metal geaonllp naed bp painten br their ctehinga. For sted ptnin oiia 
together 

l^pvUinrawi acid | 

^tric acid.I 

Water 

Thin mixtan tbmild not be ailowid to rrmahi on abore a minatr t let it he waahed 
off at oace, and never nee the mroe water twiev i the ptate mnit be ant ap on hi edge, 
nnd ilrind an qnicktp an ponaibic to avoid niit; the arid map bn etmxgihenrd whera 
a atrouger tiiii b raqain^ 

Rtbitiaf, a procna frcqacntlp adopted to increane the depth of tfart where it it m- 
qaifed, or to renUr any portioo of n l^te that baa been worn by printing or acci- 
denlailp injiind, in than performed. Tha plain mim ha thorooghlp ch^ed, all trace* 
of m*m fcmovod. bp wanhing It whh tpiriu of torpeatine and potma, and pnlinhed 
with whiteningt it in thoi, when vaiticd over a chirroai flrr or with lifted 
paper, ready f.w rrcciving the grmaJ, thia ia laid by nring a dabhar ebarged with 
otrUing-nound, and naralnllp dabldag tbe aor&cc | by thia mcana the larfiMc iif the 
plate only ii onrowd. and tbe liar* atnady tngnvrd are left clear i any part of Ibo 
plate that it may not he neeretarr lo niifr. mnnthe Mopped ont with Bmonwiek black, 
aail ibea the arid may be poured over the whole, at in the fini pmoeia. 

A-'ledtag oa no/1 fnmmi ia a Mjle of eaeraring fbnDrriy nrach practitad in imitation 
of chalk or pencil dmvingn t ilnoe the introduction of iitbognphy, bowrrer, it bat 
been rniirviy abaiidiianl. The jq/t pm an d h mada by adding one part of hnrit lard 
to three pant of ecatmon, or hard, rtching-gmand. unlem tha weather ba very «nn, 
wbeu a tiuaDcr i^tity of lard will vulBee i It ahiiald ha laid on and naiohed iu tbe 
maaocr ailrady deacrilmd. Mr, Fielding gives the MSuwiog method foe working on 
• “ Draw the ootlior of poor mIOect faintly on a piece of ■mooth thin writing 

paper, wblrt muM be at lean on inch larger every way than the plate: (»-eB damp it, 
Md ipi^ It rantiauly na the grmro<l, and turning the edgr* over, pane down to the 
Iwk of the ptate; la a tew hoar* tha paper wtU be dry. and Mrctrbni quite amooth. 
Ming year on the b^e.laka an It nr UB pencil, nnd draw your atiMert on 
tha paper IB ra vbh it to be, prcaaing ntniigiy for the darker touchr*. and 

mnre lyhUjT to to drixcole mrt*. and, accnrdmgly an yog fiad the graaiid more or 
*** non. .fvpeiiij. oo to brat of the weather or the room yon work in, nae a 
softer or harder peoeil, remembering alvay* that the toAor the grwond lha luflcr tha 
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pnril ” (■booU tbr ilrawinir b ffniriMd. lift op tli* {aptr rmfrAiny IVoB 

Ihr ud whri«t«r jou luTv tancW wiili Uv |KaciL Um prmmd vill itkk a 
lb* {■>«', kmrkog lb* cspiMT more or t«* expoi*il. A m $0 U ibrn pni round lb* 
Bur|tB. the put* bit In, end IT loo feeble, rebii in lb* naie way *■ ■ emnoa rtcbinp, 
Bsian b<wW rtd a m g pr o— rf (br Um rrbit*.'' 

Ijm Mpntnujr BM{iie«iiiBabl7 oe«r«|i«« lb* higbnl ptoee la lb* e»J*(p!TT rf lb* oit i 
an^ Mbinff il 10 ■ wbatc, h it Iba ioo*l oiiinhl* for repmcBtlEH Um T«rion» oIjrM 
that cnoRbai* a pietnra. Tbr •nfl, pnlpf. and himhian* ebaneirr of Iteafa i tb* ricM, 
b*id,*Dd mrtaUiecbaradlar ofamuKiri ibe|T*eofiil fold* and andulaUeauofdmpvriri. 
tbe anetaadr, and btanriant foUag* of ltr«, »hb lb* bright yet drrp^toard 

ooloor oraUta, hi*» by Ihla mode, Mbwi prartued by the beat engraxm, br*B mor* 
anemalbtly rendmd »l««n by aay oUtrr. Th* prorea* of liiir-engrariai’ ia. drat, lo 
eieb tfa* put* In tbe aaaBer ninndy dnorihed, and aArmrda la laiab It with th* 
giSTrr and dry point An capniMr'* etrbiiiy dillen from a ponbr'a rardVay ia that 
every put of In* trorb baa an nnihiiabad appraranee, thmgb many ropravrra, ««pa> 
dally of UttMUeapei, carry Ibeir ctebiaga ao Ihr ai to mabc ibcaa very clIbctHe i 
engtavna of hiatorioal aad other figara aai<|iaeu^ grarrally, do Hllle nmea thM 
Um ooUinca, and the broad abadoved nuaua, or eoloari, of th* draprrirti Um vna 
bring entirely worhed in nitb Um *ar^ or graver t no detnit* nSt* ran be m 
diivn aa to lb« ratrot to trhieb the elcblng ahoold bo advnaoni i*» tbe onrh of 
tool dioiineorea, aa tearerly two engraTera adopt tbe aanar piaa iMeeiaely t Mch 
raut alvaya depend on the nanm of the auliject. Svilber wooid U he iwMta M 
poiai oot to nhal pertlcnlar way tb* graver ahraUd be aart bi the tvpreamlatioo 
any portienltr oldeot i thin can only be learned in the attidio rf tbe rnaairr,« by 
aradymg Um worha of Um b*M enpaTeiei a* a ml* h may be alt^ 
maktag the todahm. or Hne. Uu graver k niiabed Ibreanl fa tbr direrti.« retiwini. 
aad ihoold be held by tbe haodk, et an angle very allgbUr Ineltaed tn the plane of Um 
alerl or copper plate i the ectioa of tbe graver ia to ent the airmi eienn ^ _ 

Wltbia Uia laal flew yeara an iintnimenl, called a nimf mm rt im t , bu beca hmgbt 
iato nar far laving fa flat tfata fa aUea, buildiaga, aad objeoti fe«iairing itiaigbt. or 
aUgbily curved liacni coniid.raMe om* ia lavtd to tb* nrtbt by ia aaa, and am 
tveo tmtt af* produced thu owtl ikiUW b®»d*‘wwh* KfBfnilyt li aUs to cUrrt | 
but to coonierbalaaoe ibcaa advaniagve, freedom li firgorntly eBcriScod. « 
prfatiag a large number of irnneeaelioo*. tba mnchioe woih, nalern very akt^Ur 
retied in, ia apt 10 wear, or 10 Wome clogged with fab. aooocr than that wbirb it 


nmrag k generally eopnoeed to owe ttt origin to Cokmel *« ■ 

Regan, an dBccr ia Uie aervle* t/tbe tandgrara of Ormr, Uwra to eitmil a 

by W tnthto atyfaef Amrlia,prlDC*a*of Uemc.dated 184*. ^ on btegeo ■ amd 

lo have eammaaiuird bia favralioo to lYinre Bapeit, to eb«m writer a fata 

eaaignod the credit of origfaatiaf hi Uiere areaucral platet mwenred ^ Um Pri^ 
atlll la extomiica. Il dirfrfi ftom every other atyl* of rngrmTfag. both « eaecn^ 

and fa tbe appearance of the imprepimi which Um^ytoktoi a uMeayim^g tavi^ 

mcsibto* a dnwfag done fa waabea of colour, by meaai of a camera-hair pmcil, 
ralber than a work eaecnfrel wUh any aharp JpolnUd toatremwati ^ a pure 
tint cttiTm»i*ir n mrrljr prodiivtid in tn* pfWut da?, tiren for portnit* i iW ■«»»»• 
fh-n eJmbWng Ifa. aad mippto. o/ 

^ it. lo expreta the dIflVmil kioda of tratow ra ohjecla. have Iwen rrodered ao 
nbrinoa a* almoel lo make Ut»m arenaary • thi. eombinalMa to tetw^ Uie ~«d 
Tbe dimfagntoblng exerlimcea of mexxotial are the neb depth of la tbadoea. 
an^otolle aaftnret, and the bannoaiooa Uending of iigbt and ebadc j on ^ otlMT 
baodTia gml defret ia tbe extreme eoldoeff of Um high iighti, ctpedaliy wbere they 


occur in broad nuMrx. ... 

Tbe InimimcBa need for tbto kind of work art, fawaubrra, 
Tf»iCtn.umiuen^,atfvckimftaA The bumtoher and icraper dito in farm ^ 
tbou already drtteribed i Um roulette It mwd to dxrto any p^ w^ may ^v* iwen 
arnped awtv too mnrh » h ought lo he of diffrrrol ti(M t ibv tiadi* i* of Um aam* 
form aa the Ibadfag tool, and to aaed far tb* poryom of fay tag gnm^^ 

Th* opctBtMHi of engraving fa loaaaotlnt to ^ 21 — 

fa aU othef aljtoa t the pmeenMa fa Uw toner are ftvMi M* 

iit toco by tbr ermflr, an inMmmcat which tomewhat mrmi^ a 

or Mrrmtod edge, by which a burr to rxi«d on evere pa^ inch gaauUttoe tb m rf 

fitM fa withfak,^ printed, Um imprembm wcmU ^.fat 

hUch : Ibii operation to cniled toyiap lUyrm^s 

lo nnd fro. and lb* dlreetiona, nr ua^e. aa tba 

a plan, or leato. Uial enablea tba engrarcr lo ptmover the pUlo m aimoM any axmber 
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at dinedou vithoat MptMisr mny m* at iSm. When mo ootfise of IW wbjrct 
bn b»*o flm Hcbcd ia Um ordinar; way farran the immod io laU.Uu aaKnrtr pro- 
CMds to lonM ovmy. *m 1 lbn> bornlth the bigbaM lighu. after whicb tlw arxt Ugfataat 

r ru are aUUriy trratod. and Un prorrea u npralnl after Ihia maancr till iba vnrfc 
ftniibrd i the daepaat ihadre are prodared from Uw grtwod that ia l*ft antiiuclird. 
Ttirre ■, howmr, ao atyb of eiuTBriiig for Uw raeniika at wbkb it ia ao diAcolt 
to lay do«a aay deftaita raka, l>r abaaai crery angrarer baa bia oaa natbud of 
worbin*. 

CAo/l or Mhpplt aearaTiaic, tor the tanaa are ayocaiyouui, la aatrrnely aimple. 
The (data baa fintt to be eevarrd arltb tba rlcbioff aremn^ and tbe uljject traa|f<rrivd 
to it re tbc ordinary way t ^ ootboe ia tbra olU ia by meaaa of Mnall dota aude 
with Iba atippls grarer i alt the darker porta are afterwarda etched in data larger and 
laid cloarr tojpri^. The work it then faittaa in with tbe add i and tbegroond being 
taken off, tbe atippla grarer maal again be taken np to coinpleta tba oparauan i tba 
light parti and tut dark are nopectiraly peodunad Ire null and large data laid in 
more or Icm doaely together. Stipple it well adapted for, and it eAen naed in. the 
irpreaentaiion of flreb. wbeo all the other pant of tbe tnkjaat are aaecnted ia line: 
hence it it eery fttKinetuly eniployed ia ponraitore, and in engraringt from tcviptnn!. 
CiaU ragawrtaa it ttmply the Imiutton efdrawiagi in ebalb, and It eaeenud lika nipple, 
only that tbe dolt are made with lent regnfauity. and Inn nnUbroUty of aiae i in the 
prerent day, Iba two tcrau are genaraily etinaidarvd tt upnatiag the tana kind of 
work. 

idyrarta/fagranag, which icpmenti a drawing in Indiaa-lak or bbtre rren more 
than doca meaiotiat, baa been abaott entirely tupeneded by litliagTnpby, and etill 
marc reeenUy by cbroaio-litbagrnpby i and there aoeme little probability that it will 
erer oome into mahioo again. Tkie bring tbe cnee, and n aay de t ai l ed deeeription 
of the mnde of working wtmhl, to be of aaj omriee, oeonpy a eery Cfnablerabie ipocc. 
h will, dnabtlaat, be deemed luficieat to grew only a brief outline of itt ebarnetcr and 
of tbe mode of operationi this we abbrariate ftm tba notice of Mr. Flaiding. ihr- 
meriy one of onr moat a^ enmTvrt in nqnaiint. The proocaa eonaitia in p<Hiring 
orer n highly potiahad copper ^te a Uquid oompoted of rainemt gum, daetdrcil in 
tpirita of wine, wbkb Utter, crapornting, learee Uu raein tnnrad all orer the nUte ia 
mtnnlr grnina Ihnl teaiat tbe action of tbe aqaabnie, which, nowerer, enrrodra the bare 
anrikee of tbe copper that U left between theta i thiagrannUtedenrtkoeiicsIleda prmewL 
The graond haring been obtained, the margin at toe pUta iturald be itrnUbed orer, 
or itopped cnit. and, when dry, die aiiyect to he aquatrated matt be tianderred to the 
plate, cither by tra^g or drewnig with a toA htack-leod pencil, wbiob auy he lued 
oo tlw ground with aaorhr the ume beility aa papcri iflha fimner method adiqHed 
the tracing rnnat fan earefulp fiMtaoed down to tlw copper Ire liila of wax alnog llie 
npprr edge. A pieee of thin paper, eorerrd on one aiiw with Ump-biaak and iweet 
oil, li pla^ belwaen the tracing and tha ground, with tba culoorad aide downannU. 
and ertry line of tbe aotgeet-maal be pawed orer with tbe tracing point, niing a 
mikterato preMUw. The tracing beiu flnUbed and the paper reauired. a wall of 
pmand wax, abont three quarurt of an inch high, raiut ha pat ronnd the pUir, 
with n large ^ont at one corner, to allow of the acid nnwiag oft 
The piM la new ready fur aae t and the eompletioa of tbe deatgrla coumenerd by 
Miqqiing eat the higheet llgfali on the edge* at eliwdi. water, iut, with n mialun of 
oxbU of bianrath and tnrpontiiM raraiab, dilntiiig it with awiti of tarpentioa till of a 
proper conaiatenee to work fteely. 8«at poor on tha acid, co nip oa cd of me part of 
Btroog nitraea aefal and lire psm of wawr t let it remain, noaordiag to iti Mrength, 
ftnni half • aunnta to a miante, than tat H run at, waah tbe pUta two or three timra 
with cleaa water, and d^ H carefnlly with a linen ehnh. Tbia proceaa of otopping 
oat and biting in U rontinuad tin the w«rb la eomplrw t nch tiM tba aqaafortii U 
applied a ft«u lint ia produced, and oi each part aa e eeererely beennea dawk vnoagk 
it ia atoppol out | ia ihia mannrr • plate la often finiibed with ooe gnaatl Kiirea in 
ttnortwelretiniea. Wawonld recommaadtboae wbomay daabctobamana ihoroogtily 
Mqoainird whb tkia eery inicreating yat diScalt moda irfongrartag to conaalt Fm- 
iag’a Art of faarnrwe, 

A flrw ramaikiexpaanaloryaf the method of printing atari or copper plaljaaerm to be 
inaepanbla ftnat the anbject. Tbe prtaa naed forUwpnrpoaccaBaaaaoftWooylindcra 
or rollen of wood, aopported in a atrong wooden ftuma, and morahle tt their axea. 
One of tlwae foltcn ia placed jaat nkore. and the other inuaediatriy below, tbe plana 
or table opoa whlxbUwpbla to be printed ia laid. The npper roUar w turned ronnd by 
mniaa of cogged wbmlafitcd to ita axia. Tha plate being inked by n printer'a inking* 
roller, an o^ienlion nqair^ glint nra. the paper which ia intended to iceciTC thr 
imprcmloa ta placed npon it, and aorered with two or ihne Mdi of loft wouUan atnff 


ENGRAVING. 


Hi 


inert I nad Uw oboct c«« being tnrmJ by the h»i»«e fined to the fiy-wbed. the 
pMMi Uanngb il. eonrejing Um iinjimiioq ai it ^e* » 'I* I«^ ■ 
the plow, wbieh hu to uid^ U» «me prooeto of taking for next nd oW 
ewdmiiog taipmitaia. The pmtfb of nn oignired P<«t» «»>*» ^ 

moK (kiUnl wnrtnwn in a priotiac artaWiahmant» ta petacipal boM 
Brnerally employwl frointno to m om*, aceording to the amoojji of bndwna tta^ 

acted, ntonrdotyUblopritapr«>ftaitiiTaaio«ioBlyttbeyBWeal»edpn»«ra Aeara- 

fiiL atmdy workman ki not ahU to print more Ihsa ftwn ISO to JOO good ordui^ 
imim^taotfrom a ptale, the eabject of which ocenpta* about Mwan liiehctby tea metaa, 
arnm what ta eooaklarwJ a tafig day’a work, lhalta.a^tfojirteeBlmTO» the 
(nna tha exuciua car* reqnired in iaktag the ptale. and the extra tnna^nptcdta 

wiping h. and pntpanng the ladia-paprr. wiU ^ from thi^to 
xaMret of the ptale ta light or bea»y. Thta diflWenee mlha coM of taodoatioa, taktag 
alao Into aeoonnt that the jnrjt are worked off beflnre the ptato laabwome 
eren ta the taait degree, and that Ttry few proofk. compared with tba or^nary pi^ 

are gem^y wrack off, ta the renaon why they are aold at a prwaaoianchgreatar than 

*^K^iiintandlng the raat mnitiplicatioa et aagiaTinga whhta the taat fcw y«>»jJ» 
ta generally admitted, by thoae heat ocipiainled with the prearat aUta of Urn art, toM 
h taMUn a healthy condittati. The higheat ctaaa of ptato^ anhiacu—hiato^. Md 
tba higheat atyteof engraring—hoe. bare glrwn ptaee to anlje^ rf taaa exalted e^ 
raeter, and to a mixed aty to of work, which, boweew e®*^” Jh*' “» ••P*^ 

tanotpanart. Tha pieturea by Sr E. Inndaewr hara gained for e^ri^ of amh 

rahKcSa popatariiythal Uaa iWeen almoal erarythtag alia oot of tha •“« 

cre^ a taala in the pahite which ta aoxroely a matter of aalioad eoa^olalim 
bare engrarera ta the conntry capaMe of execntlog worka egi^ to *h«rm ^ h^ 
Bnata^ Aaawbere at any tlma, hot their talcnia M not ealW into “* 

exhibit the xn of engraring ta iu higheat qnalUtaa. P^li^ra 
willing in rtak their capital on wotki which the public cMort apprectate, and hatw 
thrir windnwa are fiUiid with printa, the ^ 

Boonlar. are not of a kind to ctarata the Inaie* whita the coodiuona andcr whkb m- 
mtm pmrraUr an eompellod to work, offer birt Uitta indneement fnr the exerciaa 
of the powen at their coounaad. Engiaringoo copper ta ta the prtani ^ / 

atirm^ » fonnerly nothing daa waa ih^t of t now tlm 
M> gnnt that ewpper, area aided by the rtactndype. ■ latnfficKy to taeiK itt 
BieSr^ In cooaequcnca of the oumpnraturly maall niimta» of iiyci^ Jf 
yiddi, n »fll “•*«> produce more thro IWO or *W 

known n ateil with oecaaioiiBlIy retaochtag. pi^e mw tb^ 
engTarrl, and carefnily printed i rery ^b dep^ 
to Sa cxceUaaoe of the impnaaian and thedm^ny iff 

ta for iwintB both large and cheap, and to obtain ttaa rcanh. tha angrater ta Wm eOea 

wo^axhihit. Itadi h the arete of angreniig w ith na a ow. Th*" " 

the beat antare we hare, who by their nl^ ‘TSTJXo tl 

ihat life treilTr-*" « “"«» tan reapertabU way of bantaeaa. Tbia » an errf to M 

deplored, for It natatt to deterioraiethcart^ ftweing the *“'5 J* 

amlSmrtiance^ taataad of ptoemghim in a pcailion that would canhta him to exahttar 

art and hia own lepniataw nt the anme time, _ _ . i. 

A proeaaa of depoaitiiigateel npon an cngniTad mpprT-pl^ has recently 

cooSrefl^ FranSt JL Joohon. a Frnich engrarw k^ rntilrf ta 

Lgtand. haa intrSnerf U her* t ha hia Informed na ^ 
SJ^adetnytaldalBoatmiynamheTof 
^^el^w^Kcn^teeatirely bieno«..nd a 

efigAtring. and thia may be done arreral timea; M. JmAmt M u'pexata 
JJIcoiwith the moat aatilbctory rewilta He tbaa deaenh- hm pro«- “ • «»—“* 

nicatioa made to the Society of Afta, and P^W ^ , atdnltao jf 

- If ihn two wlrea of a galranle hattef 7 be ptanged 
icon, haring ammotaa for lu haata. tha wiw of tW 

^ wbi“tlret of the oegmire pole re^irre a wdntmo- 

thtaia tha prineipta of the procwai which *•’**7.^^. mla a alaia or 

“The oKralkm takaaptooeta thtawayi—By phetagat the ,f_i ._i 


H2 


ENGRAVINO, 


Ukrvin inUMnail, if Uu lolatkn 1w praperif MtimM, • dfpotU of iron, bright and 
pcrWtlf timaih. 1* thmo oprni th* coppi>r-|iUtr. from lltii priaciplc : — 

“ Water bcin^ compntMl of hjnlnigra ^ oijgea t 
“ Sol gmnmmae being cmnpoMd of i — 

** lu. UjUrochlorie ociit cootoiniof ehlaroM and h^draftn; 

"Imt. Amimwia, comauing hidrann. nitro^tn, and oiT|mi 
** The voter fai decanpoanl nn^r the galrama acthm. wd the oaygeo fizoa itaelf 
nn the iron pime. iteming an miide of ina i the aeid b^rdroobloria of tbe wlotiaa 
noting opon tbia aide bMomea a b} droefalorate of iroo, vhilia tbe bjrdragen pmH> 
pitaiea ilielf opon tbe plate of tbe negatiTe pole, and, anaUe to combine vitb it.jp»>ca 
op to tbe aorih^ of the tulntjua la b^blei. 

“ bip inrentiao hai for ita object eertaia meain of pivpariag printing lorfteea. 
vbetber (or intaglio nr urface printiag. ao aa to gtre them Ifaa property at f ieMiag 
a oonriUcrabljr gtrater nuaber ^InpretrioM iban tbejr an oapabla of doing In tbair 
ordinary or nataral atate. And iba UTcDtion eonaiala in aotering tbe printing lur- 
fheea. vbetber iniagliu or relM^ and vbetlier of copper or otbtr anA aiotai, arith a 
Very tbin and uaiform coating of iron, bv mcaaa of eWctro-aaetallarycal praeraira. 
And tbe iimntiuo la applicable vbetber tbe devieo to be printed frinn he prodaecd by 
digraviof by hand, or by maebloery, nr by ohnulcal ninuan, and nheib^ tbe aur- 
fha printed from ba the original, or aa eWtntype nnriboa prndaerd tbarefrinn. I 
vouM remark that I ant avare that H baa bean Wfbre pro p oaed to coal type and 
Menoty pen vith a coating of copper, to nubb> thrir turihm to print a barger uomber 
of imprnalooa than tbey otlvrvuc vnold do i I tberefiara by no slaim to tbe general 
npptbaiioa of a eoatiag of harder matal on to tha torfiice of a noftar one. but my 
claim to iarentioB b confined to tbe application of a enatiag of iron by tnrnaa of 
eieciricity on la copper and utber metallic printiag aairfltcea. 

“ In carrying out the iareatioo 1 prefer to uMtfaal modificatioa of Croee'a battery 
kaoana ae BeMu'a, and I do eo tmmiue it b deeirabU to have vhal b called aa ln> 
taoaky trraagcmrnt. Tbe trough 1 aac for coataiaiag tbe aalatioii of iron in vhicb 
tbe eograred priMiag aurfliee b In be immenod in order to ba roatad ii. lined vitb 
gntu perrba, and it la 4A lacbn hng, 11 Inebei vide, and M toebra deep, la pru- 
eerdin|| to prepare ftie vorh, tbe trough, vhether of the liae abovn mentioned nr 
mbervtee, ia lilted vith vater in eomtnnatioa vkh bydmehlorata nf ammoaia <ml 
amaumbe) ia the peoportioa of not thoaeniid Iba, by velghi of vntcrlonoe huodieil 
lha. ofliyiliaeliliirate ^arnmnnia. A pble of abeet iroo, nearly aa long and aa deep 
aa iba iroogh, b aliacbed totW ponitire pobofllw battery and omened in tbe aoln* 
lion. Aanlber able of a b o r t imo, ebont half tbe atae nf tbe other, b attached to tbe 
wri^tu pule of tbe battery, aad Imnacraed in tbe enlatiaa, and vben tbe tuinlicm baa 
arrited at the proper condbiom vhicb vUI nquira aereral daya, the pbb of iroo 
aitaehrd to the ne^ire pole b rtmoTed, and tbe printiag aarface to be eouted b at* 
bcbadloaucb pole, and Ibeo immrrwd ia tbe bath till tbe rninired coating of iron la 
obUiut4 thereto. Hi on immenlag the copper plate in the aniution, it M not ia* 
mriibltly coated uitb a bright coating of iroo all onr, tbe bath b not la a proper 
amdtuoo, and the cupper plate b to be ramoerd and the Iran plate otlacbed and 
n'lamed into tba aolntlan. Tbe time occopied in oteining a proper eoniing of iron 
to a priating ior&cv cariea from a variety of ennaea, but a vo ek mnn after acme mi* 
perime* ana by careful aUrolioa viU paadily koov vbeo to rrnurte tbe plate from 
tbe eolation i and it b daairabU to atate that a copper pbte abonld not be alloved to 
reotria in ^ hub and alUebed to tbe aegaiite pok of the fantlny after tbe bright 
ei^mg rf iron bemne to abnv a blackidi appennaea at the edgea, Immadiatelr on 
taking a rapper pbte frooi tba bath urn b in be obmrted ia vaabing off Um 
^ alum friim all pnna, and thia I bebete may be tnoM eonvealaitly done hr ranainii 
jete of vater IWciUv to atriki agalaat all parte of the nofhea^ The pifi* b then 
■^”****^ ‘Pirit* of larpentiae, vhan it b toady for being printed from 


in the ordinary i 

•‘Ifuengrnv.JeopprrplalelmprrBnfndbythbprDcifaa.inalaadofaeomparatieidy 

^muted number of iiupreeiwiia being oFitaincd and tbe pbte veariag out endnaUe. n 
'**7 tt ttmbfT can b« printcil tilf wUlwat toy li^o vt w«ir in pUw tbn iroo 
nmung proaccilug bj|ffrclBally i the operntton at eoatl^ un be repealed' aa many 
liM aa rv^red. aolbat abnoai g».Biilimited munbor of imprvmlona can be obtained 
IViira one pbte. and that a eoprer one. r 

“ nrocM viU be foor^ ext^ely valnabU vitb regard to electiotype pbteo 
Mce tbey can he io proteebd ae to i^oteTtbe 
"liH*^ wqoit* rrpainng ftm time to 

time, tbrae viU n^, but limply ncenting tU. nbeocTce k b fbond neceauryi by 
Hum meana one elratro copper pble bat yielded nuco than lljMN) Impcoaaioiu. and 
•TM iQiuiii qnitc utiimpoirMl wIms exAmitnnl J, D, “ 
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r.XfiRAVINO OS WOOI^ Tlie »rt of »>»d ni#i»rtnjf ta m utwu^ eoo- 
Dcoli^ with lliM of book-priniinip. tbol It io hnroioihlr to «!»«»*« the imo fromthr oUwr. 
inowarh «• Dm- cartfeot Iwoki aoro jwtotwl from Uro* toAtiU*. Uu mtire 
uit, sad iBaMfstiaes briag raised ia OM wlid hterk. U'-neo the tma bloc*. 
hooVt * t# these sooleot works. The ianarmlna ftwui three engta^ed Pf* »* 
mersllt iskaa hi • thin ink. wMoHiraa of s hrowa bar, whieh nreswmaihr ipi^ 
or MoU oa the lines or leftmi ond the ptlnilag is jtmerslly supcoerf to Ur* ben 
HTertea by Wrtioo no tU bark of the dsBi|Nrd ti*I*r laid » lb* tnk^ Uaroi lU 
tliects so primid were aflrnranU pasted hnrk to bsek, and tliu* forwied cnqww^T* 
pact « r Ik* roisBW. Hot* books oHghisted from the large wood.*tits of a deratumal 
elaas, which, In the rsrly part of the I Slh eeirtary, were spread bj the elnw smong 
the cotmana peofde, perhaps to cewalerset the eeU prodaced by the use of rJV'”* 
ninli. which were also printed hi large sli««l* of cMt*. and senrystlafterwarUi Ut oa 
this aoial typographical *ntj<i«arie* ar* aoS agreed, as dates sad othtf rrkleiioe sro 
wantl^ to rnublr as la fix cither time, or place, to these early prndacnma. ^ 
earliest wood-ent beartag a dste fat that bdoagiag tu Earl Speacer, trod reptrsenluig 
St Cliristophcr csrryiag tU Saeloar aem** aa arm of tU sea; it hm reo liaes^m 
teat braeath il, and tka dale 148.1 thus erpressed “mBIetimo oece* as" Irrem. 
TU llritish Mitsenm Is pnasrsaed ^snac eery early sln^leaf wmid ratsi an* repre. 
seating Christ broagfal beihrt Tittle, is exeetrtsd la Indd coarsa mnlmc, the Bgorea 
arw TCTT large, and rrtaia tka characteriitie ffeatnre* of tU drawing* seen la iiiaini. 
script* of the istli eenfury. Another nadatrd rot Is oa* of those iknciftil tOTcailno# 
whieb lU schnlaslle ttMO of that early day delichled in eonstraeua^ it m termed 
Tmrru Soptrscw. rrery slotv* of which is Inserihod with the natns rf Km>» mon d 
eirta^tlta Smadstkm ballrp**** being prndene*. fooltBde.Jnmice. aad tsmpertifwei 
tU window* which gitr* it lalrttial light being dismtioa. rrligltm. deirolloa, and om- 
trmplatioa. Another representing tha aryeq sgre of aa^ i* sapposed to be a work 
of the middle of tU lith eentary. It was (bood pashd Insuta the coreT* rfaa o d 
hnok, a practice which has prreerred many specimen* of old enmeing which would 
else Utc been lost On the opposite eotrtr is a fVagmi lit of ano^cr IsJge cot rrpr*. 
arming tU Virgin with St. /nschua ttid «t Ann*. TUSt ChnsfopUr^e nam^ 
was dSwrered In lU eoecr of a eoinme hi tU coarcntnal lihrery at BniUpa. in 
miahia. AH these idd wooi^nm. ** well a* the hinck books, are gencnUly daubed 
with flat tint* of eoars* coloor, snpposed to Ur# hetm doM whh staoeil p^ such 
Bi the card painters used on some ommioiisi bat eridcntly md' It esrcmnd by Uml 
in olhm. Vhey are all precisely of tU kind to a^ tke ^ « 

this day simUar ooaree print* are nsed hj tha clergy to U1 lU derminas of the 

iwsuntft <if ihi^ Oipnnwiic tuiiiatiSe •..*»• « r* t. 

The most celcbniled of the Hock book* U lUl termed tU /J.Wia Pasre^ Ea^ 
page Is diThlcd by arehiUrtnnd entopsrtmenti Into three snljeet*. than Iks OW ^ 
W w Trttstnrot seierted to fbrtn - parallel p*s«ges " of *s^ ^ i shore an d Ulow 
are other compartment* with hea l* of the pnw^, and la lU Ino^^ 
oe nnon armlls, are eaiilanatnry mseription*. TU page mtasnrea Id laehea ky^TIt 
and oTooe of the m«^euSoraU worU of Iti das* t «^h ««ki^ eery iman rttUiia 
to suention m a siweimtn of art ecrtalnly less Umu lU CosOm ”r!LE?f! 

^ which is dlTui^ hnrisootsny Into two pratnrr*. with slight deser^le* IiuTM 
wnJIs; or tU Apacalfmt* Seseh yoAosiws, w>ieh I* shniUrly atwged, a^ tn ^ 
of which w* oeeaStmrilT And mach power of drawing and ability of gnmi^g. TU 
dste* of these book* esn only U eonj^wtnrelly giTcn, hot they are proUWy eotilem- 
piirary with tlie 8t rbristopher, or Ut a few yeaiw kter. Judgmg from pem^ 
rharsewristia lU A/xnlnm seem* to U the ^ 

entirely faa onflin*. with no aitempi at aha^wa, whlc^ppw mnagly oa ihe^ 
(ntristiipher, aod are eery freely Inttodocad in the C3*srtrfcs,and 
m tU fVwprrwm These dttcu are tlwaja prodoced hr a ssriws 

laid pani]*l to oaoh ocher, aor ia any sttetnpl mad* to ennch 
the w^tby ereaslnB the line*, as la more modera sagreeing. 

exoitsd ao msay Ustorians as to tU phot where printlBg flret Ud binh, has iMhi^ 
liSStTd^br. ciemiing the eounrrpire these 

Imtfttmt iV armorial Uaring* whtdi appear **7*^^* ^ 

CkstirU, Utmuuy seem* tn U tU eomilry where llrnl sories was designed f • 

. ■«*, Uem* W« s^ •MW fc- IJl’rfScitoaSto: 

ymilljr bf <nt ** ^y*y***L u, m. Pm tlMi 4aia tte* 

mren.- m. 
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rtioiimar HaUud msy claim dm BMia FMtfmm, Atch ten not ^ equal trane of 
rrftoemnt in att. Tht Sptmimm ffmmtm Sohniltamit bn been daimed (or l<aarvnee 
enter of Haarlem. Thia book «n a eomhiaatkm uf btock^book and noTabU Ijpa, 
bariof lau nts atrom (be tap of neb pofft, dlt'ukd bjr eolanuu into t«o eat^aeta, 
vilb motrabic tvpn btocatb. It la not oniuaal to mod vitfa veodent pngn of t/pe 
alone at thia pertodi and boukf oUb Bich pa{i:^ or wttb the additioo of wood cnla, 
were prodoeed by the old engnetn after the iaventloa of moTafaU type* i bnl, ae 
mrtal'CaM laiten apcedily aearpod the place of the wooden onoit the wood enfraecta 
er«m to liaet loan eoofin^ tbemtelvei to the pictorial bnaeb of the arc 

The lore nf pictured illuatratkmi of aarratite biatiwy gave a permaaenee )p tbo 
art of wood engraTing. aod the worba printed lo Italy, n well aa tboae lalrodncml 
into Eozland by CvUmi, wen pdorned with eata. They are, boweear, of the 
mdcai kind, with bnaad henry limn, aod were moot probably prodaord from eonm 
pra drawlsga made oa the atribee of the wood, and meebaalcally enl I)? the caynrer. 
Toward the clone of the fifteenth centory “ crooi batebiog " (ai kinee of ahadow erott- 
Ing each other an tecbnioally termed) la fireC aecn, and In the Narembarg Chronicle, 
1493, they are ftrwiy need. The dccignen and eagrareta of thine euia, p aea ei ring 
the elTeet. which ouy be ao maiily obtained in wood cngnTing, by leariaf tba wo^ 
natonebed with the gnrer (or toiid maaaci of ehadow, hare aralled ibenuclree of h, 
aod giren etrongrr effect m their enta thereby. M i rh a e l Wohlgmoth and William 
Pleydrownrff won Uw dmignen employed t the (armor artUi waa the mailer of 
Albert Dorer, who altinuicly railed wood cognrtng to ibe bigheit point of ex- 
ceOenoc. 

Donr'i find great work waa a teriei of lixtoeo targe rote iilaetratlre of the 
AaocaiypM. They wen pnhiiibcd in 1498, and attnolml grral attenlkm (Vom tho 
rigonr a^ rtrangs originality of their deeign, aod the artiiiic character of their trml- 
tnenb lo 1911 aoother lerioa of cote waa pabliahad at Nanrabcrg by Oarer, 
nioatratlre of the Apocryphal Life of the Virgiii. Tluiy eridenra tho gml Improrc 
mint wbleb tbo artiet b^ made darfaig the lat«rral,_and an ecrtainly llw fincM wood 
coil which had erer beta execoted np to that period i bat they are edipMd by the 
lerlea of aleren large oiM pobUahed toen after, rrpfeecoUiig acenn in the t*aation of 
Cbriai I and whieb may be fiuriy eonaiderid trianipha of tbe an of WDod-engnrUig, 
onearpaaaed ia dougn and exacntiim by any inocMaon. Tbe an bad now bmcim io 
appreciated wbeterer il waa known, and a boat of wood eograren fonnd employ ia 
Nercmberg, catling tbe deeigne of Ourer, Uani Borgmalr, liens ftcbanfelcin, aod 
other aitisti i who hand no tiKk of patronage in the old imperial city, fbr tho Cmpe< 
mr Matimiliaa L, exteaairrly employed them la rahuoa woeka iUoMralire uf hie real 
nr fiucied ezploita.* 

So impanaat waa Ibb royal patronagr, that the fbg fa n r a let no boooda lo tbo fine 
of the worke they attempted, and hit npon tbe plan of Joining one blueh of wood to 
anotber, ontil in tbe ao^riog rrpreemting the tiiompbal arch in bnnoar of ibii 
emperor, a wuod-eat was oompte^ in thia way, meneoring tan feet by niiiB. Tbe 
ails ie, bowerer, not ita only elatm to attention, for It le (brongboot dengnod and an- 
grarad with the atmoet ein and btaaly. 

lo all Iboee eolaof tbe grral inaeter* of tbe an of wood-eognrtng, waoaly find the 
nenw of the deiigner roeordedi ibos, Lhirer, and otben of bit en, wboae uimet 
oceor on eata, wen tbe dcaignm and dnnghtimen oo tba wood i bat tbe engntrrr 
waa oonaatered in the light of a mec h a n i ci a n , tod, cic^ in a nry few iniUncn, bii 
ntoMi CM nn( ditpUyid. To ftilly nmleretand thia, it it tiiirrnary here to explain lb« 
wbola p r o ei m of wood angfXTing at thia timab A block of wood being prepar^ 
from a perpradiealar entting of pcer-traa, npon Um aarlkeo waa made a drawing, in 
which erety line wii delineatad with penedi or rrod-peo, exactly aa tbe cot waa 
nkinately to appear t tbe ineerrening spamet of pbdn wood b e t w een erery line wen 
then eat away t and ia thia mannol dexterity ooaaincd tbe wbola merit of ^oengnver. 
Tbe abondanoe of ereai-hatebing lo cooearuly fonnd ta old wood eata, It etphnoed 
by the (act of tbli being tbe eaiieet and bmt mode hr the drxngfatarnan to employ in 
getting bis effecu of light end sheds i tbe extreme labonr il inrolrc* to the engnrer 
•ut being caoeidrreil i bat when it is anderMood that eacb minote epnet lua to be eat 
down ftra omb aete of the Unri, and the cantn entirely dcired oat, mm ids* may 
be fimard of ihe Ubonr rrqoirFd. when tbooMndi of soeb eqaam oecar on soma uf 
Dnnr’e targe ctUe.iadcpeBdnt of ocher work. The backs nfioaic of these oU Mocki, 
pertiralarty tboae ia the Trinmpbe of Maximllltn. an marked with tba aamee of tbe 
en gra rcre, tad there ii proof that women praetiavd the on t but it ia not at all likely 
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Uiat t)i« «ni«ti who dminciir iml dicv opoa lb( vtxmI tti«M de$iniii, went llu«a|k 
tlx ntrclj mcclujuca] Umar of rnimTiaf tixai. 

Tk* gnat impctia thu giro to wood ragrmTing*, lupt it promiorat^ bvfan tlw 
wurU daring th* vboW at ib» «iatc«Mli onitary, vbini tbr pna c i of Ine eantincst 
contioiukUjr brought fonb a irriia of rolamct noarkab.'* for tbe braat}- of tha cnbi 
hj tabieh Uiejr 'tm Ulmtratod. Tliia prnctire of Ibr book-trade gate Hat la a 
aeriaa of anuta knovn aa “Ibo Cule maalm'* of iba Oemao ackool, from the amali 
ain of tlwir vorkai amotif; obom tbr |iTinc.pal oho conneeicd ihrinaaiTaa with 
mgraring on wood wera Vugtl duUa, Hevy AMagnTar, tbe two Bcfaaiiat, {.ncaa 
Cruarh. One tinil, Albert Altdorfler, Joai Ammon, and !wiaaHia.J)erDard. 

lu lioJg, rgn da Carpi ptnetianl wHb aaccraa, Aom tbe year ISia, tbr an of rn- 
graving on wood imilBtiona of tinted drawingat an art whieb or^natrd with the 
llarmana, bnl ■ faieb be much rahrged and improved, it enoaiated in a arrira of blocka 
cot to imitate patekra of eolonr. aid made to print over rack otkor in gradationa of 
lint, until tbe cbilboKuro of a drawing waa ascuredi tken the eoaner and bolder 
UoM drflaing tbe whole deeign were printed orer all, and a capital imitation HTrrtrd 
of lb* bold cartooiia, cotiaiatiiig of vivid eattiMr md btvoid wadum of linl, uhI as fitat 
aketekea for tbair nialnrea and ftcacoca by the nrtiala of that eta. 

A perfect rag* book iiiaatrwioa aeraia to hare beael tbe prinim aona afler tbe 
death of Ihirer. The moat prolific ardala who anpplird ibrir wanta, were Juai Ammon 
and fiolomon Remard i iba fiu inerraecoted a innititude of draignaoo arery imagiaa* 
bie aolfirct i tbe latter, etpiallv proliSr, devoted bimartf ckielly to tbe Ulaalralion of 
aacftd or elaiaie Iiteratniw. "the grrateal pobiiabera of aaeh booka were tHigianinad 
Krycrakaad, of Fnak<nrt.an-lbe-ktiiinei Jean d* Toumea. and Tiwhael, at Lyooa t 
and PUnlya. of Antwerp- Frirni their prrtar* HawK] a aarlea of amali vnlumea, which 
can only eoui* nnder the genrrie title of **pictnre booka ■** for they were pot n]> for 
the aake of exhibiting the fiivnariiF art of wood-rngtaving: and mlv contain a Ikw 
dcacriptive tlnaa of type benealb each cm. Tbe cnii rierntrd by Ammon are all 
remarkable for eonvetneaa of drawing and ekpirotia effect i tboae of Uernanl are 
luia acholaatlcaHy convet, bnl cualain more eeideni-'e of grace and fkary. Tbe dc- 
aigiu of ibeae artiata abound in booka publiabed between 1550 and 1580 1 but lk« 
moat a^irabte icricB were executed in n Uttie volniae pnbliahrd at Lyooa, in 15,18, 
without tbe name of draugbtaman or cagrarer, the SamJadkrtt de in J/orf, known 
among blbliographera ai ** Lyon’a /Aiace s/DtalA," a colleetinn of cnti whieb, 
for minute beuty and parfectioa of detipll and cxeeutioo, are cnmplelrJy nnrivalbd, 
and haee not been r<] 0 itllrd by any mad^ eopyiaLf Tbia waa the Anguuan age of 
buok-illnalralion. which domiabed in popnlar faroor nniil tbe rlnar of tar aixirmtb 
century, when a minnto tamratf. in cootnulittiiirtino to the njuar of tba carluw en¬ 
graven, began to appear, and teaebrd ita cnlminatmi lu (ueb enta aa were girra in 
Aieolay'a “Travela in Turkey * (Antwerp, 1578). 

Tnian aaid to bava fomabed dcaigna for viriooa woodouu, particularly the 
aerie* uf Coatnmm publiabed at Vcnlee ta 1590i and a very large eoane cut of the 
lle*tmeti<m of Phat^ and bia boat, aicrr ibaa four fort long, la aakl In luce krro 
one among many of nnemiuaDa tie* racruled from kia detigaa, they were printed «ia 
aepurme Idock*. and then pntinl togetber in tb* manner of wBU-pa|wri. (W repce- 
aenung the aacrifioe qf Abrakam ia rewmrkaMc far tba varinnaly unteU tnka in afaleb 
it ia printed to exbibU gradalioni of dialance. 

Woodxngravlng. in tbu early port of tbe aeventeenth century, had aunk from it* 
bigk cetnle. The laat great artut who bad rmplnyrd klauclf la rimiieetiaa with the 
an waa Hana Ilolbrin, and we do not find a grral raroc again conjuined with it until 
the middle of that eentnry, when Eiihen* employed Jegbe^ of Antwerp, to ragra'e 
amne of bit drawing* mi wood. The generality of woodenta in booka of ibb eta, 
rieal in coartencM Ite older Wock-boolut tbe wood-mgraven teem to bare mak into 
■Mchanicf, unattiitcd by good artiati to furaiah diem with drawing*. The an bad 
lw.-*inc volgarfaMnl, Ha prufteMoa a trade, and tbe iWmnad and anpply •eareeiy better 
dian tbe requimnmit of the ballad priatar detited. They were ancillary to the 
eommoDcil uae* of the pm^ and all an apeedily vantabea fnna the eat* maiia- 
Cartarrd protiably at a very ebrap rata ftw temporary oae. Iff tbit kind are lA.- 
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cttU ihniogh lb« Enjluh book* nf ib* tim* of Jmrt tad Cbwirt L U b 

potiibW Uut lb* prinur* w»w npptird with th«i« from Oornuiny and Huidm U wM 
cutomary to-iue woodiat* reptttcdiy. partiei^ljr J merrly ■wnwro^i In 
■ay biitial »«t* r»produi*d a* iln; atock ia UTwIa of ihe priaUag-oHeo • 1 “• 

arn leoBca of aJrrntiira, adoptrd anicnOTlouiiy for ocher rtmt*. lo »birh ibert 
waa ih« •li(tkle»t gmrral rrarmWaner.f tTi* Bnnua of Ukm “ ■ood-cwtm Para 
not dcMvodad to our timet their oork* ar* vidicty icatteml o»ar pBOvral Utefaiarr. 
and it i* not naiil the middle of the ccntory that «■ meet with any laataM of w 
atu-mpt to airem the doanvard pniKmi of the art. Thru, a* n nara prrjtiooaly 
noted, Rubrna. probably anxioa* to liral Dnter, cnpaicrd Chrmiopher Jr«bfr^ m 
Aolverp, to eieenle. nnder fait own faperinlradenee aad at bit tapenat. a »er^ 
larn draainx* made by kimtelf npon tim wood. Tb’.y dilTrt from the ttyla « the 
tarlin mmlrta, aod fretjoenlly have a loiiftued btolted look in the tine*, wbieh pro- 
dnee deep •hadoe. t they pometa, bowrrrr, all that bakbuta aod riijoor of treatment 
for wkieh the peat FViaim painter wa» to dewrtedly enlpbralcd t bo* Uw (f«*ra»in|t 
it mane aod mechanical. Snben* apjwan to bare frh thU. and tnmetimea a tiaUd 
block it added vnr all. with h^h liphti cot open it, to ifhr* tnlkarm and bn«htne*» 
to the whole i an idea be may bare adopted from the enpraTera of Italy who m e~ 
cccdrd U«o da Carpi (amuag whom may bo bonanfably mentioned Andnaa Aadrram, 
of Mantua bora 15W, dird !«»), of from tfaa dmipta of LaUetuan capated by Un- 
aineb. which were acariy enotemputaneoni ia t'raoee. 

Tboogfa “ Wien from ita high catate,'* the art neaer nub Into ooanplcto decay, 
either in England or apon the ooniinenli there were alwaya a few who fuUowed the 
prnfrMiun. and ailed the piinier with aaeh earn ami diagram! aa be might mratre. 
The bmily of ibe Jrgbeta practiaad in Antwerp antii the end of the ecntaryi a elcter 
aerie* of woodcut* Ulartranre of tbo tarrien of the Mna* waa pnblitbed at fibent. 
and exrmticd by Kraaft in 1731. In France, the fkmila of U Sneur wore emplntred 
IfatTMigh three gencratiim* by bookatllera t tba Uat, Nicbtda*, died in ITM | wbJe 
PnpilUm, the aatbor of a Tratie Jt U Ormwr* rw Zfou. bad prariiacd the an froen tba 
coatmeneewunit of the centnry until IT70, and bad been patruaitud » ealeutiaely by 
ti^ bookaetlera of Kaocc and liol'and that be emmt* hi* enia by tba tboaaand. In 
Engtaad. E. KirkbtU executed cola for book*, and friua t73tl m 1734 a aerie* id tl 
Mock print*, in baitatloa of I’go da Carpi'* Work already alladed lo i ialbl* Utter acyl* 
he produced a arraier popil in J Ja ck i im , who aery ■nceimfrilly copied itaur of the 
pymworkiof'Titiaii.I'aai Verooetc, and otbara, daring the yearn 1738 lo I74i t at ibia 
5 me be rtnided in Veaiee, after a tbort n^rn in Pari*, wbetw be wai occaattmally 
employed aa a wood-engmerr. Mnnj »altcfwd tbrongh Enclith book* abonl 
the mune period bear the miliala of F. II. for Francta ttotTman, wnote name ia co* 
gnoed in fall on a lail-niecc, repretmliog enpida •urnmndlng a lighted altar, to bo 
arco in the fint tditloo of Galfirer'r Trorcu, 1733,rot. tl. |V 47. An cngrBYa| nnmed 
Liitcrneeiited aimr cniaof a moch better eboraetcr than omal about 17 StI, pnitiraiarty 
ibme in the Ot/arJ SaaMUfti and in Sir John liawkina'* Hitturj/af Mask art •omeof 
the largMt and moat amUtioo* ent* at that lime attempted anywhere. They were 
enmTed by T Hodgaoa. Three other pernona named feapeelindy, W, Praom-h, 
8. Watta, aad II- Cole, oeeanioaally dmited ikemaelre* to acwd-eagrBTtng. ahich 
*e<«n* lu hare been practiaeil by aora copper-plate engrauta at deroled ibcaui'lTra 
to •• general aotk " for tba printing tmdo oe tba pabtio, and aho xnried their inbnara 
by neomiaaaUy eagrariiig taop-biU* or door-plat^ 

Thera i> one peat chimp in tba ent* prodoecd daring ihia period, the rrmlt at a 
diSrrrnt (tyla of draaing made for Ibe wood-engnfcn, and aUeh dMcarded ornm- 
haiehiBg and ill coaaegarnl tedinoa labour, for a tinwd or aratbrd draaing aktrh 
eoald be rat into a •ermtaf bne* by tba tool, ewpeeaxing the varied tint* mm limply 
and readily. The art of “ lawcriog * or xerapug down to a tower lerel eariow* parte 
of a cut t^t ibaoJd appear light, and ao aaaitt iIm preaa ia it* Ubnura, aae aUo prae- 
ti*rd. and the harder wood of the boa tree o**d. Such aii the ktate of tbe art •ktau 
a Kocthiuabrian peaxant boy wa* dcatined to appear, again draw onieeml ptcatioa 
to the neglected prufemirn. and foond the medrrn xebnot of wood ragraTmg. 

aThoeiar Braiek wa* the ana of parent* engaged la a coliirry, abn lived at Cherry- 
barn twelve mUe* wed of KewraMle-oo-Tyoe | be wa* bora ia 1739 aud^piueed hi* 


i| eSce *f rtaetin M Aaiireris b ilin g teierie* • Uep anmlltir at ■»i4 w i t i. ■'t- 
tbe Xeia* a* *1 Um cm at me IXIh ee anay , |Hatketart| dw emUimi "4 

* ■»e4r»e *111 yUM luw aerer jM tee* nuMimed. TOe etwtteUy et 
vm4 cnee a t rraat eCeeMafe *e«f BMiel la ynM-grtKiiig) ual ■klle ea*aer amt ueel veer em. 
■mat rnmn Imn eieii at amr i naji OaoMiai of togreeWaae mn ke labm at • eaiefally nal wu c 
ftOear aiibiMt mpotm a aaeOn n . Am ladmia akk akm i pi gM lii • Iml ailaiee aiar aaaaaaatta 
aaadrat. mtaf ta lenSaia Ik* bet, ikM Ik* kellal lalaicr* at ik* ■almlle af It* bw* lanrarv oacwlw- 
tlh aw4 aata tkei ka* kem m an ra l la tlm letan at Ckarlee I.. *■* ka4 keaM maebr kaltad* tav 
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•irU mn betpiiiK hU bthcr'* Ubonr. ili* lekar* hmin ««« ntmtlljr d«v>^ to 
tbf iBuilI omoaittof koowlrilf# ■ Tittaer tebno) coold impsrt t but u • Mronf lor* 
for n 4 lBrc,«o<l for to Initatiiia, tooti drtuHoprd iuelf in the toy. *>“ fo»»rr drlrrmi^ 
to (nprrotire him to an mcraTtr of Kewoutle. Mr. K. Bi Uhy. vtotr 'Wk »»• ™ “>it 
“froetml" kinduorftainkrnin a toar country town. Tbrt* heoctaaionalljmgtarol 
ioUialt oo tea aooonr or namtw on door plater, until, in the aeeood year (if hk np- 
pn-ntieeahin, hit marter nweited an apjtlieaiion from Dr. Hutton for wxwd-cnt 
diairrains roeb aa were then caceuUil in lAwdoo, to Uliutnta bia treatite on 
mmauration. Ileilby knew that young Bewick had born raakiua auuir attempts in 
tbw style sod be escoortged him to petaererci be did ao, and ilutton'a bonk was 
publiahrdiB 1770 with Bawick't eaita. The young engrarer bad uuuty diOeuliiea to 
cimirail against, and bad eem to oonatruct nil own lixila i among the mat, a double- 
pointed grarer to mabJe him to cot both aides of a line at once, and ao rutn^s ita 
enual tbtcknm dnougkout. In 177*. he neeated a rat and sent It to the tocirty of 
Arts, in London, who awarded kiai a uiedal i and in tba following year be elaited 
LooUnn, and was employed I 7 Ilodgsou. whom wo hare already noted aa the engraver 
of the cota in Hawkins's //utara ^ Jfaaae; as well aa by H. Cole. Them need to 
littie doubt that this visit to the Isradon wood engravers wasuefol to Ikwiek. for be 
moat have become by that means aetjoainted with the nanal mode of praetiaing the art, 
the proper kinds uf tools used, and the various things whieh make the mechaiOeal part of 
the profoailoai bos ha bad fonnnatcly formed a aty te of hia own. au vary original, and 
baaed ao firmly on the study of nsfure, tbst wood-engraving In Ui binds berame a n art 
presenting many novel and attractive fimtnrrs never visibla hefore. The wond-engravera 
from the day i of Durer, or from the first invenlioa of the art, depended slavishly on the 
drawings made neon the wood, and did little more than cut away tbe inlerstieeat tot 
Bewick rat out of the wood a vast deal of that which no dnmghumui could 10 draw t 
for with the aid of a allgbily tinted drawing, to wonld cat the follaga of trret. the 
plamege of birds, the leature of aniomls, or smalt fignrrs and birds, by the graving 
laid slnoe. His dextrous band was goidsd by a perCret knowledge of aalurc, and 
every line be cat expivised drawing t in this waa hia grest dittinetina over all other 
wood cogravera 1 be cot bia pietoria out of the wood, the otbera cut the wood out of 
tbe pietureb , „ , 

Bewick dialiked London, and apeedily returned to hia naUve pliete Hia Ural work 
was an UloMritcd edition of Oiv'i PaMca. puhOsbed in 1779 by T. Raint. a primer of 
Nrwcastlc, much engaged in the publicatioo of cbildri'n'a bunki, and aueb aa tha 
travelling ehapmea carried in their packs for tbe edifiratiass of tbe villagrTS, That 
rata bear tbe earliest tncaa of that areunie delineaiioo of nitore, and minnte tratb- 
folaeaa of expreaaion, wbiob ultimately gave hk works nniwrssl renown. Tbe wiU 
plaels end graases, however minute they aiw cut, can always to dietingaisbed br the 
nataralkt 1 the proper foliage «f every tree k trathfoUy rat by bk graver 1 the 
and inasets, bourver minute, are perfect in drawing j aad the general efcet af Uta 
wood cats artistically powerful Aa to fallv felt tba vilae rf leavi^ tba ^ itaelf 
to eaprtws a ilid shadow, he had not tbe timidity which hnagiara Ubmte to to aecea- 
sarv to auccews. The IHtle cut of tbe Fox and tbe Bramble la tbk volame 1 a good 
illiiittatloB of Bawick'a mode. Every leaf of tbe bramble k cal nut. white n^ 
»i,i, the moat irulbfol posrrr of dnwbig j the apiaea oa ibt item of the bramble 
arc viubie to the eya 1 tbe fera beaide It k similarly expreased to ratting the form 
of lU fidkge with the most perfret freedom apoo lbs solid block of word. Esch 
bush hm its dkiinctive U*f. Tbe dogs in the dktanec are similsrly rat out by tbe 
grarer rm 1 tinted ground 1 and the few llnm which cotct tba body of the fi« 
entangled in the farambie, rxpmsa its textnre with e spirit wbicb iso mervca^g of a 
drawing placed ou wood by a professional draughlamaa could ever give. Bcwirax 
cuts are emartimM taroud ctiursr, tot no vtaboratioB of Ubnar will rlevaie the oeilimi 
woodout above ih^ works, for wbick Ikwick obtained bat aiae ahillm|n eaebt 
onI«e drawing can to eiprtaaed by ike engraver as perfrclly ae Ifcwick eoald 


Aseisled by his brother John, the Newtamle e»p«»" * 

devoted to nataral history 1 the b*-st being Ike vj Bnlith 

Bewick's knowledge of nature, and power of espresskm to m fos graver 

shone forth (oospi c wnosly. tlk books becaiM mfsaily eelehta^ for the hu maraei 

tnilpieCiwlMOcimsiomaiyfotrodiwedrsiilolratnfwfomatidoriicinalgeaiiia Uelafo^ 

atiedfastly at bk art to a good old age. Hi» hroeber John left >ewimj^to irrssfe m 
London, whew ha was much employed, tot a cm^nt killad hm el tto 

early age of thirty-lira. He died ia I79S. Tbomaa Bcwiak Uv.-d to tto advaaerf 
age DfaevcBly-fiva He dted la 1899, baviag wocked upoo a »rge woodcut on<y 

% frw dATt betor* hU datb. «a_» — ... w * 

The pupils educalad by Bewick werg few. The beat were Chariton Soslul, Lake 
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CtnuH-lU WilUim Hmey, ud JoHn JmVwio. lf««Va aittM ia uul waa 

*»ti!nuv«lj dn^ a Ing lift. CltBOtll after a whOt, derated bimKlf M. 

palnlin*. Ui^eT tnntcd hu attentiim to draaiag oa wood, aad bie deaipe for bo^ 
Uliutfatian auf lie aoailicml by the thooaand t hi* belt are In Lane** edition of the 
AnbytM iVijAt*’ KmtettainmaU Jickeoa WM greatly eaijdoyed by the pnblnhrr of 
the Utter work, Mr. Charlc* Raigbl, particularly im the bat cuu U the aBoe.fkmtd 
Pnmt Jfannriae. « . , . . 

At the early port of the prcioat eeatory, Mr. Robert Branttun founded a lamdno 
•chnol of wood-«nfn>»»T«. of which ha wa the bead. Hi* Wjle wm peculiar, aalike 
llorick'i, though like him he waa eelfHaughl. Hi* roll hare B»ore reflnemeat, ^t 
lea knowledge of tutare t hi* be« popil wa John Tbonipion, who catnhnMi in hie 
beat cute, thereflaed kntrwlcilge of light and ibade, wHh moeh of Bewjckli power of 
cxpiwaing drawing. t<*tnu*l WillUnu wa on* at tb* few modem cogrcTrn, who 
Blade hi* owa drawing* apoii the wood, and be produced vrry brilliant oiirrU by 
frequmtly Irariag the wood ia lolld laamc* of black. Ihuwingi for wood engrarera 
were at thi* tint* chiefly lopplird by nniali who drroted tUinuariratutbat particular 
branch of tb* art i and knew how to deeign their romn^itia *0 tliat they abwihl 
beat dUlday the prcularitirt of woodniagrared elTrcla. Tharifem, Crmlp.and Harney 
were tb* princi|ial artiata to engaged. , . . , 

A Urge number of wood^mgrateri, the pnpila of the Ifeweaitlr and lewdou aWwr*. 
helped to aupply the booluetlen at home and abroad for a eaukldemUe nambrr of 
yeara It waa tot cuttom, aomc twenty yean ago. for the foreign hookaelletu, paru* 
cuUrir in Peri*, to aend the blocka acruM the channrl to Kugliah engramu to exomte i 
Ibii M ultitoalelv to aereral Mtlling on tfa* oontloent. partimUrly in France and 
OennaDy. The Fruneb paUlaher* alwaj* amt the wood block with the drawing 
caraftilly ciocutrd on iu aorforr, by a natir* *rti*t. The** drawing* were alwaya 
elaborately eiecoteil In pencil, grentlr Treetabling ctehioga 1 little wa eoneequenlly 
left lor tb* rugraTcr to do. hut follow the Unc* and col away the apnea t potlenc* 
hmer became tb* chief virta* of the wood encrarer t and It wa ultimately fonnd 
that It* exerene pmdoced *0 crrialn an affect, dial apprentice* knowing muhing of 
art might aid ia tnu* working out good engmcingi 1 nnd th* oU atyle of tinted draw¬ 
ing on wood WM diaeankd for thla “ flu-aimilo'' work; the bat dranghtameti amn^ 
the French and Gentian nrtiate hariug willingly fumiahetl thcM drawing*, Kogliab 
artifU of a higher grade were iaduecd to draw cm wood, hot they oecuiooally failed 
fttKn not clearly nnderatandiiig the pecnliar eUhcta-tliclr work abould produce, and 
the eharneteriatic* of the art. Generally apaking. wood engrarera pr»fer rutting 
from the drawing* of prufraeUmal draoghtamm 00 wood r who jnmrrally execute their 
work with eurb dabonte piwciaioo, that th* engracer hu uaUiiog mure to dn than 
fellow their Un« 1 thiau baneerr, hu made mew mechantun of moeb modern wood- 
engracingi and many cxpcnalre cnl* exhibiting pmciUlng in emniil and reninntrd 
line*, oeenpying weartaoiii* Ubonr, and eewting many ill-heatowcd aorereigna, can 
only be claaard with toch “art* u ia derated to ragracing th* I-onl'a Prayer in tli* 
eoinpow of a iihrer penny t and merely produce* the lame general effect thni Bewick 
wnuld hat* nlitained in a few boh! lints. 

The grual diSirrraee between ancient and modem wood cnfrarlgg coodat* in tbia 
T boldnea 1 and th* practice of the art wa eatmtially differeot ta the aixtewnth and 
..uteratb crainria. The old wood ramvera cat on large blocki of loft wood, 
aueb M par-tree, tba way of tb* graia 1 the inodrraa, on tmall block* of the banleat 
wood tbay can obtain — the turkey box, and acruu tb* graia. The old ragracer* 
eni the work downward* with email kuiccu or gongesi the modern* uae grace ra of 
rarlont width* to cut out the rpacei between fin* lln^ and broader ehial* nr gouge* 
to clear away the broad ■pace* of white. Wood engraTing I* the exut oppoait* to 
eoppcr-piale engracing In tba mode b^ which the line* of engraclng are prodneed. 
Tb oopper-plalr engracer ptudnea hu lium by catting iafe tb* metal at onor. the 
wood engracer produca hi* lima in wlirf rut out of the hidlh of wood 1 rrcryoliiie 
be engraect ha to be out by a double eperatioii, by alicing away the wood on aaeb 
aid* iff it I fer though it la recorded that Bewick Imnled a doable rotting forkHduprd 
|(lacrr to cut away both aida of a line at oare, no each tool ba ccer atnoe bran 
need ia tb* prufeaaioo. ^ 

In order to tnah* the whole procca of wood ragracing clear to th* reader, 
we will BOW fimply deecribc the pnxIaetMia of a wood cot ftom ibe time U trace* 
the timber-mercbiinl, nmil it i« fit for tb* banda of Ike priatrr. The log of box ia rot 
into irsaacerm ilicea, | efan inch ia dc|4fo In order tbat the face of the cut may bran 
a leccl with th* eurfere tff the piiuter'a type, a d icwir* th* um* amount iff 
pnaanre t th* bhOt la then allowed to remain aotim time to dry, and tba tooger H la 
allowed to do ao the better, u U prc e en ta aeculruti by warping and aplitting. wblcb 
antnttinica bappea after the cut la *xecated.tf tb* wood ta too grewn. Hie elic* ia 
altimately trimined into a uprar* block, aad if Ibe cut b* larw*, it la made in carioaa 
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•tmagU damped and icTrwrd mgethcr j aad thU (smUea aagrJtati to ^ 
tj. cmadSii m a. laemJlbJ, akort apace of time by 
iatraiBcmit «!•««»«»’ then acrew.of the whole 

aorflmo of ti. woodia cardUl, prepared ao that »o 

it. aod It b Ihcn caoaijpied to the draughuman to recore the drawing. He mrm 
the HiTtore with rUidhl^ <rf iWu white mlariw.^ m 

Ihinnec thii coot the better f-T the tr^w. ^'5"*’. 

aboioUace of flake white, bwt ibie U liable W make ibc drawing rnb ort imdi r the 
band!, or decdra him aa to the depth of the toe 
Til old drawinga of the era of Ourer aerm to hare been rardhily drawn with |^n 
awf ink on ihoWidi but lha modem drawing bring eery -‘Jl! 

pencil or aUeer point h obliterated rmtly, ami there k do JJT 

aeraring it To obrUta tbU danger Ibc wood.«ngra»cr corcra the block with 
and oot a amall piece the eiae of a ehiUmg to work tl^gh, occeaii^By re- 
moriag the paper to atady the genrral effect, to damp 

timea wean a ahade orcr the mouth to binder the breath friiao aeitltog "i t^ 

It it now hU boaineal to prodnee to relief tbe wh^ of the drawing t*to • 

rnriaty of toula he ditta nway the apweea. bowatur mionte, lurtween each of tU pciKd 

bnaai and ahonld ihcre be tola wmdmd no ih. drawing to 

be mu aoch paru of Uu biotk into a aenea of cloaa Itora. which will, n»«f 

ran lodge, iwtot tbe aamc gradatiui of tint Should h# find ha hna not ^ 

ptetri^he'ean tw-cnier each lint with a broader tool, eut^g 

Aina louring their widlh and enoacgocnllT their colnar. f^ld be make aoiM Ih^ 

error that caanot be olherwiae rtrtifli^ W can cto owt »*» 

wrdge n ping of ftrah wood in tbe pla«, wbrn that pari of the «?» ■»'*• 

Ciiipwmd. An error of thia aort in n wood^ot ia n eery traoMcaowte iWng i in copp« 

romring h ia acareriy any trooblci a blow whh a hanger on the back will oblil^a 

toTarmF on tbe faoc. and prodaeo a new inrflic* t but In wood, ibe a^ee ia cat 

entiielr away eecept wbci* the Wnca occur, and U ia ncctaanry to ent it d«Ti rn^h 

not to inucU tbo paper aa U ia aqnecied tbraugh the preaa n^n the toea to pno*'"f; 

To aid the general rffert of a ent It ia aometanea uii^ to lower ^aurf^ irf ^ 

block brlror* ilu» cMTttma if cfectited in furb pffU u ibut&Id ip}mr hjpbt ntwl <WiciUp | 

they thua tcceira n mere woeh of the paper to the Preaa, »ho d*'*" 

thTwbole preaaora and eointog oot with doobU hriUWy. 

b brttow«4w cuU* it b fomrtimtft »t»J to cnnrt lha good HTmI, by liylog inm 
ptecea of card or paper upon the tympon, of the ahapt needed to aecune prraaun on 

diirk tNini oftlr. • 

Wood tnmvtog. aa a mow ntafnl adjunct to the author, moil alwaya eotniom^ u 
cenaraTcSSi ol^tronagr. I« work/ like the Praaent.lbe author b ^ 

hr n dlaimm. wl^h can room clearly eaplato hu meaning than a page m letter- 
PM »^d U can bo act np aad printed with the type, a mi^ whkh no other alyle 
oftort ^ riraJ to aimpiVriiy aSd ebeapoeaa. The uale for eUboratcl, i^nte. 
wood engravton may again deemar. aa wa ^ U did for nrariy two cratanca t b«a 
it waa namr a loat art, and neter will be, owing to the practlnil adranlagea we ^eak 
of. nnicaa it be roptiarded by aome aimpler auada of dninglbe aame thing 
nndueorered. Ilia number of peraon. who 

nt prment ia omuw than JOO. and when wa eonaider the nnantlty done in the 
gn* crti«4»f ih* emiitomt. tod tbe Urge amonnl ^ book illiirir^ to 
Qemi^l the erentire power of one mngU genini — ^oanai^ Hawick ahtoea both 
in grrater elgonr than rrer. — F. W. F. , • 

FNTUESOU A floor between other floora s a kiw aet of apnrUnenU placed abore 
the Bret floor. Tbe tfiindnint. Regent Street, haa a eaampU of the mliraol. 
In Italy the term J/a»aaias, or little middle floor, ia nied to indieate lha laroe 

The manafiteinre of enreloprt haa ao larnly toereaaed, thto the 

Bltetttioo of aeeeral waa tmwed to the cooatrwUoii of maehlaea fcr BiUmg UiCtn. 
Amnngxt the moat aoemarini are the fidlowtog. 

^urrkew>Wibiip,—InlhaanTelopefiildtoemaehhie of Meaari. Do U Roe i 
idcce of paper, preemmiy ewt by a fly pr«a tom 

in^harm^ emblcmalicaiatamporwafcritpgn il>,laUid bythe attoodant on a tqnara 

or raeungiiar metal frame iie boa, fonuad -i'h » 
to aerrdtV gnidea to lha paper, and fttraiahtd with a mora^ 

hrilemlTpringa. A pmaer at the and of a currad eompoood arm* 

TBitical ^rthm deteeauU. and prraaea ^ paw r down into 

lharrtif yialdinglotbe preaanre I «nd thereby the wnrenda or flapa of the pieoa of paper 
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kra raoMd lo fljopi fltmme,tbe 

rodi uf whub ar* atloclitd u> the oilin' port at Um corred inn. mil Um «iI« Ilirrenf la 
tiia ma«r pnttkm of Uu arm i to tbot tw rod* aod okica of tiui prwr cm more iiiitr> 
peodroUp oforholbrr. TbemiUoftlia prrMCtliimriov.lotrincdwtwotidOTof b ouU 
boUlisK down th« poper i two UnU Upprt piooM next fold oner me two tide flop* of the 
•OTeki^l andiiiiiBnlinteijalumaniital ormodTiiicn.aaTjrhica V-obapidpieaecliarivd 
with adhere nailer or cement (flnom a aaittratrd ntdicM band), and applwa the aame 
tn the two tbpi. A third lappet pr ti m u down the third flap of the enrelupe ttpoo the 
two ermimtiid flapt, and therebir caaaet it to adhere tbeieto i and tbra a ptcatinp-piree, 
of the aame liie aa the ftniabeii MteUipe, fulda otrer the Um flap and pr e et ea the whole 
IUl The final operMioo it to remoTc the aarelope. and thin la eBecicd hr a pair of 
tnetai ftngera, with Indinrahher emU, whleh deaeend apoo the mrclopc, an<t, tooting 
aidewaTi,dniw the entelopa off tha bottom of the hox (the pmoingjiieee batiiig raoted 
away and the bottom of t^ box rieea totke Wtd of the pUtferm at the machitte | on to 
•a alowl^ mating endiett band, which gradaallf rarrien the fluiahed eatelupea away. A 
frrab pieoe of paper in laid npou tbr box or frame, aod the abota operationa arc repeatad. 
Thie Baohioe makna at the rate of > 70 U entclopea par boor. 

Another marhioe for the aame object, waa intwnted by Mr. K. Remoad, of Birming¬ 
ham. and ia Unit employed by Meaara. Oiekinaon A Co, The dtailngniahing batnie 
of thia a naiig rt n ent ia t^ ctaplormriit of atmnapherie prraaore to fm^ in the paper 
whitdi ia to form the entelupc. aid to deflect the flapa uf the eneeiape Into Inclined 
pnaitioni, to fiicilitate the action of a piimgrr, which deaeeoda in comdete the foiling. 
The pieewo of paper, cot to the praprr finmare laid oti a pUtform, wh ich Uftirtihdied 
with a pin at each eortier, to eater the notches ia the ideeae of paper, and retain them 
in their proper poaitian, and inch pUtfnrm ia caoacd diemateiy to riaa and briag the 
apper pirn of paper in contact with the iaatniaient Ibal (coda the folding part of the 
Bt^ine, and tbea to deaeend tiaiil a freah piece k to he tvmotod. The Ibediog in- 
atntmrat oonaiata of a horiaomal botlow arm. with two bolaa ia the aoder aide, and 
haring a re ci proc at ing moremeat. When it motea orrr the upper pieoe of paper 
on the pbubrm, a partial raeumn U produced withla it, by a enitahle exhanating ap- 
paraiaa, and the paper ia thereby caii^ to adbm to it at the bolaa in ita nodrr anr- 
tice by the pmaoie of the almoapberr- The inatmrocot carriea the paper over a 
rectaognia r rrena or box t and thra. the racaiira within it being deatroyed. it dcpuails 
the paper between four pina, fixed at the anglca of the box. and rctoma for another pteco 
of paper. At the paper lies on the lop of the box. the flap wluoh will be nudpiiaMMt 
ia the fioithed enr^pc. Is pres se d by a aauiU bar or preaser on to tbe npper edge of 
two angnlar feedert. e o m a i nnirat lng with a rcsrrroir of emwal or adhesiec matter, aod 
ihnohy bre om ea coated with ce m e n t)' nod at the tame lime, the ontermoM oraeal Bap 
may be atamped with any nf|nircd iWiee, by dhra. on the other aids uf the machine. 
A rrctaagolar fhune or ^nagrr now deaccada aod carriea lbs paper down into tbr box t 
tbe plunger rieea, learlngthe flaps of tbeenrclnpe nprighl; sireami of air, iatoiiig Onm 
a aloi in each aide of the hox. then cause the flaps to ioelioa lowardat a^ the Adding 
ia eompieted by tbe pinoger again draeeoding | the interior and under aarfhee of anch 
phuiger being fnrmed with pr^ecting parta. suitahle for eanaing tbe ■eeetal flaps to 
fuM in proper Mperpoaitino. The bullom of tbe hox (which ia hing^) opens, and 
diaekaryea the enreiope down a tboot on to a table below | the fiMding biatriimrat 
then hrtngt forward anotber pieee of paport and a reprtitioa of the abore moeritimta 
lahra pliec. 

Ei'KOM SALTS. A enlpbaln of aacaftia, eooaialing of magiiraU Id-M, sulphuric 
aehl 31 U, wxirr Sits. It derirca ill aame tram a miarral apring ctauaiaiug tho 
salt at Cpaom. Ii is largely mannflictared. See Dotomra. 

BQniSRTrM. fivrtrittit. A fiunily and genaa of acotyladaooua pUnta. See 
Ihrrca Bosk. 

EQUIVALENTS, CUBMICAL By this term h uedentaod the pc o putt i u m in 
which Mhitanera eomhine with each Uher to ftrrm definite rompnoadi. These 
wirtiooa are nrfrrrcd to tbe commun ataiulifd, bydragm. which la Uben aa unity. 

Uadti of Util work preclude the pneeibaity of entering into the hliiary of 
the steps by which tbe domine of cnoiralenla was gradsalfy derehmad i but It la 
proper that we ahould indicate eaiac of the mrtbiida by wbieb the equnralmiti of ale- 
menta ami cumpotinda are lacettaiued and druxioMn^ to teeorrert Bat hefbrv 


proceedmr it ia aeeemuy to deflna the lera etpuTaient. This is not e«y to do, 
nerauae tat tluoiMiad uleta at all rbemiili are not tbe aame. Snppnas, for ex¬ 
ample, tbe couititadoa of water were to br takm aa tbe starting point. Oo luhmttllBg 
h to the ictlM 0 ^ Iba pile, it is hnmcdialrly ohnerred that tbe ratio of tbr two 
gaaea erolred ia aa I to t. One chemift will at ooea tsamne ih«i water ie a simple 
binary compoond of ooe rfluivalenl of eaeb of ita coMtitaratai Bat tbU mrolcea the 
■anitnpcioii that tbe gaaeooa miutae of the ct^ralmt of ktdrogstl U twice Uut at 


151 


EQUrV*ALEN^rS, CnEinCAL. 


ozjrfem. The olW ebnnut Mwming ibsl one Talmw of a r epMO B W an ^>Ta> 
lant, cuoaMm *a<rr to be a leraorj eotnrouod haring tbe (ufiauta H'O. It ia plaia 
ikat lb* atom of hjrdraftrri anil hare oolj half tbe value on the teeaad bTpotbraU ikal 
it wtU oa the flnt, or, wbal c<ane« to the ■aiM thing, tbe atnra of oajrgen will ba 
rwiee a* greaL It aome ehetniata, »a coneider tbe lolamev rf the gaan torrpre- 
*eat alOBM or eqnhalcnli, then, aaler cowating of two rolaatn of b^itifeB aad ime 
volinne of aavgrn. aad aa bjr might water eoataiaa ■ paru of oxjrcca to I pan ai 
bfdrogm, it ii phiiii that S parti of oxjrimi bp weight will rrpmeat uae e^aivalrol. 
and I |«rt bp weigb ct favdragea will rrpmrtii 3 «i]alrxleati. Cua^orntlp t 
et^ravalrut of bpdmgeB wUI weigh ‘5. But to avoid flnKtiuiai numbm it will (oa tbrM 
awampthma) bo more eoBvenieiit to write the eiptivalmt ut hpdmgea— I. and oxpgru 
tC, In this e wtnttp - It u uual to eonaider the atomofbpdr^B aaoceappiiig taice the ^ 
aparr ia the gaimna aiate of that of oxygen. The atomic woigbla hotng. therefarr, 
exv|m B and hydrogen I. 

^’e have laid that it ia bv no meaiia raip to define aa «|nlvalent. Tlw diflioitity * 
ariaei not mrrvly ft-nm the dliJereat aapecta oiidor which theorrtiral ebenuata regxni 
the clcmentt and their rompoanda. but alao fivin tbe praetienl diOicnltia attending 
the dciermitutina of tbe true eaoalitoliao of aueae aobmaneei. Thu* the e<|BivmletH 
of bianuth ie luaumnl hy aonu to ba 71 and by oUien 313 1 the oxide ia the ooa 
f ye becoiDca BiO, in tbo other DiO*. The One mpiivaient Wing only oae*third aa 
great aa tba aeeood. Bui, it ia to be obaerved, the rariaikma In IM theoretical eiewa 
of ebemiata arc of no eonaefinmre, to lung aa wa clearip ctanprrhend ibr aatnra < t 
thoce vanaliona. TW tthtin vituae or pnipartioua are the tamo in all raaeo It it, 
in fhet, aaoiewbat the tame aa if one clam rrginded the avoirdupob pound aa nude op 
of aixtaon noncea, aach ounce weighing 4.17-S gralna, and the otbM conaidcred it aa 

oaoitating of right onneea, each ounce cnalaiaiiig fiTf-O gralna. 

In order to clearip usdentand the nature of the eqnrraicate ae received in tbit 
coantrp, it b nirrmarj to remember that there an ibreo relaliuna of voinme amongM 
gaare. namelp, ooeT^o, and four volnmet. The firat relation tppUoa tnWp to cit- 
mentarp gaaea. lito two otbera apply to alcmeata and cain|>onDda. [It ia trae that 
the vapour dcntitlea of pcntachloride oi pbaepbomt. cblonde of ammoniam, and, 
jH-rbipt, imc or two other aulutaorra, appear to difilW from ibla rale, hot h ia probahi* 
lliau Iihc tolphnr, the vapourdanaiUeerKjniretobo determined andrr ipeeial eundlttnoe 
of trmprrainre or preaaurr.^ In the table of etpiivalmta the deniilp of tbe laponra 
of iboae aabttaneea which are capuMi of aaenmlng the gateona ataiee arv ao placed 
that the numK'r ohtainrd bp experiment map ha compered with that deduced from 
llieureiical contideratUma. In the Adlowing tnUe the vapour vatamea or combining 
nu nauira of aome uf tbe more important elemrna are given. Wc ahall aec [irraenUp 
the prartic^ valne of d» inthnnation coatained in it. 


Uvmnt. 

Tlpdrogen 

C'UnrtiM - . • 

Bromine . • - 

Iodine . • - 

Fluorine (igpo ti e t ini/) 
Nil 


CiiiMihiliht 

IlMtura. 

n.wam 

• rvo ToIttiBfi. 

Oxveen - . . 
Buipaur . . • 

• llo. 

• lie. 

McWalaai . • > 

• da 

Pboapboma • 

• da. 

Arvenie - - • 

- da 

Carinq ... 


• one volnmr. 

do. 

• dm 

• d& 

- do, 

• dm 


It moM he twnnnberrd thnt all volatile compniwda poeame foof volmne fonunha. 
except a ftrw. which hi thia countrp are alwapa vrritten aa if poaaeeaiag a condcumtiia 
la two Tolttmri; inch arc rarhoak acid, crarboaieoxide, tnlphanma acid. bo. Wah 
the above informatioo it will be map for anp |wt*oa to c a km la tr the denaitp of anp 
vapour or gaa hp tha aid of the foUowiag directioaa. 

To t^aim t*e lUnmtf ijf amf tapmar ar vat iaraag a naJtaaatim *a fim eotimu. 
nt% at maal orgnnir ar uoreniuc KtmpouiuU ,—Molliplp half the denaup of hpdmgea 
bp the atomic weight of ina vapour or gaa. Exinrui:—Find the drnaiip of the 
vapour of bidrohnmic neid. The nlonua weight af bpdrobromie neid ia tl. JM ^ 
denaitp of fapdrogen ii 0 0633, half of which it 0 OStfi. Then fr0346 a il « I fiUla, 
FxperimrW gava rrs. 

Ta Uaam lit Jrtniw tf amt tatamm tr tut iarita a etmOraaiUm la bra nl a mea . 
—Multiplp the dmahp of hpdmjfrTbp tba atoaaio wa^hl of tha gaa or vapaur. 
Exaniui—Find the denaitp of cblonna gaa- Tha atomic weight of rblorinf being 
31 - 4 , and the denaitp of hydrogen 0-0631, we have hy tba rale, fr06*i ■ M-SavS 4666. 
lllr dmaitp bp experiuieat ia 3 44. . 

To tiatm dm Jtati^ tf am$ r a pm t, tr poa. letvajj a nmVroaamei fr ama mfwne 
31 alliplp twice the deniitp af hpdtofRO bp the Mnie wei^ of lha gaa or vawmn 
Exxnru :—Find the denaitp of iW vapour of o xyg e n . The ataniie weigM «f 
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oxypni bftoft t, ui4 tmin like dmiiljr nf bfdrogva bna^' 0*1354, «rt tuira 
U'I3H4 • tm 11071. Exprrimnit bu yiaUHl I-1030. 

Tbf! aborc OKthoda of oJcsUtinK tbe dvMtlia of Tapeara tiHl piM >ra dmM ■lini3n 
cuplu}«il by tfa* Tritar of tlua utiek, anil v31 be found incinaparabljr abutter a^ 
nitif* cnaefBimt than any olbrr. 

It is pvrfordy plam Ih^, by a •impie iireefaloa of tbe abare mlea, it ia e^aally stay 
from kiKtvii dcnaity of a mi or raponr to calonlate Ua ammio vaiabt. Nner- 
tbclm. for tbe aake of tboae atbo an nuaccoitamrd to caicobaimia of uia kiiul, ve 
append the ftiOontag raka. 

Tb ealetJat* tht uaiarir wvi^t of any poi (r ro/Mtsr Oori'w a ttminmtim to ^hur 
ro/eams.—Piridr tbe denitty of Ibr pi hr half tbe dcoiity of hydrogen. ExavriJi t 
— Pind the atiraue weight of hydrohromlo acid pa, tbe deniity of which ia t’tutS i 
S-SUK 

^^-g-SI'OOa 

To cakolatr tkt uttmSe mtgil oMf gat or rapovr iarima a croolnontiom to (■« n»- 
lamn .—Uiridi the density of tbe pi by tba deniity of bydropo. 

To orIrafaCr lAr aOnue wtMl tf aog gat or rapoat kanog a rtmitmoatim to one 
Inmt —Diride tbe dmiity of4fae gai by twico the duality at hydrogen. 

It ia plain then that if we are In poaaneiuti of tbe atomic weight and espoar eolnme of 
any luhstance, it hi raiy to determine the deniity of iti raponr or gas. Also, that 
haring the denaiir of the raponr and tbe raponr rolnme, h ia easy to caleoUte tba 
alooiie wright. If wa eonaider for an inilant what ia meant the term denitiy of a 
Tapnor or pi, it will appear equally eaiy to find, ftrxn tbe deniity of tba gat, tbe 
weight of lutl mbie tnebes at tbe itaodanl temperature and preautra. Ily the dcaiity 
of a gaa ia meant tbe nnmber expreuing bow much it ia bearier or tighter, bulk for 
balk, than air. If, tbrrrfore, we maltiply tbe deniity of a gaa by tbe weight of luu 
enbir inebes of air, at tbe itudard lemperatun- and pmiere (—50*00 grains), we 
fanmedislely find tb nnmher reqnired. ExittPLat — Tbe dagiitr of hydrogen is 
0*0698 snd 0*0(;t3 a 50—8*0760^ or the weight of 100 rnbic ioehea «»f bydrogen, at a 
ten^rattire of 40* Pahr., and 30 inehei of the barcmieter. 

From what has been laid, it ii eridrat that no diaeully exista in determining the 
tqairalrms of bodica wbirh can hi oblntned in n gaaconi itale. ATbert tbe eqai> 
udent of a fixed body ii to be aieertained, or »lui« it ii deiired to proceed ia a 
diSermt mnarr, tbe mitbod employrd mmt depend npao ib« nature of tba inbiiunce. 
We ihall camider three of the moil limpir and gmeral caaea, namely, an acid, an 
alkali, and a ne u t ral body. 

I. MeJt of ifetensiauw At tqam^l of an acitL — For ibia porpme it ii necca- 
■ary to anatyie a salt, the eonaiitutioa of ubioH ia knorm. If tlu bme or metallio 
oxide in the tall ii one of which the alainie weight ii well ertahliihrd, it ia rery easy 
to determine tbe eombanlag pruwnirm of tbe acid. Wo aay, ■■ tbe peroentap of 
oaido ii to tbe percentap at aeim lo il tbe atomie weight of the oxide to the atamio 
ucighi of the acid. Exaanx :—Butymte of ntrer baa the foUosriog eompoahioo s_ 


Oaide of lUrcr ....... 38-467 

Ootyriondd* ....... 40*513 


lOfoOOO 

We tberefon lay : — . 

59*487 : 40*513 “ 116 ; 78 «0 

'---' 1-- ,-> >---• ^ 

Peereei^ ef silUe fercaMm* *• setf. losltslrai eCasUa gusIriOeM sTtbe 
m •ttnr. of ■tlrvr, 

It mnit be remefflbrrrd th»l tbe Btomir wei^bt %o ebtolnnl it Uiat of tbe tabrtirmtji 
acid, ao that one eqairalent of water ranel be added to find the atomie weight of the 
acid in ita antinary enadition. If tbe eqairalent deiired be that of a byditMten letit 
the method of proceeding must be tlightly raodified, bat the detnila need not be eirrn 
aa iher art aetfrerident. “ 

1 Mott ^ttttrminiHg At equiraltnl q^as atkaU. — Sererat meibodi pment them. 
telres, each Mmrming certain adttnUgca. Moat alkallei. urpnic and inorganic, 
form mini wdl adapted for enabling their ntnaie weight to aarenaioed by analytU. 
Wr ibali select ta an example ammonia, and tba iait employed to aelltc the atofcie 
weight will be the anlpbate. which eontaina: — 


Oxide of arnmnniiim ...... 39.40 

Bulpbatie add . . . . . . .6040 

C - , 


ltXH>0 

In the Mine way that an oxide of knows eompomioa ia tbe employed to 
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OrtmniM the «iiut» 1 *bi rf .d •«». fo. <m Ik* o*her 

«hI^weUe»uSiA«d.tm»to«B»bteth« <bmoUofMl*Ik*ktoUdriuo«4. We 

ibuvfbra I— „ 

«r«o : 3f«i :: «<w ^ . 


Keidtahwlirftlke HnnirmljM el tt€ 


rmeaUfiarMM. IW—Uf« irf »a»«- 

M.«l efludi**. r«pecUU» tkow drrierf from Ike prgmle kunsdoro. woll^i^ 
and eaaily erjeuSSte c^poo®!* •‘‘h metoHie 

o! 7.,T^. pUtiaum. «J imlUdiam. The.. «lti a« well adapenl fee raabJlag 

4* e^mralrai a aridnii mMoiw^ Kt^ hod^ .« 
foemed upo? k> aianv iiirirt. or ty^ Ibai no generd ^ 

miniiod not^. If ToUtik! at in.A>rBt» trmpeiaini^ the de^y of tk. 
be WlStoSTmtd *» l» S««»Uy .nmoiriit 8»lt* bare 

by detmulning the perccoun e«npci.Uion. and ptoeaadi^ the 

fbc «,niral«.“ of a mrtal 1. famd by fon^g a eompoond 

atoml? weight of which ii well known, .md. a. ^g« i 

tl»n carofuUv analyrnd. Exa«PU: i — It ka. bmn found that too part* of oaidr of 

copper coatab .... eOfW 


W. ibereforo my:— 

tow ; 


8000 


8-00 


lou-00 


MW 


■aieiiliM ml hfmnlrat *f 


PanenUf* «f 

owin* to the telatio« between their atoniio weight*. W rth b^ «Ohi» aa^ u » 
fm^ that. If the imn. nf the atomic wciahlaof the ratmna of the ieil*. be dieided 
by two, w* obtain the atomic weight of tnc middle bialy t thn* : 

IL »«• 

Sulphur ie-00 Uihlom 7W 

TeUniiun 6f-00 Potamioia WOO 

^81-35 --«>W > 

Ui-S ^ 

The triad, kme'mw !f^eT^ 

Swick. toleresed to thU brmich 

,4cbmytrt, will ttod^mwh raformatWm in the papen of Dr. OJItof. recently pu 
liabed to the J<mn>al gf tU Oamiral Soeittf. 

TatU itf ih JEfwfrwImt*. ♦v- </tte .Voe-metnflic EUmat*. 


L 

Chlorine 35*3 
Iodine UtT-O 


=13W 


nrntnior - 
Ctrhem 
Chlorine • 
nuortoc - 
tlydrogeo • 
Iodine s • 
Niirogm • 
Otygrn 
pboapboraa 
Selrninm • 
(hslphur 


»amm. 

Brotot- 

EntralMii ,D«mlt7MV» 

Hi-I. |rew«o«. 


Hr 

80W 

3-4110 


C 

6-00 

O‘fM0 


GI 

33-30 

r45ao 


n 

WOO 

1 3i:o 


H 

1-00 

OWM • 


1 

IJ7W 

8-TMT 


s 

14-00 

01713 


u 

B'OO 

MOM 


p 

31-00 

4-3M0 


Sc 

4(HK) 

TilMO 

* * * - - 

s 

U-00 

8-1140 

-O 


m 



rSwrr.-l'he deoriti*. of the Tapiwir. of 
hy^rical That of wlphnr ia nmnlly reprmenled by a numlwr three tnar. 
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EREMACAUSIS. 


ftmt M lb# ibara, bat Ikit it ovioK to Um tspcriaaK not bariiu t>c«a wrfurmnl u 
a uilBeieiiilj btfli tRii|Mntai».j ~ 

y l*» BjmnikKti tJA0 Mttmflie SfrmrnU. 


Kmm. 


Alamlaiom 
.Vathnooy 
ArwRilt . 
Kariam 
Ilbmuih • 
Doran • 

Cadmiani • 
rnlriam • 
CvriuM 
Chremiaia 
I'obili • 

rowwT 
IKJjnniani' 
Erhinro 
Glorlnaai • 
O. 1 IJ . 
Ilnii'nhrai • 
IrUiam 
Iran • 
l4antbanlB« 

I-ithinai • 
U*Dii>i(iiun 
ManeuwM 
Mcrrary • 
Miitf Ixtfaiai 
Nirl!»l 

Niubiom • 
(Hmhun 
IVlboliaai • 
tlationia • 
l*acai«>ani * 
Rbmliam • 

Raitivniujii 

Knead 

KIvar 

Kidlnm • 
Croatian • 
Tintalom 
Trllansm - 
Tfrbtoia 
Tboriaai • 
Tin • 
Titanioa - 

TaafMBi - 

rnniuta • 
Vaiiarfima • 
Vtiriniu • 
Zbu! • * 

Zirceahua • 


l/aiM. 

■^nlat 

OiftHtT- 

A1 

IS-CT 

rse 

8b 

l>9W» 

cro 

Af 

TSW 

3<7 

B* 

68 SO 

4 TO 

Di 

ttStM 

9-80 

R 

li-on 

1«8 

Cd 

86 tW 

8-63 

l?B 

•ODO 

1-88 

C« 

dA-OU 


Cr 

8A17 

8-80 

Co 

M*M 

8-31 

Cq 

88 00 

8-79 

D 

4RiW 


E 



G 

f'«7 


Au 

98-33 

19-4 ta 10-8 

11 



Ir 

98-34 

ll-AS 

F« 

M-OO 

7-04 

|ji 



Pb 

■CM no 

11-80 

I, 

7-00 

0-8836 


19-00 

1-78 

Mb 

M-OO 

800 

1'/ 

loo-oo 

13-30 

3! 

48-00 

8-80 

M 

89-SO 

a-i3 

Nb 



Oi 

89-41 

100 

Pd 

83-84 

11-80 

Pt 

9»O0 

91-80 

K 

39-00 

0068 

Ro 

SS-|< 

11-90 

Ru 

89-11 

8-00 

w 

3100 



1U6 00 

10-43 


9800 

0-97 

Sr 

44-00 

9-34 

T» 



Te 

6408 

C-30 

Tb 



Th 

89-30 


Ro 

89 00 

7-90 

•n 

34-11 


w 

98-00 

7-9 till 7-6 

V 

9«WJ0 

10-13 

V 

■8-46 


Y 



Zn 

89-39 

6-91 

Zr 

33-38 



_ 

of all rltmniH beioK BaUsla of that nf IraJMM. . "1“*™"'*' 

Wbieb .unce-bH^*^.or^^ 





























ETCHING VAKNISH. 
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•r h»r or rai. pot to«tJ»r io . moi.t lat^ irjiK-. uUl a ump«.to« 

mmioMua. •Iroto «e« I-n.u»*- 

KRU BU^KS. llooodrd ud WMolirr-wani frajpnmtt U 

mhik tfcry «I» Mppowl to bar. bm ^ 

bno imno»«l by tbn tniaportiog nower of wcborp* Mid CeliU « «*• ^i„ni 

KSPARTO ipodeo of rmb —the iftipa /ntaoMiMO—toiod m tbe •oothrm 
nrorincai of Spool. It lo uMd for mobinx rordm*. »bo>». oioino*, hiubeto, 0|<^ 
MiotirrMfi nck.1. Ac. CoWoo modo of eoporio on odd to bo ooorUml j boiog l‘lt|''* 
rl? wMor. Mul^ not tbrn&n «. Uoblo « bcmp- coEU 

Uorr-pncCin -ourlMoIeoocSnSuSi th.d««iti»a by Mroporouoo »o wMrr bMb. 

CSsr.NCFdi Srr PHUU*Jto». _ 

tXSESTIAL OII..H. JJo# Ou*. rwt^ apo coMWTtol, oad *y nv. 
f'-iSKSCF O'UKIENT, Ui« nmair of m jK-mrIy loolung mAtt*r proanri ftiini Ur 
u.^ Wri . a!h of tl« 1^ vfpnM-. Tb» oobMoo*.. .hkh k ^ 

nali ot ttaTu- of tbr ie.l« 5 >t.«d »!>• mooofbrtw of 

» . - « .. 0 .. K.inr- ■f-fi»il iBtii vfticr w ■ tulk ftr# Ui^TT fubbnl bctwrrfl tor 

■lMsated.^Mrc'» added ojtiotloo tIU tbr oioHier b ihoroogWyo^b^ 

SoVbub bXnnn, opoo o ibn, tb* .obMooco pi^ ihto^bot 
t-i»Vd««dod oft tbo «.«« b pncurod u. . 
^^rTMTrfnilh wbll. rolour.id 0 pcoriy -p^t. ^ 

IIl76*h^%00 corrred with Ihb booutiftd ^.nm* oiMUr. 
o bid it. but in roudbr pruporiion. When prrjio^ it P«^“ *^“ 1 ? *T~ 

L.n»^ ili lX«.oo. rfthe irol pcori. or llw float mother of Peori, properB- 
^hbb on pnbohly owing to the iiilerpooitioo rf »ome mwit^ of thu 
tMwnTThSbnlhi of t^ obeUy coormionn lu chMujeol bo* t^ ^ 

tarntigoted, it potnfln noddy wbrn kept itmut, an Mie.-denl winch may howMrer 

be etMutencted by water of ouiniooio. 8 « ‘. Thooeb the nroctbe 
KTMllINO VARNiSlt (A£tsffnlm^-Vfe^^t^Ov^) Tbo^ti Ibt pnmtt 
ai thb drsant OTt doeo not come within tbo ooope of our Oiobunary, the pnpontioB jif 

«S:.rf2; 2 si'cri.iiia,". “rrssu: 

S SSt. SVS!^.. { -Sj" 

erJ/l on hj iu H nr it diinUa two or three tintea belwiat the flngrn. The Tornum 

boJbdTmiiat be token o« the flrr, and ofler h eoob a ^le. miHt ^ 

-SwTtUt it may work the nmnenily with the ^ b. 

r iiii.il inin halK which moat be kneaded, and pot into a piece of Uffety for nam 
^ b^Xtol. that the fin be not too eioUol.flw fear of banii^lhe in- 
being wdBcbot , wtenndiy. UtM 

IS^ inob, and nen after k ti oilaedwitb the ingndimta. »bey aboold be aumd_^ 
Soally with the apalabj and. thirdly, that the water ^ wl^ 

Ibtnwn aboold be neariy of the mme degree of Warmth with It, in nder In prermt a 

kiwkoferaoking that happetm when the water ta too cola. . „_ . r., 

iJfZma t, ^ii±.fSSTk.^ 

,iA TtJw 1^ omwea of tat oil rery clear. ^ "1^ ” 

^ by paiotani baM it fat a clean pot ef gbnd ^SbC^ 

<uur ooaeewrfntaatirh well powdered, and alirtbe miatun brbklytil the wb^hr ^ 

betim wwU^bhS’and btfnbhed, ta abn ebani^ from aU " 

^iah wbSr «» • bMat-wba on the edge of the pbi** ,^S^bih 

^o aerer aa a haodb for aoutagmg tt whan *» 

la ahieb there at a mnJinale Are. and corer the w^ pblr rnoally woh a thn^ 

of the earniah i aad white the piale b worm, and the ewiah opw it in a 

beat aeere part of the varnbh genUy with a amaU baU or daaber made of oowm 




KTHER. 


tied op in taSiitjr, whirb openuiuo tmootlu noil lUitriinaa lbs TnrnUb over 

tbs pists. 

lbs pUlc is lliat aniformly biuI thinly rovi-rml wlib tbs TBrnbh, It mml be 
bincksnrd by ■ pises of Usmbssn, or of a Urge canllr nbleb aOutda a soploai unnkri 
anaistumn two or ssro foar aueb caadlea are u*m1 togsther for lbs sabs of dnpstcb, 
tbst tbs TarnUii may not gro* cuU. which if it iloes darias tbs opsTatuw, the plats 
•nini bs bcalcd again, that it may tir in a meltsd state when thatopsiwiaa is perftirmnlt 
hot great care niust bs obtainsif wa to bom it, which when it happens may bs rnaily 
perrsivsd by tbs Torniah appearing burnt ami losing iu gloaa. 

Tbs tnanatrmun osrd and recownenitsd by Tamil, an amiiwiit {.oaitoa arti^^ fbr 
rtebiog upon sml, was prepare'd as follows : — 


Tabs ryrollgnaatu acid 4 parts by neaaurs, 

Alsobid t part, mia, and add 

Kitrie acid I part. 

Th'ia mixed liquor ia to be applied from I tn 15 niinotea, seroiding to the depth 
di'siri'd. Tbs nitrio acid was cmiddfcd of tbs atmgtb of 1-39—tbs doable aqnafonta 
of lbs sbo|w. 

Tbe ass^«r or menatmiim for copper, nsed by Oaltol, aa alao by Pirxneai, with a 
alight modifleatimi, ia prepared, with 6 parta of alrung Fntncb vinegar, 

4 parta of vrrdigria, 

4 ditto tea tab, 

4 ditto aal ammoniac, 

I ditto alum, 

IS ditto water. 


Tbs autid aabatances are tn be well grou^ dlaaotrad in tbs vioesar, and diluted 
with tbs water i tbs mixture ia now to M boibd for a iiunnent. and then act aside to 
coot. This mstbud la applied to the waahsd, dried, and ramitbed pUte, after it baa 
tuffeml tbe ordinary action of aqisafortit. in order to dsepeti and with lbs delieaie 
tonebca. It it at prraent called tbs toa/srlrdputeer, 

RTifRR. C^II'O. (Or, for foervabunra of vapour, Cn^O’. Fnr tkr matutt af Jimr- 
nJmm* /setaafw, sec tie articltm Eoi'lvoumTa. CttuicxL, and KoaMDLX) Sfa, 
Smtpkmric tiStr, OrUt qf HkfU, ElkfKe or riaic cMcr. &c. 4c. By this trrm it known 
tbe very volatlis fluid prodmxd by tbs actioti on aJeobol of subotaoees having a powsr- 
fttl aOuity for water. 

I’npaniitm am mmaS mlt — A capocioos retort with a moderals aiaed tububitnre b 
cunnecled with an sfllcient condensing arrxogemrot. Through tbe tubalatnre passes 
a tube eooneeled with a Tcaicl fUl of spirit, sp. gr. 0-sa, Tbe Inba must have a atop- 
cock to regulate the flow, A mixture bsiag made of flvt parts of alcobnl of lbs density 
giieo abnve, and nine parta of oil of vitriol. It ia to bs Intrudoocd into tbs retort, and 
a lamD flwe ia to be so adjusted aa to keep the whole gontly boiling. As soon m tbs 
cibrr begins to come over, the stopcock coniuoied with the spirn rrtervoir ia to te 
turned tidbeimily to beep lbs fluid in the retort at its original levet 

t'rmsratiam sa forpe sculr. — The apparatus ia to be arranged on tbs axme principle, 
but. for fow of fracture, may be conatructed of oast iron, lined with sheet lead in tbe 
part seaitafaung the mixture. The chief diaadvxnlxge of thb xtrangement is iu 
opacity, wbefrby it beeomvs imposaibis lu see tbs cootrats of tbe retort, and Ihrre- 
***** *** *•*/ *** keep lbs liquid at its original Isvel, In tbia case the iiuaniity dia* 
Ullmg over mmil Im noted and tbe flow of spirit into tha retort Tcgnloted lecmdiogly. 
Tb* HUNt eanveniehl mule of proceeding b to hate a large tlons bottle with a Inbu- 
Ularv at the aide near the bottom Oiks a water Blierl to hoU lbs spirit. A tabs poaiea 
frmii the bmtla to tbu retort It baa at tbe end, near the rcton or still, a bend dowowanU 
leading into tbe lubaUinrs. If a giisa alDl be nard it mait fw safety bs nbuml in a 
aa^ h^ The dlatUlale nbtaJiml, rhbrr on tbs targa or small scale, b orver pure 
ether, but goatuns tiilpliuitios and acetic acids, beaidea water ami alcohol. To 
^movT theao. the disbllale b inlrndooed. aloog witha litlb cream of time.into abrn 
*'¥**^“* *?**?*’ **“'** “ **“* BOder Baottina. The whole b to bs well 

agitatsd, ^ lbs Ugui toiolioD then run off by means of tba atopcoek. Tbe pnrifled 
“ll ouataina alcohol and water, to remove which it aiioald be rectified in a 
^51*’** *!!* ‘fcs otltcT of oomineree. If the accood 

dialillatlim bs puslud loo flir tlte ether will, if svaporalsd on tbe bttad, leave an nn- 
pIcMBM after tmcll, cbineterutlc of impure ether. If wtshed exceedingly pore, it 
Ih »P»nling with pure water. Thb wOl dbiolva 

the alc^ a^ lAve the ether, cootamiaated only by a littb water, which may be 
rcTOwd by d'ffw uoo with qatcklime and rtdiaaiUtioa at a very low tempenUtre on 
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l^,™ rU« k . eolnark- »«W1« 0 ^ 7 ^ It »5* i\ Th. 

«^nmir U a-5« rcalcttUtfdi O*y-Luiioitf fcwnd it rw«. 
word etlS^rik* alcohol, aldehjdtf, Stc^ ta oo» wed w » **T*“ 

to ftom «> iUcohol hy the elli»inj»io« of w«rr. 

™ - w~«- 7 w jj.£| ^ ‘■„v'z.7r;.“£i ™ 

looz rnnnlUdtt^* k fOi^oiaB of elhyW .rted llw port of uhate. I^o*- ’»•*'" 
ii^n?af »od» WM dutHIrd «>il» olcohol Mid wlpborie Mid, the Twolunf (i^oet 
^A^IJ^eTMC^-ofoxhleofetliTU. jm co»P<^ 
too M^ot wM.r in ohkh ooe eq^e.knl of Hydros k r^;h^ by ke 

on ilrt>bol. Md U*e otbiT by ihe TOUiraJ of W aca *“ •^^*** jy* 

mn» ekMtflr rrMnabUfllt the •impW etUprt. They ar^fcumlid al o m IN 

diffonmi HullYklBaK They ur* cwilrtl tniied rthefa- TIw Mfewlnij (Snnuulw 

Siaum of .n iheM rMb-de. I'Uc^J for . JuxUpoedko 

oUh thrlr type i — 


II 


C*«*1 
Oil* I 


O' 


oiri 

oirj 


O' 


OH' 

OU'O 




WUMtleM-l CeouiNiii Hfcw. jl»Hi,u-UijU* iWieT. BMirtte^^. 
la Ihr obore fon»ul» th« «to« repwotrt the ‘y^ 

S; The foo^MUaawkn . eompMorf ether . o« of the hyd.^ 

M tirre reolirwl hy rthyk, «od Ih. other by the oudieed nallc^ of botyric muL 
*^:thrT k Urgely need t« medWoe Mid elwmktrjr. In mjell d^ it Mtt m »!“»»• 
fal^uUiT^lnheW I. .p-mity h k m, '^cT'w 

brSi uVk«'^rr^^i «Udlo^ notito beyooS th, Mher »«y 

^.^by mWng SO pwtt of Mietal. .d tak. lo l«m .«^‘k^Mid 111 rf 

■bwtote .Icobolidiitilllo* the mixture In » pkM ^ ^ 

_-I,,-, _iik •rok Dotub lye the hnuiiTohlcIi enma oter, oerMiimg me 

Xr l* »>, rJocUlMko 0 ... ou*nek. «d r-«- 

’^X^i ether k . eoloorlrm ^^oid of. f^m «»f 

mrar M««.l 45* F , bolUnf M |i6« F.. bortimg ttitb • yelloerkh flMse. end dam- 

eaeine Aune. of M^ Mid. It 1. MllohW ta ■ part* cJ«rM«T. _ 

'' Acfti?irerm.y b. eeooomirJly ^ 

fftrtme ileohoL u>d S of tbn etronitYtt nilphaHc »cid, toUW in^h^* TN fine 
dart mom be fe dktillrd elong »ith tme-flftb of h. of •othurk Mid» M much 

uber will be obmined M thew wM drohol m.ptoyed. , .. . ,,, _ 

tTinOPS wwilhe mme |tl»en by the olehemlM. to errtninU mV me^lkptepMn- 
tioM. Mankl etWope ww the bUelc oiUe of iroo ( mineral rihiope. the blMh nd- 
phuret of mercnryi Mid rthlnpeprr ee. the I^ko^e tifio«T^2i^^^ . Wart*. 
' ETHVI.kMlSr, Oll'K. Aa aceadlB^y To^h^. dkeoeerirf^ 

It lopnidueed in a arrM aamber of rraniotm. SetrerJ attaknde emi eting l a 1^ 
aniind^ yepetabJTiUiplonai affoid etbjlipM on djittUlMioo i^h yoy. t 
deaaHy at 47«» k teB»4. It hoik at M” F. It k rejmrM a. Mmnoaia ia .hleh 
an e^ralent »df hyilrnfea k rrplaeed by eibylr. CO. • _ ^ 

tacliaioB prJywing tik ijrmaSm of fitorep*^. the green eotooriag "‘ttta of 

***^rAI.VPTl’a Thegmatreeofihr »e*noUMd«^ 

«,i« 1 . Hie IWo.i«/Jif-jal*.«) -ya. - W, oftea 

Maaal cooeeatrie eireto. of the trank «M« wUh a moat K-aai.« rrd M ~h 

miUoa eoloored tkpiU »Wch fl.». ~t M MOa » t ^ “*.»■?* 

fipeniag. The gam yielded by the £*eo/|ptM rmm{/ira k coakdeted by dtaggot* 
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EVAPOBAllON, 


H nn( in Uw lout inlWrhir to Ihr kinil wMeii Uxr ptoftwirpoi or rad ainnilcni 
won] of tadni omiueea. 

RUDIOMC'l'KK.i* Uioimnr of u}- tppaimtnf rahacrrMst to the ehemical oxtini- 
tuliiM of the atinoapherto air. It meana a u wo aaa r ttf puntf, but it ta anplnjed nm-t/ 
to determine the ti T o p o r t ion uf oxycen vhich h majr caotain. The csplu^vc ewlao* 
meter, ia which ahoot two metuuna of bjrdrofn an intmdoood into a R^nated Rlaaa 
tabe, oontaining Sre Beaaiuraa of ataiciatibenc air, and an cirrcria inark ia (aaoed 
aeroM the mixiarr, it Ike boat of all aadhtmetera i ami Uf iheae, the aipbea Cm pro- 
puatd by Or. Ure In a paper pohluhed by the Hnyal Society of Kilinbwyfa ia II19 ia 
the moat omrenienl. e 

EtlGRCilA. A genoa Ilf plaati of the order Myrtaseu, called aAar Prince Eogene 
of Saroy. 

The moat remarkable apecien of thia gmaa it the allapice, or pimento tree. See 
PmaxTOi 

EllKAIRITR. An ore of (ilrcr Ibund in a copper mine la Sweden. Acoonling to 
BerxcUua it oonaiam of, 


Stlenimn 
Siltcr 
Copper • 

En^y mailer 
Caihonio Boid, Ac. 


»«• 

M-93 

sa-ori 

8-90 

a-ii 


El'PIOIfK A fluid flrat diacorered by Reicbrnbneh in wood tar. All the 
propmira of enpione aftre with the Indiinrrot hydrocarbooa found in Roghenit 
naphtha. (Sec Narn-nia, Roonnau.) Enploae la to iodiflirrmt to the actiua of 
Crida, that it may be ncpratmlly treated with coooentrated oil of vitriol, or fhming 
nitrie acid, wUhoM any aetion Uking place. Ita datiaily vnriea with the boiling 
pomt, from b ias In U T-M It ia aaU to be coalaioed amnne the p^oeta uf the 
dii t l H alioo of rape oib Tbeic la no dnnbl that ibcM bydrocarboiu will, erentaally. 
be of mat valna in the arti.—C. U. W. 

EL'UITE. A granoloua compound of feldapar and <]BarU, with aometlmea garnet, 
** It generally ooenra aa vaina, or at local maiara in otbar graniira, and rarely. I be- 
lievr, ai veina Inveniog olber mcka at a diatanca from graniio. liipte, Ihcrefarc 
are probably vwina of aegrettation, or of itriectioa dnnng eomulidatiaa, ami not of aob- 
acflaeat flurmatioa.**—,/air«'a jihalrat'j ifomtiai yf frrwnpp. 

kVAPOIIATIOJt (Eng. and Kr. i MtUmp/tmi AUumthn, Germ.) b the proreea 
by which any aubatanne b converted Into, and rorried ult, in vapoor. Tboitch icw, 
camphor, and many other aolida craporate rvadily in dry air. wc thall ctmaUar, at 
preaent, merely the vapnritalion of water by beat artificially applied. 

The vapour of water b an claatie fluid, whoac tenaion and denaity depend upon the 
teniperatotv of the water with which it b in contact. Thai the rapiHir liaing firom 
water healed to 168° F. poaaeacM an elaftlo force capable of amporting a column of 
taoreory 10-8 high I and Iti denaity b auch Ihil 80 cable Ibat of auoh rapour euolain 
one muud weight of water i wbcreaa .'dl^ cubic feat uf airani of iba damiiy eorre- 
apoodiag to a temperature of 311° and a precaura of 10 inebei oftnereury. weigh ana 
puuniL When the tmipcroturv of the water b given, the cboticity aud apecifle gravity 
of the vapoar emitted by it, may he hrand. 

Since tim vapour rbea flrma the witur only in vinuaof the tUatieily doe In ita gaaeonn 
naturck it b obvioca that no mure can ha prodocvd, iioleaa what b alnody Ineuiiibent 
opun the D<|aid have ha tenrion abated, or be withdrawn by Maiw minoa. Suppioc the 
tcraperatura of the water to be midway betweea Aweaiug and boiling, via; 133° Fahr,. 
01 auo that of iha air in ooutael with b Co be dm aanae, but rrpiric with mobtnra, eo 
tiiM ita intmtitia) apaceaatv filled with vapoar uf eoTtr a ponding elaitirity and apacifie 
gnrilT with that riven olT by the water, it b eertain itmi no fteafa Ibrnutun of vapoor 
eon taka pUee in Umib cireomataneea. Dui the monunt a portion of vapourb allowed 
to cacape, or b drawn off by eoodcoaatian to another toacl, an ei|niva!ent purtinn of 
vapour will ha immediately exhaled from the water. 

. The preaaura of the air of oilier vaponranpoo the inrflKeofwalcrinanmien vcucl, 
diMtoM prevent cvapuraliuoof tJu liquid t it merely retarda in pmgrent. Ciperintee 
ihowa that the apace filled with an abatb flnid. aa air or other gaaeoa bod^, b capahb 
o' reoaiving aa mnth aqneoui vapoar oa if it warn varnoua, only the rejilct^ of^at 
apnee with the rapoar proccada morn alowly in the fiirraer prnUeainent than b the 
iMtar. but in both caam it airivea eventuaily at thn aame pitch. Dr. UaltiM very 
ingenlmity prated, that the pnniclea of aeriform bodiet prom no permanent ofaatacla 
In the intrminetlai^pf a gaaeou atmonpbera of anoUier kind among them, but meraly 
cihatrtiet ita difitnioa momcottrily, aa tf by a tpccice of frktloa. Uenoe, exhalation at 
attnoopberic uinperotuna b pcomuced by the mechanical dlffaikm uf the vapoun 
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llmnuli the »ir «Uh reiiliUlin^ (uu or chimney doimkto i ***^ 

of the «e.m rr«lllj »»«««« .h.1 mectumoa oUt^^ 

•iMtic ibrer of liuu ▼■©©•f, MMid wJutt rim front th« wni^r* - mt 

$laimicM* iht nix tow^n iho hTrmwatric otolo ilmowd by OM <*f «■ M*rb of 
mcreiiry, them the obor* (bnnuUmUi become 30 i |-S»-^8# :: 
iS^hlt not more thnn 91} gm" b. evepoemed per nunote «i*cr them 

mhieh eoermpomU to the etaetio Icinhm «rf the ntmoepherie repour. See > erotrm 
’^‘whXtw the elmlichf of the enpoof, eorreipooding to ll» temper^ rf t^ 

ThiS^ mmoH-heiTFee-tu.. the Pi? 

rse SiTner s mSs: 

nbMomMA of rbullitkm. Tbit tnrboiMil »»pariiO(io«t Ukr* pIo« *® *”**^5jr"* 

to SrStg poinu pror^ 

the Iwimid hr the »lr pmmp, or «oy other meuie. tbuUhjam »l«y»a^iei»tm^* 
noni thw, M^lt mr»«* » ciSry off the mioeooe peruclee not eanpjy from the Mulhee, 

!^h k It he. heat themfot* etdled by Dr. Blech, ieiem kmt, hi 

I, h»«omd»mmWm,Mmmchhemmtbcrte,m loodm^^b^^ 

ip-r of S7«l cubic feet j iJm »*«**• 

woold rUe from TT to *11°. ta rirtne of ^ Bcoit u*tkm . m m J 

' cmpremioit In * eyruH^. «« « ° ^ « Ju*» — 4^1 1*3 j eo thei. hi fact. 

Il» 0 » — 1 » 0 -IUOO| Ihetof npomr, nl T7°.mlt*» V .V..ttr kIti letml I-— 
the lower the Icmpentterc •«•>>«* the **P° " ** npoo dle-Oteto- 

m Joeepb Weeh end Jamee WeU long ««o peoeed by opmmeBW npoo oieuunuo- 

rernmebee H Wtow^ thm eenpoctioo mny U e&el-l npoo 

**?.'*i^(ilcr ifeXhmry ptemitre of tbe ntmeophewt nod that either, 

jrfiSi'asSff 


IGO EVATTHiATlON. 

A, bjr rxtcnul ippUcatun ot bm to boilcfs, with «, an fin f &, ttaamt e, hot 
UqaiJ aWM. 

a, by evaporation whb air t «> at tbe ordinary leatperalore of tlw ataoi|ibrre i i, 
bjr cnirenti of warm air. 

S. iriwler pnifjmiivclj lover degren of pn'aanre titan the atmoapberic, diivn to 
•vaitoraiion in aa perfect a varmim aa eao be made. 

It la grncniU; aOrmed, that a tbick inetallU: boiler obatmela the ti aaaage of tbe 
bteat tbrq^b it ao mucb more than a thin one. aa to make a cootidenbU diOerencr In 
their relative powera of (vapnrating Uqnlda. Dr, Ure ataina that be made a avrira of 
eiiwrimenta npun tbia tol>|cei. Two evUndrieal eop^r pane, of equal ditaemituia, 
Terr provUlnl i bat tbe metal of tbe one waa taelrc ttmea thicker than that oi tbn 
otiier. Each being eborged with an equal rolnme of micr, and placed either npon 
the nme hot plate of iran, or irameraed, to a certain depth, in n hot aolatkai of muriate 
of rime, ha fbond that the etmIUtioa voa grvatif more vignrnoa in the ihiok tlian 
in tbe thin vetael, arhieb he aacribed to tbe coodocting aubatanee op tbe lidra, ahove 
tbe rontact of tbe aource of bent, being It timet greotrr in the furnier caae than in tbe 
latrrr. 

If tbe bottom of a pan, and tbe porUon of tbe aidea, immened In a bnC dnid mrdinm, 
■datum of caaatie poiaah or muriate of Umr, for cuuupin, be cofTngated, to oa to c<m> 
tain a double eapanae uf metallic anribee, that pan will rraporate caacti; double Uie 
quantity of watsr, in a givm time, which a like paw, with amooth bottom and aidea, 
will do immrraad eqiiBlty deep in the toBM both. If the rormntiona enolain three 
tiiara tbe qnantilv uf metallic aaiibce, tbe vvapontlon will be inrr«rntd In tlie above 
circnmaiaaeea. Rut if the im, with the aame corrugated bottom and aidea, be act 
over a lira, or in in oblong flue, to that theeurrent of flume may aweep along tbe cor* 
mgaiiont, it will evaporate no more water from Iti interior than a amooth poa of like 
ibape ami dimensioot placed aloogiidc in tbe tame flue, or over tbe umr nrc, Tliit 
eonoua fact Dr, lire ttatea be baa verlfled upon modala couatmetad with many modi* 
flratimu. Among otben, be ranted a eykndrieal pan, 10 inchet diameter, and d 
incbci deep, to be made of tin-plate, with a vertical plate lolderad acroti Ita diameter; 
dividing it Into two equal Hmi*eyrmdrieal eompartmenti. One of Ume wot amooth 
M tbe l^tom, tbr other corrugated i tbe former offurded aa rapid an evaporatiim over 
the naked fire aa the latter, bat it waa for ontatripped by ita neighbour when plunged 
hito the heated li<|uid medium. 

If 1 ibollow paw of eatenaive aurfhee be heated by a aatjaecnt fire, by n lif|nid 
madium. or a teriea of atcam pipra npww Iti bottom i It will give olT ieaa vapour in tbe 
tame time when it b left open, than whan partially cowred. In the former caae, tbo 
cool laeumhent air iirccIpHtatet by eamJenaation a portiun of tbr ateaw, and alao op- 
potea coaiideeible mecbanitlal nabtance to the ditfuaion at the vaporoui porticlca. 
In tbr latter caae, aa the tieam iaauet with coooentrated force and velocity from the 
contracted orifice, the air muat ufler bit proportional raaiatance, upon tbe known 
hydroatatb prinrlplr of tbe prcaturc bring ni tbe anraa of tbe mpeetivr baaca of tbu 
aommunloatia|p veaaeb. 

In evaponting by lurfacea belled with ordinary atcim, it moat be borne In mind 
that a aarfoce vt ID aqnarr fact will evaporate foHy ooe pwand of water per minats, or 
a 10 •• 7*30 gr., tbe lame aa over a nuked fir*; conaeqornUy the roodeniing inr- 
the* nuut hr eq^ly exlenaive. Sappunc that the vcitcl b to receive of water 3300 tbe, 
which carreapottb In a boilrr S iuag, 4 hruad, anil I deep, belog 40 cable fret hv 
meaanre, and let tki-re be laid ovrr tbe bottom of tbb vcaci 8 coonrcted tubea, each 
4 Inrhea ta diomcimr and 3 feet long, patitaaing ikrrefor* a turfocc of 4-8 foet aquarr. 
If charged with tteam. they will caua* the evaporatioa of half a pound uf watrr per 
minute. Tbe boibr to tupply Iht ateom for tbb parp<iae mnit expow a aurfhee of 4 <• 
aqnarr feet to the fire. It bu been provr<l eipmmcutally that 10 ajuMr feet lurfore 
nr thin copper can coodeute a Ibt. of itenm per minuiev whb a diflnvncw of Irmiwnif 
tore of BO d ag rrea Eahr. In the above exampla, l<> iquar* fret evaporate 1 (b. of 
water per minute; the trmpentun of the eraporating fluid bring IIS^ F„ eonte- 
nnmtly 3 i I :: BO t 7' During tbb rvfeporatlon tb* mflerenee of the Umperatun b 
lberefore-ao°. L'ooirqnemly the beat of the atcam pUerd iu conDcetiun with tbe 
ifTterior of tbe baiter, to prmfnce tbe coieulatad erapuratiuo, abouU be, IIS • 30«> 
* 4J“, eorTeapnatllng to on eiaatie fbtoe of 83 6 bebea of mermry. Werflbe tempe- 
ralnre of tbe tteam only 334, the tame boilrr in the anna tirav would piriidaea a dU 
minlahed qnantlty uf aietm. in the prirportioa of 19 to 30; or to produce the loiuo 
quantity the boltrr or lutntar turfon tboohl be enlarged in the propurtloa of 00 to 
19. In gvnrnl, bawercr. tteam boibri employed for tbb mmb' of erapuraliua are of 
inch eanaeicy aa to give an nnfoiling anpnly of iteam. 

We anall now iilnalmte by aotn* pectuior fonni of appuratna, diflennl ayatema of 
evaporatioa. fiy. 739 ciplaini tbe priociplct of craporatiag in vaciux a ■ repre* 
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Koti a MO or fceltl* elitrg«d •Uk tbs liiioor to be ereporatiA ernnewb** 
oriflee c, leeured wUh • ieretr-plog, terrei lo admit the band for tbe ftsrfotu of 


TM 



cleaBioe U tboroqgbly ort wheo ibe operaUon b foiithrf i » b ibe pipe of coimbii^ 
caltoo wlib the iieam boibr; 6 b a 1^proJooped ^ Ibea beirt 
oluand into Ibe liquor W be eraporated, comaiord in the rbarguiK hack (m* •novo 
in th» tran'l aba elan tabe coramnninituix with tbn ncnam pan M the top_M 
bottomTl* ebo* by the h«uU»t of tbe colnmn tbe qninBly of U.|nid wuhin. The 
ednctioo erapoemtine pipe c b pfotided wHh a •top.coek to cut off the CTenmnnleatuiB 
wken reqnir^ f la a tube for the diecbnrjte of tbe ahr and the water from the eteam- 
caee or Jaeket, the refrigerator a b beat formed of thin otw^ take* ab^ I Inch ui 
diameter, anaaied tig-tag or apiially like the worm of a anil w a cjlimler. Tm 
amall air-tight eoodeaaer r, eonneetbl with the efflui pipe/ of the refrigrrmor, m 
ftemiabed Wow with adiaebarge eoek g, and aarruonded b^ a cooibg eaer. for^ 
collection of the water coodenard by the refrigerator. la at upper part tlm b a 
tnbe A alto fombhed whb a eock, which eniamaaioatei with the atcam boiler, and 

tbnaigb which the paa tab heated. _ _ > , 

■nS operation of^ apparatue b te follower after opeiriog^ eyka c. /, «, and 
before admitting the eold water bito the eondeaeer E, the eoeh of the pip I » opmeA 
in onler that by Injerting etmun it may capel the jnrhaled i^ i after wW the roc^ 
d and e are to w ahnl. Tbe wafer mom now be introduced mto the co odene er. and 
tba eoeh h onaaed, whereon the Bqold to be eeaporaled ritea ftom the charging buck, 
tkrnugh tbe tnbe A and rrpleniahea the raennm pan to the proper bright, te b^ 

Um terieter riam tnbe a. Whenerer the deaiivd mporatioo or (oocmtiatiim ■ 
eflrr^ the each c mmt be eloeeA the piiie * opened, eoae to BU the pan with ele^ 
and then the rffloi eoek a b open^ to diicbargc the rraldao^ 
tkecockanand A and opening ifce eoeh A*he pan wUI eharge itaelf aftaah witk Uqnar, 

and the operatioo wiU be began anew, after i bae been ihat and c opmed._ 

Tbe eaotonle of the ckne water cbtem r, may be drawn off don^ each openta^ 
For thb porpow. the coch/maat firm ha abut, th^old water » » he j” . 

the enodenter o,and*aiidpareto be oprneA Tb* inraniewtfny ^ J aiakre tlm 
water flow, hot wheaerer the atanm beelf ieance fhan the eoek a lhiiorlfl« la W ba 
hamedbtaly-Am. tbe eoek/opened, and t**, 

Bpoa the wmdeoaed water that bed amanwhib eoHeeted la nndec part of the 
r^bendor. flown off Into the coodeBeerrmaelr. Rnoe a^air riajya rnlam wiA 
tba fiqpor nacktd hdo the pan. h meat be tamorad at the ^ of dniwiag off^ 
water from tbe two eoodeaaer., by driring ^ 

■eeearity wm be lena Wfeat If the liqaor be mada to boU before betn^atrodaced into 

tli£ varam . r 

Soch an appontne may ba modified is aiae and arrangesMat to ntt iha pecalor 
Voi. It M 
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ia *lw, wfcea il will bt jwrfcetly abffmi far tb« cooeaitntiaa of extruti of 
OTwy kiitJ, •• w»ll oi nliiM toJinioiu eonuinin* Tr{(ttabU icidi or alkxiic*. TIm 
I nuriu* rcMwl A B thouM br mode of tinnril or pUtnl copficr. For au acooul of 
llovan)'* racona pan. Biad* nima Ikr mbw ter Svgab. 

Vrfaen a boiler it wt otrr a Orr, ila botiraa tboutd niK ba placed too near the fratc, 
leat h nfrigoralr lb« flanw, and lirrVi'Ot that ririd comboatiuo of Uie fad oaruLd to 
tbe pcDdoclnoi of brat bj ita mtana Tbo. rril inAaenoe of Icaritijt, loo 

little room b*t»MB ibr gtaUr and iba copper may ho UloatraUd by a rory abBpla 
eaprrlnieiiL If a aomll copper or pomlam capaulr coolaioiog oaior be bdd orer 
the ttama of a caodlo a Ihtle any abora Ita apea, the Oame will aaffer no ahaleincTU of 
brifhtaroa or aiao, but will cootum In keep tbe waW brlakly boiling. If iheMpaulo 
be now tourred into the middle of tbe flame, tbia will immedialdy Inao ita briabtiurea, 
bvextRinit dull and amoky eoecTlni; tbe bottom of tbo apaole with tuott amt, owing 
to ilie imperfbet combuatloo. tbougb tbe water la now aarrootulrd by tbe flame, ita 
ebaUHioa wilt ecwac. 

Fig. 7.10 ia dmciioo of two rraporatiax eoppen « nitr. to mounted at hi faroor 
the fan comboatioo of tbe furl A ia tbe bearth, in wbicb wood or coal may be 



bomed. For coal, ibe grate abotild bt let bigber aiul ba aomrwhat amaller. a ia tbe 
door for flntdinglbr flrat d, an areb of Sre.bHeha over tbe brartbt r, agrale llutragb 
which tbe aabca fall iato tbe pH beneath, capable of being rloeed in front to aay 
extent by a aliding door &. a and c are two coppera taeaaed in farickwark; / tbe 
flor. At tbe end at Ibe bearth near at, where Are playa flmt upoa tbe cooper, 
tbe tele te made •• mewhal lower ami wider, to promou the apreading of tbe Owe 
Boder tbe reaacL l^e ateond copper c, ivcairca tbe benefit of tbe wade Inal i it 


■ay be | 


upon I 


I placed 

Mop-cock or atpboa iato i 
F» 71 


copper 
rti, ao 


aa to diaebarge ita eotiocntraicd liijunr by a 


I a higher iertl, 
iato Um flrrt. 

711 npiwernbi a pan fat eraporating Uiiaida, wbicb ara apt, daring coacntni- 
tioD, to let (all cryatala or other aadimcnl. 

Tbcie woold he iajorrd etiber by tbe fiiw 
pU}iDg npoo tbe bottom of the pan. or. by 
adbeeinn In it, they would allow tbe metal to 
get red hot, and la that atou run aeery 
of bring bomt or mi oa the auilden Intrnaum 
of a luioor thraaiib tbo incniatatioii. 

\Vbea ben coppera bare their kpttmna 
idaoicd la Mom, to that tbe flame elrcnlatea 
in flnet round their lidea, they are raid to ba 
coU-tti. » 

A it a pear-ahaped pan, charged with tbe 
Ii<iuid to be erapiMrd i il ia famiabvd with 
a dome carer, in wbicb there b an openiag 
with a flaitgr A far attaebing a tnbr, to can- 
duct tbe atcam wherever it ■ay''be m|uir«d. 
a te tbe fire-place | h, the a^pit Tba 
coaleal part ImaiBatea below in tbo tabe g, 
fumiabed with a au»-coeb at ita noaalc A 
Thrangb tbe labc c d cf, famiabed abort aad 
bdow with tbe atop.coeka r and cf, tbe lii|iud 
ia run Aram the charging bnek or rMorroir. 
Itoring tbe operathm, tbe upper cock c ia kept partially open, to tvpbce tbe fluid aa 
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ft «t«pomct} biM tke midrr cock la ihut. Tk* flaiM from tlie fiio-iJatB ptajo 
found the krttW ia th* fptet «, uul Ike nuokt ncapt* dowownnb throask tke line ( 
into Ike ckiaoejr. Tbe lover rylmdrical pert p ranaiiia thoe comperetirel/ cool, 
and eallcetf tbe crjetediae or other eolld matter, .ifter wme time, the emler 
eock e'. npoa tlw wpply^pc, la to be opened to admit •oom the oold liqaor into 
the celindrieal aaek. That eork being again abnt. the mdiaMBl aettlcd, and tfaa 
Urge alut>.cock (a boriaontal aide ralea voald be ptv&rahtr) A opened, the crjratala 
areanffrrtdm deaeend into the aal;{aeem fceelerri after vkieh the atop^eork k ie ihnt 
and the opefatieo ia eontinned. A conatractina npon tbk prinei^ U veil adapted 
for iMinc drriag coppcfi. ia vbicb the aedimml ebonld not be duinrbed,or expoMd 
to tU action of the Itv. The fore-pUee ihonld be boilt aa for tbe brrvin|t copper.^ 

Fif. ’at repmeoti an obking renporatiiig pan, In vbich the danie, after beating 
Blaag ita bottam, Cimia 
no at iti ftmher end. 
plaje bnek along ha 
anribee.and paateaoff 
into the ebimnef. a 
ia a rectangola retnaak 
from 10 to IS foet 
luBg,4 to • Aiet broad, 
nod I or 1^ Ikct deep. 

Tbe tra bricka npon 
which the pan reata, aiv au arranged aa to dUtrihnle the flame eqoallp along in bottom. 

Lrhlrafram in I7S4 (dawihe «fc t»uaie)ob«frTedaome mnafkaWo CtcU eennaeted 
vilh evaporation, whi^ hare aiaoe reedved aanw atriking Uloitration (bom tha 
expernnetni of Sl BonlignT'. 

Wbea water ia thrown on a pUlt heated eon^erablp above the boUiag point of 
water, the liquid aaaamca n apbenidal Conn, and thia condition baa bence received tbe 
name of tho “ tpberoidal atate." Tbia water roila about like loeheil erjttal wiibool 
aaj aigns of ebnUitiun. and h ia dianpnted bat vrrp alowijr. Tbe expUnioion amsUp 
given W aa followa i—^ Tbe canae of Iba pbrnotiuau appeara to be ibia, water eabihiu 
an atinetioa (far the aurflue of alnxwl aU aoi'ida, and weta them t fluid mereiirp eshibiU 
the oppeahe property, or rrpuUMO Ibr moat larfocea. Tbe attraction of water far 
auribM bringt h into ibt cloacat contact with Uum, and greatly promotea tbe com- 
monication of heat by a banted etaael to the water ooauined in it. Uut beat appeara 
to develope a repnliive power in bodien, and it U probable that, above a ptcnliar tern- 
peniue. tlm bcaiod metal no longer p o a aea a ra ihia altraclion for water. Tbe vain 
not being ntnacted to tbe enrfbee of tbe hot metal, and induced to apread oeer U, la 
not rapidly heued, and tberefoee boila off aiowlr."— GnAmm, 

Tbe aaptanatlon given by tbia eaeellent autbority on alt matteri coniwelnl with 
phyiico.<bemical acience baa been arlected aa repreaenting fbiriy tbe prerailing 
tIow. It b not. however, qolta mtklbcfofy. The water U laid to be at a aennidn 
diatance from tbe bat plate, and a Uyer of aqaeona yapoor of very high trwperatnre 
b known to aarroond the water, and yal tha iphemidal walar doee n<x nequnw tbe 
boiling tempentorm n«w b evtdonce of aame peealbr, and ai yet imrxplaiiied 
oondiiiaa. bvlon|nag. eitbrr to heal at a certain kfaul or degree, or to tbe moUculea of 
the body aader italaflnence. 

Bomigny ebaerrmi that water may pam into tbe ipheroidal atate at any trmprratnro 
above 3441° P.. and remain in that lUle until the lemperatnre folb to SS8° K., when 
cvaporatian rapidJy enaaea. Ether and alcohol paaa hrto the apl^roidal mate at 14S9 F. 
and 378® P. A thermometer being plnagcd m I'lqaide whiW ia tbe ipheroidal auic, 
iadicalcd the following tempentnrci;— 

Water.»W7*F. 

Ahaotnic akobol UT'fl 

• Ether.- »»* 

IlydneUnrie elber ...... 8<rt 

Bnlpbnruat acid . 


AH ibreo being aowM degreea belav the bolllug lemperaturo ®^tbw fiidda 

Bootigny MO abown that Ibo vapoar efcapuig fr«n water in tba,Bpb*roiilal atate, 
aiibungh tt hae a very derated temperature, dace not pomcea tbe ae^ ebot^ty «ff 
atcam i h dori not exert an cxpHnilva power. Bat if the veaael Bnm wbicb tbe 
vapoar b fbrnung b allowd to cool, to a certain point, a degree of ebeticity equal la 
the elevated t reip er nl nfw of the vapoar b mnidenly exerted. Tbi^b auppoaed by 
lloutigny to rxplala many iteam boiler axpUaimiB. 

Wbeoever ev a poration taken place, b iboold be ramembered, it prodacee cold 
— ili«« aa it loveta tlae lemperalnre of the body from which the avapantioB b taking 

■ s 
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EXrA5SI0N. 


v\Kt. UJj*. by >1* fvtmiao ot rtbft la rteao, froM ttunmy. Xliitarifl^ loll. 
lUAcd emrbooie •cid by «h« inteoM coW |«rodi»e»d by iti mm r»s|K«t^ TOoii|r^ 
froso »»t*r in ■ nd bot ^ lb* eirmponuian of •alpbmrooi ociil from lb* b«al«l 

»«»«! In wbleh tbr watrr b In Ibe •pbcn>UUl»t»t». ... • . » 

Farther rmurhi tm tbeu poioU will be (bond under the heidi rerpeetirely of 
CoAt, Steam Botuiu. VArotnu , . • .v 

EXOSMOSE ind ESDOSMOSE. Ai Mme m«nafiKtnniig j ir(iwM > i A laToIre Ibe 
phenonirna rxnmMd by there two word*, it rppeun necMnry hrlfily to euplEin them. 

When two liqnidi »r* •epamled by ■ poroo* »lw*t of aninul mcni^e. niifi***d 
carthenwur, ptirou* itnoe, or d»y, Omob Uquid* pudamlly diffnie tbeniehti^: erf 
mppoting **U md wnter to be oa one nde of tbs dirwioo. and w^r Miy <m tbw 
othrr, the Mdine *ol«tln«i p«wei la one diwctioii, while the water, thoogfa wilb lea* 
Inteu’ty, posue* In another. , , 

Inilead of the two word* hitrodaecd by Dntroehrt. Profc**or Graham prop)*** tb* 

n*e of the aiogie term 0*ino*e ((Vom impolaion). 

It wa« *nppo*ei] that there wa», at the Mune lime, an im pnl»itr»finer arting nmm wtllnmt 
and another »cting from within | that there wa» tmleed a cwrrmt/ow>tap <». and BHHher 
o»t It hcmrvr ■pfieftn to be proved ibil the tumot betv»cp woterandtfime 
coiuifti not ia the metnge of tvio ItqDirl cturenUr bcrt In the nuifo of portiewf 
of tb€ uU in OM dinctkxi, and at parr water ia tha oOm. ProfewNW Ormlirnn bw 
obtrrreda that eootfaoo tab diffnart into water, through a thio tuembratM of oa -bUdd i^ 
de^red of Itf ootef naacaUr coating, at the tame rata aa whew no mrmbf^ ia 
btniK^ Thh forre pUre an Importattl part in tbo ftmoUona of life, and it will ba 
Ibttod to explain phenoniena aaencialed with Pyeing. Taaniog, Ac. 

EXOGENOUS. A botanical lami, eignifylng growing by addition to tba outer pana 


W iwe HCin. 

Tlie item tmrie* in etmetnre in fonr principal w«y*. It i* either finmed by wmer*- 
■irw nddition* to the ootalde of the wood, when it i* enllrd rjwjpKwi. or by •nc^iro 
ndditumiln it* centre, when it i* ealiiei ei w A w rnwM. or by the unlua of the bn**eof Wre^ 
■nd the eslenaion of the poiM of the eat*, which ia enlled aernarma*, o» by •imple 
ekwgnino or dilatatioo where no Uerr* or badi eai*t, e* among 7»o/l*pr«*.—i»ei«»f. 

EXPANSION (Eng. end Fr.i AeofiAaenp. Oenn.) i* the inctenae of bolli ea- 
perienced by ail bodie* when bented, anle** a change in molecular urrungemcat lahin 
place, a* in the' cnee of clay* in the potter'a kiln. 

Table L exhibU* the lineer expaium rf *e»ernl eolidi by xn increaae of tempereture 
fitun Sl° to llt° Fahr.) Tahla IL exhiut* the expnnaioa in bulb of ceruin Uqnida. 


TABLE L — LiDtar Dlalatim a/ SoUtU if flmt. 


Dimmakio* which • her lake* at IIIP whole length at lit® ia I'OOtKXMb 


a-m*-. 

Antbortljr. 

DiiMUdon 

N 

DaeUMli. 

DdMMton* 

le V.l^ 
FnrttM. 

GlaM tidw • 




SmanlcMi 


I'OOMSSsa 






UOT - - 

• 

14)0077818 


dok. 



• 

Dtioe*t mcMt 

• 

1 <00063800 

TlSt 

doh 




Duicmc and Petit 

• 

1-00086130 

Trti 

doh * 



• 

LanMMer and Loplan 

100081166 


Plate elam 



• 

do, doL. 


1-0008906DO 

tAi 

do. ciwwn xlaaa 


• 

da, do. 


1 00087.472 

rh% 

do. dob 



• 

do. do. 


1-00089700 

nlii 

dck dak 



• 

diA do. 


1-00091781 


do, rod 



• 

Roy - 

« 

1-00080787 


Deal 



• 

Roy. a* glaa* 

• 

— 

» 

Platina 



• 

Ito^ 

• 

1-00085658 


ddt 



• 

Dulong lod r*ut 

• 

1-00088430 

tAi 

do. 



• 

TrougbCon - 

- 

1-00099180 


do. and lUa* 



• 

BcrihcMid • 

m 

t-OOIlOOOO 


Palladiiun 



• 

WuUaaton • 

- 

l-ooiootroo 


Amimeoy . 




Senootufi • 

• 

100108800 


Caat-tVDB pmni 



• 

Roy - 

• 

1-00110940 


CaM.irna > 



* 

Limjttkr.by Dr. Tonne 

I-OOIIIIII 


Stnd • 



• 

Tiooghton • 

• 

i-ooiiRino 








1-00111470 


Blhtend Mad 



• 

rtiU. Tran*, im, 428 

1-00119800 


doh 



- 

SfTwmUA • 

• 

1-00118000 
















expa:«sion, 


165 


•ubitiaeat. 


Wbtmam 

In 

TkeiwA 

PlUtitJMI 
hi Tttlgmr 
fnaimL 

Site! Dot Umponrit . • - 

(to. i*. • - - 

io. tanpciwl jwUow 
tlob * * 

do. <ia. doatabiflMirkal 

StAl - - - - 

Hud •tool - - - - 

Ajuwdod •*••1 • - • 

Tcnpmd «tsd . . - 

Iran - • - • 

dn. - • - • 

Soft non, feiKnl . . • 

Itound iran, win drawn 

Iron wira . - - - 

Iron • . - - 

UUraadi . . • • 

AaaraUd gold . • - 

Gold - - . - 

do. procurrd by puting - - 

do Pub itMidtfd, uuoiwkM • 
do. da onmnUd 

Copiwr 

do. - • * * 

da - . - • 

da - * • ■ 

da • - * ■ 

Braw - • • 

da - • ■ * 

da ■ • - - 

Brara aenla luppi—d from Uanbuig 
t’«t brara * * * 7 

Eagliab pUto-braii, to rod - * 

do. da in a troagb fimn 

BrsM wire. - • - 

Bm . • • » 

Copper 8i tin t - 

Silrer . - - • 

da • • * * 

da • • ■ ■ 

da ofenpd - - - 

da Peril elandard 

SUrar . • - * 

Braee Id, tin 1 

Spfrnhiin metal - - • 

sjwbrr eoldrr j braee *, line 1 
BJelarce tin , • • 

Tin ftotn Falmooth • 

Fine pewter . . - 

Gtaio tin • • • • 

Tin * -. * * 

Soft lolderi lead 2. tia I • 

Zine 1, tia 1, a little hannnerad 

Lead . - • • 

da - 

Zinc * * * * 

Zina, heminerad out | hndi per foot - 
Olcra. from 38“ to 813“ 
da 6o«SIS<tto«9*“ • 

da from 393“ to .W3“ - 

taroieicraad I, apiece 
da da 

da da 

da da 

da da 

Troughba • 

Smceloo • 

Mueebenbrock 

da * 

Borda 

Snuatoa • • 

Ijeraieiar and Laplace 
da da 

Troughton - 
Uulong end Petit 
Sroeaton 
lUuecbenbroak 
lUlkot. by coniperieoti 
Laeoiaiar and l.eplece 
da da 

da da 

Mueebenfarnek 

LaTouiar and Laplace 
da da 

Trougbton - 

Dulong and Petit 

Doeda • • 

Laroidcr and Laplace 
da da 

Roy • • - 

SoMeton • 

Roy* 

da - • * 

Trooghloo - 

Sowetoo ■ * 

Muechrabroeka 
Smeeton - * 

Herbert • • 

tllUeoc, by oomparieca 
Moacbenbraek 

Larolaier and Laplace 
da da 

Troughloo • 

Bmeatua • 

da • • 

da - * 

Laroiaier and Laplace 
da da 

Sotcaiao - • 

da • • 

Muicbcabroek * 

Snwatoa 

da • * 

Laroiaier and Laplace 
Smeeloo 

da * * 

da • . • 

Dulong and ^6t 
da da 

da da 

1 ooimrfs 

I-OOIOTSM 

looiaosoo 

lOOISMOO 

1-00133930 

1-00113980 

1 -00183300 

ItXIlSlOCO 

1-00137000 

ItXlliMOO 

1-00193100 

1O0I81KN5 

IO0I9S504 

1-00144010 

I-OOIU9Q9 

100199800 

1-00140)00 

1-00150000 

1-00146606 

1-00155155 

I-OOI5IMI 

10019100 

1-00178844 

1-OOI71S9S 

I-00I9I89O 

1-00171931 

1-00178300 

l-OOl 86671 

100188971 

1-00185540 

1 -00187500 
1-001*9880 
1-001*9490 
1-OOIOIMO 
1-00199000 
1O08I6DCO 
1-00191700 
1-00199000 
1-0031000 
1-00919000 
I'OOII»!»T4 
I-O0I90M8 
1-0090836 
1-00100800 
1-00193800 
1-00805800 

1 00193765 
100817896 
1-00988800 
100)148300 
1-00384000 
1-00950800 
100969300 
100884856 

i-ooveroo 

i'00n4aoo 

100901100 

r touoseiM 

1 I-CW»I897 

1 1 OUVIOl IJ 1 

t 

Jr 

1 

1' 

lb 

t 

i 

i!i 

t 


Thi !*» two mnwamwiiti bjrn ur Uwnoonwtrr. 

n a 
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EXPANSION. 


TABLK IL — Ktpautim of etrtain Liquiitt if htag hattJ/nm 33^ it IIS’. 


Sshitt&CMs 

latboritT. 

-Kspansltfi 

hi 

OfChMlt. 

RbmivIiih I 

ta VufffM i 
Rrmwi ^ 

Mercury ..... 

r 

•B 

O 

awl Petit. 


O'OlMiooa 

1^ 

dok. in glaaa ... 

dta 

da 

• 

0-01343*00 

A 

Water ftom iu ataximuai lienaity 

Kirvan 

• 

• 

0-U43S9 


Mariatic acid (ap. gr. riST) 

Dnlloa 


a 

03W00 

A 

Nitric acid (ap. gr. 1 40) 

dOh 


• 

O’lino 

1 

Salpbiine acid (ap. gr. 1*83) 

da 

• 

• 

oodtio 

n 

Aieobal (to Ua bmitog poist)) 

da 

• 

• 

O-llOU 

1 

Walae ..... 

da 

• • 


004«0 

A 

Water, lataratad with cootmon all 



a 

IhlMUO 

A 

Solph uric ether (U> Ua boiling ptBBi 1? 

da 

• 

• 

0*0700 

Vi 

Fiaed oib ..... 

da 

m • 

a 

00900 

4t 

Oil of tsrpentina .... 

da 

• • 

• 

0 0700 

Vi 


If tlx dciilit 7 of valor at 39° be called l-OOCOO, 

at 111^ it bccnmni .... 0-9S4B, 

and ita Tolame liai Increaied to • . I'lMl.'M { 

at rr° k beeomn ..... <m73S«7, 

and ha Tolmne baa iocrraacd to ontj - tlXiSAd, 


vbicli. tboofh OM (bnrtb of tbc vbole rangv of tenipcratara, h only A of tbe total 
aapantioit. Water at 90° F. haa a apeclfle pvtiqr of . O^sislb, 
and haa htcnaacd in Tolnnic firon 39° to liXNlUil, 
vbieb U oal; about of tba total axpanaioB to Siso, vttli ,1| of tba total langa of 
tempe ratur e. 

All ftaac^cxpaod Ibe aama qnantitr tbr name htervaae of tnnpcratun*, vlurh 
from 30° to 113° Fabr. —or 100 Toluntca bccone 1*373. For each degree at 
Fahr. the expanaioB U ^ 

Wbes drjr air b aatatnied vitb tnobtnn, Ita bolk Inercaaea. and ita apaciAc grarity 
dltninbbrt, becaaaa a<tiieoaa eaponr u tana danae than air, at Uba Icmpentarca. 

Tbe Mioving Table giaea the multipllera to be employed tar eonTertiag atm aolntna 
of aooiat gaa at tbc arrnal tcBpcratona. into a totuinc of dry gaa. 


Tifigntiota 

MuUI|iUrr. 

* Twr«Tiiap«b 


iv F. 

OiW70 

64® 

03733 

54 

0 3834 

<5 

0 3793 

35 

0*3838 

c« 

0*9780 

30 

0383S 

67 

03779 

37 

0*384« 

t» 

0377* 

59 

03833 

49 

03703 

3* 

03838 

70 

03738 

CO 

038*7 

71 

03731 

Cl 

033*0 

7S 

03743 

« ^ 

03913 

73 

03735 

ca 

03804 




laroiaiar and Laolacv arrlTed, after an eatraaiTc aeriea of nperimmta, at tbTlw 
baiportaat nwrlaaiotta fbOovhig: — 

tat AU Bolid bodica vhatofrr, being gradnaHy bcMed fWnn the trmpetMmv of 
mHliag M« to that of boUtog water, and then gradnally cooled (Vooi the lentpetvtnru 
«flnibagvalcrlotbatafa>eltnigice.vmbefoamdtolmTo ezartly tba aanic ifimn- 
aioai at the aaiae temperature during tbe nreecaa of beatieg aod ooo&ng; tbe gradual 
dirainatiou of balk in eooitiig cornapunding exactly wiib tbc cradiml Inmaaa of 
bulk la bcatiag. 

imt ntam and metalGe bodica gradually heated fmn tbe lenperatura of nching 
ice to tbal iKgUng vatcr. undergo <i*8M of cxpuniioo proporthnal to tboao of 
ntcfciny at the tLjm tcmperutitre i that la toaay, betuaca tbe limia iaat Mentioned, 
tba cnpaaaloa at tbe aarfid eecnapondiog tn tvn drgrtaa of tbe tbi rmiimati i. a twice 
tbe expaniioa wbieb coampooda to ana degree, tbe expastiira which oarTrapoodi to 






















EXTRACTS. 


IC7 


thre# d«sTM« (t Ibwe tnoet ibe eipaniion vbirk eorrojiood* <o om ik^m, taJ m 
nai tlu onaDlifT of «rxli<ui»km betn* mnllilrtled to lb* am* propofUM u ^ nMtor 
at derm tbniaftli which the thermmoeter ha ri*n to amltitibed. 8f« IU*T. 
l^itrdatr* Cfrltftdia. . .j 

EiprruneottV Freacl. Forbee, Powell, Trerd^ Md Tyndd h»« a teo^cy 
to wOTe that beat oecaatoM a trpaliiMi bnweea the nmiclea at nailer at mall dia- 
lueea. If a beatad poker to laid ebuittoicly «o a block rf lead at ibeordiaary teaipe- 
ralaroi. h wUl nnuaence to ribrate, ftnt •iowljr, and wiH inorean with «ich rapabiy 
aa to prodocc a ™«dcal aole. which eoattoaea for aaau thne, aanally ehaaraf B» aa 
octaj^ at the tirmiaatton. Tbeae rraullf would appear to prora a uorrmeal aamegit 
tbr pnrtielae eoaalitattoit the bar. , . - i.- 

maarhabi* eaaaipica of eapantoon are fomiihcd by tha mnucoee of amiiauie 
•o tha Urituuua Tabolar Rridr-. ,, , l 

Tha moat toteteatiaff effect la that prodooed bv tha ana ahiaiag oo ooe tide of the 
tube, or oa the top, while the oppoaile aide and botlota remaia abaded and ocanpaia- 
lirely cool) the healed porttooa of tha tulw ripai^ and thaicby waip or bend the tote 
towirdi the heated aide, the muiioo being aometimet aa much aa *J iiicbaa Tcrtically 

and ai tochat laterally. .... __ 

While the tubet wera a up port a d oo tha tomporary pirra im the braeh, tbm taotioM 

were raiily ohaemad. An arm carrytog a peaefl wai Heed on the aooth of 
Uhe. at the cratiT. and a board waa flied oo a poat lodrpmdeal of the tube, and at r^M 
aacIrttohitlMpcanlwaaprranadagatoal the board hr a aprint ^ tin riw airf Wl. 
aad tha lateral uMtiona of the tube, were canae<|aanily plaecd ou the board. In Ihu 
• Terr interesting diagrutn was takra daily. The ln»rat part of each figure to ™ 
potot. or imnnal poahioa of the tahe, to which the peocO aluaya accontriy 
rrtnrtM during the night. Aa aooo aa the atm riaee to the moratog It aurta lorarda 
the right haod. rtoiag obliqnely, the top and one aide of thr tube being wann^ a^ 
tho bottom and oppoaile aide rumaintag unaffected. Ilcoettoaei ihim till one o’clnc^ 
when the aan, baring cenaed to ahtoe on the aonlhem aide, brgma to warm tho 
northern aide, the top atill retatotog Ita high temperatorr, the tube that acqidrea a 
aearly barimotal imitian towarda the left hand, the alight deaceot to the line Indic^ag 

theduatoiahedeffectaoftheaimontbetopiaUgiadBatfjralnkt. Thegi«it*itdr(lec- 

thm In the left haod la not attained anlil lanaet. after wbieh the tube rapidly dracea* 
to a BBtftirmly enrred liae to Ha rraling point. In the tununer time this !><»■» ■ hanl^ 
ausined bribre tbs riling atm ctnnprU u to commence ita journey aarw, \t ^ IM 
ann ia IVoqoenlly obacared by pamlng elooda, rtry cariooa diagrama are obttimA 
Doritig the nbaeace of the aoa the labe begina to cool rapl^, and to return to lU 
normal poaitioa, crery passing cloud to ihoa braotifnlly recorded. _ 

The middle of the emtre arch of Southwark Iron Rrldge riaea nee Iwb m the 
bright of anmmrr. WTwn great leogtha of iron pipe are laid down for the eimety 
once of ateam or hut water, riiding Jotou ira aeCcatal^ to pnerul deacrnetkat either 

of the apparatua or nfibe boilding in which It ia placed. , . . 

TM practical applicalioat made of tha eupanaion aad coatractioa of mrtala by heal 
are many. Tha tuv of a wbael to pal no hot. aad by ha eoatraetion oo cmtnL 
firmly htoda the other pans of the wheel together i boiler platra are nerted with 
lud-bot rirrla i cullan of metal are drieen tm while hot, and the like. 

Midlaid draw togmher the walla of a boilding that had bolged, by lerewing np 
ban of iroB tight w the walla white they were hot. and a aimilar procoa was adopted 
to the ratbedral of Armagh. . . 

Play fcir and Joule (CkcnMiw/ Snetet/a ifeawtea) hare made a ealnabte aeries tt re- 
Beafchra ou that expaaainn of bodira by beat, priacipally aalta | them hare aol htiw- 
erer any aoBcient prseticnl bearing to occupy our spuue. 

EXPRE.S.SF.D OILS, flee Ou* . ^ . _, 

EXTRACTS. (Artwila. Fri Kxinutn, Cerro.) The older upotoeeariea uM 
thi**tcnn to dea'ignatc the product of the rraputalioa of any T^eUMeJuice or to- 
fuikm, ordeooettnat whether the Isllrr two wrramade with water, aleohsl, arrthrri 
wbruee arum tha diattoctioo of Bijoroua. aleohaiic, and rlbarona r atrae ta. ^ . 

Fooreroy made many racarchca npoo iheae prrporalimia. « lappow d tbat thry 
had all a cqpuaoa hasii, which he eallad the estruttir* pri^plc Bat Cher real and 
other cbemiata hare since proeed that Ihia pretemlsd paiaeiple la a betrrngriMem SM 
uery eariahle eomponad. By tha term axtrwrf therefcre to am ta*^ merely m 
whole of thr udoblr mstlrre obouned fhna eegetablm, rrdueed M careful rrmpuraM^ 
to eilbera pamy nr aoUA coaatotmee. The watery eulraela. whiA are those moat 
manly nude, are aa Tarioui as thr ergetabiea which ytild ihem^i^aome eeataining 
ebirfiy aogar or gam la great ebnadBarr. and are thefrftww inaoemt t r ine rt; whtle 
Mhm conlato rrry energetie tminugiuiiinoa. Theeiiadm td the reapoeu tiag 1^ la 
the capital point to the preparatum of rulncta Thry tbnuld be always prrpoM it 
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pQMiblc. frma iIm ]■«« of tbo frah plait, by mb^rctiog it* loova or otbrr Miecalrat 

C it. latbaattiaaaf opoverfid irrrw.nr bjrdnulie preai out tW rrsporaltoD *iin«ld 
rffi cinl by lb* warmth of a watrr hath, beatrd aot bayond lOO- or 190 F, Siram 
brat ia now appliol Bdrantap«aa>ljr in foni* rate*, wbrn it it aot likely to drrom. 
p«M any of tlw priaeiplea of the plant Dot by (hr the beat pracmt far nuking 
ettraett in ia raoao, apoo the principlca cxplaiard ia lb* article EraroBanoa. it ia 
Btoeb aatier to It up a proper apparaiua of tbit kiwi, than bum praelieal tarn hnagiBe. 
The raeaaa may eitbrr be atm tbroogb the agency of atraai, at then poiolod out. 
or by nuaiia of aa air-paaip. t>ii» pow^ul airMmmp nay farm awl nmalaiB a irood 
eaeoam under >eirefai leceirera, placed upon the Oa graniul llanra of to many hatint, 
each proeidcd whb a aii>p.eack M ha aide for exhiuutioa. Tbe air-lcaa bstia eoo- 
taiaing tbe Jaiee bring art on the atudf of a wabir>boib. and expoaed to a proper ten- 
pmtare. will fumitb ia a abort Uaw a large qoantity of laadirinal extract poaaeaaing 
tbe p ro pert b a of the plant snimpsiTnl. 

For exceedingly drlicaia porptaea, tbe coocentmlion way ha parformed la the cold, 
by plariae anoerra ftUed with tba expreaaed juica oeer a baaia eoBtaming aalpbanc 
aeui, patimg a gtau reoeire r over them, and exhaaatiag ila air. 

Tbe uM of the ah^punip for evaporating aaoh ebrmieal tabataneta aa ara readily 
tajorvd heat baa been wry oumaHa ainee Prufetaor Lnlie't diaeovery of ihie 
eOcacy of tba eomhiaod kaflnence of rarefied air and an abaorbing taifaoe of mpharie 
acid ia erapont t iny water at law tamperalarea. It baa been tappoaed that the t irtuea 
of narcotic pUnti u particular wight be better obtained and praaerved by eraporalioa 
ia vaeao tbaa Mberwiae. m tbe decoatpoaiag agraey nf heal and atmoapberio oxygen 
wnoM be thereby exelwled. There ia an donal tba exuacta Ihna niwie (him the 
expreued Jaieca of fiteah ragetxblea poaacaa far aome lime a leaat tbe green atpect 
awl odour of tbe pUnU ia far grvxlrr perfection (ban tboac aanally anule lo the air, 
with the aid of artificial beat Ur. Mearer, la tba Artktr, 4tr niarmacit (br April, 
1*49, baa cndcBTOorMl to abow ilwi tbe cnioar and odtiar ate of no aae in determining 
tbe ealae of extracla of auootica, thu the albamea left ooebanged in tbe aatracta 
made tat vacon, letub to caaae tbeir apootanatnu dceompo a itioa. aad tba tbe rtiracta 
Boula with tbe aid af aieobol, w ia tbe practicu in Germany, are more efacaeunia a 
ftrai, and nneb leaa apt to be iqjarrd by kaepiug. M. Bal^laa baa, ia lha auna 
number «f tbr .drefav., detailed experiroentt to prora tluU the Joicea of rerrot pUoU 
mixad with alcol^ to tbe boioau|>wbic Gwbum, are very tiabte to apontauenua 
dreampn^ioB. To the abova axprewd juice, the Germaai add the aleobotM linctaie 
of tbe reaidoay vegetable nutter, aad rvaporating both togetbar, ptepaie aery powerful 
extracla. 


F. 


FACETTING. Tbe proeem of ealiiag facet npoa ornamental articlaa iberl 
jewellery, aoeb aa headi, atudi, bottoaa,—the araameula on the hilla of drett-tarordt 
and aimtiar objacta. are genund on korUootal bipa whb fint amery. Faccu oa gold 
and aiifer ara cut aad wiliabed on reaniving wfaecli, after the aaaie general method 
aa that poiaaed by tbe lapadary for cutting fxcna uo aCnnea. 

FAt'TOKY. In tbe aauae in wkieb tbit terra ia introdaoed here, it it eoatractad 
ftmm maaafactnry I meuniag tba place where workmen ate employ^ in fabricating 
gnoda. To deiertba all Ike aarioaa Ikotanea, woold be to detent ail Um differont 
maoufaetarra. or. a leBat. tbe arraagaHiiu of the aurbiaea by wbicb the raw auterial 
ia eonaertid into wi rk etable gonda Tbete h hot ana kind of factory wbicb will ba 
dearribed m Ibia plaee. Tbe arrangeroenta of a cotton (aetory (birly rrnraaeoi all tbe 
arraaMaeoti far other braarbrn nf textile raanufaeturea, and here tba ia qieclaily 
deaenhed. Under Rilb, Wimh.. far., will be faund partimlara of the macbiuca uii^aad 
tbeir georral urangniienla in tbcac fiictorlea rcapeclrrcly. 

Ftrranr, CoTri>.a (Gratral Cornttm-iiim rfy TbMw in no textile niliataieo 
whole llxniMi nra to aoaeeptible of bring ipnn iato fine tbmdi of auifarm twite 
ttrmglh. and diaauter, aa cotton wpoL It deriwa tbii property from tbu^moMbiietah 
Iraaeity, flexibility, claiilicily. peruliur Iragtb, xnd apiral fona of t^ filxmeaw i bencr, 
when n firw af tbM are pwUed Ihua a baap with the fingera aad tbamU they lay bold 
of aad draw tmt auay oiben. Wan Ibay much loagar tbay roold not be to ivndily 
anamnaed into a fine ihm<l.aod wriw they raneh abuner tbe tbnad would bedefielMa 
in cobeaum. E{/n the dUfanracen in tbe Iragtbi id the eottoe tuple are of advanuge 
in adapting them to dilfarvnt atylat of tphranig and difiiwni teiturea of cloth. 

If we uke a raft of cotton wool la the left hand, aad uuiag Uu pndeetiag fibrva 
with tbe right, aiowly draw them oat, wa aball pereciw with wbal r ruertVhU farility 
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th.^ tHiniMt «rh other, end rettin Ui«r mmiul 
n^JST^mrru^ ipj..imlkl llii«,»o«. to inW 

cooiidmble •looMtkm. Tbi* d«noo«*f»H<»a td the dnetilrty. •» to ■peak, of 
^■1 (Otorcd* Bpuo the cordwl <!««« »» "kieh the HJonont* 

n«;:?„^nZ»Ttor ta hi. «- tb. tior rih^ 1- bom* ^ 

to « modt^ trailth, nu; M tlw «wne time rrcetT. » gentJ* tw»it to pnrKrre Hi to- 

bctioB till it become. ■ flue thread. . • i w, 

Heaue «« mar Jiiu*i»* the Wep. to b* Uken or the B»eh.Birai procrijM to be 
p«re!;^iroSSit?!S?^f. ft-init the aeoi o( the pbm* -tli fore^ 

MlMBeM of a iiabln^ a hraTWr natnrr, Ow mk Uitog « t*' airoiffa tW AUaweat* m 
Ubm m paralW a» pu^iWa, Ihrn lo rxiaod them into regular tihanda. to cUmptr ihM 
^l^miur ro w S rir a drufthm, doobJia*. qtadrapUaK. or errt octuplmf them 
meutwhU^ to .. to *i»e them pcfAiei mioalit)' of .im. eoo.«teim o^ te.mi^ .od U 
^ mate time to eomtdete the pandleiiiui of the «lir*. by aodamc tto nmand coow 
loiMfu ther pomee. to the pod. Wheo the riictUiii^r eateomoo bo. bc»« Um. 
io the aoeoem r«iiiir»d b/lhi .piooer, or to thm compmible r^ the 
^ctt' atwoiatiooi ahich unWM^ 

ovSimlarr. m to the tobe roTin* ttumhitw. or petmuKot. m to tbe boWin »^fly 
IVame Fimditr, th. now preatly .it.nii»t«d loft thread, called a^ 
om^ twtoled into «iri£dTOtton j-aro. riiber by cootmuon. m^finlte 
^d»^ mid twiiaiB*. a. m the thnwtle, or by mecemire .Ijjrtche. and totaloa. oT 
d^iMuWnbia Icaatlu at a liBie« at ia tba oiale. 

Mechanical .ji^to* cooalm. to the miltable excciitioB of the m d^ cat pro<;^ 
br a .eriei of ddfcrent marhioea Ailcr the canliBK operatioB. tome «w mad* to act 
(i^akaoeaiMly apoa a mnltiledeof ribandaand ipoo#y eotd.or 

of mechanical hmida and fintpra. Howerrr mmide and naWai the atare dr.«i^ 
ensrm of maniriheture may appear to be, innnreofaide dificultle. Mood fur agm in the 
war of hi meompUAmenii and lo (brmidable were they ai to n mder tbrtr enlire 
^ cotttm fcctorlc. of F4.,Uod 00. of the gretoeM and moU 

hononrable acbleremcnU of himran genial. . 

The rariou. ooerationa may be tbna clamtaed for dne iptontog , 

I The mixiwand optmlng np or loomning the llacki of ctoton^1,aa imported to 
the « oJi. the emtrmr and hoarier totpont-a m weU a. th.*. 

or itwiej, and 

prvpnrv the material to the form of a oonlmnooe lap or ib««t for the next opera 

**T'TTioeiinfieo, which ii uitroded to diicntangieerery toft or kaeit,to 
re^niag im^ty which might kmr« 

preiatmtean^tof tlmdhrratoparilljlhDe^by lajtng theoottoofirM tn a fleecy 

^e'toilSto f»l of the romplele 

grcnUy’mtrnmMdTwito^ n*"" '* foilioi*""*^ •" prmerre the unif.irm 

Jwtniiap come next t the fljiw operatioo hatog rffected by 
the floe bo^ and fly flrame, the latter by the etntebar male. 

7 The mieeme oneratioo flnliliea the extoniioo and twin of tiu at^ *« done 
eitL^atTtSZT^r hr the ttonaUe. m to t 

Atrmer the yam it profreaaircly drawn. Iwiated, and woand nf^ the hobbmi to t^ 
Imter. h fat iawB otoMd iwiated in lengtha of from M 10 «< tocbca, which are then 

woond aU at once npon the aptodl^ iea of toe ran*, to fit them 

*. The eieblb operation m tor r»i«^di*Mi^«id«»l^"“«y"™. to 

fflahih tkm ■(ackioffa or thr tioSliiii Offt tscA rnixinxcturBa 

op to. yam mto bondlrn for to. market.cooclodc. 

Yam. ntto for wmrto* into ctojto « 

brtog woand, are at one. warped, mid after bong Moed. or dimaed, am ready lor tna 

"T: To to. abor. -ay be a^ to. 

warp. I the lap. leg-achtor.foc tnediam coonm <d warpMay im. to e«a,ana umng 
tronghi for warpa of eoarmr mmou. 

11, The power toama. ea 

le Thf ri^o oi ff i or fnUlne and mrawTTng maehiw. _ 

IS. The prem for comptemiiHI the tomdto nf c»tob ^ ,h. 

Tktf iittfrf thefcetoryoogkltu bf “ rtfcrtnut lo iMr uxmiu 
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opwiUrt*, tb* cliMfom of pminooi, t1]« (brilhin of W uua ii rt for Um nvmitrriala, 
* j**“ *"**"‘y ’* • in«rkel for Uw nuonfltrtiirrd utkW An abiMMUal un^ 
^Uho«r. H wen u fM ud wittr for meobmical power, oowht lo iTbHtouw 
M leruko* m oetuiiK down a foctory. It dionU thenforr bitiUaceti, If VSll ia • 
po^l<» TflUpo, ^ a river or canat, bwt la a ahantioo ftvT^ 

nlllu “i** T*^i***°C*° "**** “ ®“r «lia ready diaclurm of aU 

cimnaatanerr happily rooipin ia (hadifiriirtii?*Aock- 
Onieafield, Bary, Blwlibora, foe., aad have naiaaatlr 
forrmred^ rapid meorioa of lha eottoa auumihcianw for which ibne plaeea an 

rwjuiailM for eottoa rplaoioK aad auim- 
“'r■“ 8 ««'*‘potl. Ui>ea.hin,aOTtaiaiii* the 
•txl tattle tpiadlai. aa^390 power kxnuL ^ 

. ^ ^*^*^*_ 0»to Fattirf .—The tain eoarina of a aiaia body whh tww 

*'**' ’*****1'^ appropriated toaton^woL.a ooaai. 
5f 'h« ya™ «» hohhiaa, and other aitaeelUiwDBe awenoMa. 

The b uildiB ghai ala flooci bea^ the attic Kory. TV Kranad-tdaB cawmnbwi^Ua 
plotrf ipa^ SM fori loo^ by MO braad. cxelueiTw of the boiler thede. 

« : «U». A 7M) of the priocipal baiJdiii|r. ia aeparaled from the 

j «Tvre ia the three lower etoria for aceotaaMidaiiaw 
*iA rina. froa. a raopof boil«, 

aieh^e“TE^^!^ r*^ '"JllaeplIrrT «e and for ttaprithiaff. wrnia*. 

fhT ikETf » that the Up maehiiw oceopiee 

^ lowctt of the three floi^ bemf thu moat Judieimmly pUetd on the nne level 

* ““ of oardaif enitian arraaftrd. near and parallel to the 
wfod^M rinwB at a a, la the iroand plaa IJI^ TaiX and, fat the »—d 
! ° ^»«tg friJnee, and two of bobUa and fly foatna, ia alternate Un«L 

», o. p, c. few the draeriag foainen, and a, a. ^ 
ThelatforamehiBriarecfoeeto 

A ”** aadnr the prrtwntkm room an oocapied with thtneile fraaieeL 

'"“J •‘-a- h. pain^S^::^ 
Whr^ two mar he tended by one penon. Then priacitadroo^ara 
.k a^ '“/• ■°i ^ tthU- Tha twomwrtheprJJamriU t^vu! 
the flIUi aadtiz^ floore from the RnHiBd.arc appropriated to ihemalehnah^hi^ 

^ir mod* of^rihatjoa U thown at o 04 ia the graand pUn. The hri e^ 
“ddK **" *“* ’'•**» ••tl' tta head-elnh pn^iag 

t« floorof the main halldinp, m well at the cnaneive ihed tboltin* behind 

whirthtiiarj; '* **“ the mode of pl.ei4 

-ou..th. w.rp 

(eeifm^^ an pUc«j i„ ,i, 

A, tM gnmu sptrtBMM lot iIm fUitai oMriiiML 
. *: the dietnhottoB of the eanUag eaeiaea. the amvinw abaft or aeie rnndn. 1 . . 

Urn drJ^VSaSr* * 

a s» tlw floe iwittfe or twbbtn tod fly fnmr% • 

Ik'w USSJIS “' ■" ein »• eu,.,. Ml 

STTiS u»i, 

hJfdiiir**^ Ih. floor, of thU flre-proof 
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*; *» ^ ^ *•** roCMiei ol k kind of Bila<4«rt halli 

■pinu ttw o«|a^ of the Tkrte hollow «hmn» are Jolord u top hr horUonlal 

pi|>«. which (U tmniiiui! in nchnt eonncclnl with the taction nsnedn tiii.wb€r»b* 
* ”“T‘.**** **!*•'*'*.* "£»‘«'.«'rrol«“« "P ih€ thant. traUlaln tba apaitme^aa^i!^ 
Trail tha ofoAmra dOaTia from the wiicr.clotcli. howcri^^IrN the wwk- 

peoplc may 1^. Tbr d(M towanU the one end of tha baililin( are deauned for tL 
men t towanU the other for the woinm. * c.*—n, ror uw 

I, u IT* t^ ^rcMca, of a horwr-thoe form, the interior tniee or thafi in the 

‘eadle or boiat. lo the poaterior part of the thaft a tiche or aroora 
^am. to ilide in. out of the way of the otceoding aad dttcSdtoJ 

iJ!” i*!’i ” *S!* roooerted lo the earner of each wba by a handaome 

mm baloatrade. They are joined by an Iron (fate. “ ^ »««iaoine 

f (i' loom^ h« only eo. mory.a, dm.n la am^oa 

i ■ «^n»»ta tha roodag, of wood-work. 

I. it »!»- « m* pute. or dm. wiU. .dg- (.. 

ooZ!^ tr!!."?i®® P™" »«*. and two of 50 bone-powrreach, 

ptu and aKtioo. In the erntrr, hatwem tba hearingii. b a Urge eoa-wbeel. dririna a 

Tn^^'ort^ UJSio^Vk a ^ both Bgnira. to which the «y-wh»elc belong 
» toOBtiifleral, and p<i.«ia«<. , Mrmgth e^nal to a drain of 
a thii »ocioo tt ffirn to the main nr Wprigbt abaft il hi tbn 

aMiioo, by two berel wbcek, Tiiihle at the tide and on the top of tha areal btork of 
di^^aW 5 too. weight TMj, which giee. a ddid b.2 fo S. JJSi!, 

rb (f !•'*“ “«*"» i» *40 ft par minnta. 

—, I? »TTnlutiiiot par minalei tha main npriaht abaft 58-84 

K bTft "■*" '•“«>>« P-r miarne, and len^f tL^r 

« ^‘!l2e'’b^^2!^» tha other hm «, fere, at dl. «,a 

"* “CTWtoea aa the otbar duninitbea in tha coorie of eMh pair of itrekci. the 

impnlaton to the amt naring and thaftiL 
miieh, being t^y made, highly politl^ and pisecd in amoo^ hniHw of bard hnm! 
reedt^ mod «l«my «»| WlThoot tboa. »lli«A^hieh m> & 

aad pmred to detrimental to the it^irate performanca td^licaia aplnniag 
“ "PP«*^ by four high prmar. borUoold migino^ 

-la*™ i»»ti.H.,r k »,. » 

MB lilfqunriinit vrvr looo indicmml bone-m^ the 
«.« bwn^pphed by 5 boiUr, emrying 7D Iha ptmotT^ i‘one-im*rr. di the 

prinriple of componndingor nnhinghigh m>d 

in Sr^n!^!;^* ««hm„y b eonrertd ftmn the enghm mm« by ahdiing 

To the boriinial rimUleattiMa frtan the npright ihaft anr detired rrlnriiL nr .T. 

*»°° "«? «* «»»« hyyialy proportioning .ramiHerrrf ^ 

hiT.«»-h.ir or eo^ third th« dimneie, nfihe oSwr ft fc»<ii™ml .^ft 

apecd. •dlgiTw h adonbJeor a triple 

-»iij‘'Thlsrm2rta 7 ^' fc""- 

whirh drire. fom Iooi^t "" P^T*. ««>* ot 
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Id tha wnnl and tUrd floor*, whm tlio tliraatle* m plaeod, tho ihaA 4 It moh in 
tile •eotion li> drirt ibr foUaving ibtAi: — 

Upoa dH nnin nprigbl ihaft J {/If. TSS), there trt in tach ot dvnt Morka two 
hontuntal btrrl whoeli. with their flirr* (hintin)| etch oth^ (ihown pl^lt over 44), 
by which aiw nored two laallrr rmical baTcrwhacii, on wboto nspoctier axe* art 
two parallel ahafti, ona o*er each other, ap, which truTcrae the whoia Icnptb of thw 
hailduiK, Thewe two *ha(U mate therefore with ci|iial Teloritiat, and ia opp<nit« 
ditrctKina. They reo ahwf the middle apaoe of each apartment i and whererrr they 
paw the reetanpolar line of two thnwtie tamn (aa ibow a at r in tlw Rranad ptaa) they 
are each proeuled with a poUey | while the atram imllcyi on the axta of two (aaii> 
guana tbrootlr* la ana Car are placed aa fiir apart ai the two diameter* ^ the mid Aaft> 
polleya An endleaa Mrep got* fimn tha ^Icy of the npperrauat horunnltd ahaft 
rowod^^ •team or driTing-poltey of one tamatk frame i then np otner the policy f, 
the aeenod or lower ehafl.pi neat op ortr the ateiim paOey of a aeeuod throailet and. 
laaUy, op to the palley of the lop ahaft, p. See pp in tha ihnotle floora of the ernaa 
aection. 

In the preparation room, three boriiaotal ahaft* are kd pretty cloae to the oeilfnn 
Urot^h the whole leneth of the boildiop. The middle one, A (are the plan, it*, 73.1). 
ia dnrrn immediately by brrel wheel* (han the main nprigbl ahaft 4 (Jig. 7W). The 
Iwoaideooea i. i, which ran nanr the window walla, are drirra hy two boriaontal abafta, 
which lead to tfaeac aid* ahafta The latter are mnantcd with polleya, io correapoadeneo 
with the Mim pollen of the tare linea of eordlng eopioea. a* aeen between the card* ia 
tot pltn. Tht l i dole toftA A, driTCi tot two Untt of bobltto aod At friwri, k* Ba ■ 
(tee erot* aeetionh and ahort ahafti t, i. Men in tha erou eection of ihi* floor, raortd 
fMOT t^ m iii d l a ahaft A. tornlop the patlowa flacd to tha ceiiinp, oaer the drawing 

andjaek &amei,gir* motion to tha latter two Hta of nmcbiiica. Sc* c n in the croaa 

aection. 


To dr^ the mole* in the apponaoel atocy, a horiaonial abaft A (aae loogitadinal and 
*t.» a aaet i n n a, oa well oi ipomid plan) rani ihroogfa tha middle tin* of the boildiug, 
•od troaiae* mo tion from oanl wheeie placed on tlw Tn«in oprighl ahaft, WL immediauly 
beocaU dm eeillag af the appeTmou itory. rrem that horreontal ahaft. A. at etery 
•**^“*1 iieader oprighl ahaft, t, poaiing throogh both (torie*, i* driren (»»* 

arcUM). Upoa UM*e npngbt faraach *h*fl* are polkyi ia each itory, one of whirb 
•arm ftir two mnlta, atandiag bach to hock ngaiBat each other. To the alagle molea 
at tlw eada of the noma, lb* mobona are girea hyadll alenderer upright ahafta, which 
atjurf nnan t^ bead atoefca, end drin them by wheeUwork, the aleti* (top bearing*) 
of the ahafta being flxed to bracket* io tke ccilmg. 

In the a^a horiioQ^ ahaft « m.nina lengthwiaa near the middle of the rooC and 
ia dnteo by wheaj.work ftom the upright ahaft. Thia ahaft, bl give* motion to tho 
Wirpiag mtU* and dreming 

Thia cotton mill baeiog been erected according In phai deriied and rxecotad by 
that eera eminent engineer, Mr. Fairbaira, of Mancheeter, may be joatiy reckoned a 
model of 6clory arehitrctara It i* aioanled with ISM power-loona rfwhieh each 
109 iwqnite ateam powtr eiptinlrnt to SS borae* to Impel them inelaaire of the preporo* 
thm and apiaoing uperation* competent to aunply the tooma with ram. 

Ten loo^ whh tha leuniaite dneaing, withonl aplnning, are rcmidired to be eqnl- 
rment la 1 hot** po*er m a ***am engiaa Steam power iqairaUnl to 1 bone will 


SOO mol* ipindlct, 

300 acif-acior tpoidlri, 

180 tbroatl* ■wUraaf the eommon conitrnction t in which »*«i»>. | ti. tha reqaiaite 
prrpatelm pr u eee a e* are iacluded. 

In Mr. M'Clnre'a mill there on in the thraitle-frnie 

.»7ja> iptadlee 

And ia tha male floora 34400 

Total yarn ipiadlei . 81,400 

To which add, power-hiom* 1380, productitg the prndnet of the apindW i» the 
of SOO400 yard* of tlodi ia aeery week of So honia, ^ 

Om of lar.nM eropact and beat regnlaled modern fiwtarlea. on the «—n , ^ 1. 
which of tte following eyitem of machine* j— 

3 drawiag-fivBc*, of 3 beadi toch. 
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____ iml At 

7 fine bobUa »nd flj aamm, No rtrrtck*r mul*. 

U •rir-Adar amln, of 8h«rp ond Boliem'i e ot uit ruct ioB, of 404 ipioinoo wch 

• 4^4S nuUo tpuidlM. * . 

10 throMla fnniM<^ of *ai tplndiet e«Ji =.a3«0 iiuodlM. 

7 iliiwliijr m«fliiiiB4. 

>36 powt^bwim. 

S oupoff miUa- 

aOO windiu Riiiiiika (or wiodlog to* «ir|i. w 

Tkf toTiaipilun 4 kaoki in the poond. oad »r* ipim into jmni J(a 3S on tho 

thioelle.«»»*U the nmle. . 

l>an<(»bbdi of lb* nrriog (oMoprewod) Iona J d»yi on the »elf.»cton, ond « d»j4 on 

*^Ve«)otdi«* to the ntinate of Perl nod WdUoaii, of Manchealor. M horw* po*e7 of 
s •inim mpw «« emdralent to 39# pooer-loom#, inelndiB* I* dw«»f 
the cloth bring a# ineW* »lde upon the overa^ #04 the ymm Tofying 
li’4 to 4n’«. the menn being S6't Ueie, tlw eolnniiig nirf prrpmttoo not 
included, the nllowunce of power will nppear to be htgL 

■aeigoe 10 loofoi, whh the nsjaintedreeang. to I boreej but the Inner «eeigB» no more 

IhM^ following enperimentnl rteultn enreftdly mode with in Impnwrd etrn* 
ifwonr. ^ ?brnrrneipl. of Mr. WeU-. yon.tn.etloo. .w. .re 
to Mr. Bennet. n engineer In M««h»UT. Hi. mod. 

nime.flnl ofnlLthe power exerted by the fbetory lUnni cogiiie when ell the i whlnei 
afibereriooi floor, were In neiluni then to detneh. or throw_o ot rf 
of nurbinM. ntd to who the Aloiloiitiao rtf fofco oow cmfrriMd. rmallT* wboo *li iW 
maehiM^em dieengnged, he dntennined the power n^niih. to more the wgme itMilf 
ms wcU as the mut iceariiMf^wb^i tnJ ihafti of tho foctory. ^ , 

lie (bond nt the fectory of J. A. Ifcneer. Eni|., In Mmcheeter, thni 900 enlleo i°°*n* 

(•Stem d«miil«) IS hx— «o » »•««• 

I _I. RirIrr’i fhetory. in Mencherter, he found thnt 1080 eptndlm in 3 eelf- 
ne^^Jmnir^JrM hSUg4l7 .piodhnfcr I 

in 11 erlf-wetoo took 8-83 hornet being 475 roiiHlIe. ^ bone power; Id*# eptndloi 

la 8 icif-artur* look > honen, being 540 .pindlee per hone. _ _ 

At Mencn Clnrhe and Hmu, la MxncbeMer, thnt US loomf in wen^g ftoi yi of 
rarione brendthi took 54 hone* powei; exclnnlr* of drening nncblnw , hdng 11 loom* 

*“ AiTa'. Bcnrer'*. on nnothrr oeennion. he fenndlhnl IMP . piii^ rf 
coaMractiaa, took II hone*, bring 57 P»r hone P"*” uldSth^ 

trial the power of tl hone. wi. reqnind Ibr the inme efcct, b«ng 54 Unafctth. 

STrf Meenm Bndlon m>d W«t. bring tried by the Indintor. 
nflbnled the fbUowbg mnlte in * Bwtory < — 

A #0 bone ba*t.*ng(aa (made »» fcrnilenm bi«> took 

1U bone* power to dnro the engine wUk the etaO. 14 5 

8l blowing marhlne*. with their 3 fiua . - 81^5 

10 drewing mnehinee - - - • * ' 

U (Clfnrlar male* of 300 cpindlr* each (7W rpiodim 
per hotie power) - • • ' ■ ^ 

6 Denlortb'. thtwlle frame*, containing 570 .pind^ fM 
In each), being 03 aplndUr* to I horae power • 

At BoUinroo. b n wormed mill, be tonrf tto loji 

took I bor2 power npoo thTO.tle*. N. a There I* no carding In lb. loog wool or 

WOrMril Mttttfcctttre for mcrilKML t.nmf mr^nr Af tIoahOB 

At B«*dfcrd.ta Torkahlrr.be toond that n 40 horae pww«r^-«r»^j^'^ 
and Wail *,dP0T* 5*8 calico loom., 6 <bea^^hl^(e^rie^t to ^ 

IMof the mid loomak and 1 mccbnnia’workibofk which look * Iwrmnpowir. Wer 

>" *««*- *P“‘*** ^ thmnaelT... to be mjnl.ahmt to 

-Wdririrc lb* card. t^oJr. abow l«0 time* per minuta. with a driring 
twtorofftom ISto IT inchealn dlametor. *00 

*^T?* •baft* of the drawing and the bobbin and fly ftrn^ reml-^ from 1*0 to WO 
tim a prr rolnnle, with pnll^ from li to 34 inebrt in dinmyr. 

■Pm ibafti of tbrwtla frames la general tarn *4 lb* ml* of from 3W to 840 timeipr 
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mlMtf. with drivm* paHry* IS hiclua la liuiafter, vhca they tr* (pinoinr ynni 
of from Xo. as to 4U. TTi* duft* of mnlm rrmlTt about 130 uiom dot uisme •ith 
paltry 1C indirala diameter. 

Tbr tbafti of powor loonu rerolra from 110 to 120 iitn.a per mlaatt. wUk tmlUra 
13 iocHu ia diemrtrr. ' '' 

fal dwmia* m i rhinra rrrolra 60 time* per miaale, whh pnikyi U ioche* 

Brfnrv qainiBg Ik* fnunlitia of ttie cotton mangfartBio we mar uate tk* foUawias 
ncu commnaicatrd abo by Mr, Beiuets— " 

A wapgroa-thaped boiler, wrll art, will rrapotale 12 coble tL of water whk 1 r^ of 
eo^ t oml a Mraai-bailcr whk wiading flan will eraporotc 17 cahw ft. whk tfae tarn* 
Wright of AmI I 7^ Iho. of cooli of Ik* fonaer boiler oro aquiraleat to I bon* power 
«a«rt*d fbr u boor, ntiraoiing ibm a haras can laise 33,000 lb*. I Ibot blsh in a 
BUBUla. 


Th* Arm 0 ^ mOl span Ik* fiiw-proof plan was erretml by Ik* Mcom. Strati, 
It IWptT, ia Ik* year 1727 1 that of klnuo. PhiUip* and Uo, al Uanehnter, ia ISOI • 
^1 of IL ItoaUawonk. Esq . of Gtaipow, in ISOt | and that of James Kmnwdy, *t 
*•?* ‘ **®“ many good laolorin bar* been boill fint-pcouf. 

Ilk* Mr. a 

Tko heating of tk* spartmraU of cotton iketorin is cflfKted by a da* distribotMo of 
•oaf'Iron pipco, of ^oboot 7 or 6 inebn diantslsr, wbiek an oianlly luspeoded a iittla 
way b^nr tko oeilingi, Uaren* tk* room* in ikeir wkole Isngtk. and sra filled with 
deam from boilen exterior to the boilding. It ka* been aacertained that one cuhie 
fcot of boiWr will beat ftilly mon than 2,000 eabio A of apace in a tattoo mill, aail 
nmmtain it at Ike lemperata** of aboot 75® Fobr. If wa nekoa 35 enbu) A ronlroU 

•*»« ta a wagfoo^baped steam boiler aa>qalTaJ«nt to I bon* p<iwrr, sneb a 
boiUr woold be capable of warming 5AOOO rafaio A of apsee t and tbrrrfiwe a 10 
bene staam boibrr wiU b* abU to hast 500,000 rabie ft of air ftom iba srerag* 
lempentnre, 5o°, of oar climate, ap to 7i®. or perhap* eren tO" Fabr. 

<**;» aacertained that ia a wrU-bolh cotton mill, one mperfieial foot at 
exterior lorOHie of caat-inm ateam pipt will warm 200 cable A of air. In comnum 
eaae^ toe healing ehnrebn and anhlio nnms, w* beiiar* that nna-balf of tb* aboro 
1 ^ foond odeqaals to prodne* a wflk’iantly genial lenperatar* 

1 ? « lamperatur* of tb* steam ia inppoaed to be tbe some with that 

« h»w.pre**ur* enginca, only a fiew degrees abor* 2I2“—tk* boiling point 

TT» pipe* anut b* ftwly atang. and left at liberty to expand and coatract nader 
the cha nge a of temperainm. baring one end at least ronnrclcd with a flexibi* pipe of 
copper or wronght Imn, of a swan-acck ahap*. Through this pipe th* water of 
coodmiaatioo la allowed to mn oA Tb* pip** abonld not b* laid in a horixoalal 
dtramtom km kar* a anlficient slops in dimharge the water. Th* pip** am cast from 
Iwf aa melt to tbrrr*d}OBrtBn tkkk ip Uw mmil Ip pnicticv the expaoikm of tiram 
plHs Of eaat.iroa mat be tahea at dbout oae-lcnth of an iach In a length of 10 (rot. 
when they are heated from a little abore the freeting to ihs bailing point of wntar. 
^ apperai^n of n boriaamal steam pipe ianpt to became hotter than ike bottom, 
or IPO w»{ffr M ■iloved lo Maputo ia h ( Um differcoov beiPcoccpskMuUljr to errat* u 
1® f* *— » pip* *0 fan long to b* bent np two inebes in tke mUdla. 

In nrrangii^ tk* Mena pipes peorition ongbl to be mods not only for tk* diaebarga 
ot In* wat«r of condnaMti n n, aaabor* Mated, bnt for the mady eacatw of ike air; otbrr- 

***1^ ^*^**^.* *..**1?" ^ “ “ »««• •xtmm* onfice, to pterent the re- 

from lU wmer of th. Mem. boiWr. £■ eoniwqnene. 
Ik nceidenu mar happen i for th* neat tim* 

? ***** ** “'“‘“"I *m“ tknm. tk* raguUrily of henting and ixpanskm is Im- 

explosion nay take plai!e.gnd 
TIT «» • wy comuderakkudiaanc*. arm waj. frnm^ pUc* 

orrap^ by tk* altMta expannnni and coodenationa. Tk* pipe* thonld thrre- 

STalllLjjr*’ 

wsm Iwalsd by iraa sforea, 

1 »*m* ibty bar* 
rMnmkaU, and 

iJ-kT” *• •‘5’ • *»«* to tltflMta* of goodi, M Taa beliiri**, 
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Tlie iiuJjtii of A cTjit»lj*fd ipecinun fitmi Uutl Proipcr. in. CocnwiD, pTO 

Copper - . iKM* : ; “« 

ga«r . - u»c«i 

InM - - Sulphur - - 

Ziae - traon 

Soccinuau from BaiUn «iul Firiberz h»T» bt« foojMl » OTtajn W nrach M from 
per MtiL of alUer. The toll«*iiijr analyiii hr il. rTF “TP" 

or FaUe^oin tbow the rartation la etaapotition <rf thii lalertaUii* loiBcral. — 


— 

MrlMlra 

AtttUPflMiy. 

c*waw- 

1. St. Marie AnxUliact, io Abaca 
t, Gendorf, Freibarg . - • 

a, Kapnik. Hungary . - - 

4. Itilienbnrg, bi Naaan • • • 

fo Mine Zid^ at CUnttbal 
& Mine Weniel, near Wolftiaob, 
Baden . • . - - 

r. Mine Kabncbt, near Ppeibnrg 

BraMct Araraie. 1 j 

Sfi-ai 

te-aa 

*37: 

*3-00 

ii4';a 

13-33 

11-17 

ron, Ziae, and 

13- 4« 

14- 3* 
a.'l-»4 
*5-*7 
*414 

94-4S 

*4-43 

SHeer. 

40-40 

34-43 

*7-44 

38-4* 

34-48 

S3-W 

U-81 


F KINTH ia the aatae of iha impow T*"* «o«»aa o««r Bna ^ laM la dw 

ilutilUtioo of whiAryt the former luinjt rallad and ^ Utter, • 

muah amra abttwUnt. the leaa* foiota. Thte erode a maeh ^ rt h 

fiatM eeaenttal oU (foael oil), it b therefore eery iui»bobaoiDr, ami meat be purified 

%'aI>E ^PAZ. A light yellow peUocid emriety of qoarta "J***-J‘ “V »»'•{► 
lioeubhed from yellow lopaa. for which when eat it ta fretjaeatly aohaotule^ l^r iu 
Terence of etyatalline form, the ahaeace of datraga, lafenor haidaeaa. and loacr 

Aurcific Found in iIhi 4cce ♦ . • i # itv e^ 

fan iSretiwI. Fr.i fdefor. Germ.) a taoally a aeml-«rcoUr pi^ of ai k or 
paptr, piled doohU, aneloaing aleniWr allpa of wq«^ 1^. tortwee-aWll. wh^^. 

like the tad of a praooeh in a radiaung form, wd auaceptthje of b«M 
folded logaher. Bad expanded at ptaaaare. Tk« wtll-hiwwa ha^ 
ladiea lu codfoeir foeea by agiiatiiig the air. Faaa na^ of fcath^ like 
bird, haea been emidoyed from time iiamemariaJ by tte naiteea of tropical eoaatraa 
Foe a alao the name of the apparaiua frw winnowing corn, for arging tbe fowa of 
furaacea, and frir purpoaea of eeo^an. For an nceoaM of the poeetial hlewiag 
and Trotilating faa maebinea, aee Foexnax aad V x)iTU,aToa. _ 

PANO.o «««?<“'■• A akhe cot in the aide' of BO adit m ah A to aw aa aa 

alreoanr. SomeSatra the term o/oagiaf b apdbd tea laaia of wW pm-a^ 

FARINA {Forme. Fr.| MM, Germ.) m ilm fiowrr of com. or 

atarrbr root, aoch aa potato, anow-rool. he. Bee Hbbad aad sraacH. 

FAtS (fffomaea, Fr.i Frttt. Gena.) oernr U a great arabvr of^ animal 
Uman. hei^ ataSai under the akia hi llbai b ealbd Iho wUobr mmbiw. rimad 
iH Udaeya, m the folda of the otnenlum, at the ham of the heart, m theiaadiaailBinii. 
tC a^t^ weh. aa well aa upon the aarfoee of the lateatiaea, aad among many if 
t^ Fau raiy ia conaiatenor. eolour, and amell. aewr^ to the 

from which they am obcaiaedt thaa. they are generally fiaidtbi iW^awme tn^ 
■oA and rank-fiaTourod In iba earaieomoa, aidid andnanrly *“ '•* rwmma^ 

aaaallywhhe and coplona in weU-fod y«ng animab» 

fdd. Th^ ciiiiiblrnrT eariea abo aecordiag to tba orgaa oWheir pendacuoa; nei^ 
Slt^V^r^Win and i. the nnighboibejb -f ^ 

maeabb iliimi Fat Ibmia about oncHwimtiolh of the wwtghfma bralihy ****^ 
Hot at lahea ent by the bmehar h b not fm t tor b ^ ^ 
alwayi eoetoaed ia membranea. mixed w Uh blood, 

foreiim maUera mntl firat be aaparated m aoma aaraaom ajeahmieally, after ita tab 

mineed aiaatl, and then more omnpletely by taeltingit w^ hat water, poaotagUthroBf 

a Bteo, and letting tba whob coot rery ilowly. By thb meant a cake id ebauted fot 

**Biwe«B 0 ti^ Rmanii haea ahown that mlid aainml fide am coanpa^ of mry tt^ 

hr rerr Sin membranea. Theaa may bo raptured by mrchanleal meana. imm 
Z^T irituiBilag the freak foie wlti cold water, and P“^|}* 

SJl^h a ibra; The ftmiclc. float ia the water, bat eeentaally mdlert io a wbOr 

Vou IL ** 
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gnnaUr eryMaUiM •ppcuuiea. Ul» atareh. EmJi of UKtn cowiMi of ■ miralar in- 
Irgnmcpt, of thr lutwt of Mnrine, aod ut Interior fluid lilie rUiue. vbicli aftervnnb 
exuikuL TTm grunlri flout ia the vutur, tut nifauida in fpirilJ of wine. When 
di«T^ in Hrooff tUsoIiol. thu liquid part diuniTM. but thu wUd Mnaina. Thew 
dtlM in uuM Ami hm, m oiiCainnl from difltrfwit | tlwi« of tbe 

cniC OT» uheep, me poljxnnul^ nod front ^ to ^ of un inch in iliuniater t qj* ijiq 
*?* “f* nad front A to > Ihoau of mun ur* {xtlygoaiil, nod from A hi 

4<» **•“* toaoctu «»» rphcrienl, and at moef of an ineb. " 

Fnu an ncil It n Unn|iemarr mneb nader 118° F. Wbao Itraaalv bealrd with 
omtact of air. tlwy difl'uic white punfnit fninea, then biockin. and taka Are. 'Aten 
whjee ted to dilt^at^ th« afluni a changed fluid oil. earburcitid bjdrauten, and tW 
Mber {tnuacte of oil/ todan. Eipoaed Ihr a ontaia time to tbr itnioapharti, Ihejr 
raorid, and ginmte ibe bum fat irid ai Ifarjt do b/ lapoojflcaiioo. In llwir 
MM are all eonpoacd principally of Mourine, nurgartae, and oleine, with a 
Utllr etdounng niMl odorm matter t and m nano epaciee.!^;^ from the «f«t t 
phoemme, from the dolphin t aod baljrrine from butter. Ly iah}cetia« them to a 
great d«gm of cold, airi comprcMing them hetwreo the litlda of blotting paiier. a l««l- 
dnun la obtatned, caouating ehiefl/ of atearina and margariae i the latter of which 
titar hr diaaolrrd out fay oU of tnrpcntioe. 

o’xi iiitIUm 5aer.—When frrab.lkiiii an tnalpid, nearly ioodortiai flit, of a firm 
coaciate^. alffloM inaolnble in alcohol, entirely ao,U taken from the kldocya and 
tacaraterie web of the oa. the ahrrp, the goat, and the atag^ It rarin ia ite wbitcncaa 
n^atene^ and conhualTbiUly, with the ipaeieenod health of the «iiii«.l. 'fw ^ly 
“ jPf (“ nuuutcr abora dcerribcA Strang inlpbnrie arid derclopea 

rradtlr the acid frU by etirring it thruogfa meked anct Alkaliaa, by aapooiflaui^ 

jpra riae to noa of the tbrie aoda,—the itcaric, margaric, oroide. Baaf aoel oonalau 
of itranne, margarine, and tfleinci mattoo and goat aoetcaotaio a liltlobtreiiie. The 

ipeetfle graniy of the tallow of which coounon candlea are made la, by Ciw'a wocri- 
incnu, piwa. moliiiig point of met ii from «8° to 104° F. Tha proportion 
of MitMl and fliud flu in U la aamewlml rariable, but the flinaer u ia mochlucer 
pruptmion. Slatten loet ii eolahle ia 44 parte of boiling almboi. of 0-«80 t beef 

eo^in 44 parti. Marrow fct emnatatt of f* of itearine, and 14 of oloina | It melta at 

//ojf’r ktrJ la aoft, ftutblo at fll® P., cooTenible, by an alkaliaa lolutioii. into a 
MmU^mugarnl^olaatc.tiidglycrriDo. Ita ipL grar, ia 0-»iM. at M° P. It coniUte 
of OS of oleini^ and flu of atonritie, in 100 parti. 

Gvm-ftX coaaiMi of fi8 oiafaie and aa atearino. 

AeMrr, in anmmtr coniiita of 60 of olciiMr and 40 of atauine t in winter, af as of 
oteinc. M6S of Mearine I tha former aobMancebtiiig yellow and tha other white. It 
uiriTjiiMTr”' ** ^ **“ diflerent cowi, and alio accoidlag to 

'Hie nkimate eaulitnenti of alcarma, locordhig to CberrvnI, are, 78 carbon i U-7 
hyilragca t aod I’d oxygen in loo parti. 

Sow Manoanuta, Ouran, Soar, Snaaina. 

The following Iiatement k gireo on the aathoruy of Bnteoonot i — 



OMMb 

Ffrtli bottrr In imnaicr • • 

CO 

- in winter - . 


lieg*a lard > . . . 

69 

Ox marrow .... 


Gooae flu ..... 

68 

Dark fot .... 


Ox tallow .... 


Motton met .... 

16 


ItaarfaM. 


40 

6.1 

38 

76 

38 

»« 

75 

74 


P»~‘»-foUo*l»»Ikt«fa«i«,UflM,mnl their 


lUdarr ikt • 
IWcf tallow . 
Calf - T . 
Cbtncl - 
Cochinrsl fot 
fow’i batter 


»r> 

n'a 

131 
■ m 
7»'7 


Iloek’t fat 
Dog 
Fox 
Itare 

Ilog’e lard . 
Uira- grrane 


70} 

180 

117* 

80-S 

140 
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llimaa (at • 
rbramt • 
Turi*y 

SMriae (himuBi) 

n {«»«> 

» («K>g) 




7r“ 



109 



Its 



ISO 



lUf 



111 



100 


S«<anae (dnek) - 
CftiiMi - . - 

Chlemlia* • 
Cuukaridn Art 
Marguntie (tmticr) 
Pkliiutiw * 


100 ® 

ISO 

ITS 

Mi 

IM 

US 


IL Damu Ui»i Witter eanttm* no nnrtoe. i ne panneawm auu uocuiurp.n-i 
ol fall bM b«*B Ihr ohjert of many patrati. One of the beat ii to mis two jxr 
ecocof Wnme wiipliiirkj ocid with a qnintitj- of wiler, in which the ttUow ■ bMi^ 
for loni* tiaw with wneh ftiiringi to allow the malertali to cool, to take off IM 
aaprrwWani Alt. i»d to rt-mrU U with ahoiidancw of hot walw. More toljow will 
Ihoi he obtained, and that eo rnd detabiy whiter and harder than ia anally twocnrrd by 

the meltcn. ..... . _ 

Dr. tire ataten that he haa foond that chlorine and chloride of Unie do not ImjiroTe, 
but ralhw deteriorate, the appraranoea of oUa and other (htty bodim _ Accow niff to 
Appert. minced aoet lubjecled to the action of high-preaaiirr ateam in a dlfrater, 
at 860° or 1«0° P., heoomca ao hard ta to be lononma when alrael, whiter, and 
cnpaMa when made into eaodlei, of eiring a aaperior light. A cooreal^ mode 
of reaJrruw minced tallow, or meUing h. b to pot it in a tab. and dmr atcam 
throogh it from aumeroiia oriflcea fat mmliyii* pijwa placed mar tbe boilwii. 
Mr. WaUh plan of ponfring fhta, nttentrd ia Marrh. I?3«, bai hem aaceeiafia. 
lb employa dilnie atu^nrie add, to which he adda a Utile aitrle aeW, *'th * 
amall quantity of bichromate of pntach. to ogjippjy oaTgett.** and aome oaalie a^. 
Three mixed with the flit ia the aUnming tab. 'Whiw the iampa it w oearir 
diaatdTed, he takca for erary ton of fat, i»e pound of lUnng ni^ arid, ^nted wuh 
one qoarl of water i to whleh he adda two oanert of akobol, naphtha. anlphurU: ether, 
or anirita of tarpentlaei and after iotrodneing ihia aUaturr, ha eootinaca the bmung 
for tailf an hour. The Ihl ia finally waahed. ... - ^ 

Otberi hnra propnaed to me regdablc or animal charoool fiiat. eapecially for ranM 
oUa, then to heal ihmn with a aointioo of anlphate of copper and eoeDmoo tall, w Ueb 
ia anppoaed to preeipitate tbe fetid albouiooaa matter. .... .. 

Mr. Prynne obtained a patent in March, 1940. for pnrtfytag tallow for the eandie- 
maker, by haaiing it aloog with a aolatiaa of carboiiate of potaih or aoda wr • boot^ 
letting tbe whole ooul, mnoring the tallow to another reaael. beating it by maoa « 
ateam ap to 80d° F, along with dry earboaate of potaah (pcarlaahl; HMing ihia mix- 
tuns eo3 TCTT ■loiilj’i Mia rtwotiiuj tfc^ t»Uow to e rwoel hiciiMil « BtaM*, 

•o M to txml MIT talMidtsnr moivtiiTCe— jMtrml, x*l 

A patent far a tike porpoee wna obtained in Jnne, IMS, by Mr. H. H. Wataon. lie 
araiU hlmaelf of tha btaaohiag power of oxygm. H rrdred from pc^nganate of 
imaah (chameleon minenl), ia the aet of ita dcoompoaitin^ aei^ while « 
mth tlw melted Ikt. He praecribea a kwdeo raiael (a well JmW woo^ luh will 
alw aerra) flnr operating wpon tbe meh i eii tallow with ooe-twent^h rf In weighty 
the mangnaate dtwotved In water, and aeiduhtad to ite ^r. 
weU jataed, ami gradiBdly healed ftom 130“ op to 81S« F, arf maintained at that 
trmneratnre Ibr an hnir. tin aceonal of the tendency of the diaaoirrf iMm 
tnuiBta to apoataneoiie dreompoaition. it obonM ha added to the tIUnle aeld, mixed 
wHh the fat prwrlonaly melted at tbe toweal lempcTatnre coocutml with Ha flnWil^ 
Mr. Wn*oii, of Vanihall, haa applied eentriftigal action to the aeparalton of ib* 
tinnid from tbe mart aotld paita of tirtty maneia, employing 

eetractora oned by Seyrig aad Oo^ ibr <^ing IrxtiW fidwica. Mr. • 

■tout eoltoa twill ia addilkm to the wire-grating; and in order to ar^ the °r^>ty 
of digging dm oonerne parta, and to prereM them from mtafx ^ tof 

the^aebarge of the oily matter, he ptaoea the wbiihr in ■ neg •. Inchra m dtnmet^ 
and of inch length that when laid on the mtating macfaiM 
two coda will meet The apeed of the machine mwa he kept W®* dfj “ 
atenrie acid or tararina wooU paaa i which ia known by 1^ htn^ty of tW 
fluid. To take adTamag* of tbe lh|aefyiag influence rf heat, he keep# nmiprtn- 
Ure of hia own raom abont 8° F. ahora that of the mihataneto under nwutanen t 
TltochemimryoftatwiUhafmtodmrrr'«iArta»arp</C‘“«~®F- t 

r'Ari-T8 (FnOa, Tr), hi mhihig. are toturbancea of the a^ which 
the mlner’a uperatiooB, and pot him at a Inaa to dlltoear wbctn iV regj ef aaw or ben 
eoal hai been “ taemm ” by die conralaha of natm. . . 

A mineral rein, tony he regnnied aa a flamira fcn^ *?■ ih— 

fork* ia wiiich U cuMb, or br icir aiaf eaamt ol eotim arooad^ 
enekM at riahl anglai to lb* ua« of grealcM mec h a ni ca l foro* f lk*«» 

a t 
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tnallr AIM is vitb th> aljun) or mttiUlifFniQ* auttrr whicli vr SmI bi Obrni. AArr 
ibb hw t»k»n l•Uw. Uitr* ku Maaeiiae* be«B > morMorol of ■ ponton of Ibn mand, 
■nd tin mincnl rein, or lodr. luM hem ftnetnred. A ihopW tlfautntkm of tUi t* tlw fol- 
»•>«»» w« harr the niartsl rein dialocelrd, and MberquMiUr to the «<■«- 
location there hai beee a ftirmatian at a atrina of ipathoae iron, followia* iW bmdinn 
of a enek fomwd hj the moTement, which, m tbia caar, baa been lea than the width 
ofthelode. In the large a^orttr of cxamplea tbe ’‘heare” or'‘throw” of ibe lode tia 
bneii rerycai^nyp. It b miuU to apeak of a/ew* aa if the flatun had alnallr morad 
the lode. It anoold he nadentood that an aetn^ momiirnlof gTralmaaaceef the juikl 
^h U Implied, and ewueneeoll;, the lade haring been ftwined belore the mortaelt. It 
ia moeed with the rock in which it ia aocloaeiL 7S8 b the pbn of reioa I, t, II, 4, 
and an Elran eoitne a n. which hare hen dbloealed aJoeg the line A. c, and all the 
lodra and the Elran coonc mored. la thbeaae the amreaieni baa prohahlr taken nlaee 
from the Nunh towarda the Sooth. Thb diatarhanre will be eontinned to a great 

depth, and 10^737 b a aectiootbowiag the dbioeatioo of a lode inlotbiwr pan! In 


fM 737 



thb cw the mormnl hm J^lmhir bean the nthaidenea of that potlion of the groond 
containing the loda i, ao^flkr Amber anhaidnee of that portion contaialng thr lode 
a I the coodtl'ion of the anrfiice bebg oohaeTiaeetly altered hr dnadatlan. The ia- 
cUnatian of a lode b Anoentljr changed bjr tlm miiremenu, thna db. 7SII auppoaci e <f 
to f*|nieBt the original eonditum of the lode bp a cmnrnliion, the purtioa a A haa 
lUlca^wap baring a chaam between, and the “ dip" or iorlhutiim of the lode b 
therefciv mtttriaUp changed. The dircetiaii of the lode b frcqiienltr altarcd hr 
three morwmrau. Jlanp iodca in Cornwall hare a direetian ftocn the N. of E. to the 
"P *? ■ "• o«I»« hide of wbbb the direction ia chanced from Uie S. 

“^ 1 ^ *"-]•*** t?' dJaturbaacca arc of Aequent occiurrocc, the dldl- 

ealtba of miateg ara creatlp iorrcaaed. 

T*** Ohairnetioo. foond ia toal-flei.b. which lender the ararch for 

coal ao diacnh, knd ihclr mining ao lahoriona and nneertaia, arc the foUowinc-_ 

IL Pihaa. *. j^er Fuaha 3. tIMttt. 4, TmtUt*. ^ 

^^JThe fin* three, infer d ial»xa t i«ai af the atraU t thr fonnh, changri in the hrd of coal 
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DikM MtrtU qo» only to OM Itoeof bcwm* toioiHlh *^,*^*1^ 

_ 4- Jiffairni dirwtioM. WmI hi«# oftirti iiT«(pil»r bvodiDA b«it »h*Tp 

ISSto n«nb.n wltoin , «b»U m. of a n^g “ 

era croMtog «fc oifc«. F-f- ?«. !»!>*«««« • plM of a «al-6eU, 

lAtfnfctrd wiK prenittoM A ■ 

aa4 r n arc tvo ilikao o t a n a tog parallel 
lo rack otker i a r ao^ o H arc cro* 
arC.hlMfoc dikei, which dHldo 
the tad mu aad Uwr primary dikoa 
a a aiul o ta . , ^ 

t. S/i/u or >«&> mo u Mralght 
lion ifamagb ood-mcaaorc*. aid at 
rrery angle of tocidence to each other. 

Fie. 741 reprwent* a grtamd plan of 
a coal-flcR with two alipa a a and c o, 
the ttoa of bearing of the (dance of the 
iirala. which throw fl*m down to the 
oatcropi. Thii is tho limpleat fucm of 
a aliii. Fig. 7*t, eahibila part of a 
coal-Brl4 toleneetcd with aupa. lilm a 
cracked aheet of lee. Itere a a ia a 
dikei while the aarmrw Um th^ 
faiilu of ercry kind, prodootof dial*- 

2::*«> 

*1^ toVcmical^oo, than to a gmond plan, wUw they ie«a to he 

din«cmio.k V,. 743 la a rerfcd ae^n of a eod-BdJ. 

741 '** 




din to riac ahowing three attaU of eoal a, ». c. a a reprmenta a dike at right 

frtM dip • »»B 4oi|.bed*. Tbk rtctUMrulw »mU mrtely tb« 

biu farther to ib« ri^tb«c*Ui^di^ 
^STuinSkl. A e. and ao« only^na them, bnt b« 

-ai-ffc.. ibrown them aad theb conanmitanl atrata greatly krwCT dobn i hot atfll, 
ZlSJ twTdS^nbc atrma irttto thrir t^aUcliam ^ g«»fW 
the ooMJoirMothrt dike, « r, Intompta the coaia e, A e. not nterely hreaki^ the 
j^.a^dty’of the pUnca, bat throwing Sm modetataly n|S ro aa to 
Ifudlaeiiim aa ahown to the fignre. It anmctiaiea happena that the co^ “J“* 

dlimf^^ to.y lie ncarty liptiroatal. mto the rfectef toe 

dike c,», ia then to throw 744" 

tyJi the coads altogether, 
liwring no matlge of them 
to tor eompertmcnl a. 

The effect of alipa no 
toe atrata la alio repre* 
aented to toe rertical lee- 
tion,;^. 744,wh»reo,Ae 
an ecaila with their aiao- 
ctotrd atrata, a ■ is an 
inlcTteettog alip, which 

Om it U otJifT writd I, 1, 9, »ot U »€ 

n 8 
































FAULTS. 




roTDptrtmant Ko. I. c A, k • dip prodacing s nnilar mult, bat not of the nine 

'i.’lT?*®'* *.•**’’ «»«»• i» «rt«kiti to the fooner | 

the efiert of which k to threw np the omit, ai ihown in the area Nu. 4. Such 
a dip occndanaDy bring! into play anni Haled under iboM marhed a. &, r m 
M 4, S, S , ^ U nay happen that the coal marked 4 Urt hi the prolonir- 
atMm of a weibkeova lenm, aa r. la the cnoipartment No. a, whea the can be- 
rwiie! paaaling to the miner. In addition to the aboro rarielka, a number of alio! or 
hiicliH MI oftn, eora ncM oite another, aa in the area marked No. S. wbera the lodi- 
koo»iid.«hle, but the aggrexat* dklocalioa may be great, 
Ui ft nrreuea to tfao aeaam of the Cih (otn|iartmenl. 


743 
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Tile main of dikea and aiipa oa a 
bofitoatal portiun of a field are txem* 
1 piified in /p. 743. When the coal- 
Bieoaima ate boriaowal, and the faulta 
ran at a greater angle tW 4 jii> m |||, 
line of bearing, they an termed “dip ' 
and “rke‘*fiiulta.MaB,e B, aa. iTbe 
fellowingyk. 744 . which k an aoearalo 
Hction of the Sfuetyn eoal-fieU, Fllnt- 
•hire, will abow the amoenl to whieh 
IboH dntarhancea an experience 
The lettori mark with aulBcicot dk> 



» Wofloloai. 
a. tmis. 

S'«•»< WHied eat. 

4- * m. 4MI<>. 


I a UtkftoriiML 
/. Dma 

• «- T«» 4 «oel»ora»tfat. 
'X iltoaet (ManM^r^ 


4 Nila Mel. 4 A. (eery red.) 

Jft. mmI. 

IkMoMacIa 

le an. ca^ 


thietneM tha beda on eliliar aide of the 
fknlta 

1 Coal ekwm or engiaean ngard the 
^omiom BOW deaeribed aa being aub. 
jeet in one reapeet la a geaernl law, 
which may be Una expUined:—Ut 
JV- 747 ha a portioii of a coai-mraioro | 
K ^g the pamuna and »the roof 
of the gobI-ocb^ K in pnraaing tha 
orantin M c» • 4iJu d ocean, atBaditif at 

•m, lonring the eoal'^nm aadiitarM oo eithar tide i but if a dike r furau. m il a. 
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M obM uck wkh »»»' i«Tei»nrt, Uwy tooelaie UuU lb. 
putilKM berwm tb» Mnua. hw bu ihrowa up lb« mtutuI 

i^t mhowii at o. Filially. i^cmU a dlk* h mtk» at t aa aama aagia ^ith tb® patip 
meat, thry eoaclada lUi tka dike hat thrown down iha coal meaMrea into the poaU 

‘Ta^iud 

the* tre iwc «i(b ta »oriin( ib* uiiaew Thu« 1« TW. tf ib« i^r i* idtiw^ 
to ri*i tbc dib» A a obvmair d«w Bd eban^ ^ dmwtin^ Wl c a 
tknnrilik* of a ocrtAin Diia»b*ro/<blbaaii lowarila Iba nia ct tWbawa,^ a rbaa 
uIXmdDu tba riaa. Oa tba a«bcT baad. abfu thr dikn Mtri^ 

«Ub by iba laiaar ia vorkiaa ft«a iha tW lo tba dip. tba numtm at tba abora dibM 
«aald te »«iitiad i fcawlutU aa ajUbraw ia tba Ant eaa4% becamei a dovatbra* m 

tbaf**<r*M araalnalJ and partial afip a, ahtra tbe diabicaliM d^ 
ooc newd tba tbickacw et tba caalABoai i aad thry are comeUj raougb cailrd rbr* 
by tbe aunar. ftp. 748 rrptd 
•eata tba operatioo af tba Utebra 
A, a. c, n, a. r, o, B,oatbarei^ 

Bteaaomk Tbough otaarrrd ia 
ooa or two aeaiaa of a field, tbn 
may aot appear ia tba r«a«. aa k 
tbe eoa* ahb dikea and (bnlu. 

la tbe oboTB deacriptbm tba 
lanitaan •’f ***** 

dd!e,°^ rf* the it b act that Iba dike baa lifted tba eoal M ap nr 

dnwB, bat during tba coaraUre BKrrrtnenai «f the rarth. when tbore **5? 
being fcread fr^ betoa', great moreauaiu aere 

Ibro^ abicb the moitca motler aaoriided, aad b^ ^ aJieta^ la tbe poaitbn of 
the bade, abieb were prerioaaly, perbaia, aeariy I",* **°"”*^ 

FKATUER& (pLmm, Fr.j /etbra. Octol) “The mod be^JH 
pka. aad tbe moat bigbly elaborated of aU tbe ctreertap of an^a. doe totba de- 

VeWpmimtof tbeeiddenniUeyitenbmlhaflap^rfbir^ — 0«e^ 

TfcidKrrooa«rtrrftb.“9adi;-the“.LA**«d«^""«»- The raae conmala 
ofobarbe'’and “borbulea.* - . i ..r is^ 

Tba t«ia la piewed by a hreea and ati upper 
drr. eoafcal ca^ca, fitted oar apoo onathar.aiia omted together by a reoM pedtet* 
'The 1*0/1 Udil^y bent, tbe eoocare lida it diridad n^ tno 

longitodimd linowittaoed ftom tbe apperorifieaid abUieiTO^ 

Both tidaa are etrrered with a boniy mayrial 

rackNM a preoliar *bl«*. aoft. aiie^ _**«■ .b^iUterfS 

allaebedto^^oflbcrhafl. Tbe *a»*«*e are gtreo o* ^ eldwr^of^ 

bariKi^ •" aeOKtiBWi aimilarir barbed Ibiaeeint. aa amy be aeen In ibabarbolea 
of tW kog fraihrre rf tbe peacoea'a tall . . , .. .i—, 

The borbtilet are omomooly ahoet tod elaaa art. aad earred m realm dlr^i^ 
in that lao adluinlug etriet of bartwln huorlork togalber and fcoia mee^wa 
W nhieh tketarbm ooa rf octed iata tbe chae and naiatiiw fna^nf tbe qaill, or 
~ ftaiber." propetlj m etHed. When the barboln are long tad jooaa. Ib^ chamleraa 
that fiaiB ofiSe feather wblcb ia prepdriy eaiird a “ plyyb 

▼aluabb prodoeli nf the plamaga of birda io a creaBemal poial pf »*», aa a.p. tba 

''rm lotrre borW ia atery kind of feather are oaBall y looea, fOTiala^ 

tbe dona, wbioh k iactauaed ia moM btrde by nbat la palltd tba “aataaaory 
Tbit ia onaily a aoft doway laft. bat rane# la *<*?**» 

feAonnfdil^partaofiehodyortlKarei-hnd. 

etumag depaode upoTtba peapoetii* of laaae aoftdi^^ «lm iatothafempj^ 

ttooTaadWii- ^^aooeaniry^am. “ ia *-*7 

doeka, b alaioat aa koig tatha feather ftfii •brt « 5***»«»- *•♦”* "" 
uMTetal ralaa of the Iba there of tboee a<{iatie btrda—Oieem. . 

Tbafiretnreariageftbeyonagbinliaadoaa. la am* toda a eerlM poHma ” 
tbe deaa fraiborafa wtaiaad trilh the tree fea>haii> aad ihia propottka ia aeaally 

greotem ia the aqnotie tdrda. , . » i_e 

It k taool rcaiarkabk fai tbe eider doek {Aam mJ btmmm). «a 

eider eoaibiiica. ailh lu peculiar t nfta ere. Aaeorea. “A**"?^*^** 
rlMti~*T that tbe uantby ef tbk beaotilWl material wbkb be eomprcMcti bm 

(ooeenled betnaaa the tao haada of a man. trill aerre la ttaff tbe oorerka af a betl. 
— Oaea. 









FEAXaiiUS. 




FtvUumeaniutBte the of ib« nniuCurtiirr at thr TtrnmoMthr, a luiM ginn 

to tb« artiuo wbn irrqwm ib« fnlbmi of errtaiii bird* H ornararal) fur Udio* and 
for tailllaijr ntro. and to bint aUo abo onnbiticf ibe foatbm in rariana IViroM. We 
abail eealint caifarirca vitb ibacribiag the method of prepirinfaatnsb&atben, M moM 
othrrt are |tmpa^ in Ibe auM way. 

Betrra) i|uaUtic« are diuiagaiabed in the faatbm of Ibe oalrkb i Iboae of tbe male, 
in panienbo’, at* vhiter and more besniilhl. Tbone npon lb* liacb and above lb* 
wina* are prvfitnwd t Mat iboaa of Ibe wing*, and laatly, of lb* laiL Tbr down i* 
Ibe featbrn lb* otber nut* of the hody, vbhrb vary m iragtb from 4 to 14 
inebe*. Tbi* down ta Mack in IM auira, and nnf in the tVmale*. The SoimI •bit* 
&atberi of the fumaJe bar* altrav* tbair end* a iilti* gre^iah, vhicb laaaena tkeir 
liiatre. ami lover* lhair |ihcc. 111*** (Mlbon are taiiioned from Alj^r*. Toni*. 
Alraandria, Madagaacar. and Senegal« tbia being tbe aritr of ibeir valoa 

Tbe armrngpmm* la that periiinaedt—4 otinae* of vhito aoaii, (nt aenall, are 
dlaanived in 4 iKMtnd* of valer, nioderaleijr bot, in a large bMin ; and Ibe anlatiun i* 
nuule into a iiatbef bp beating with ro^ Two bnadle* of tli* featbera. tied with 
packtbread, are then introdnc^ and ore mbbed MU with tbe banda far ftra or aia 
niranie*. After ibia aoeping l^jr are vaahed in clear water, aa hot a* the band 
can bear. 

Tbe wbitming or bicaabing la jierdtrmed hr three nceeiaiee opcratlooa. 

I. Tbrv are imnuneed in W water miaed with Spaniah white, end well agitated 
in It; after vhieb Ibep ara waahed In three walera in aaeeeaaian. 

>, The fratber* are antred in ooM water eoataining a little indigo tied op in a toe 
cKitb. Tbep •bonld be pnated gniclilp through tbi* fa^b. 

0. Tbep air anlnhured in the mate wap aa ilraw haia atw (aee Sptminuac) i they 
are then dried bp baagiiig upon eonla, when tbep most be well abaken flron lime to 
lime lo open Ibe tbrea, 

Tbe lib* an aeraped with a bit of glaat eat elrrnlarlp, in order lo render them vary 
ptianL Itp drawing the edge of a btnnl knife over the fllaoKBU they aaaome tbe 
curlp farm an moeb admirM. 


Thoae faalben which an of a dingy golonr are dped black. For >0 ponoda of 
faalbera, a ttrong daeoctlDO i« made of It poond* of logwood in a proper qaanthp of 
water. After boiling it far d boon, ib ^logwood ia taken oat, 9 poonda of eopperni 
an thrown in t and. after eonilnaing Im rhaUltion for 13 or >0 minnleo, tbe copper 
la taken ftam ib* trr. The featbera an then Immeracd bp baodfola, tbnrooghlp 
aonked, and worked aboni i and left in two or three dap*. Tbep an neat rleaa*^ In 
a verp weak alkaiine Ipe, and aoaped tbrea 4CTvr*l time*. When they feel very aoft 
to tbe tooeb, they mtwt be rinaed in eold water, and afterwarda dried. White ftothen 
are very dificoli lo dye a toe Meek. 

For dyeing other eoioon, the faatben ahoold be previotttly well bicacbed by the 
•etion of the eon a^ the dew i the end of the labe being ent aharp like a Inotbpiek, 
and the faalber* being planted aingly in tbe graaa. After fifteen dayi' expoenre, they 
are cleared with aiwp a* above dcMribed. 

/lorn telmr or /uei, it given by taflfawrr and lemoa iniee. 

rej^ya boiling hot bath at Bnti] wood, after aloming. 
re*mn. The above deep red ftsther* are paiaed tbroegb a bath of endhear, 
dc .Vena i mr. TU# deep red ia paaaed through an albaCn* bath. 

/Hart y nmr alade, arrdyed with Ib* indigo vbL 
IVUoerv after Vammg, with a hath of tsrmerie or veld. 

Other lint* may bo aMaintd by a mixton of the abov* dyelk 
Fratben aapply na with a aoft aiaatie dova on which wa can regoae our wearied 
ftame*. and enjoy tweet abwbn*. Soeb am called M feathm 
Oooae ihatbet* an moetWemed. Then ia a prrjndiea that they arc beat vfaea 
pinched from lb* liviag bird, which i* done Ibric* a year, la aprliig, midanmnier, and 
tte ^nnine of harreat. The qaaiitiaa aoughi far in bad featbrn are aoftnet*. 
claaiaily. Iigbtneaa, atid warmth. Their only prapontian when cleanly gathered arw 
• porpoae Ibtyranal be lint 

weU dried eUber by tbe Mn or atnvo. Hiaviiig or bat air behtg alao acccaMiy to 
nmovt* ftOT BntnuU nuidi'r Uibifl to poti«fy« 

Tko fMUkm of Um rUrr dttek. ctD«d eid«r doviip potir« in « 

nperior degm* all lb* good qnalilic* of motm down. It ia and daily aa acOTariag lo 
be*. ^ never thoold be tlcpl npon, aa It thereby Iom ha elaaticity, 

Qmet fi^ntiog. TbcM enaiet nanally of tbe faatben plaebed out of tbe wing* 
™ Dutch ^Ua have bcM hi(^ly eettemeil. at Ibe Onicb were the lint wSn 

Ut oj^ the art of Prepor^ them well, by clearing them both intide tod onttide famn 
a ^h^iu with wbM they ere aatarally impregnated, and which pnvoata the 
mb from flowing freely along the pent autde with them. The Dnich fur a long time 
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rm*U«rf W ckOen or to «■« ih-<0*: »»»«'“"f* ~ 

tlwrt ii«« to dilolo nurtolie oeid. ond then moktoff them pertoeUy dry. not im» 

uJJmlS coloor. by U- •‘b'f-lbr^ui™ uSJSt 

tlw Dutch OHlhod. ud to. pnDctprt woto^ ii 

nooll «•« flr*. toto which be tonuu to. torrel^ to. sBOI tor »bot » t^ 

by. It. root tioiehly below hi. Wtuit-edgtd hnifc 

traly With ih. left hind. dmw. to. qmtll hntolT ih^h wito hi. 

which toe qnill i* hud to iwwto. tol. pre-u™ * ?”” *^* > ***5: , 

am MM aoiHi qsiU. chrottKh hi. lumd. to • dor e/1« howii Tb^ 

“m«„ mrublid byTw^ with . ptoe. ^ to»*h dog-ttto .km, «d too. tod «P 

'“ Uttogoo..'. win#, to. «». .Ttofior brnben ooly «• tmlMbU for 
«m rooodcM of Jh km toe .h^l the B«t two «. the b-. of 

‘ VeI."; Jon. i^. »-.- 

Ui^MMxh. ftom Wholerw «»*. obbuo-^^ H “ 

^ cmeii !«.««• of pboto The letm b .pplJed to uy 

^ phmu by MMplybretoing dowo to. lat»r^ wMhmg with w«er, nd Mb- 

‘^DEn.- -tom, . A omll tatonl lode tklUng tow toe mto. tod. or 
mtoend erto. 

FKLUMO^UlSE‘^'S.*b5t« of the fcUmOBiprr to to *l*Tale U- wool from 
woJi to Ji to. -ripp«l toto. K-. to to. louhcr 

*** FEEsrTku'l^lito-. rr. I 0 «id.) to . nuaerml 

rboBbaiibl priioM. Muceptihl. of two etatTigtoj man pnrty 

tpec. gniT. »-3» to « »I Ktmtehrt gtoefc h« thra J" 

w^^oed I fiidbl. Id to. blowpipe fado a white emi^ i^iod 

The Uqiiid left ftum it. analytieal tnmtoiait with ntoal. of baryta. niWe a^ a^ 
carbo^ of aramooia afford, oo CTopondiot “ aU^™;; to^bT^SSto 

nUtiaa from it. chloride, aod appear, from toto, aa »«=^ .■*,?** > to 

?-el.par eooatot. of dliea, almniaa. IT Wl potato, W t ta-^ 

inio. »7&. —(A«e ) Thto miiinwl to a leadioif eoo—tiarat of (tranne» ••. rortethw 

rfthieh, by i£ OanmpZlaa of to. toel^ fctapar. ftmuUr^aoto. or Ltoo«b 
■totMTu much BMd ui to. poroelaia and bo. pa*«*ry maaothetan*. 

Th. Frlapar. may b. diridrd iato four •mop.t— _ _ , 

L Potato fcUpar (which ofton cmdaisa ■oa.c toda) ; eammam /dq—r, or ^oekwr t 

fetopar (or ioda and potato) i oftito, rparolto. oligKbm. tod mfkliat. 

Ill Soda aod liBM fttopar (eoataiaiag atao. poMto), ndnmt, ratfH*. 
lY. Ubi. feUpiir; ktorodwia., ikwrotoriM. 

I.’ oTraot^Jfc’tlto eooatitartl of grttil^ of jto^ !!,I!2!7»5i^tljooI 

ftooi40to4ipwocat,«icatolaafaaica.«S-«4. ala«^ C^Hiliito'i^rieled 

It n ctoooricaiw pato fleto-cotoar-Ew yellow. liSS^.7Sdto« 

to toe nbtnnularent .arWtiea. tocra heiog tMy aob-rarton ea 

of luMiw, cotoor, Ao> to which other aa^p tor. Wn gl r^ adnUria. 

M) eompteheodto aiubr the geoeral naato of oftood^. to* ptocipri are adnl^ 

iiaiMparcalortranalneeid febpanfooodinbrga 

aJ^n^ are rartotto. -lataria. 

leitofa. la addition to pataah. aom. apomnena at adalarb coatain aMR than Ibar 

’^C^^mTrwaa (Siiw.dm. wr-qy-r hi pat). «**«» ery«»ntord in too tor- of a 

clear Irauapaiwnt gta— b trachytk and rob—me roc^ _ _ • 

Mr Bcmamw Battled aftrr the dtotiagaialMd «~to^ 

•ydUTto a yrilowtoh-ri» 6-1^ toUpar ham tlawhto. -to ftam Btordrto. 
Bar Esotcr.-: It to rea—rkabb foe i— ofatoacenc.. 
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FFXfiPAIL 


E«rr»»?r»U«(Wh-eoU>ui^«y^,«etOTiByloMnygd«loidiicarl£ilp»trleJu It 
eantaUuSpneeat oTmipmsu. 

Lcccm <* tiM *o hard u on lwlm i f , b &sii«{iD«iit Mid inibalUc. It oeran in 
d^bed mp«wib«]nJ er^itak of a vhila oolonr, vluah. froca Iba •iniUritr of (beir 
fafina to tb« eoiaauu ranetj gf ganwt. bate oblaiiMd tba aamr of “ »bila aamet." 
It n fomrf abmatotlria laehtteon the HWne. betwoen Uke Laaeb aad Aafi^fa. 
and alw istlu oUn btaa of Vesutiai, Kane of whieb annar to ba alaioat aBtiielr 
cranDoari of tL “ ThalaneitM iarai, of Iba n(!igbbaurboad?Baai«, bate ban oat/ 

for uie laal tOOO jraan at Icaal, in tbe ftiramitai of mUiatoim'’_ Dmm. 

It b a mapoa rd of lUiga. St-I i alamino, «a « t potaah. »i a—toott. i 

IL or Ckndimbit b f^ioaMly a eoutltanit of ■tranlia. amL nora 

Aaqanllv tim cotmta^lmar, ef ayanbo aad (nenatooai bat b oftail aeeim 
a ^ Mtad witb Iba b^ in tba aune snnita. wbeo h mar be dialhvoiabrd br in 
tnmalooney. It b eompoaed of ailU 887» alamiaa. iVsi 

b aoppoaed bjr Roaa to ba a Tmatnra ef Manar aad aapbaUncL It 
fi^'y?*^****? !■ iIonMy obliqoa r^bld priaiaa. It combta of 

•U^ Al*66t M Bin inn , 9#*M s Ifw* 1*301 ioda. tWOi 0^ w t(MHMX 

It b ^d hi ^ ti^jwa of Boberab and Uanfair. b tba laru of Veaatiaa, 
and in puebMooe in tbe kboda of Arran and Hum. 

**■“»*3-S t aoda, WS - 
b^t wbb r•«» At Tncriflb 

•" iix-aidad prbna. and b oompoaad of 
■tlj^ tt tt alamina, us'd t aoda, tfi'bt potaab, 5*1 • loo'll. 

The aam n^Une ineliida tba trjmuUbmd nmaUea from Vraorina. wblle, nmUt 
^BMna KaM^ ye ramprb^ tba oonnarr maaaiTe rariatba with a nrraay toatre. 
It » l« tba oldar laiwof Vaa»rina,aad in tba bra of Capo di BoraT^ Bomr. 
III. Aananaa ooeiin m a wbitbb tjranilr m tbe Andaa, ia tba Voana. and cbe- 

^t alnmiaa, a.'M* t peroaida of irM,Tcbi 
O-adi lima, S-bl j aoda, e-M| pota^ llb^olOO IN). maBnaam, 

layl, la ImbmWita randandbjrdroS by partial «taratinn. It b of a whitiab 
^mr, aomniM with a ah^ of pren w bine, and bat a ptMrtjr or gtnur liMirv. 

It jooa bta of ailiea, 8Ma; alumina. JO-oyi peroxide of iron, 0'70i protoixitb of 
gwra^Wtlimi^ 4^, mngnaaia, IM| aoda. 4-85| oet^ 4-43 j water, 3'IS - 
«* SA-^ZMhm.) Found in the porphyry of Taraaay to the Voint. 

oentin to wb^ Innaloeeat ortraiupannt eryatab, witb aritreoin 
loatTfe toaUntof to pearly on the pbaaa of cbarape. It conabu of aiUea, 43'* i 
^ “*“« Hill oM bran ef Vcaaviai to the rarioea 

J1.-J ^ ^ Wand rfrtocida, to tbe bay of NapJea It C 

**?. "*““* Haaphloa, to immitie dykn tinrrtting ItoMatuaa 

(bwadap 83 per eant. of tbe l»ck)i near CarltogiM to Irrbod. 

^ *Si rariety of anoitbite, and cooabta of tilioa, 48-3S| 

peroa^of min,l 3r,mafneaia. 0-97, proNixideof maaaanne.a 
tiMi UiBe,^.-|61 aoda, I'lSi potaab, irCJ •• IUO’SIX—frcald. 

alamtoa. 39118, lime. 

It pwlyidly aa a eooMltaeBt of otbar mcka, to the braaof Etna and Yrau- 
rerde aatiqaa of Greece aad other porpbrriea, aa wall w to errtaio 
bnrnblndmr^ prim^ On the rtimtl^Uhrador. .hence Uw^ 

*? »itl> boeaMendei. hyperatbene. and macnetJc 

^Ubm^ej^n, a fine p^ mri on mieoiittor iu b«.tiKa^,rM 
r^iT?*"*?** ■ P**^^*"*** aometimaa natd in jewrllrfT. Vbe 
pam rabibitnigt^ rar^^y of eoWrt are dbeeted in irrofnlar ipiiit andp^bea. 

iw Hd ^ P«w«hmCd^^ raj3 itohTof whicrii^ 

(ir”^ “ ** 

e J'to brmxleb. anidr-btHiaa. It lotdii brat when 

liaal of akiU b raqolrrd to diride tba 
‘"‘••“'"'t poniooa (oa nbich^iu beauty depeodt) 
•"‘WpbyedlolheotmoatadTBniage. y wpeiiMy 

*• •*“ miaetwl to wfaiob Arfredaoa drat db- 

• '*“*’• “A pomeaaei aalbteatop 

Not.ff«todbyffi“EJ!t..S2 

If eonablt of ailiea, TT-9r almnina. 17*7 j lUbb, 8-l t aoda. |-a-IOO'a Tbe >*Iy 
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If h fonod in the tniud Stntn, and m v-nuau* -* 

FELSl’ATHIC. Of i,, ,hlch Uxff «oelw 

FEUTIKO Fr. i SSSTb^ Bin**^! 

of wool, um) bain of ^ towaria makii^ Wi !• «» ■*». 

"'*‘'**^ ^ a «x»PI !*“ luSr^teSTinWnAad » fomUha ituffi and 

in tha propar proportaaia. ^ „» ia tb. air. and u. 

.b«.. bpi. ..b^ M V«». •»? 

CM* iWm to IkU ofloM 1htk» with a p4«3t cf iluck 

Kvtt^isAa Tta 1 ^ nMM k with hi* iuui^ nwr wf ib« bAin 

la all dtwcuoM. Thna the diffaf rnt 

--*- I.- - iguMbr the BefoiioK rribHiHW to tb# AeduMUiM. 

nT^fiSctT^U- fUI^ «m. 8« Ha* bUacracmM. nndrr 

tl- 

bbiKMBN r (Eag. n,.i^, trpAi to vittW Uioh totwiJtt* malKtoit 

i. a waU ,««.my to rrffrtahto ^ „ J.mtion 

pndmbljr gwralnd •> caimmund rich in tkat pnaei|il*. U»e pro- 

-E*2^^ix£r.=^its ssisi^-W£s::ss 

whrn Tiowod m IM CTanpooBo l»»i«na«, liko tl«aa bodica, 

ftoft, liM ^oito Rl»trB laii librnot*. , i^nln. In tbe toft hwaW state it Sa 
translarid, yeUowUh -if^t,nl If in Om itoU t%a /iffmwt bt 

tnaipid. Inodotoa*, >"“*1^ ^Thwa S<Plo70®F hninotbiVwdrja aitaaiina. U 
IWl to K-K •• • tzmp^muT* off^ 
polraftM with tba aan# ptemi^aa 

Aeban*..bi^ti^ 

SllXr^bif 

rrmwataH^ -J b. dindrf imo «T«^.«dA • - 

Anth^ Ij^tie. 

Akobotie or Vinow, 

PuinAetiT., M-""*- 

ty thr UtUT rx«Bpl<* btrta hriaf notict ia WO^^ 

bliJwd •!». th. j.i« rf tha b««n»««™ and 

lotnetime, when ft tunmltoow^ff”**®***^!u» of of maatAUi 

thrlWpnr tafbaad to «>»'^* paru of ..tar W 

ZJST F*-r.««Au^ _ If »,»*««-» «< oTJIi^ io«bf«i.. 

at a imprralare of 90» or 100°, UeneMia^ erritolKoa cmaa. In lartia 

.Miag a littW aUlh. tb. ot 

+ t-nw -c’n«o» 
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Cfyrtrie FtrmnUttim. — Vfhn b mixed whli yraft, «nd la a warm 

flaca lot toa* w««ka, H h deemnpnied and enaverted rato ■« tor>«a» i r ocmL Tbia 
frnDratalioa mmaMei the Urt Baned. The gljneerine, C*I1’0*. fonaiaf metacctoaio 
acid. CHH.)*, aa nigar, C*H*0*, doea lactic a^ 011*0*, bj kiaa of the etroeau of 
voter.—Auar. 

Butfric Fermeatatiem. — If the tactic fermeotatian la allotrcd to proeenl beyond the 
punt iadicaled for the tbrnmlioa of Uctata of lima, the ptecipilau ia port ndiaMdvra 
with a Trrjr oopiaoa ooiotian of hrdroprn pav aad catbiwio acid, and the liqitor 
raataiaa botjnta of hme. to thia aetfam two atoma of lactic acid. Cll**!)**, 
prndoer batrrio add, CITO*, earbooic add, aod hjdnigrn gaa. • 

Fuin/aetSrt Ftratmtatim. See PtiTaaiacrlbii. 

The three Snt naaKd kiadi of fennentatiao demand a mare capeetal alteatkm Area 
ttidr ia^pnrtaiice aa ptooeeaea of manofhetitrr. tiadcr the heada rceprctirrljr— Acme 
AcitH Itcee. Raxwnra, DiaTiu.ATioa, Mai.T, and Wuta, will be Ibond eret^thnis 
entioceted with the piaodeal poii ofthe latject | wc bare tbandbra ooljr oow to deal 
with the ehemicai and pbjralcal pbnumtcna vbtab ara iaeolvtd m the muarbable 
ehaopea whieb take place. Wbca Tcpecable lalietaiicea arc ia eoiitael with air and 
moietare, thee nnderpo a pecoUar cbmige (denaimontwa). OitjgtH ia abaorbeil and 
rarbooie acid and water are (Iren idt while there k a oonawrable derelopmriit 
of brat. Tbia may talw place with praotar or Icm rapidity, and tboa rriwmcwawe. 
(ermealatiaa, or ooraboatlnaaiia^ be the ■molt t (be apnotaacona ifokion of hay (aa 
an example) betap tbe Bnal aettoo of tbk ablOfptiaa of oxygem 

Sarrikmvu Fmatnialitm ,— If etarcb, O'll’tl* r- lIIO, be moirtened with an inliuioa 
of pale mall. It k rapidly concerted bito dextrine, C*^*©**, aad hence into gra(ie 
Hilar, C’U'H)’' i tbia if eapadally railed the mccharine frrateiitatkm, lince angar k 
the reMit. 

Antic amJ AkeioHe FtrmtnbUiam. — If tupar k dkaolred in water, it will rcmiin 
perfectly onaltrrcd if the air ia rxclndedt but if rxpoaed to the air, a gndoai drc<uu. 
pnailioo k bctmgbt about, and tba aolutiaa becomea brown and aour. Oiygrn baa baca 
abaorbeil,anilaca(icaddprodaccd. I(ilio«ercr,tbcMpirkfaroiipht intuooalact with 
any organic body vbieb k in tbia itate it( chanR. tba partieka of the aogar panietpate 
la the procaai, carbonic acid it CTolred, and onW/ (iodneed. There are aoaie aab. 
■taoce* whichirwmara actire than otbera ia prodocins tBii change. Yiatt k the moet 
remnrkable t bnt blood, while of egg, ginr, and fletb, if they bare begun in potrciy. are 
eapobta of eieitiBg Irrmcntatioo t rcgetable albomni and gloteo being, bowerrr, aioro 
actirc. Vegetable ilbumco, gloteo, a^ legumin differ from moet rcgetable bodtea In the 
large ({nanttiy of nitrogen vbkh they contain. Theae mbataneex extit in all frutii, and 
hence, ^ticn Amit ia cruahed, the lugnr of the Juieea in cootact with tha atbomen of 
glaten being then expoaed to the air, oXTgen k nipidly abaorbed, the nitrogenone body 
hrgtna to potrefy.aod the ngar poama iolo Amneatatire activity. Tbe aeceadty far 
oxygen it at the coauoencemeat of tbe deeompoeilioB t when tbe potreibetiaa of tbe 
albumen or gluten baa ooeo begun, h extr^ tbnngbnet the mom wittuinl ns 
quiilng aoy Amber aethm of the ak. Three may Iw rcgmkd aa natarai fcts 
mrnia. teaac k an aniSeial one. Tbia body will be more panicnIariy>dcKnfacd. 
See Vaarr. 

To pnidwcc 4 vinuoa Iktuld, it k aeceanuy that there ahall be preaeot lagar, or 
•ome body, aa itareb or gum capahk of eoaverahm into augar. a certain portion of 
water, and idma fmxnt—hr all practieal pnrpoaea jrewelt and the temperatare aboold 
be ttnadllT nmiDlaioed at aboot ao* F. Doth cana and gnpe wgar yield alcohol by 
Armenlallaa. bot Lkbig ecneideri that cane ingar, before it midergaea viooua termen- 
tation, k raorrrrted into grape angtr by cootact with the fermcult aod that, eotae* 
■tiuatly, it k grape logar atone which ytrlda alcohol aad earbook add. 

Ora|>e Hear, u dried at IIS", coataiaa exactly the rleineati of two atoma of 
alcvbul and four of earbonk acid. Aa ffC’lIH}*) aad aCO* arim from C”U"0'*. 

Cbm ragartabeamiitnniifvater to form grape aogar. It foUnva theiefotw* bat 
oane ngar aboutd la Armrating ykid more than ita own weight of earbaok acid 
and ak^ol i and it baa been aacenained by expcrtmetit that loo nuta actnally giro 
loa, wbilat by theory IDS aboold beprodaced.camjatiogaf SI-3 ofarbooio add. and 
SS-7 of akoboL — (JCaae.) Dr. Pereira baa given tbe fottoving very intdligibie 
amuigement to exhibit tbeoe ehaogra t — 

■•TtBMt. roafuwrni«. 
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Tb». wat ^ 

W.fl»l.bowevrr.«».-»«r»i-.I>~- 

iDBlpU«d wWcb U m imporuni to *”*^ rrnrf nfi<—-"T*"”'"— ••»><*>■ 

pn*«iU tlrT«i*b th« 

by nteriBa fajflBeneia ta ?“7. P*” ,i^ aate. Ferwu^uiitm, 

ertir. »«■ without “ I, u« pm«« o( 

^ nhTopetKnii or non^ra^rtH^ 

pulrefirmf Bibrtui«« or nn™«rtfcig^^ po^ dwtiBgolrhM, in b<nh palr»<fnetkm 

,h>cb i» Irft fbr «c« tim. in 

B^eorduig to BloftcJctttt, ^ niii.* «hi 1 will iadare akoholio ftnnrtititkioi Ui 

Biungwou. «b.Un«. into to (to ,.it..to.or, ta 

mnLbctnro of Boqorfort cb«tM| 

tiS-S-S?e:i5:Wirl?s rr 

«MB ^Rhool llu BdJUllBI ^^^^'t2rw'tbB'»^Bbw*r 

ssHrs::ira2xj.-s. 

5 :!:s:S";S 21 

ihrrHbw ptc^npo*. 

is^B.-ns :sin.^ cs^ ^iSs“ ■'" 

I?j 2 sr,"-Ws* 
S^'Tz-ji'sr.ss.'sxzsr^^ S 

ILSSI rr«brf in .»oi« «l»er. toon * ^Xf- 

of rnp. «|E^- .b. toter ^If .b. 

»«<nnl under tb* nUcroKopt. S,« ir n fcrSibl nftrr 

SSiSw Sri “ * 
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KTvad, h«t DO patHTnetioa coMei; tii» Veil naliad ami htrodBCod ialo a 
fimh aslatkia of m|<v near, coollaue lo grow liuariaDU;, iaducing, baDrvcr, tf at 
all, hot rery ve^ firmrutatimi. vhioli mpUDy eeaaei« Iteaca tha growth of fhogi 
during Amoentatire pnftiaaia ii bol a Mcaadary nhenointaoa. TIu* inrriMi 
reaUaary femcnt. which oeoni after y«u< hai bra in contact with ngar, arucf 
from a derelopofml of ferment eellalcae, which probably takea ^arr at the capeoia 
of the aasr. If nutKlc, gebtUae, yeast, Itc., in a ttrj adraneoi stale of putrid Oo- 
oompoaitinn he introdaecd into a auluUoa of I tngar b 4 water, sU phctminena of 
patrelhction disappear» after a few honra, aetire frimeataiiiM acta b, ftrasmt ccUa 
bring ibrmni, and the Ui)aid oontaina alcohoL bat no manaitc. Tha inaad^ty of 
enubed yeaif is dae, not to the deatrurtioo of tlw frogi, bat lo the rhembW ebangea 
which arw mdoeed b ynal dnrieg tha ronaidatnble tbw neewaaary complete cam- 
aUanlioa. The cmaM cella, iatmdacfd into sagar water, gire riar to the pMdoe* 
Hon of betie Icid, w)ihnat wrolothm of gii.” Sehoiidl is of opinion that frraicnlation 
is a ptneeaa anatogma to the fbmutioa of efher. lie bclicaca that one of the con- 
aHtnenta b yroit, together with the elencata of grape angar, girca risa to the fbmia- 
Hon of one or aerrral oompmudi, which are tli ninnpnaiil b stala umtenii (like 
anlobit-rinio acid), apiiltbg bio alcohol and cafbonio acid. 

WebrIieTelhal the preceding paragrapka fiurlr repreacat tho eiewa wkicb harvbci-a 
prucaalgated upon the phenomena of ebsage, whkb are b many rarperia analogous 
to those of eoobustba and of aitalKWi prfaenled b the ibrmcaUlire pmocasca. 
Uaeh has been dooc, hot there an stilr aiaM'p4nts which itrm.ml iJm carelW al- 
teation of the ehamiat ^ 

lo n ptaetJeal pobt 'U riew, the quBtiua which arisea from the altcntloa b the 
sprcitle graritv of the Said by fenncntaiion b a ngy biportani one, n koowlciigw 
of the ocigbal grariiy of beer bebg rwjirircd to Ax tha drawbaek allowed span 
bear wboi expoeted. Bccordbg lo the tenna of to Viet. e. &. By thia act a drawback 
k granted of 5s. prr barrel of ibirtynda galbos, npo^beer exported, of which *■ the 
wocia oasd irfirt fmmtatm were not of Ina speeilc grarity than ItJSd, and not 
grrater spaciAe grarity than and a drawboek of 7a «dl pM^ bartvl npon hew 

of whkk “ the woru used brfan /trmtatttim were not of leas spaciAc grarity liina 
]'*’**'" P* ohaerres tho orlgiaal grarity of^ worts means of sems 

fiirm of the fayditnnetrr, and presrrres a record of his ohsetratlon. The rrrmue 
ofllerr hia only the beer, fron which he has to bier the original mrity, Krom 
the gnat anccrtmnly which appeared to attend thk iiacstbo,* noftmori On* 
bom, Unfruann, and Bedwood were employed by the Uo^ of Inland Bereoue to 
diaooTw how the orbbal Crerity nf tha beer rngilM be aaeertaioed xoat aecaraicly 
fhaa tho prupcrtisa of the beer aarll When woria are fermented, the aagar pomes 
into alco^ and they lose h density, and sssome as beer a diftermt spacide giarily 
grarity of the wort is called the <wbuia/ gntrilp — that of the beer, Assr prurilp. 
The report nf Oraham, llofbann, snd Redwood, upon " original giaritics^T may be 
swppused m be b Ibe hands of arery brewer | bit aa some of the poiaU czaniiiu-d 
auleriaiir exphb many of the phctiamena of rioous Ibinantatba, wa hart tnm»> 
frrrrda Arw paramphi to oar pa^ i — 

** Ai Uw aieobol of the beer u darired from the deecapositlao of aaecharine 
oiattcr only, ^ represrnu approxbutrly donbb its weight of March sugar, a 
apa e i i la i ire origioal grarity m^t be obtobed by simply bereasbg the extract 
grarity nf tha bsor b^hat of the qnanlilr of starch tngar known to be deeompi^ 
in the tkrmcniatiao. The bqnky would then reduce itadrto the be« m.... of aseer- 
tabbg the two eaperiiiu-olal data, aaamly, the extract grarity and the praportlon of 
aioob^ la thehmr,partitulariy aftbeknar. It woold be requited In decide whether 
the aleoliol shoold be delcrmbed from the grarity of the spiriia dktiUcd ftwro the 
beer t by the ucreaaed grarity of the beer when ia abahol k araponwed offt by the 
boiling pobt of the beer, which k bwer the larger the peopimian of akJiul 

present; or by the refracting power of tha bm npao light_rarioa mclhuda ra. 

cammruded Aw the rabntiuo of the spirits b brer. 

" Origbai gravities so dednoed, bowsrer, are found lo he nselria, bting b error 
and alsrays under the truth, lo aa extant which has act hitherto been at all aacounted 
brewing, npon a dot* c i aa in aiioo of the proesm, pmrna to be 
lea simple than k implied m tbs precedtag assoraptioni and other chanra npiienr to 

hk reAmdw msSwwa._I-. aV- _a. . 0 a . a '7- . 



snhsiaaces which an Amnd b frrmcnied liqnida fheae indtridoarmrilin dcAoed 
the pomibk ruige Of ranation a ortgbnl grarity, and they brought out cleurty for 
the Art! Hme the ntiure of the agencies whid chMy effect the result. 

“ The uae of rune sagnr k now pennined b brewerkti nod the aolatiiM of sugar 
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FKnMENTATION. 

jrarUT of «iij« •"‘“**^. S?^Md tkini cSiIm ot T»bl* 1 . 

.«t€r<4.mWy tnwwonh^ Tbeim^>nrwiuirW Uun U— 
mbith toOomi. owWerer. <h» of rtm 

nonb«ti h»T» tU rcfrrenM to — 1 .> ^ •)» jlmd, kM ■ »p*elfic 

gnruj ct I01(H. ™ of IJ^U.»ipeeiflc fn^nj rf 10*0% »d 

SO gT«i«|irf aB»«Mjr « U«« ,„ ,fc. ««»4 

rtU-^oo th*t mportt hy wri^bt 
71 iwt» of owboo. 1 1 |»m of hj^intrm, »U 
orrf7?r«« of «rC«Mnhui«4 with nimru of ^ eboMt. 

uJiio^ iOialotenieW U no* EjirtJ»e« to i«t«i» 11 irf tot chooRw 
oK^^y too prtoeipoJ cb-ig. which. ^ 

oklch^lt. ooJy tflTrtit tht looportw* of tot o»y|^ tod bydro^ « 

w«^. coolStd with tot wbto. Tht imn-itu* of o tyipo to d bH™*” 
5“n4^^ toowtitt Of dlatoitJi*. dortag iho «*»»«*• rrfomd »o. 

totrrfio.,, Ibwd o,m to tb. of dUhrrtt 

toiotim. ^ __. 


CMi tfipw. In lOM part* 

li^ »«44lae 

Cakaa to innba<rit„ 
tyeeteto- * 

lyMtatOmrttT. 

S5 

M 

7S 

lUO 

l» 

ISO 

17S 

SCO 

MS 

ISO 

* 1W3 
■I'M 

BI'SS 
® 44-10 

SI ss 

U10 

7ssd 

st-fi 

»4'7S 

lOS-Sfi 

lOIOI 

loao-t 

iiwo-s 

1040-d 

lost 

10(1-« 

1074-9 
iuess 
iuos-1 

1104-7 


« Wbcn Jrtit to t4U«l to tbe tomuon oi €»«• .»»» - . 

chtrint totati.m. tod fcmtnWMW coinntotcd. \*“ itST-tito 

ftIL oviBc to tot ttntw of ctriwioc tcid gat, tod tot forott^ to 
u ,p«ia^j ligbtortotoi otter, 171 of ^cJbSd^a 

uefu^ of toe origbt to ,V ugar, toe (pBthjr to toe ngtf tnltoM r«ot gridntUy 
to i/t^ from lOM W lOST^l, to alto ntof^ S 

tke ti w** of frmioBUlinti or of my other cnatigt u ihr TW* *'^*‘”* 

tbit! Inctttot todeotitT to ooi«* to »o tUaitlioo oh& toket pltct la 
^ tk^ nnn anetr ohirb oomblliM wito tot elemtate to otter tad beeoaitt »ttrch 
W ^tlroto, provrf b, ILRtot tad 
p,^!^ toe »&m fermeoutkia to ctae Mnar. The me^?to^23» 

C^Xeb ™«mr. oito iaerroto to tpeeifie ^rxtj.^y 

ai%iatttoymtt. AttoutiootolOOQptrU to^tagtr » ow.ht^lW 
mrifT tOM'M. brcisr with t part of erjtUJhitA. o**lio oehl athM lo it I I 
(Sac afttrttrd* batted fiirloenor-torte boaia 
IJ80 fthr, ll oat feoad (obea ct»W) to bare iltamed a jibtOj to IOJ7<»-aa 

‘’“rSTdi'^r^brtJiJwrtito ttotlbmaf “J* 

ate to *n»l ptaetoaJ Tttoe, bol toett mate be toadied ro tW eryatl, •>“ 

erw bS* -ll«M^ origiaai gtmthy tot fetaten!«J diBineto, 

acoirdlaa at it oatderiTtd ftoao a oott to caar lagtr to of ««*«" tyr. 

Tbt ^rily tomtit oort ott drteraiioiHl to 1* tatenaediate 
cMi^ ti^J taditaieb taeff. aad tobitoma coaiabua*aa tijaal qaaaiUy rfouboa ex- 

hibit«dlbefoUo«iaggr*Titita;— _ 

Ctat tagw • 10T« Pale mall - I0741 »*»rdi aapr - 107*^ . 
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FERMENTATION, 


Twa other ntexaeca wrte Cmii 4 la faiila*nca Ihe orlgiaal ^rit; of the Tort: 
dextrioi or the gum of ftuch, tod canmcL Tahlea are gircn at the apecillc 
graritjea at theae, from which Ihe (bUowiaf MulU hare beea iMocal > — 

Skarrh angar ... |07* 

Dextrin .... l06t-9 

Caranurl .... IMS'S 

CarancI <a atatnl to intrrfirt* more than dextrin to firiiig l^hCnna or appanrat 
aUeonatiiMi lo frroMHUed warta, nhhoal a enrmpnadiiig prodactioa nfalcolud. 

“ Aaodver eoaMitoent of malt wort, vfalch •honld ant be umlihal, ia the Milnble 
aaot^ed or attmmiBaqa principle derired than the grain. The aitrofea «aa deter¬ 
mined to a atrong wort of pale malt whb hopa, nf ibe apnnflr fraritjr IMS, and con¬ 
taining abont tl percent, nf aoild natter. It amounted lo O-Sl? per cmL of the 
wort, and nm^ be onaaUered aa r t pce ai aling S‘48 per cent, of albmnen. In the nuae 
won, after being fallp ft-rmanled. lue ahrogra waa frmad (o amonal lo (flSt per oral., 
cqoiralent to t'L per cent, of albumen. The ioaa obaerred of nitrofen and albumen 
BUT he eimeidtnd aa principally due to the prodnctkai and gmwtb of Teaat, which fat 
aa inaulable aiaiter. at the coat at the aolahl* Blbaminoiia maltrr. Sointiaaa of egg- 
albumen la water, eoatainnig S'iS and S'! I par cent rrapeetiTcly of that anbatancr, 
were fonnd lo hare the apeeide graritiat of Iona'S and 1008*1. Hence a loea of 
denaily haa ocoarred during CmnentathiB of 1*1 dcfrca on a wort of I0A8 ortgiaal 
mriiy, d^h can be referred tn a change in the pr opottlnn of athoaiioona niaUer, 
It wUJ be obcerrad that the poaeibW inllaence of thia lafaBtaace and of the grenlrr or 
luM prodaolion of reatt dnriiig ficrmniillioBetipon the graritjr at beer, are ivatricted 
Bitfaia narrow Hauta" 

The reportcia' procosd i — 

“ The proeeH raf)ainRl tor the detcrminalioo of the arigmal mriiy of brer, mart 
he eeiy of aaeendoo, and occupy little ttmu It » not propuae^ in the examittatino 
of a aimple, to teparite by chnaical aaalyaia the acetal coortitnenta whicb liara 
been raunrraied. In fact, we are practic^y Umilad to two rapenmenlal obacrvi^ 
tionaon the beer, in addition to the determiaatum of ila apeeldc gnricy. 

“ One of thcM ia the obeemtioo of the aaumnt of toUd or eatractire ntatlcT ttill 
rcfluinine aftar fbnoaBtatiaa, whioh ia dhraya bkir eonaiderabla ia bear than in the 
eom^leiy fermented waah ef apirita A knoen meainre ef the berr might be rrapo- 
ralad tn dryneta, and tba aoild tnaadoe weighed, but thie wnnhl be a troublcMMiie 
aperalian, canid not indeed be exeeoied with great aecnraey. The mme ub}ect 
may be attained with eren a mote aerriceabla espreeahm Ifar Ihe mull, hr roeuaring 
exastiy a eertan qnantity of the beer, nirh ae fSoinr flald owuwa, and bouing it down 
lo loiBeahat leaa tbaa half ita bulk ia an open T cmel, neb aa a glaaa flatk, ao aa lo 
drtre off the whole alcohol. The liqnid when cool ia made up to fbur fluid mtncea, 
or the original meaanre of tha bacr, aad the ipeeiSa gmriiy of thia liquid (Mthaerred. 
It haa already been referred to aa to the eatract Krarttr of the beer, and td^irpaenta a 
portbn ef Ihe original graeity. Ufa beer of which thohialory waa known, the original 
graeity of the malt wort waa 1131, or ISI° | tba apeeiflt gTaviiy of tba beer icaelf 
before tTaparatiao, liHS t and Ihe extract granty of the beer IOM'7, nr H-T**. 

“ The aaeond nWmni iei which can be made with auScient fecility upon the brer, 
ia tba dctemmalitB of the quantity of alcohol contained in h. Thia mfenaatian may 
ha oUahied moat di^ly by aabmiiiinga known mcanira of the beer to diatilletioo, 
cantinuing the ebulUtlMi till ail the alcubal ia hronght orer, and Uhing rare to coo* 
dram tha laUcr witbuai Umu. Tl ia found in praetira that four omeo-mentuiTa nf lb* 
beer fiirm a coomient quantity fee tha pnrnenc. Thia quantity ia aecBralely 
meaaurcd in aamall gtaanfeuk, holdiag I'M grama of water when fliled np to ■ mark 
In the neek. The mnnihef the naU rtlart coutniahigthc beer ie adapted to one rnd 
of a gbiaa tobe-c o nd en aer, the other end heing bent end drawn out for the purpoeg of 
detirerittg the rondeoeed liquid into the email flaah prtrinuly tued fur mraaunng the 
hm. The apirituoua di«uUaU ibould then ht nude up with pure water to the 
oiigiaal hulk of the beer, and tha apeeillc grarlty of the laai liquid be olnerrid by the 
bottl^ oe by a delirala bydnanetcr, at the tnnperaiure of *0“ Fahr. The 
lower the grarity the larger will be the preportino of aleubol, the exact amonnt of 
whieb may ha learned by rafereoce to the proper tablee of the grarity ef apirita. The 
•p«nt grarity the beer already referred lo prnred to be MS-tS | or it waa U'iVS^ 
of gruTiry lean than loot^ or aratrr. The • apint indicatMai • of tha beer waa there- 
tore I fOS® 1 an^he extract grarky of the fame beer M-T®. 

“ The epirit iAWatimi and eairact grarity of any beer being giren, do we poeaewi 
uta la M*Ve w to 4S(*tvrviio« with crrtahUj the ori|{laal ^ ^ 

lui olroady been nudi f^vkiem that throe daU do oM Mcmle aU Ihe fhdun oceewary 
Airjcachuii the rnuired mfmhtt by ealcalaiiun. 
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“ Th< fonutiaa of Um fxfr»cliwe matter, vblrb ehiafly iiitarta lb* erifkal 
fTBTity, increaM with the propeM of itw fe mw ii r a t ion i lliat ia, nitJt iW propuruun 
of alcohol In tha ftnninlia* jM|Oor. But wr rannot pmiicate from iteory any 
nrlfttMPii whuUk ihi* fbnmtkMi ot ops of Uittc fobstpocci iliotikl beir to iKv rof«uUii»ii 
of ib« otbirr, and art uaabk, ibrratiQni, to aay betbrehaad ibal h«ana» ao modi 
aojtar baa boon conrartad Into alcnbol in tha fcrmroiation, tbaroforc ao much aoitar 
haa abm bean eanarrtnl into the eitractlae aobatanco. That a nnifona, or ttcarly 
uniiorm raUtkia, bowrrer, k preaenfad ia the Ihnnalioii of tb« apirita and aattaetWe 
aalotnnoe m brer brramg. appamra to be aalabbahad by tba qhaatTatMJua which 
fullon. Such an nniibrmity ia iba rconlu of the rinoaa fcrinralatiiHi ia an etaanlial 
coadtlioo tbr tha aoooam of any mrthod wbalaarr of detanninin* oripnal RaTirioa. at 
Iraat wtthin the raaEc of oirconwlaacca which aflbet bear brrwiag. tHoerwiM two 
fcnnantnl lliioida of thia date, which afrw in fiaing both tba noma apirit indiention 
and the aama istnctire grarity, may have had difleiviit origiial gntitica, and Uw 
aolntioa of our problem beroouw impoaaibla.’' 

The following table, one of arreiid of equal mlue, giraa tha nanlt^ a partirnlar 
frrmmtntinn of cane ragar. “ Fifteen and a half pounda of rebord nnr ware ilia* 
folTfd in lit galbint of water, mabing |(i{ gaibnt of aolution, of which tha apccifis 
grarity wot lUSS-A at ami aftat nddio^ tbire llnid pounda of frrab' porter renal, 
the aueciiie gniTity waa 106S'9i. The aciginal grart^ mar be taken aa loJVa 

Tatmi IL — FtrmtnktHtm af Jfiiyae^ W'arf 1 / arifmal pruw'lp 1055-g._ 


u 

nkMWVAttHa 

u. 

rwMMi M 
PmantuMBa 

Drdin'orapirtt 

1*. 

Ol pKtfBCt 
Grmtiif, 

DiMiMiarf CJitraeT 
CaTSVltr Mt. 

1 

Itera 

0 

lUurt. 

0 

0 

85-30 

(f 

9 

0 

• 

1-59 

Bt-19 

8-|» 

s 

0 

11 

9S7 

47-89 

7-48 

4 

0 

If 

I'M 

43-49 

11-48 

5 

u 

38 

433 

40-13 

15-17 

6 

1 

fi 

SSI* 

3B'B0 

i9-ao 

7 

1 

11 

fits' 

81-39 

3391 

8 

1 

19 

M9 

971a 

9T-47 

0 

s 

11 

8-39 

tote 

S31>I 

lu 

1 

It 

987 

I3-40 

41-90 

II 

B 

it 

10-97 

7-40 

4:70 

19 

c 

19 

ns7 

4-IB 

fll-15 


** tloluai^iil. and r. reapeetrrcly eafaibit the aptrit which haa been ptn d i i e r d. ami 
the aulid tnaiter which haa diaappeairal 1 tbr dnt in tbr liirm of the grarity of the 
apirit, npremed by the nnmbar of degreri it ia tighter liimi water, or.niulrr lono, 
and the aacood by tba &U ia grarity of the M>lBthm of the aoiM matter rmtaialng 
below the original grarity IOdt'3. Thia laat raloc wiD be epnkra of aa * degrm of 
grarity bwir U ia alwaya obuined by rahtraelrag the extract gra^ (colamn rr.) 
ftoat uw kaoww origiaal grarity. To diaeuref whether the peogrr m w Crrmentatloa 
baa the rvgularity aaerib^ to iL it waa acceraary to obaerre whether the uine re¬ 
lation alwaja hotda between the eolnuu of •degreea of apirit todirathM* and ' de- 
gnna of grarity loat.* It waa aaefWl, wuh thia riew, to flod what degreea toai 
eorreapnodeii to wbota aamber* of degreea of apirit iodiettioa. Thia raa be dooa 
aaf^ fttm the ptwediM table, by inlerpniatioo, where the nnatben nbirrved fiilliiw 
fueb other ao cioacly. The rarreapoadii^ degreea of apirit indiration and of grarity * 
hat, V nppear ia thia uperimral opon the f e rmci tfa tion of aagar, are aa fbllMa: — 


Taata lit.— fcrmranilmw of Ayer- Hart qfaryWgraWiy IMS'S. 


OfTww mf ffilHS 
laiWuilMk 
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Btift M mt futnm 

UtmtUf Iml. 

1 

1-71 * 

7 

97 01 

9 

4-74 1 

• 

31-97 

3 

998 ' 

9 

3 ; 19 

4 

13-48 1 

Id 

•41fSB 

s 


11 

, . 4799 

6 

*3-54 1 
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ft : rmentation . 


** In t«» otitrr fmoentatUnui at eaii« *ngmr, Um 4c^n of graTitj loM. fixinii to 
o«rrr*(K'*<l lo 4 c)|t«im of qiirit Iralicatuia. lUTcr 4illcmi fhra tbr RimlMmor lli« 
prcciiliii)s rxpniionit. or ftiim one uoUicr, mura Uum of gTSvHjr lott. Tbio ii • 
■oi&ricnUv elate appeoximatioa. 

“Tba mUiviof tabic la of mneb unportascc:— 


Taau IV. — Sraacm-SoaAB. 

Degntt ^ SfitU lejitatioe, inl4 tanmp md ief Jrgrttt ef gnmif letL 


BinMrv fkr i li ai pwi ml ermritf Imt e ui iwp u aatna ta vhcila O u tm of iplrtt Mkalton, tba ttgrrm mf 
rrwittj ItM i wri^an H aa In tnniai tf ■ ncftnc at tfhh MmallnH nf* mMwI Rena 


IwClIlMI. 

■0 

■1 

9 

. -3 

•4 

•3 

9 

•7 

9 

9 

0 


9 

•a 

•5 

*7 

9 

1-0 

19 

1-4 

19 

1 

19 

9-1 

*•4 

1-7 

39 

33 

39 

39 

49 

49 

X 

3a 

5-4 

59 

39 

09 

7-0 

7y. 

89 

9-3 

*9 

n 

9-3 

9-9 

10-3 

IiiT 

119 

119 

199 

13*4 

11-8 

1.V3 

4 

\n 

14-t 

14 9 

139 

13-3 

159 

169 

167 

179 

17-7 

5 

M'S 

l«T 

19*1 

t»9 

199 

909 

foil 

919 

91-7 

919 

« 

fl-7 

3SI 

Vl’3 

93 9 

14'4 

14-7 

939 

9.19 

96-1 

Mil 

7 

171 

X7-# 

181 

189 

!9I 

299 

309 

30*9 

819 


H 

sia 

31-3 

Sd'O 

aa-i 

3441 

34-5 

.159 

33-3 

36n 

rw-6 

t 

87t 

S7-7 

389 

88-7 

399 

397 

40-3 

409 

41 3 

418 

10 

11 

4X'4 

47'7 

419 

434 

44-0 

44‘9 

45-0 

439 

46-1 

469 

479 


** It ia tern fhnn thia table tbat for of ipirit indiratioa, the earreapoadinit ilo- 
pim of gimvitjr kmt ar* For 3*9^ of aplrtt biUeatioii. tba cort c ai i oodlng de- 

grttt of eniTitjr loat arc *139. 

“ Thia table la capoUa of a valooblr appiicatWm, for tba mke of vhicb h tri eon* 
alnietvd. Ii; mcaiu of it, llie unknown oriBinal ^rhy of a fmaentad liijaid or 
bear from ease angar may ba di a c o Tctcd, pforided tbs anirit iodiestinn and ealraet 
gTaaity of the bsrr are obMi-vnl. ttppoaile to the tpirit kodkatioa of tba beer in tbe 
uhle, we find ibe eomapooding daiptei of graTliy loat, whieb Uat, added to tlw 
extract graviiv of tba bear, givaa ila c>ri)paal grarity. 

“Siqjpoan Ibe nwir bear cxhihiiad an extract grarity of (lOO*-*), and anirit 
iodicatum of ll°. Tbr Uttar inarki, aeniniiii|t to tba laMr. of gmeitj loat, 
which added to the obarreed extract grarity, 7 •9®, girca S5<® of originarcraviiy for 
the beer (lOdl'g).** 

KaiUar tsbtci are enaatmeted for etarch ngar, and Ibr earinaa wortai with and 
witbonl bnpa. 

After explaining many pointa eonoccted with the proUein. aa it preactUed Itaelf 
imder earied cnaditiona aa it mpectad the original worta, tba ^port proccedi:— 

“ Tba olgact ta aiiU to obtain ibe apirit indiotlion of tba beer. The apacifle gtnrily 
of die beer U ftret obarmd by mcaaa of tbe hydrometer or wriafaing botlie. Tbe 
ratmet grarity of the beef ia next obarrrad aa la tba farmer metbnd i bat the beer 
for thn purpow may be boilad in aa opro gUaa flub till tlw apirin an gooc. aa the 
new proeria don ant tMaire the •piriu to be oollecied. Tbe apiritlciis tbinld lemain- 
iag b then made ap to tte origiaat ndaaw of the baer as before. By bning its tairita, 
the baernf conne always hterraaaa fai grarity, and the mon ao tba tidier in dcabnl 
tbe brer baa been. Tbe differyoee between iba two graritiea la tba new apirU iadb 
eadoB, and b obuhed 1^ sabmciiog the berr grarity fraia the rxtnrt grarity, 
which bit b always the higher notnber. 

* Tbe data in a partionlv beer warn u ftdtowai — 

Extract grarity .... 1044-7 

Barr grarity. 1085 | 

Spirit imUeatloo . • . . . g-go 

Now^eame brer gnre by dlctUUliim. nr tbe former method, a apirit IndlealioB 
of 9-*^. Tbe pew spirit iodienthm by rraporation fa, Ihenfoie. lasa by 0 3® than 
the old li dicatNm by dimUfaiion. The meaiu wr« ot«uaed of comparrtg the two 
indicatimsi giren by the same formentrd won or beer in serctal haodr^ caaca, by 
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•doptlRS the pnMTtice of boiltajt the beer to • retort, Itutemd of ui flatk nr 
buto, aod eoltcetioff the elcDboI et the leme time. The rreponit^ milform|y indl- 
eatrd e quentity of ioiriU io the beer werly the i«me ae wi» iibtamed bjr d.ttilt«tlaD. 
hot elwjye iMuibly W u to the pneedin* toetanee. Theeo eiperrnietim briB* 
made opuo fermented liqaid* of hnom oriftnal )r*rity. the rrtolica could etweye U 
otaerred betoeen the new epirit todlcalion uul the drjfreet of epaafie gmruy luM by 
the beer TnbJe* of the Jepeen of apirit todleatlon. with their eorreipomlinK degreet 
of nanty loat, wero tboi conatmcicd, eanctly to the aune nuuiner aa the tabka which 
precede i and thane new tablea may be applied to the aame way to aacrrtahi t^ 
ungtoal crariir of any apreimon of beer, ilaamg (imnd the degrem of apint mdi- 
cat^ of iha hear by eraporation. the eormpnoding defreet of parity toil ate takaa 
from the ubla. and adding these drgrrea to tha exOM grarity of lha beer, also ob- 
aerred, the otigtoal oavity ia found. Thus the apirit iodleathn (by the amporatioa 
method) of the becrTatelT referred to, waa 9-«°, which mark 48° of parity Inat tolha 
now talilaa. Adding theia to IM4-7, the extract parity of lha aaoM beer, 1087-7 ia 
ohtaioad aa the original grarity of the beer.' 

The reautu of tha axteoairo arriaa of expari m e n ta made, were, that the proUem 
could be aolred to tbotwo extreme coodiihma to which they hare only to deal with 
the pore augara entirely oonmtad into aleohui. 

** The real diflealty ia with the tolermtdaUa coodittoa. which la alao the moat (Te- 
qnent ooe, where the aolid matter of the beer ia partly atarch aogar and tgrtlv ex- 
traclird} tor no accurate cfaetnical meaaa are known of ae p a n u ia g Ihtar wfhaiinrra, 
and ao determining the quantity of each to the aUxtnre. 

“ Hot a remedy p r ea enteil itself. Tb# fcrroentaiioq of the beer waa eam]>I<ted by 
ibe additioo of ycaat, and the caaitltoeata of tba beer were Ihna ndaced to alctdad 
and eitractir# only, trmn which the original grarity. as if aeon, can be ealculateA 

“ For thia purpose s nnsll hot knowa meiiBre of the beer, such at fear fluid 
oancen, was carcftiUy deprirtd of spirits by diatiUatioo, In s gtsas retort. To the 
fluid, when epoird, a charge of freah yaaat. amonnting to 150 grsina waa added, and 
the mixtotr kept si 80 " tor s period of sixteen boars. Csre wis takca to coon^ 
the retort, from the commencement, with a lobe eondenaer, ao that tbe ahydiuBo 
rapoor which cshalcd from the waah during tormenution abouU not be loet. When 
the fermentallna had entirrly ceased, heal waa applied to the retort to diatU oflf the 
slcohot, whkh was collected to a eoolod raaeirer. Atoaf three-flflha of the Ikqaid 
were distilled orer for this parposc i tnd the rolmnn of the riutinale was then made 
op with weier to the origtoal rolume of tbe beer. The cpectfle grarity erf the last 
tpiritaoiu Itouid was anw token by lbs weighing hottlo. to obtain a cewrcetioa for 
the imall qnattlUy of alcohol nneroidably mtiTidoeed hr the yeast, s parslM rape* 
rtoarnl was nude with ihei subeuiuie. Tha aame wrigU of ymat was mixed with 
water, sad dielllled to another aimilar retort. The robeme of thia socood dlatilhMw 
WB1 aleo nt-le up by water to the beer rolume i be apecifle grarity obarrred, end de¬ 
ducted ftton tUol of tbe preceding tpirilooaa liquid. Thia aleabol waa added to that 
obtoiiicd Aa the flirt datiflattoo of the beer, sad the weight of atarch aogsr tar- 
tmptwding to tbo wbolo smeaat of slcoboi waa calralatcd. Thia was the firat tTwiili, 

“ For the aolid matter of tha heert Ibe epiritleaa liquid rtMtolng to tlw reto rt waa 
made ep with water to the bewe rolume, and the spreiSe graaity obwerred. A 
cnnwetrali wm slao reqolflnl hare tor tbe yeaat. whirh ia obtoiaed by making vp the 
water and yraet dialUlrd to the awcond retort, to the otigliial rolume uf the heer.and 
deductliig the gra?^ of this fluid from the other. Tbe quantity of starch engar cor- 
rmpondtog to this eometed grarity of the rxiractire matter was now ramialied by 
Ibe table. This was tbe ticood rcaolt. 

** The two qnaathin of stareb lagar thai nbtaiaad were added tofcther. The 
specific grarity of the solnthin of tbe whole amount of atarch aagar, te (bond to the 
tohlr. rcpt r matrd the ongtoil grarity of tbe brer. 

“’Thia method must prw an ori^aal grarity ilightiy higbrt than the Inab. 
to the cirrumamoc* lliat the dextrm. albomra, aad lalta, which are toend among ^ 
aolid masteta d ia mdt td to beer, are treated as bsriug tbe low grarity of tat^uic 
matu-r, and aeenedtogly amplified by shoal ooe-siath, like th« aointoner, is sUowiag 
for them ahieutely aa etoreh sagnr. The error from thia aeurce, bowerrr, m Ineon- 
f derable. It ia to be farther aherered, that tbe ertvr from imprtfret auuupnUti^ 
of which there is mort risk to the prooesa. is fearing s Utile sugar to tha extrar^c 
mstter from ineomplrle fermnatstinn. This seeiJent aim tocreasca tha oripasl 
grarity dedneed. The proc a ae basgiren rraalla which are reitiarkal)L)r nnifom. end 
u ralnabte to tbe acirntiflc inrealigaiioa of tbe sstjeet althoogh acd to that ready and 
easy exeewtina which is neecaaary tor ordinary practice, and which rraomnKtida the 
former method.'* 
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Tiau V. — Tob«wiJJnMccrt*lnliiuOrifhi»lGri»iliCTby tielHaliniitioB 

IYdctm. 


Dtfrtt* SfirU lajimtum irtli ttrrttptnJhtf dtfrttt •/iatf in Malt II ar »•. 



•0 

•1 

•9 

•a 

•4 

-5 

•a 

•7 

11 

'9 

0 


g 


■a 

Ig 

1-3 

1-8 

9-1 

3-4 

n 

1 

5t) 

33 

3'* 

41 

4-4 

4« 

SI 

34 

50 

6g 

1 

sc 

7-0 

7-4 

7 a 

8g 

86 

to 

9-4 

9 8 

log 

a 

Hr? 

111 

11-3 

130 

134 

189 

13*3 

134 

Ug 

14 7 

4 

131 

13-3 

mo 

* 10 4 

m.8 

17-3 

IT-7 

lag 

186 

t»'l 

i 

IS3 

l»g 

2ir4 

10 9 

il-n 

trs 

Sit 

337 

33 I 

134 

e 

34 1 

84fi 

M-O 

13-3 

tId'O 

a«-4 

f6-« 

37-4 

37g 

lal 

7 

MS 

au-i 

99'T 

30g 

10-7 

Slg 

31-7 

33 2 

ai7 

8.3g 

> 

33-7 

34-3 

343 

ao 4 

330 

36-3 

87^1 

37-5 

360 

884 

9 

H9 1 

39 7 

401 

4«'7 

41-1 

41-7 

43-1 

43-7 

43g 

437 

lU 

44^ 

44'7 

431 

45g 

460 

46-3 

470 

47 3 

460 

43-3 

II 

49-0 

4r« 

Strl 

3ac 

3lg 

SI-7 

31g 

31-7 

ava 

338 

u 

34-3 

34g 

334 

33g 

334 

360 

574 

SIg 

38-4 

Bag 

13 

5» 4 

COO 

iur3 

«l'l 

CIC 

62g 

09-7 

Ug 

630 

G4'3 

1 

1 

C4'« 

Til'S 

034 

(tAit 

M'3 

671 

676 

68g 

66-7 

Go-a 

694 


Tiaui VL—To tw OMilia uecrtaiiuDC Orifinal GniTitks b; ibr ETapmuioa 

Proa^ 


I/tiftttt t/ Spiril taJifatam »Hk eamafamliaf dtyrtn af fraritf lutt im Malt irortf. 


naiitM af 

•0 

•1 

g 

g 

*4 

•3 

4 

•7 

•• 

4 

0 


-3 

•7 

14 

l'4 

1-7 

n 

34 

94 

8 1 

1 

3-3 

8-8 

4*9 

46 

ftn 

54 

34 

en 

GH 

70 

t 

7-4 

74 

94 

8-7 

9-1 

9-3 

14 

log 

lOT 

111 

3 

114 

114 

13-4 

114 

lag 

134 

144 

14 4 

144 

15*8 

4 

131 

mg 

164 

170 

17-4 

174 

la'4 

184 

19 3 

194 

3 

ifra 

20-7 

3lg 

314 

83-1 

33-3 

334 

38-4 

334 

S4'.n 

6 

144 

28*9 

154 

36'1 

ao4 

370 

37-3 

380 

2G5 

190 

7 

19 3 

30*0 

80-4 

30*9 

Slg 

314 

82g 

338 

Mg 

5.111 

6 

344 

344 

33-3 

360 

364 

87-1 

37 7 

38-8 

88'8 

50 4 

9 

4»M» 

40-3 

414 

41-3 

42i) 

433 

43 0 

43-3 

44*0 

44 t 

10 

ttg 

43-4 

4ft’0 

46-5 

47-1 

474 

41*3 

4»-7 

49’3 

494 

II 

304 

504 

Sl't 

914 

iS-S 

334 

38-3 

344 

544 

330 

l3 

33-6 

363 

8G7 

37 3 

374 

SMg 

58 9 

39 4 

50*9 

60-3 

13 

tio 

614 

631 

U'7 

684 

634 

64g 

64'9 

634 

660 

14 

13 

r-G'8 

7T0 

67-0 

674 

681 

637 

694 

694 

704 

704 

714 


FERRII' ACID. (FeCP.) Thii new compouad bavlDg bnm ptaacribetl M ■ 
•ourai nt ■apdrinf tnygm to prmiiB coning ia dhlap-MUi utl ia biumS, br 
M. Ittirrmf-. ewan aatira in a practical «orl. U. Frcmp la ibe diworetcr of lliM 
acid, which he obiauu in the irate cif ferrate of potaah. by prcjcrliog 10 paru uf drr 
aim hi powder apoa 9 parti of itoa Blingi, igahed la a emcible i whoa a reddiah 
nia«, coataialog much Arrralc of pntaah, ia formed. The pnrparalioa eoccccdi beu 
when a forge craeihle. capable nf hohUnf abool a plat of water, ia heated lo MTonglf 
that the bottom and a eoaple efinebee abore it appear Ikiallj, bat dietinetl} ml. in 
whirh itata the heat la Mili ndeqaate to effret doe drile([rBtkai whbunt dcrompoMtian. 
Aa mtimate auTtorr of abont ino graiai of dirm/nitre with ahont nne-half Hi vcleht 
of the lliieit IT—I Uiaga. la to he thrrrwnat ooce apon the aide of the emcible. The 
mratore will Kwa iwel) and drAagretf. The crarilile bring tahen fonm the (re, and 
the Ignited maai bring coaled, ia in be Ukrn out with aa inm ipami, potuided, and 
iauBedialclp pat iatoabaltbi, and excladed froai the air,from which H wnubltpe^lp 
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•ttrart molitnrr.moH I* a«oinp««t U U hj xif »cti« of w.wr. «pr- 

cisllv whh IhtoI. Info ozvnn piTfliulo. «wl of mm. mid !>»• xuA 

bWolMinnl Ui » ftwimua; U .ppriin locloodl« 
duramramoff. M nion ■* Ubmt«d. inio it»JK« and ftmc wid«. — 

Mt.jTd. SlmiUi prrporT* the (rTTBle of poUjh by eipouiig to ■ 
mrr of tnely powdered perotldo of iron with four tiiii«^ 'il 

bM n omethjR bne. bot on deep m to opoear blmk. rzeept »l the 
mpidly eeolrid by the .chon of the «Up& or iitt^ ^.h rf 

cSIX. tb. Moi of Iron ID «irt in thl. 

oxnro. or doohU the proportion of that la the fed ozlde. Heoee fit mine of pore 
fnric ibooU »!■»«« li rtln* ofozyKm. eqo.1 to .bon‘ « cobio in^t but 
how mech of the fcrrmlc of potoeh moy be mtuiihe to prodnco « like quMi ttty of o xygen 
coot he •mtrd. ftiu. the rnicermlnty of the opcrolkm bjr which M » ptwh""- 
FERKOt’YANIl'FA The cotnpoaudi of the nulid ferracyeoiyia The bittrt 
ndint ie biboiic, when, therefore, it combine* with hyditiRen to 
wdd, h bJie* up two Warn*. Thc»e two etomt of bydrogm he replmml ^ 
niettt)* u io fcTTocyMid* of poomium or pmiaiMe of po«*»V « •« » cemmualy 
See P.feeUTB or PcrrA*ii. Fertneyiinogen cooeuu ofC*N*F*, which may lUeo be 
written Cy‘F*. or, for btrtity't mkr, Cfj. . 

The mode* of preperio* t^ ftnncyenidc* differ, neenrilinB M the 
iMae* it totoble or iiitolohle in wxier. The toluble •abi, tneh m thorn with alkxli^ 
■re pnrpered eUher by oMtiwIWng hyd(«rirroey.nio mid .H 

O.UK nVhy boiling prurnfam hloe whh the ..xWc, the met.l of wbl^ I I* totended to 
comhtae woh the t&^xagen. <)tbcr method* nmy nleo be mloWrd in op^ 

The procemee for prepwing the ferroeyMide. of the elkxU mrtelt oo the Urge eewle 
will be dmerihed la the article ParaitATX or PoTaait. 

men the ferroryaaide U intolobl* in water, it mar be prepared by piwpimt^ 
a aall of the metal with fcrrocjanlde of potaaihitn. Thui, in the praparatiuo of tbe 
midtah or purple Armcyanhle of copper, 

*(Cu030') * KH-Ty -CuCiy 4 S<KOAO*> 

The abore e«niatIou written In fbll beetanra i— 

J^CoO,.*!©*) + K*C*N'F«- Cn'C*NTe r »(K030’> 

Fermcyanide of potataium la much utcii aa a teat for earioo* mel^ In 
of the characteriatic cokniri of the preciphate* funned with many of tbeia pri^ 
cinU frrroeyaaidca with their eoloori and modea of prrpnration wUl be funud la ibe 

ruUnwing Uati— .. . . ,_■ . _* 

Farroryw/uA n/„luminlum.—An inataWe compound formed by dlgrating hydme of 
Blumioa with fer iopnia ale aeld. , , , 

/-Vrniryaaidn i/oa/uioey aad oraeatr. — Neither of three aalu are known tn a atale 

'^fwJJi-mAe/Wima.-Thl.-Ul may be prepered by bniliog rrammn War in 
■light eaceii with boryU waur and reaporaliagtD crjataUi^t^ ^ , ... 

tn a aolniam of a mil of bluuuth. a yellow precipitate la obuincd. It liccatnee of a 
fffyvtiifth tiot M k*«piuff for tone tun^t , , 

^ f'n ruymUf ,/eviZiwm may be altaiaed ■■ a white prccipitale on adding a aohillaa 
«f (errocyanide of poumiam to a aulublc aalt of cadmium. , . ■ 

/'rrrwpiiaiA ^ re*-i«ai may be prepar^ in the aame manner «» «h»t « bunn^ 
hnt, owing to tbe aporiug aolnbility of lime in wuter, we mnal rabatitme cream ef 

lime for harTtu water. _ , 

FtmcfanUt o/nrium ia a whit* aalt only alightly aolaWe ia water. Ita proprnlei 

nr* Tery imperfectly known. n 

FrrnVyaituU tjf c*/i«iuow.— The pgotoehUirido of ehronmun gire* a yellow |ir»- 

cliMinta with flmiieyanid# of potaMiam. _ . 

NrfTorw«iA<feii4o/t.-«aliaof eohalt gi.e a Jude him pmupiate withferroeyaimh 
of potaaainm. It appcari to deconipoae on keeping. ■■ it* odunr ^omra aUert!^ 
Ftmtyamtk npfn.~ When fernwjanidc of potnarium i* added t o a eola tioo of 
■ubrhliir»le of mpper, a while pitTi|i<iai* appenra, whirh, oa expomre. heeomea eoa* 
rertrd into a porpliah red .ttbataaee. appurrnUy Hrniiral with tb* ordinary rerra- 
ryanlde of cupper which fhIU down on Ibe admixlare of aalta of the protoxide of 
cupper with acilutiona uf fonticyanide of imraaamm. 

/■ineea i i a wfa efyfuriauio may ha oblained, arcording to Bfraeltna, gpder thr fneio 
of an amnnihiuia earnbh. by deeompuaing Hrrrooyanidc of land with aaoluuoo of aab- 
■alplune or glucina. 

/Wraruoaidae/'Apifnipra enaatiinte* ferpoiirnmic acid. .... 

frrrmymuj* •/!«■, or prwanwn Mu*.—Tbia aall rxiHi In acerral eaodiuoin. ae- 
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njrthi«totheBi«d*rfpiTt»nilloB. Tlw oidimry lalt « for»«l by •Wing • iPliitMW 
of ferrocjMliU of potunom lo a 10101100 of o prnail of iron. Tk« (bUowiog equo- 
finn cxplaiaa Um fcaouoo liuU cotoct wllbtb* iMqoichlarid*: — 


nroHn*) S(Cfy K'-aCCfjF**) ♦ «KC1. 

FtTfCfuuJt o/kaJ ii pmcorrd m a vUte prreipiute by ailding • aolatioa of 
(^fTarranida of FocaMioia 10 a alt of lead. 

ritnii^niifr -f mmfMtimm k pfobaUy beet {lerpand by oeattaliMiig (crmprouio 
aeel oiib majioeeU or Iti carbonate, a forou a |ioW jrOow aalL 

Frmejnatjt qf miofmtm mar be obuioad u a okitr precipitate, oo adding Cirrta. 
cfnaide id poiaaaiem to a aolaikm of pure ptocochtoride or ptotuaw lp hal e of mao- 


caneaa. _ 

riI repeal ^^wttrrwff. — Tbia cotopound cannot be obtained u a atata of pimiy 
by pfedphatioo. It baa not bern aufflctently examined. 

FerrepauiaU tff matpUniim. — Molybdont aalugiec, «iib Cerracyaaide of po. 
taaaiam. a dark bcoan predpitau aotuUo ia exccaa of the precipitaal. Ua aalt of 
Btolybdie oxide be treated ia tbe ■atue mannrr, a precipitau ia obtained, baring a 
ainiilar appcamicc. bat inaolahle In aeat, Molyhdaua la autailoa giro (aeclpitatet 
UebtrT in adoor tban the laat. 

fWrmywudb q/nirbal ia iditained mdar tbe form of a pale apple green prvaptlalc. 

on ed^ioa of pmaaiale of pntaah to n aalt of niakeb 

/• Vr tecy ua nfc ^ftUrtr .— Ferroeyanide of potnaainm girea a abile precipitate with 

. . ... 

-/ nidr'rr-t may br formed by tbe actaao of canatie aoda oo pruaaian bine. 

jFarTwyueidr eon ho procur^ pneinely in the tome manner aa tbe oor- 

teapondittg fcarhim call anbatitatiog lolulioci of cauatio airuntia (obtaiaed from tbe 
aiirate by ignhioo) for baryta eater. 

FemrfmmU i/aralulam naa probably never been obtatned pur*. Wollaa um found 
that matalie acid (diaaolred in binoxulaU of polaab) gar* a yelhnr prccipitata «itb 
pruaaiata of pataab. 

Fenecymude c/lharimm. — A white precipitate ia prodaced by tbe actioa of •olutwB 
of prumiale of pataab on Mlta of tborimn. 

f «» » wyue ufc of 1(0. — Vxun lalla of tin, whether of tbe per* or prot'mxide. giro 
white pmnpitatBa with Cnroeyanide of potauium. 

Firncfami^rftitmumm. — BolatlnMof titanaiei giro a golden brown prreipilate 
wbra traaltd wiib aoUuioo of Ikmieyankleaf patauiom. 

Ftmtymniibt qf arwaiam. — Tbe pmtoehtorida giree a pale, and tbe percblorida 
a dark reddiah brown pineipitate rritb fcTrocyanido of pnta aa l a m . 

Ferrwrjnnldeqyeaaadieai. — iialu of ranadie oxide ghre pale yellow, aad of ranadie 
acid, risk green preeipilatea w ith proiainle of potaab. 

IWnrjiamiJt t/fitrimm .—Cblqpde of yttrhun girea a white precipitate with feem* 

of pOtStfSiUDe 

fWraryoBufe af rrac cannot be prepo^ by precipitalion. It mny be obuined in 
tbe rnna of a wbite Mwdrr by tbe action of oxide or carbonate of sine oo fom>- 
promie acid. —C.O. W. For FBnBO> 0 txxocafi. acc Vn’t Ihetiamtrf wf t'Xtmutrf. 

FIItREdw or FIBROUS IKtUlES. From time to time aumerona g ra aa ei , fibrooa 
barka.aad uibcr tobataueet of a ahnilar chanctrr, bare been intioduaed bto cum* 


mercet a lew of tkeee only hare been found srailtlde for mannfactnrr. It K bowervr, 
deemed of interem to describe briefly come of theae. Some of tbe merr important 
regrtabk fllma will be frilly notioed under their mpcctirw henda. (See Cota. Flox, 
Hanr. Ac.) 

fbiao frraaa. — Thia fibre ia obtained from CVtiea anwa, which grows abondantly 
in Chiaa. and in rariona porta of oar tudiaa rmpirs. The aamptea which bare been 
imported are prlaeip^y obtained Irum Cbmod and Hoog-Koog, U IMS. blgMra. 
Wright and Co. obtuaM a patent for the prepontion of thia fibre. Tbeir proerm 
mmnmd lamintlallj' of boiling the etrtns la an alkaline tolorion, after they had been 
Brwnnnaly aCarped fbr fd btmra in cold wnur, and for It boon fat water at ttF Fabr. 
TIte fibn ia then Ibonughly waabed with nurs water, aad finally aubierted to tbe 
action of a rwrnat of high prcseuni steam til] nearly dry. 

CMjtm Htmf m SJma. — Tbia Ibfw ia aaimOy camfomided with China a r au 1 bat. 
Ibers ia little doubt they are obtained from two diflermt ktnda of nitiea. The China 
gnaa from the Untea utacw of WlUdeohow t the Callooee Hemp, fiii/—*, or Jfoeif, at 
Somairs i andi^he Hhta hum lha U'lint tomarimima at Boxbn^h. The plwt pro* 
doeing tha CaUaoco hemp, wae introdneed from BeocoolrnloCal^Uia IWia, wlierr. 
nader tha ears of Dr. Uotbnrgh. >1 was for many yean eultirated in the Hotanie 
(lardena la IStL,a qna^y of the Callaoue bmn wm imported into Engtaod. sod 
properly tested (its practical ralae was thought ■> nighly oi; that the Society of Aru 
owatdcd a aihrer mnlal 10 Capt. James Cotton, of tbe East ItulM Company, who in* 
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it. “ Th* eUrf oJ»Uel« whi^ iat»Tft«4, 
diSruliT wWA «•» foBiiJ tp niMt in tbr prr|««l*iM of «h« 6kn “ 

ilu pUot* I two* of th« fraetmta OMulljr adopttd *itk **“*’ v, 

S^^Ww hi prrporw* ih* «brt for iho wanu^or* of 

nif. prow- of tcnphi*. whoHj m.ppUo^ 

*od mJo b-ttUo obIt > wrr iufsrlor re-lt Wiwti ma«r*l«d or r«^ *°**^*.j 

■mv Cna ikal Dm •&» lt*3f •- -or* r-ilT a-troyrd 

tb« •trio. I»«rili« thr hut forty y W t 

mod tad ckMP ptoet— tor preii»ri«g ihU Bbrr. hot hitherto oitboat noeb •J'***'^ 
EidVotur^rtSy!^ till quite nmoU^ the co«t of iho ihn w- meh - to p^lmfo ttt 
briac bfooghi into the markrt u a •ubititnl* tor fl»«. Bm * 

•b^ ilui the Urhea ttmaeiMiima and the kttmpijIU may ho oht^ord in ‘ 

limited qnantitieo in Tariotu paru of India i and a 

pateotrd appears, to a tery prost oatent. to hate maored the ptartkal di«CT^ 
EhuTh prr^ily stood in the «ay of its raipl^meot by Miraa^nr m - « h^ » 
for, yoaVit U p^haldo that lb. Caltoow hrap 

the fihmas materiali enipiored ia the ana."—Jorer* Kepart Oreol ftrtofattofc t»^ 

atJ^dSissejr^ •iS.ir.ss; ^ ^“3 i~j 

oaoTM hot rt^liron* /bro. The SrSE 

twrlrc days, sAer which they a— eo -nch sofleow! that the oolor •broae portaiB la 

'"ttL'l.'f- This ia the n-lT. aa-e of the fbr- of the 
mttamtta, % pl»ot which itrowt wild, kbiuMUiitlr. la wioM |i«rw of the 

MTwrtreciM. ai^W ittcd by the luurt* ia th* nunithurture of cord called 

*• f ft—fr-iiiTrr_* 01* ** Oar.** , m a __ 

Aim fikre, or Aer, the prodnee of the Agate ntipata, and other allied apecies. 

cmployrd. CWiTiBa aad mpra are made of It It ia obtain^ fr« tta dfe— teauti*. 
It ia ealeolated that 8 cwt per acre of this eawHaat Bbrr might be ohtainei 

if^W Ea^iloyed at St Vtaoeofa ia the maaufortare of lUhin* acta. 

cammuo cord, aad coarse lioea toe flahiag. ^ _ v-;. m > mtneen^ 

Sew OtiM meee (TiBamleia e—coUm), a sahrtitale tar horse W M s 
mmcrial tormAolstenns. Sooartim- the Bhroos hash of the Indian eora is need 

ftjr the —ine perposo, bot it is mme brittle than U—wes. 

P„lm.lnejS^rhem three art obtahud t»t»rr 

Cme/Un^ Manyoflhegraae-areaowbeiBgaiedfaithenMniifoentreorpeper. 

'“^(Wto^iSnStoi by Dr. noabwith and Dr. Wrtgbt, aiford aia^nfonaatiOT 
aa M the stlwaglbe of diflitrral kin<U of flhroos sobetaMoa. Tbe 1^ UWo 

Bis^ esperhomu awte by l>r. Boaborgh in 18041 some of tbe fibre# wert. howeser. 
probably imperfectly prepertd. 


1. Rrtnp CRogUih^ 
htorga (Sanaenera) 
.n. Aloe 

4. EJeo 

5. Dooaha • 
fi. Coir 

7. Hemp (Tadiaa) 

8. Wonllct comal 

*. -f - 

ta Snaa 
1 1. Biinglil paat 
IS. Cha nala poat 

IX -1- 

14. Has (ladUa} 


■oii«k»l Km 

Ceaneiu mirni 



AUrtne ai'i i'a— 



^feorr itweriorne t • 



Saemtrm Rmmpkii - 



fWo. mwrtferm 



Cen—fiw —nna 



AUema Ampaem - 



IhnUmmia * 



Crtihiarm jmeree - 



eWrdar— nhmrte. - 


• i 

^ mpmUri* 


- 

ttihitem wuiafial • 


• 

Ltmm 


■ 


Bn—tea WdoM. 


lOS 

ISO 

110 

»s 

M 

87 
74 
74 
<9 

88 
■a 
•7 
81 
fit 
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In isnu. Dr. Btntlinrgfc mad* anmlwr icrK* of raperimrula, of which ih* (riUowin; 
tahl* jhea thn mnU t— 



BoUalcil NflMc. 

Ikraklllf tt clabb 

1. Bowitring hemp 

1. Callootc brmp 

а. - 1 - 

4 , Soon .... 

5. Hemp (Indian) 

б. Uoiu^ .... 

7. --7- 

8. MnaU peat . . • 

9. Bongbi paat • > - 

10. Plantain* ... 

Arrhpiar Sp .. . . - 

Vrtktt (eaerufiaM ... 
CoeekonM ntpaefari* • * 

CVotnfarM Jaaraa ... 
Caaonbit autira ... 
.fisacdyaoaiMw taoaaUma • 
iliiimrot ttririmt . . - 

„ caaaaAiaat . 

Ccrekanu rliiarim ... 
Afajtt ..... 

Mm. 

948 

940 

IM 

lou 

lU 

118 

l!8 

111 

118 

79 


Enpcrirooita wctw road* not long ilfioc by l>r. Wright oo aeirml wrU hwinm Wft- 
tnfal* flbrt* when mad* iato rope*. The fuUowiag were the renali* i — 


Camwi* PaaK. 

Botaksl Kmm. 


I. Yercnm nar - - 

3. Janapom ... 

a, Cutihalay nar - 

4. Cotton. 

5. Maniot - . . - 

4, Pooley maagu 

7. Coir .... 

CaltUnpii gigamita ... 
Crelelaiimjimem ... 
rioaee AmrnroMa ... 
dtmipium derfioeenai . 

&uM*nera xayduum . < 

tlUiimnu fneaaAiaae 

ChcM Baci/era ... 

IM. 

&ia 

4ii7 

8«1 

.■Mtt 

318 

990 

991 

^- 


Tb* delhet of all theie thna if, u It ivprtti Ifaair aae la wearing, that they break 
at tb* kooi, and ia all wearing proccaHa the libra* reqnin < 1 * 40*01 joining. 

t>r rrgetabl* nbitaacct of lb* datura and quality of nmlrcMcd hump «r laqnrtnf 


Ooaia ... 
Ueveo • • • 

Britiab Kaat loilic* • 
Other pan* . 

Cwu 

5,498 

1,309 

Cgmruud net ralue. 

- e 8>97 

14.7 AT 
tUI99 

9,918 


17,938 

d38.5fi7 


The iwewliaritic* of ihcne fihrai am not apMjfled, but a* they are not hemp, flax, 
tow. or jute, w* may l^y infer that many of the flbrei naniM abor* are included 
in thee* Hnpnrtarioo*. 

FIBll E. VKQETABLE, called alao Ltoxiaa (/.iyara*. Fr. 1 PJUuuru 
Germ.) ( ia t^ awat aboadani and georral ingrr^nt of plaaM, cuating in all their 
parti, tim tool, the lenren, the item, the flowan, and the fniil t aaoeumag in Ui* com* 
pact wood to 97 or M par ernt. It li obtained in a pure male by treating lawnlnfl 
aumaairrly with hot aleobol, walvr, dilute mnriatie acid, and wnk potaah Tyr, which, 
dwolre, firm, the mlnomii aocood, tb* rxtractir* and aaliaa niatur* t thud, the car- 
hnnata and pboephate of limei and, butly, any reddnary aabatance*. IdgnUiua 
fibre*, aa^ aa law-duit. powdered bark*, atraw, hrap. flax, linen, and cotton ciMh. ar* 
coarertibl* by the actkio of atroog anlpburie weiA into a gummy inbatano* aualugnoa 
to duirriac. and a ingar rearmbling that of the grape. 

Mach attentioci bai 4 of Utc year*, been directed to the coarenion of rtgruble fibre 
into pepar. Fee Ponca. 

FIBR15E (Eag. and Fr.t Tkirruedcr Fatmloff, Germ.) eonadtatei the ^neipal 
part of aniaud raaicla t U axiata in the chyle, the blood, and may ba regarded a* the 
moat abondatn eonatitnent ol animal bodiea. It may b* obtained ia a pore mate by 
agitating or bcd!ing new drawn blood with a btuuUe ^ twigi, ehra it w^ attach itacif 
10 than ia long reddiab fiUmrati, which may he deprirrd of cokau’ by working them 
with the handa midcr a mmmicl of eoU water, a^ aflcrwardi fire^ front any ad* 
hering gieaaa by iligiatloti ia alcuhol or ether. 

hihrine. thu* obiaiacd, i* anlid, white, flexible, aligktly elaatie. inaipid. inodorawi, 
dqpirr than water, hot eonmiaing t fiftba of Iti weight of it, and withoal actioo on 
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tntant m *<'f^ At St SiSr of fltth, h h m »W7 oomtuHit 

Into two T«it^ 

ssrlii;??,.-^»i S K "•_<■" ^ x'ij:! 

^ Sitilzriii S^-'sS 

^F.uTMi altn aaJnt b» different tuunee noeoedinf to their wuiot ™ 

w. clW rcogh, th. B«t •» •^l*. ^ 

S ir, Vs SSii'ss.'^ .-sisf 2rr 

a“rii;t«K •«« ■“»""««to .~i. ~i *1 

«fh"r:;rJl.t^ of t««.cl.j. the U«J. of U» .W 1*.^. ^o bl 

ire wortlT inndo of oit rtecl. wUkb wonldbt the b*i« f« nU c«hf^ ^ 
SmtU Wet «re y Ii i, «mtJi harder thtn the Witteied di el, n«4 ftien 

Whig beJta the^SoM tKiTie entirely free IVotn 

woo to htSerrd rtetl. which i» no •««»«»<-• than n» rt eomr* from the liter forge kelbrt 

*”Tbr^Jlh-i robber, are generally forgtd In the common "JSX.SlIS 

the^tTrllS h.^ which nr^Z^ 

come into tha country. The fihw of bfer »ia« w m . ^ ^ ([|,(g 

down ftnm the bliatettd Urt. and the emt Ingola. and known by tne nameoi imew 

file^nwkrr'a forge m-a-ta of Urge btHow^ 

SStlSVhoJTto^-Zn a dwTSff-l r* ** to e^o^Zr^Sli^^ 
alto nwtalna a deep gnwte for ermlaining die or boaie*, for giriogjwttiewlnr 

•" ^JeZ^and wjnaiw file are formed rmlreW by Ae 
b-.Zr?ladm,ih«w.th.«,mUhm-iner. 

iwo-haidcd hammer. The latter ia generally eery henry. *iA a bread foe. for t»e 



nr.E. 




Ury* filoL TV; bMk ttrOM vllh uieh tnuli m Id make tka larftM nDootli anil 
flat, •itboot vhat k eilkd haad-tianmering. Tlik arkea froa tiunr ftvot eipericsee 
ia the nne kiad of vork. Tke cxpedmao arking fron tke oiaa caoie H aot kaa 
remarkable. 

Tke kalf>n>ini<I film an made in a boae flutmed into th« graore abere mentioaed. 
Tke ited beieg drawa oat, ii laid apcn the raaiided nr—, aad bamiMfed till it fllk 
tke die. 

Tke tkree-uilcd tin an formed noularljr ia a boas tke reeeaa of vkick coatkia at 
two lidai, witk tke eagle dowawanb. Tke Med la flrM drawa oat aiiaon, aad tbea 
idaeed to a bom with aa eagle dow a w an b, ao that the bamnicr forata om aide, aad 
tbe boM two. Tke rmtad flka an fornied b; a awage »itiin«e to tkoae oaed hj 
eommoa atnltka, bat a little caakal. 

The Ue cutter n>t|iuivf aa anrU of a aiac greater nr bos prnpertloard to tbe liae of 
kk filea, with a flme aa ercn and flat aa poaatblc. The kanutken weigh (bora eoe to 
Are or ala pooada. Tbe ekbcit an a little broader Uiaa the flb. alwrpetied to aa 
angb of abimt 20 degreco. Tbe length k Jnat enflkieiit for them to be held bat be¬ 
tween the Sager and tbnmk, aad lo itnng aa ant to bead with tbe nrdis at the 
hammer, the ioteodty of whieh may be beet eoucwired by tbe depth of the impmaHm. 
Tbe inril k plaeed in tbe Ikce of a atroag wooden pom, to whieh a wooden ncwl k nt- 
taebrd, at a amall diataoee below the level of the anril'e ftme. The file k flni laid 

r tbe ban aaril, oae end pcjcetiag orcr tke ftant, aad the other over Ike back 
of tke tame. A leather etrap bow goea orcr nek end of the flle, sod paean 
down upon enebeldeof tke block lo tbe workinno'a feet, which, being pot into t^ amp 
on each aide, like a alirrnp, bolds the flk firmly opoa tke aaril na k h ent While the 
point of the flk k enuiag, the alrtp paa— over ooa port of the flk rally, the imiiK 
rntiog apon the anvil, and the taog u|ioo a prop oa tbe other aide at the strap. Wbea 
I— aide of tbe flk k ainglc cot, a fine fik k nn alighily over tbs teeth, lo take away 
the rooghncM t when tbey nn to^br doubk cat, tnother — of teeth k cot, eroasing 
Ike (brnwr Marly at right aagkn. The fik k now finished npoa one aide, and It k 
avident that the cot aide cannot be laid npon the ban anvil to rat the other. A flat 
pker of an alky of kid and tin k iaterpoaeil betwma the toothed aarfkee aad the 
aaril, whik the other aide k eoL which compkCely p rtac r rija tbe aide alnaulr fiirmed. 
Scnilar picen ef lead and tin, with angnUr and roitnikd grooten, an nacd iw catting 
triangnlar and bolf-ronad ilka. 

Baspa an cot pneiariy in the same way, by naing a triangnlar ponch Inatcwd of a 
flat duaal. The gnat an ia enttiag n nap k to pker every new tooth aa moch aa 
poaaibk opposite to a vacancy. 

Flk enuiag laarhinca have been (bum lime lo time iavented. Ia 177* M. ila 
Moodgay rrad a memoir befhre the Commhtea of Cmamcree. in wfakb be mraliooed 
the {arentiooi fer fik-enuing in 1fl9» by Dnvrrgrr, in 1714 by Fardonet. ia 1740 
by Thknt. ia 1746 by Bnehit and Ganialn. and in I776| ainee which, k 1100, Raoid 

invented a fik-eottiag machine; aad in 1436 Eriraaoa mitadaood aaoiher. fiirJafao 

Kobisoo, j— heron hk de«h. iavented a method lor eaUiag rurraii like; and in 
I(ti.1. kleasn. Johaaon. Cammidl, and Ca treeivad the medal of tkr Srwttiah Ikciely 
of Arts fcr perfecting 6ir J. Rohknn’a aebrnne. The aecompaajiag wood rate, 
which in npnanuatioiM of Urn filrhciming mnohine of Mr. W. dkiitrm of Rirmtaghsm, 

win show tbe general priacipk 
npiai which those machiaea an con* 
atrneted. 

to oeder to render ihk iavrmiim 
hatter naderatimd, two views of tbe 
•pparatae for prodneiog tbe eroaa* 
ent or teeth of the fika, an givra. 

F>s- 74# k aa cieratka of Jhe 
npper pert of the flie-entting m»- 
ehins aa seen oa one sidat 740 
k a ploa or boriaontal view, aa the 
Biaehiae appeon n« tba lop. 

0 . k the head of tba lilt hammer 
pk^ la tbe end of the krer d. 
whieh k OKwaled on an axk c, 
tnraiag la proper brnriaga ia the 
fniBieworiiortbamehiae td, k the 
Ult wheel moaaled oa aaother aak 

. _ _. .. ... *• tnraiag k henriags oa the 

frame won of thn msekiar. and hariag any rmpiiied anmber of pndeetinaa or tap* 
pna upon It for depr—inf the tail or ahortrr nd of the haamrr nr dlt Wver A 
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Th. .iU wl-cl A to 

•pM Um aoiio Ml«i mi it Uki* tam ft»r -ith • piBh* J. »p» ““ ““ "• 

«hkli u ittiulctl bjf » l*i«l 
frwu my Bi* toortr to tbo ri*p«r 
oo iu etui, or in ony otltrr oooto* 
nWnt nuumor. Tbe bed upon which 
lb« Miok ptcco •t««i benri a 
Burinl •. Thit bod u Brmly top- 
ported upoo muioatjr placed opM 
pmpet t J* *• 

hluh pieoeo of tteel nnder oprro- 
tioo, and ii tlwiwn treored in the pntr 

WJaw* iir boUbf oismp* A, mounted 

on crnire pin» In the tliJe It fit- f ***> 
which tlidB in brU down hr a aprinn 
nmt allda bmeoUi, and a moved 
backward! and IbrwanJa io flie ma¬ 
chine upon Ike (t) »d**f ■ «. of 
the frame, by mcoia of the rack n 
and ita ptnioni the latter being 
mimiited opon the aaleof the vaicbet 

of the pbl 0. opon the end of tk.J.-"'• 
•WL Tbta IwM' k drDTMAra nftPT n fT col lieu rflflected vpcMi tlw bUak by 

r^nTkl -STuppet wlaei a. la moontrf apon the rod of the aal. «. of 

th^St Irhach^ cooarquSSy re«dv« wuh it, and by drprctaoigt^»*»« r.e^ 
utrlljt^ioSy^kc in^ pUne «. ^dbk 

wheel p, and tkereby tha advancing movement of the blank a ettected oner cacn 

’^Tb^‘k aa. attached to the npper aide of the lUt hammer. Ua^ 
beba iSi^.dSSr^^lia«jhlo bcltnrd plane e. mounted in the *• ’Urh 

ea^M or bwemd by it. aihatbg nitpumd. to pro- 

m tTiSbr ad. of thr lUt hmamer. to tm- mb «dab 
the^c^^J^r b^ ofter every Wo*, and b coulmictiao with m*ty 

Md«^ mct^l^to etmntentel -.Jjibndbo or tembnoy the aprmg a. may bnve 

£}S*E-1£ “Hs 

plSTor s:^ 1 . «ad by depr.^ ^ 

enda^the lioMera w. b. witbdi^ 

till wbael cowbnbg to icvolve. tbe neat tooth adranoa. Md drm^ ™ 

hina^bol beto h Uot.. the uU of the h-mmrr. H" “ b oper^ ^l 

bav* quitted the bcUned pW o^aUowod l^ ^ ^ hammer will Im- 

fonorr poailioo. ABrv the tooth ^ ««»pod ^^ 

maifliatrlir detewod aad elBrct-tbr Wow or ent « t^ blmu ___ «/,!,« 

hammer'ria.^ it will come in oontnet wuh 

boMeva. amlftwoe them hockwardii alia aa eomi « «be^^ ^bammwM^p^ 

thfl um Um bokkrik Um •prtnc »iU unioedkMiy ^ funrmi onnw 

S: rf ^ i^Xi the h««mir^ri«^ ^ 

)^ib> till wheel b aboni to drocea the end of the hammer, when the aaine movw- 
^ntt of the parto wiD he iwp*^^ “t^ •>“ ■*'*?*5 

r»uSeint of tbe bbak of fterl <progT»«iv^ tbe ham^) 

ha* bean operated upon, when it will be iCawn ^t ^ the tolbwiM imnn ^ 

rpoo tbiWidiM U «, ihm b placed an adJawW. *o^ agmaat abkh lb. fcmt- 
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■WMt rod of itw (IkU / 7M, in eoctael u it k inOTod Cinrnrd b; tbc rark 

n, ami ii* plnioa. TIm iliiluis bar it, » conm’ciMi at ita kft rad to the brat Irrer B, 
the other rad of tbk kver brtiig fbrmed into • ibrkrd am, vblrh rat bt m-ta • rluteh 
ujaa tb« utoin thaft. and ta the aUd* / eontlmua to nd>uii!e. It will come in cootart 
with a atop t and wbn it baa braojihl a aufBciant kiqrtb of the blank pkrn of atral 
aodar tbr opmtioa of the mutinit tool, the alida /, in lla pr nu r raa , will bat* nored 
that Hop and the bar 6 forward, a^ that bar, bj meant of the bent lerer B, wtD with¬ 
draw the clatch on tbe main abaft, fram locking into the boot of the llj-whael. and 
eoat^nratljr atop the fbrther proncaa of the machine i the rigrr a^ fljr•wheel 
turning loo^y opon the main tbiaL 

The cat die ran now be rctnored from oat of tbe elomni, and reerraed to ent tbe 
other aide, or another blank piece pot in ita place i and nftrr throwing hndi tba pall 

? l of the ratchet wheel p, the tUde (, and with it the ftvtb hinnk, ■nay be mored back 
Bio the m e cl i inr bjr turaing Ike winoh bandle, on tbe talc of the ratchet wheel o, the 
tereiae nj, which will tern the pinioo backwaida, and draw baekthenek a, wtibont 
aftreting nap other porta of tbe machine i and on morlng hack, flie bar B, by tbe 
handle 11 , placed on the atop, the clniehea will be thrown into gpar again, and tbe 
machine ptoered to rat the next blank. 

Wbrn tbe blanka hare bren Ifana cut on one tide,' and are torenad in tbe marbina 
to fom the teeth upon the other tide, there almold be a piecw of lead placed between the 
blank and tbe bed to protect the fttnh cot teeth. 

It win be teen that the poaiiion of the Hop npnti the bar B, will detemioe the 
Iragth or eatent of tbe blank piece of eteei wbieb dial] be cm or operand npoo; and 
in order that the progreeiire morement of the blanka nnder tbe rattiag tnul may be 
made to anil dtHerrat degrree of flneneaa or ctaneocaa of tbe teeth (that k tba dk* 
tance between tbe cma), ibera k an ^'nating acrew npon the lerer r, the heed «f 
wliirh acrew ilopt egninet the nnder tide of an enr pro^ceting flom the fnune-work. 
nad ibarrby detecBunea tbe extent of the motmo of tbe lercr r. when drpmwd by 
tbe teppeta of tbe wheal a, acting npon tbe inclined plane (, eonaimnently dHemiaing 
the Bumber of teeth the rxtebet wh^ p ahall be mored ronod by the pall g i and 
banc* the extant of motion cornmnniraled by tbe rack and pininn to the tli^ I, and 
Ihr blank j, which ragnlalca tbe diatnnee that the teeth of the file arc apart, and the 
htier r k bnred apwatdt by a apring preaaing ignlnat Ha ua^ aide. 

It will be prrccired that tbe relncfty of the deaoent of the iuunmer, and conae- 
qoenlly the fereo of the blow, may be regnUtrd by raking or lowering tba Inclined 
plane » of tbe apring a i and in order to accommodate the Iwd npon wbteb tbr blanka 
not to tbr diffmnt incUnaunna they may he plaeni at, the part of the bed ia formed 
of a aemi-gtobular piece of kardraed Heel, which fita looaely into a limilar eoneority 
in tbe bnl r, and ia ihcrcIVm capable of ndjnating tUelC lo that the btenka ahall he 
projieriy prawmied lo the ratli n g tool, and rrceirv the blow or ent in an etftial and 
area manneri or the picceof Heel may bo of a canical iltapc. and fit loowly in n 
limiUr ahaprd conoarity. 

There are gmdm IB, placed on the top of the bid li, for the parpofc of keeping the 
Monka in their proper powtiuo tnwnrda tbe ratting tool, and theee can he rrgaleted 
lo fait bianka of any width, by taming the right and left banded temw 17. There k 
akn enatbcT 140011^10 Hop on the Jawa or elampa 4 whieh arrm at a gni^ when 
placing the Menka within tbe jawa 1 and IB k a handle or krer fbr raking tbe elampa 
wbtw imialri^ wbkh baa a weight raapradid ftom it for tba purpeoe of keeping down 
tbr blanka wnb anlBcknt pnoanre npon tbe bed. 

enltina lod m the koa a/ tbe hammer, can be placeil at any rcmiired angle or 
loelinatMM with the blank, it being aenred in tbe brad of tbe hammer by cla^ and 
eerewa la rattmg fine fiira n leraw k employed In prrfmiice 10 rack and 
plnira, for adraneing the alide 1 , and the blank piece of ami in tbe raachin*. 
JUrJtaimf tkt jWea.—Tbk b the laH and moH importnm port of file making. 
M halcTcr may be the ijtulity of tbe Heel, or howerer exeeUrat the workmanafajp. if 
It la not well hardened nil the hibowr b leak ^ 

Three ihinga are atrielJy to be obaerred in baldening j fint, to prepare tbe file on 
?*'*T*: “ ?* i* being oxidated by the etmoapberw when tbe 

** •iuth vflipct vouid not only tike off tint tharpne^ ot tbe tonch* bat 

rewilcr the w b^ earfiane ao nneb that ibi fib wonld, ia n link time, become 
clogged with tte Mbatmee it hed to work. Secondly, the brat ought to be rery 
unifomly red thronglHMl. end tbr water in whieh h k qnenrhnir*^ end cold, 
for tbe por^ of giring it the pniper degne of hardneta. Laatly. the manner of 
immc^ kof t,nu fanpormnee, 10 prrTent the Gki ftnm wnrplBg. which in lung 
ibia filea k rery diflenlL “ ■ 

The fimt oljeet k aenmipIkbBd by kylnga anbounee npon the fik, whkb when 
it ftiact, toma M N wer^ a ainiHh b|mio the anrfitoe. drfrndtag the m<ml ftom the 
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action of tbs oaygrti of tbs air. ronasriy thr procCTS conii^ in fim 

■arfbtt of the file aith air groBJwU. and then cortrin* it 

•alt (mnnats of aodal Altar thiscoatinj brraair dry, tbs flisa 

amt hardroed ; after ihU, Uw tortber was llphtly lwo.b«dorsT»ilh 

wbaa it arorar obits and metalue. at if tl bad not laom baiiod. TUU piwis lua 

laisly atIsatl (» Ibrat rrlalta ^" 7 

tbs quantity utrd, and tbs io*rfa«d ikiebiisia. W a o^*^ 

vbo med tbe imiwoTrd msihod a» tunr coMuniag about ons foorth the quantity of 

•alt lued in tbs .iW mribod- Tbs pnt*- e™^ 

to .atoratino,obirhli about thrrs poond. to tbs Tt^^Jr 

sfottuda. or »iih tbs disspsrt kind of floor, socb at that of brant, to atawt lbs so^ 
•litrocs of thick entun. The flirt rsqnirsd to be dippsd only into thw «abtaBcr, and 
imnxdiatsly hsalrd and baidrnrd. Tbo gToundt or tbs floor arc of no «“» 
than to airs the maia eonsittrooc, and by that ttisnnt to alio* a larprr €|iimtltT of 
mit to br laid upon tbs tnrftm!. la tbit method, tbs tali formt imtnriiately a (iim 
ooalinit. At team at lbs water ii r\ nporated, tbs whols of it hesumw fi^ the 
llle. In tbs old inctliod tbs diy tuh «aa to luotcly aliaehcd to tbs fils, t^ lbs 
grrslrtt part of it lsa» nibbed off into lbs firs, and was auldimed up tbs chunnry. 
witbont producing any rffret. ' . . . 

Tbs carbonaceooa roattsr of tbs air groonda b supposed to hars aoiM rffret to gito 
inn bardnria to lb« fits, by eMubiaiiig with thr steel, asd ri-tultrmg It moiw highly 
carbooatrd. It will be fiion^ bowsrrr. upon ra|irriwsiil, ibst regettWe catlpoo don 
not combine with Iron, with snflUicnl fimlhy to prodnoc any eff^ in lbs abort afarw 
of time a Ills it besting for the porposs of baidentom flls makert sto to thw 

bablt of uatog lbs coal of taimt IsMhrr, which doobtlras produces hum effect i bol 
the carbon ia ganorany ao iU prrpared for the porpow. and •>f **• ofwratlnn 

to shon, sa to render tbs rr»ult iDcrmaWrraWs. Animnl carbon, whm wopnly pre¬ 
pared and miaed with lbs abort hardening eomfoahiim, ia eai»bU of giemg biodncaa 

10 tbs iurlbee eren of an iron fila. .... , » 

Thi» earbonaccous niatlrr roar be rndlly ohlatoed from aay of lbs eon porta M 

animals, nr ftora blood. For ibis purpoto, bowerer, the reftise of sbwmskeTi anil 
cutriara ia the mort coneenienL After tbs Tolatils p^ baro been distilled tnrrr, 
from sa Inm atill, a brighl ahinlng coal ia left bebiod, which, when n^oced lo powdir, 

11 at to mis with iba salt. I»ct aboot equal pant, by bulb, of Ihia powder, and 
miirisis of soda be grrmud logotber, and brongbt to tbs consiatmer of cre» by the 
addition of water. Or mix ibc powdered carbon wkb a MSurwlcd toluura of lbs s^ 
till it brenms of the abore eonalstenc*. Files which are intended to be rrry hai^ 
abonbl be cortrod with ibia composition, prwrioua to hardmliig. All flies intrmW 
to Ills iroo or steel, parllonlsrly saw file*, should be hardened with llui aid of iWa 
mixlurr, to pteftrencs to that with Uw flour or groonds. Indeed, it ia prohnhlr, lltol 
the earboniirwns powder might 1-s nard by itself, in ptMl of set^y, staoe ^ 
uttmuin'ia or bartshom, obfainid by distillatioB. would U of "wh wj" •» «? 

tbs coal of no capmue. By meana of this mstliod the flies mads of ir», wlucb m it¬ 
self, k nasuseeptilile of haideatoa, aoqnitwd a superflelal banln«« sofflelrrrt ^ any 
file whstcrer. Socb flies way, at iba aams nine, br bent into nay farm t and, to con- 

srqiirnec, are partJeuurly luwful far aculnwto and dto stoheto. 

Tbs next iwlnt to to rraisblcrrd U ibe tost mettod of heating the Ills for bsid- 
eainr For ibis poposs a lire, similar to tbs camnum smith’s Are, is generally 
emproyrd. Tbo file »s bold Ui a pair of tongnea by tbs tang, and introdncrd latn 
the fire, foausiing of rwry iinall eokea, pcabing it mom or tcaa into the fire for 
tbs pnrpnae of healing it regularly. It must frrqaently be arilMrawn with a r^ 
of otoerring that it ia not too hot in any part. _Wbsn it ia uuiformly beakd, ftnto 
lbs tang to the point of a eherry red coloor, it ia fit to queaph to the water. At 
present an orren, formed of fire-bricks, is used foe tbs larger filea, into which the 
bull of lbs tollowa is directed, being open at one end. for the pnr^ of intn^ae. 
lag the filea and tbs fact. N«f to the top of the oesn am pieced two cross b ers. 
on which s few flies are placed, to to partially beating. In the bnrdralng^ hrory 
files, this cmtrirance affords a coosiileralile sarlag, in poiirt of time, while to pertmli 
lliem also to to more nalfannly and tluirongbly heated. . , , 

After the Ilk is peopsrly bsatsd for the porpnse of hardramg. in order to prodaoe 
the greatest possible Hardneia. it should to cookd as soon as pnaaibk. The m^ 
commoa roetbod of rlfactiitg thia U by qaenebtog it to the coldest water. Some fito 
makers hare been ia tbs habit of putung different snbslattors ia tbeir water, with a 
tWw to increase ito bxnlentoa property. The addhton of sulpfaurte Tcid to the water 
wss tong told a great seerel m the bardcotag of so* flks After alU bwwreer, it wiH 
be finnd, that dear spring water, free from saimal and ergrtoble matmr, and is cwm 
ss possible, b the best caktilaud for batdcniiig files of erery descripiiiiB. 
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la qcumclung On* in water. tooM CMlino ntost be obeerreJ- AU fiieo. ewept lb# 
knir-nmnd. -h—M be fauBrned prrpndicnltrljr, M qaieUf ■* jpouibia. w Uu( the 
npprr non iluU not eooL Tbii mauttetnrnl prareati ibe file (rom wnrpintt. The 
baJr-rwmJ «■ BMt be qnnicbed la the auae rttady ainaner | hat. «i the tniue (uae 
that It in keiH |icnKndie«Ur to the nrfnee at tbe wnirr, it miut be awnd a Itttle 
horinatall;, ia,l^ dueetitai of the moad aUe. otberwiee it aiU becooie noolMtl 
bodLVBrdiu 

After the fl 1 «« are bardened. they are brnabed orer with water, and powdtfed eoket, 
when tbe anrlkcc beenaiet perfoeily oCean and ntetalllo. They mgbt olio to be waabed 
well in two or three eUn watera tor tba par|«M« of earryiiie off all tbe ah, wbW, il 
allowed to remain, will be lialde to reaa tbe ffle. They aouald moreorer be dtp|>rf 
into liine.water. and rapidly dried beCote tbe fite, after beiax oiled with obee oil, 
eoatainbtt a little oil of tnrpeatiaa. wbtle ctiU wana. They ara then ffalabnL 

FILLItinEE Fr-t FWiproa, or Feiae DraJilfiJItckt, Germ.) ia, aa the 

Uat tem Joatly expreaaea it, iatertwiated Bar wire, aiad foro m a m a al i n g gold and lUrer 
trinhrta Tbe wirt la aeldvm drawn roond. bat itMuraily flat er at^iilar i and t«t> 
dnred by enid nr ailter aoldcr with borax and ibe hloi^pa. Tbe Italiea wad, 
/Hiprama, u compoonded uf JUmm and prwaeai, ee pnunhir ort-eork t becnaae the 
luliana, who flnt introdnoed thia ityle tk work, plawd »uU Iicodi apoa K. 

FILTH ATION (Ibg. and Fr.j F«/tnr«a, Oetm.) ia a procem porely neehaaieaL 
for aeutatlBg a ll<rairl ftnua the nndiaanlred paniclet floating in it, which Ui]nid may 
be citharthe ntrful part, aa In regetabb inruaiooi, or of ao aae, aa tba waahlnga M 
mineral preclpiialea. Tbe filtrrinf anhatanee aiay eonalat of aay pnmaa mailer ia a 
iidid, BJiatcd. or poiremleni form i aa porona eartbenware, nnaiaed paper, eloth of 
many klnda, or tand. Tbe wbite blotting paper auld by the ctatinorra anawria at* 
nrately well tor filtrra ia chemical expcrimentik pnnridad it be prrriooaly wiabnt with 
dilute mnrmtie aeiiL to letaora aome Uaw and min that are gTaeraUy pteient in iu 
Filter pepera ate find cat iqaare, and then Added twice diaganaliy into the tbape of n 
cornet, haring tbe angular pane ronaded off. Or tbe pieee of paper bdag ent into a 
circle, may bo Added But-Uke fhim tbe eentre, with the fulda ptaned eateriorly, and 
turned oat abaip by the praeauu of the finger and tluunb, to keep iaierrali brtoem 
the paper and the funiiet iato which it ia fllti|l, to laToiir the percolatica. Tba dhunetrr 
of tbe ftmnci aboold be abnoi tbree-toortba of ha bright, metaurtd fium the neak to 
the edgo. If it be more dlrergent. the alopo will be too amall for the rmdy efflux of 
the flaid. A filter eorond with the aidhnM ia moat eoareoiently waabed by apooting 
water opoo it with a littie ayrioge. A imoll eameib hair paint bnteb ia mneb empinyi d 
Aw colicctiag and taming orer tbe eonlente in their aoft itate. Agitatiua urTibration 
la of aiagnlar rflicicy in qnlekenlng pcreolatiaB, aa it dtaplaesi the porticlea of lb* 
muiatcoc<l powilero, and opena np the pnrci winch had bacooM ekaed. Inatcad of a 
ftmarl, a cylindrical reaoel may be employed, horiag Ita perAiraied bottom corered 
with a diMof ffllcriag pa^folded Bp at the edgeo, and nude tight there by a ulr* 
ring. Linen nr calico it ton Air weak alkaHne liqnori t and flxnnela, twilled wnaUan 
rioth, or AilPitaff for weak acid onea. Tbcie fitter baga ara often made eonimi like a 
fool'a nap, and hare their moatha Hpportrd by a woodca 
or matauie hoop. Cotton wool pul kioie into tbe neck of 
n fnanal aniwera Well for fiheriiig oUa ap>m ihr null 
acato. to tba huge way, oil if filtered in conical wnolim 
faoga, or in a auk with maay conical tnbca ia ita bottom, 
filled with low at cotton wool Htroager acid and alhaliaa 
Uqiuitf Busal be fitUfrd ibmogb a layer oftwonded ghua, 
quarto, deaa mimL or bnuMd cbarcooL 1110 akurrhaut 
aru a porooa blMoit of atone warn mode ia Hpain, which 
are eaareaient Air filtering water, aaalao the Chiroui filtering 
ilnae of Teoeriffe. largeW imparted into England at one 
time, bat now tapenoded in a great mourn by tbe lirii* 
fielal filtcra poimlrd ander many haiui , enoeim^ emen- 
tially of etreu of grarel, eaad, oad ehoRoai powd^. 

Jt it eonrenicBt to rentier Ibe filler aelf-acti^by eccom* 
medatiag the aapply of liquid In die rate of pembLatioa. ao 
that the pnatam apen Ibe pumni inr^e may bt alwaya 
equally greaL UpM the taull aeale, the hunp-fixuitain or 
bM't^glM Ama ea generally aacd for Imnps will be Amod 
to aaewer. 

Fia. 7 &I. rrpreeenta a glam bottle a. portly filled erith 
tbe fluid to be filtered, aappneled ia the ring of a cbemieal 
•taaiL and haring ita mo lb mrerted into ilw mme liquar in the filter fttnnaL It •* 
obriouf. that wbenam tbia luioor by fihratino Ihlla below the Up of the bnilte. air 














FILTRATION 


207 


.111 «ter I.U. b. w. 

Tawl .^h may im laail* » c 1* lUe luAct 

pipe ormiiieit .ilk • etopcw* «, (or UuiiM t ao«f 
uTli^istotlietlleraA “W^r 
whieh the flniil b by 

baa aku a •topeoek .hlch opena or rfiuia. at iha ai^a 
tima^ tkr tabe at, 

lb. ntraac rf tha fluid. Oi. w Wte ^ fr«« «be 
Koaear. A *»aaa laba fh ahow. Um larel of tbe 
liiipur to tbe bod? rf the apparatni. laaauifh.aMi 
mb a man ba flm etoaad. and tbe rock a »<« be 
opened to All Ibo fteetter. Tbi-o lha ^ ^ • 
bV iMpKOaffthe eock a..o aa to Oie floid 
filter opoa* I'-*'' ““ i. the mho O. 

Iloth Ibeae pleoe. of apparmtna are ...a^y ‘ba^- 

ib« nlumbtf'i oooanoo cimtriTWWof » eo^m 
.faieb U» Bokto* and riatoe of ^ ball, .ithto «»f^ 
limila, aerrea to open or abut otf lha aopply " 
aa It M? be rrquirad a» not Itonionl baa ndop^ 

Ibta eapnIiMt tor hta ayilein of filteria* ayrnp tbnwpb 
a Mratom of a^Urly fl^od 

Iwna Wack. fV T". ^ ’br. of ihla appwmlM 

with 4 filler, r . and TM W a "—.•"‘b-- 
(ynmework a wpporta the ctatetn a, in whieb tha »^P 
■a oonltlnoL From U lha llt|ii«>r floaa ihronjjh tba 

end of tl» hraaeb lube, wiicb la toaido of the filler tab, ia proeidnl 'ritb a ainp- 

748 




d r .boat oomiiua. and ihaTebrlbe efflux of the Ikjonr from Iba elaleTn thtitnFh 
ttrtuh Z b? of tU. floattos-baU Upon th. briek.ork P lb. 


filler lob ataaitv ternUhed at k 
nilh a fidao battmn of aloe or 
rnpprr pierced with fiirobolca i be* 
aide, woicb. bifiber up at i there it 
another aaeb ptola of matal tor- 
aiafeed with a atroofi handle k, by 
erhiob il may be rroKrecd, .hen the 
bo»e*black nreda lo ba changnL 
In lha tolermtoa apora t lha 
Itranalar anal ia piaexd- a la the 
eorer of iba filler tola .itb a 
haatUealaa torItftinfi it One par* 
lioa of it nmy baialanl by a btofie, 
dmi ■ ■ 



vbrn it ia dmlnd m toipect tba- ^ 

proareae af tba filtration .kbin. ... „rt a 

STJk a riendrr rerifcal into. Ibnaing a eommitoWtoum **«’»•» 
and the upper poellon of tba flUrr. I.) admit of the aaay a^pc ^ U- 
apace, and from anuaifi the bouo.blnck aa iba ayrop daminda i oihaf.lar ibo fiHralkio 





































208 


KILTIiATION. 


cooid lot go on. f U Ui» (topcock (hroogb ohieJi the eolWtri ra tlw 

■pace Bwlrt * U Irt off from time to time into tlw comino* piM p, ^ . 53. r >• 

« »^ing ehnonel or giooTo lying p«i»lW to the 

of • lube «. Inaettrf »f pleMttJT, the lymp hi dmwn off in e«^ of it* flowing in n 

tnrbiil ftale, when it mB»t benrtuTiied oeer the iurfnc* of the chort^ 

The uWrkr with whieb wy flnW |imki throogh ibe flller depeniK — U n^ «»" 
mwo^ of the Otering eubemnee 1 1, Bpoo the pnanin excrrueil up«» U j nwl 3, apt* 
U» rtiwut of the flileniig wrihcc. Tme powderi in a Usunr wiMwhat glatinwu. or 
clneelr compaeted, admit of mach alower flltralian than tbom which am coarie atul 
free » and the fanner ooght, thewforc, to he epTrad in a thinner etrainm and o»ct a 
Burw eateiuiTe turfacc than the Utter. Aw equal effeett a priocitde weJ cxcmpUhnl in 

Ibe wnrhing of Dumont** a|ipanrtu«. Jwet deicribod. 

In man* caaee flitmtimi may be aeeeUrated by the hiereiae of hjdroel^c or Mru- 
natic preienre. Thia happena when we ehwe the ton of a filteringjllader, and cm- 
neet it br a pipe whh a cUterw of flahl iJaecd upon a higher WreU The premur* of the 
air mav be rendetwl operailee aleo either by withdrawing it |«rtmUy from a eU« 
reeaeL'inlo which the bottom of the filter mteri. or by Incraaaiug da cWty mrer the 
lop «( the nqoor to be filurcd. Either the air pomp or ■tram may be employed to 
er^le a pe^ raid In the iceelipr hemwtb the filter. In like ■ Arremg porno 

or itoam may be employrd to eaert premnre opoa the anrlhce of the filtering Uqnor. \ 
rommon eipbon may, on thr *ame principle, be made a good ppraiurt filter, by mking 
ill upper lew imiwpet aheped. corering the orifice with filter poper or cloth, and fiUmg 
the whidr with Ummr. the lower Irg beUg of inch length lo ae to eieale conaidctmhU 
prrimire by the dillhrmic. of hydroetatir Irrtl. ThU appnratna m eery coorcnient 
either on me «««ell or great male. Aw filtering off n clear fluid from a light muddy 
tediment. The prraeore of the almoapberr may be elagaully applied to eommirn flilera. 
W ib« r u nr t ' B gDtcd 7W, which k m«rel/ » faoMl tocloi«4 friihla a 

' gawKuctrr. eaae a n bear* ao aoaalar hollow remel a 6, 

lUed with water, to which remirer the etUndrical gaaometcr. 
if, e,/. i. U Immmoil. The filter funnel c U **oirod at ita 
upper edge to the toner aurlhce of the anuular Te**«l ok. In 
conieqaciice of the prewoir* of the gaenmeler regatolcd hy the 
weight p, upao the air indueed witbia iC the Uquid ia equally 
preaeed, and Ibe water to the annular apace riiea lo a oorrr- 
ipoadtog bright oa the outer ntrlhce ef thr gaaMiieter, aa »hown 
to the figure. Werr the appaiatu* made of eheet iron, the an* 
KDltf spACtf ni^ht be cltATi^ed vilh ntercarTe 

In grueral, retotirely lo the applkatian of pnwaarr to filtcn, 
it may be remarked, that it cannot .bo pahed riuj far, witboot 
the f>!«««»* of ilcnie^Bg the ippefittu, or rcoderinc tbe fllteml 
liquor muddy. The enlargement of the nufhee la. generally 
■peaking, the mfeal and mo*l effieadau plan of Incruating the 
rapidity of filtratioa, eeprcially for llqaldf of a glutinoua oature. Thk eapedtwi le 
wrll Ulaitraud to the ercaaed bag filler oow to nee to no*t of the (ogar reAoerin of 
Looduo. Beedcaan. 

In many <a*r* H ia ooartiiSenl ao lo danrtrart the filtering apporatn*, a* tlml tlie 
liquid tWl not deecead. but mount by hydroMalJo prmaurr. 'Hiia method haa two 
adrantagm i 1. that withowl auich eamnaiT* apparatua, any doired drpee of hydro¬ 
etatir preanre may be girco, ae alao tnat tho liquid may be forced up ihrooch W’*™ 
ftilrring niifocn ptoceiTaloogtide of each other i X that the oWret of fillerlng, « hich 
ia lo aeparal* tba purticlea floating to the flnid without diMarbiag the ■rdtoient, utay 
he perfretiy attained, and thni rary fbul Bqiiid* be clearad without ginatJy aoiilag the 



Uttering mrfaee. 

8 acb u eonMmetiow to peculiarly appUeohU to the porificatian of water, eiilier alone, 
or rombloed with the downward* plu of fil t rat k m. Uf the former rariety an eaawple 
ia *bnwn ia JIf. 714. The wooden or tine eonical remei U provided with two per¬ 
forated bottom* or •ierm t e, betwixt which the filtering aotMiaoe* it packed. 0»ef 
thk, for the Ainaatian of the epace fi *. there k a third iheH with a hofe to ile muldlr. 
throagh which the tuhe dbm peomd, eo ai to be water tight. Thli placm the upper 
open purl of the ■ppanUu* in com m u nic a ti on with the iowek tpooe a. From the com- 
partment Ada niW air lube / run* upward*. The filtering MtbamiHW eenmiete »t bottom 
of pehbtea to the middle of jpravet, and at the too of fine la nd , which n^ be mlxfd 
with eninely ground bowc-bllck. or corered with a Uyrr of the nmo. The water m 
be filtered betopqiaared into thr ckteni at top, filU throogh the taba A d the ioforkw 
cnmpartincDt a, from which lb* bydnwtatic prcMure fineea the water upward through 
Ibe pcrfuralcd eheIC and Ibe Altering tnatertolo. The pure water ouUecIa to the *p*co 
A A,whllc ibcaircaeapcahy iheimail tabeAaathcUqnideMera. Tha ttopcuck i aerr^* 
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to Jraw off the flllrred wUrr, A» i3k ntotioo nf the flaid in the filler l» •low, the |«r- 
tide* MHfco^ In h thno to itttwida by their own JiwrUy } iwnee there coUi-ci* 
oTpr the npper their at < M 
wdl M oerr the tander ooe it 
n, a pfx«lt>itale or ilapotU which 
loay ha waahrd oat « the latlar 
entity by meana of the atop* 
cock M. 

At on examnlo of an imwardi 
ami downnarnt filter,/^. 737 
may be rabibited. a o c n it 
a wooden at urtallir etttem, 

IWnithcd with the perforated 
•betf e d Bear ila oMcr part, 
npoti wbieb a eartiral partnion 
it fiacd tbroogb the aaii of the 
traael. A temicirmlar perfo¬ 
rated theif k placed at a, and a 
aewnod tiadaraoent A Tbete 
horiaootal thelTet reel upon 
bnehett ia the tidea of the culenu, to that they may be readilr lifted onL The tptce 
o ie filled with eoarte uad. J with moderalrly fine, and w with tetj flat. The fool 
water la ponmd into the chamber ■, and preitet ibrooKb o J u and into the ipaeer, 
wbroceh may hedrawn by the ttopeoeh d ... 

fif. 758 repretenta la Ketinn a filtering apparalmi enatiitiay of two raooeotrw 
ebambara i the Interior bein|t deitined for dnwnwardt filtration, and the raterior tor 
opwaida Within the hirger ciatem a, a imaller one a la placed eooeentncally, with 
ttt under part, and it left open ftom ditlance to dbtanre, to make a eommnoicaliun 
iKterecn the interior eaetty and the exterior anonlar apace, "ptete cathita an filled 
to the marked beiaht with aaod and gneeb The inner cylindrical epace hot fine 
aaiul below, then Aupwr tand whh granular ehareoal, next cnariw aaiui. and latily 
gnTel. The annular tpaoa hat hi like luanaar fina mad below. The foul water a 
latrodaead by the pipe x, the orifice at whoac end la acted npoo by a boU-cocb with 


[■j 

LJ 

1 iM 

* 

j If 

a 


_ 

L_L- 



Ita Irrer a t whereby the watar b kept alwayi at the aant laeal la the ioiicr reai'l. 
Tbc water tinka Uiroagb the aand ttraia of the middhi t et t el , p all et ootwarli at ita 
bottom into the annular apace, thence up tbmnab the land in it, and coibctiag aboea 
It. b let off by the alapeoeb on the pipe A Wbea a muddy depoait a^ taam 
time, it may he aaiily cleared oat 'ITm cord ». rnaning orer the poueyi^ hriag 
drawn tight, lb« boll leeer will abut up the ealee. The mopcock </ made (M to the 
ecadnctiiig take a amtt then be opeiicd, lo that the water now orernoni into iha 
aanular apace at a | the lube r, io eommanicatioo with tba inner apace a, hiing opened 
by taking o« the tliipper A The watrrlhereby pereolotet ihmogh theaand itrita in 
the re n raa dJreotaon of ha ntoal conno, to aa lo dear away the imnuritin in Iha 
apace a; and lo dbeharge them by the pipa e A An appamtaa a thb kind nf 
moderate eiae b capable of fliirriag a great body of water. It tWdd be coo- 
atmrtfd Ibr that poipoea of oiaaoary i bm opoa a entail tcab it may ha made of 
Btane-wiTo. 

A aaoTcaiant apporataa for fiUcriag oil npwarda u rrpreteaU'd 73A yb on oil 
You IL . 1' 






















































2,0 FU.TRAT10N. 

A its 

m. /Vthe titer (pjLS on the W of the caik), 

,_^, iftift th# lover HAM iamirduucly orrf tbo elwilf #• ilwi lob® A, ftirAjib®il 

enih B •toteock roten. to »*t»hli*h > commnnicBtkei 'rith the cuk | the jwdito e»»tt)r 
. ie miedVlUi pmiml eJuWfnJ or other fllleriog m«eniik) 

X ^Jedo^ pfpTT Wbeu the «op«xk. of Ih. tote - «i4 4 « ^ 

vMrr 1 -- from the miteto Into the oil e»»h, occoplee from to dyto nloiy t^ 

to»«t pUm nml premee the oil uponnU trhhoat nuxioR the too b^d* i 
thni^tTiKS^rp^lo* rf tL oU i. Wd throogh the tube^i^ the fil ter.^ 
throcS^ thr^ thTplpe I W'hrB the boler oil folk.**, M 
la the (twee the ^iUoti r, ohlch mny from unmto ume be drown ^ 

the Mopra^ K "bile the purer oil ie prrmed epwih ihmogh tto bber- Ui^hTOy 
the dilhmt Mrmta of oU in the c»*k mey be ftUeml off in eocormion, end hep* eepMU, 
Cw eJe or u». wiihoot ronnln. my rkh of miomg op »«- 
m^rJhnS?!. elenr. According to the toigCl o/ 

premorr, end of ooune the ttUering force. WTwo the filter geu choked wjih dirt, it 

mar b* ttfllr r®-cbirgni wiih IW»h nuUertaU. _ _ 

It bu bo«B tor m*By jwt »b® eatfom ot ib® '•nUrr cAmpanW* to md tb« waiw tali« 
from the rirer thron^Alter btdi, prepared ornmUy of eond PV'*- ** 

th*» the effect of tbeie filter bede wee merely to leporme the wild InwIaMe 
m^enopeiided In the wmer. It hn^ to-erer. been 1^!!?*^^^ 

the Ute StTlIenry M. WUt (a chemift of peculiar proeniw. 

■od ere Tct the n^ could recognbe hie power*), that thee* fi^ hnd tto poiw 

of eennrnling many of the dimoleed rabetoooes from the wntor: that, in ^ the ei duble 
•«I??binb end the like, were remored by eome pmiuUer phy^mrchonieal 

,«,id*ot.eei*app««r».*eaenrfiuwfuree,lBaUpotoo*inii**e». Tb^nren^y^ 

_L.u. .Sinirt in netnre of the opentiim of tbii power in predueUg hedo 

ehorged with metolldferou* moavr, »oine of which will he detcribed under lb* heed of 

**Mr!'H. M. Wrtt eonmiiniicuU'ato the PUammUeal J/opena*^ Decern^, 1*5«, un 
neeounl of *010* enperimenu on filttntion. whleh two of much toW. Mnnj of hb 
experitnenu were pmdeot the Chcleen W.ier Work*, and they oppenr of inch ralercet 
Out w* qwnie tto author'* remark* to *on»e extent . . .v i- l 

- Thr ey.tem of porifleaiioo adopted hy the Chelarn Woterwork*. at th^ wwU at 
rhrkh*. wneUled hitherto (for the *apply hu by thb tune eotnmmK^ fienn Kmg»- 
too) in imropin* the water op out of the riter into euheidiM n^oi^ where It r^ 
mained fiir eixtoure t h wee then allowed 10 run on to the filter-beda. Ttow a^ 
Urge wtuare bede of aand and grmeel, eueb expoatng a flUenuw aoriuM of a^ S7'' 
lonre fr«t. and the water pa*ac* throuih than M the rate of about »} pallOT* per 
^uare ftiot of filtering utrfaeT^r hour, making a total .jiiantity of l6a;-4 gallon* per 

hour through earh fito. _ 

“ Tha filteri are compuaed of the following atiuta. In n deaemding order «— 

«. In. 

I . Tina und 

J. Cooracr aond - - ‘lit 

a, ... • 

4. Tina grxetl - - • - - * -«3 

5. Coorac grurel • • • - - -33 

Theae aetrful Uyere of fillrring mnlanola are aot pheed prrfirelly flat, but are die- 
noaad far waeoa and bdow tho ouneex eurre of curb andnUlHta la pUred a poroua 
eordimware pipe, which eoadnota tbs filtrred water iaio Che nuiaa for diaCribmioa' 
The depth of water ow the aand ww 4 fret 6 inehex The upper Uyerof •aun I* 
renewed about every aix monthi, but tbe body of the fiber boa been in nae frr about 
twenty yearn .... 

“ Saaplea of water were taken and labniUtcd to exommatioa 
“ tat, frnm th* laatrvuir into which iha water wia at the time being pomped from 
the middle of the tieef. 

“ tad. from the eUtaru, after tuhaidence oad fiUntiao. _ 

Expcrimoala wrm mode at diffcrvnt aeoaona of ibe year 1 but one of Mr. w Itt» 
table* will HififaacnUy ihow tto reaulia. 

1. Show* the qiuuititir* of tho aerernl anbetanccf originally proent, repreaenled m 
grain*, in the imperial goUan (;u,tKW grain*) of wnler. 

S. 'Tba amonnl preaent after filtnlioo. 

& 'Hie Ktnal •ituatitie* aepantid in graina In the gaDuo of wairr. 








FILTUATION. 


4. Tb* per ceou^ ruio ■wbk* the unounM tepirmteil beer to Ibe qoultlicf 
origiaallj prcwat 



1. 

OriftfMflf 

fawMiL. 

3, 

After Iluithai. 

a. 

Anoftnl 

iipiriiirf 

4. 

Nr—ingtr fiitiH 
of —B«f— 4 
M^rttr. 

Totnl aoUd reaidM, larhul* 
ittg iuapcndsd nutter 
Organie matter 

Total mineral aaalter 
Soapnoded nuttffr • 

Tot^ diaMlnd mill 

Ume . - • . 

S5-«0 

4-PS 

51-55 
S8-93 

33 43 
8-718 

S38S 

1-343 

31-501 

f3«S 

IB-tIO 

8-434 

33-78 

3 70 
8«HMB 
S«-«4S 
3-404 
0-3B3 

88-so 

44-« 

58-38 

»I0 

15-04 

3-M 


** It bie bem uumed M • prii»ei|Je th»l Mod flltratioa e«n only moorr hodire 
nrchaBiiaUT Binmidnl in w»ter. bat I am not iviTe lb»t Ibii •Uieinctrt hM br*o 
HUUielud by eaperiment i hi fioM, I »iu not nciaiuWnd with «oy pubiiihal nmiptieel 
ruininatum of the effrrtf of mod tUrrothm. . 

*• Thaw nprrtnwnti lopply ibo dtfleieneyi and abov, moraoier, that thtav pofow 
mnlia art not only eapoble of ranKirlog niapanikd mailer (HO to W pCT ent.\ bat 
e»en of aeperatina a certain appreeiabla quantity of tba alia fnnn aalntiua in ’'j**^* 
aia. from 6 to 15 pirr cent of the amount ari«iiiaUy proarot, t to IB per cent, of tlw 
cuminao aalt. 3 per orat. of the lime, and 5 of the eulphario acid. . . 

- Takbg the purer water from Kinpton.two eiparinientn wain ni^ aimultaneoaahr 
with tba mme water, one filtration belag through cbaroonl alone, and lha otba tb^gn 
nand alone, the aand filter haeing an area of 4 aquare feet, and eooaleting of the 
following nuUeriala:— ^ 

Fine aand ..-..---IB 

Shrill.Jt 

... 

Conran grarel • 

3 B 


netubs tif Sitnd 



‘ser* 

mmL 

AUftatmmmfntm, 

Atlm i«»l— 

— 

4lil—fi 


- - 

4=1 


Taut raWue 

Mineral eehi . • • 

nipnili eiiiTI-T 

CkInrU* of Ntti— 

um 

t 14. 

rtit 

r«ia 

cid 
• • 

rm 

rM 

’ I 

tJNOI 

stm 

• 014 

ttil 

im 

w<m 

• «47 

tntm 

rt»i 

m 

jtit 



A—M»Im—’M 


AIM 

XSt^mem 

—1^ • 

Tetel rerUiw 

Mineral eabi ... 

Otmuir wauer 

C—irt— « m • 

»«K7 

fhVKM 

iHm 

triM 

»I7 

im 

riio 

rM 

tifo 

* liW* 

« m 
• >19 

rtic 

tifil 

tl» 

tt^ 

n«ir 

ii*—i 

wn 

i»» 

rw 

»f«l 

lAtT 


“ Apart from Ita ipieial Istrrcet. aa compared whh the filing eapcriaest, 
iamlUMKWaly ihnmghrftareonl, the tollowiBg potnU an in thetamleea revarhafait 

0 the reanhi obtniand by Ihu fijiretloo thron g mnd t — _ 

" lat That the filter eontinncd increaiing in e*«aejr e»« tul tlw oiniJnalM the 
aperiment t a, tor 3T* honre, not haring U-t any <rf da power whmijb. eapeeUaenl 

ftSTTharno weighnble qnantit} of diaaolred organie^lCT waa ^ ^ 

«»| ta 111 crperi^t bm it mom be re-embered that tb. quotdy orMpnaHy 

ireacnt waa but a mal l, 

r f 
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Finn ASNIHlLiVTORS. 


- STi It. powrr of rrmo.uif «d»bl.jndt. tcuMxrMo , - . Buiimom. «I 

„nt. of tho euBmuiO ■U boof wpMmtoA 


RmUt 1 / Ciartaal Fillrulion. 



1 

-Awnw-w^ 



W 

rwm- 


fm wy 
,& 



MriMM 

Tofaa 

MiMMi MlU • w - 

Orfsik mmttr 
tmpmMwutatr • • 

Chlanw • • 

CkkiHAa irf MS«<i 

H'1^ 

o«oa 

•m 

1 UD 

iru 

ivm 

rTM 

till 

»UM 

fiM 

IM 

I'M 

iMt 

r«« 

IIM 

tm 



ANt MO lM«r MM. 

AMm 

rnttaMTi 


Tiitf^ PttUM« 
SCbMt%l«*lu . • • 

0>g—k auClvr 
«iiipwi l«4 Muttef • 
ChlsrtM w • • 

•( Mitai 

»4«T1 

Vt97 

MM 

t-Ma 

e«tt 

lOB 

mtsi 

* M ' 

»TW 

" MIt’ 

u-m 

Vm" 

«*w< 

MMI 

tm9 

Its 

O'!** 

UK 

n-u 

IlM 


b.ln( tiajioet m ly “ falk»». i — 


Amfsmt ■ri^all/ 
frmmiL 

AMmlMparatM Gnttm lA tk« 

0«tk«a 

Aewaai O ft cimaie •! 

the t)aiul)|r 

■raMMi 

tl QamU. 

nr6o>A 

B 7 CBarcoai. 

H'&'8 grt. in 1 
the gailoa J 

a-oT* 

*■757 

8*416 

16-36 


iba fdnble mMi ond omoie matter from water In a mnarkabl. maanrr. Tb^ 
are wHhont doabi numjr natural ph«iKra>roa which m imawdiatcljr depend™ 
pomJml by porina bodie. of aU hind., in a gT«t.>r or a Wm 

ANKIHILATORS, Thia name it giren to a portahk w a rtjn r 
by Mr. PhtUip., which h adjnrtcd to prodo« the 

cLbonic aridand other ga«». which coold he at onto dirre^ 00 Ih. bnr^ 
mam. The machine ia eylimirlcal in form, and .lightly conical. For w h ***5*^ 
with the following compoeitioni charcoal 10 porta nhlaleof potaeh 60 5 “ 

r mum » mruT^W^^aU are boiled tt^dher m wmer, and aft^^. dried 
5;TZ. ^ tempermnr* of lotf*. The whole ta 

brick, down the aaU of which penctratr. a hollow carlty for the rcerpt^ of a 
which cootaln. a mlatarn of chlorate af po^ 

of mtlpharie arid. The char*, to prrpM^ b plat^ In a ^Uadrieal re^ ^ 
giralfdln many placet, which b itaelfwhhin another eyhndncal r^l. ^ 

for the jitiilf. rf the pee. , both thr-are contotaml In a d»bfo 

reocien the lo^ P«»t of tthbl* cootalnt a ipiantity of water. The •W^^a “ 
W two eoreiita the onterof whbh b an opening for the ^ 

poor, fa the cenlre of iheeorrr b placed a aplka P»;nx?*.°^ Waking ^ 

^ hottb depaaited in the eatrUy of the charge. The 

bnnka the bottle, and the Mtlphnrie aeid eaaaet the mttantaneooi comboatam ot i»e 
ehlontt nf pottoh and tagar, wbich flrra the charge. The gaaea now etenpe t***™^. 
SI^ofatCulMd helSg the rir in^ wjter clumW. and <=«"*«« ^ 
foecet the water up a tnbobr pataege into the tpacc between and around the 2 - 
strict emmU nbced oneb wHhm Mcb. and brine lha. eootened into rapoor, mam 


with the gaaea. and 
ntpidly ratiagnuhea name. 


grienl retofU pbeed oneb wHhm aneb. aw — --- . . ^ 

pn by tha dlaehaige tab^ forming a denm elood, which 


I 
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FiBE ARMS. M»Kirr«TrBB or. Thi* »tt h dtridfd into tw« iluJ of 

lh«mctaIlte,»ndlh«toflh#*oo<Un»ort. Tho fim «nd»H« Ike Uw kwk. »n4 

the mooatin*. »Uk ihe Imyooet anil mrnnrf. Uir mUltary arrai. Tbe ieooiid com- 
priwe lb« ewck, and in fc»U«j{-|iiei»» lUutwiee the mmiwL ... 

TTu i/am/.—If* interioe » e»U«l the bur* i iM dametw. the eJihret the tack 
end. the breceh i the firmt end the moaalei and the elotinitof the bark cad, tbe breech 
pin w pliut. The harwl ia gmetany nade of imit. Jloa miUtary anw;^ and 
U«r.pneed«nna were (bramty fcahiooed nnl of a loof Uip of theet iron fakhd ^ 
ertb^ <dxe.Tise rtmnd a akeerer into a eylintJer | they cere then Upped orer at the 
•cam. and welded at a while beat The nwit dnctilc and tenadona atift mm. free from 
all blemiabee. moat he aclccted frr thla i«p. It ia frequently welded at Ihe eunaaon 
twee, but a proper air-tbmaee anawera bettor, not beittt ao apt to barn the ir^ 
whicb aboald be eowed with .aihea or cindera. Tbe tha^ of the bore la mran by 
ba mmarinc the cylinder upon a itael mandril, in a grooraof the anrit, hUinebeau 
the barrvi at either end are left open far fonnine the breech and the munle b^ a «b- 



lyiHB bWV IW wvMMau a we.—— - --- P t A 1 

the Ulirf btfinff mtanM to corroet the <Wcc«* oC tba formor. Tb« breech wwi »ml« 
fcre not veWee opon the nuusIHU ^'ot upoii the hotn of the utvU { the breech bein^ 
thiokcr in iho metat la more hiebly heated, and ia made aomewhm wider m ta^ 
laboor ts the borer. The bmrel ta Bnally hammered la tha groorc of the annl wit^ 
oat tbe tnandril. dnrii^ which proeeac It receivei a bcM every two minotea. In 
weMina, tbe barrel aatendi aboot qoa-third ia IrBKth i and for ain«piet% la *»m- 

tnally leftftomStoSkfretloofi bnlforeaTalry|»iii>la.oolyB iimh*B. 

The beat Imo pUira Ihr nn-barrela are thoae nade of atn* iron, that ia of old 
Hoiw ihoe weWed tfigrfhrfa forj^ Uto thin h«w, nr rntbtf narrow ribnntU 
At one timeiiitMiiraf horrSiirerB much in tro({tin{ they were &fhioiMd riihrf •• nboTC 
dfltcriM, frotn plnlet midr of ben of Iron nnd elrrl Uiid pnrnOtl, end weldrd toffrtWp 

Of fhini rihnndsof the ome dimjwcui Huff cofled boon cylioder it n red nrnttod then 

weUed tog^thar at tbe •enmi. Tbe beet modern hnmU Ibr fijwUng-pieee# and ttm 
roodrro rabe irt conttnieled of efith-naU Iron in thk mtmer. The efip w fillet m 
only half nn inch brood, or iometiroee le«i, niul b left thicker nt the end which M to 
form the fareech. mad thinner ot the rod which k to fona the mmlr. than in the 
intennodim/^ pnrtion. Thb fillet being modcratoly heated to lactwwe Iti pli^, t* 
then Upped round the mandril in a ■plnU direetton till a propw length of cylinder U 
formed; the edge* being node to orerhip • BtlW hi order to giro them o bewr ^*"4 
la the voUUnf procem. The coil being token off the mendrll and ogiin » 

•tnek down veniafl!/ with iti moule rod upon the antil, wberebr the «wf»I jane- 
tlmw ore mode cloerr end mort nnlform. It k now welded m ■crotiu •oeeroMro bcoto 
hammrnd hr horisootol ctrokn, celled imrnpkg, end brooghi Into proper ihope on the 
maodril The finer bemU ere mede of itin nerrower emh-lrno •llpea ^ 

nr! Ihe nenif of wire twUt On the eontlDeni, innie berrWe ere made of eteel wire, 
welded together Imgthwbe, then eoUed tpirelly Into a cyli^^. HerroU ihel ere 
to he nfinl, ronoinr to br made of thicker iron, end that of the rorr hert qtafity, 
fi)f they would he ipoUed by tbe Uart portion of eade upon their ineidfa SoUiero 
mawtimto err thickened a little at the moxale, to giro a etont bohlmg to the hayoocl. 

The barreU thoa nmde err anocalrd with a gwnlle heat In n proper fornace, and 
aluwly mukA. They are now ready for the bufer, wbkh ia an oblc^ atjoan M of 
atcel, pcrmcil U ita roiatioa afaiuat the barret by a ^ of wood applkd to m rf iia 
flat aUca and held In Ita plww by a ring of mc^ The Imring b«»cb wor ka b o naoa . 
ully, and haa a very ahaky apprannee. in reapect at bBit of tbe bit In aotne eaii^ 
ImwaTcr, it haa bean attrnptad in work the barrrla awl bite at an inrfinatioo to tta 
hoBion ofStI®.iBoolertonKaitBtcthedifeharg»of tbebofinga. The bai rel ia belli fa 
■ Jot by only one •* ■•I" bunumr tbt movemeBta of tbe borer, wbicb 




Til 


would ntbrrwiae be falUlIbly 
broken. Tbe Ul, aa n-pr aatnte d 
in J<9- TM, fau mrrcly ita 
M|narr bead iaarrted into a 
cUtnp-cbuck of tbe latbe, and 
plajra freely ihruogh tbe rtat of 
Ua ler.gth. 

Fir. Tit repretenta la pUn 
Iba (urmff irmti frw mnaqnrt 

tarrrla i f/ U th- al«l|t» or i_i. .u 

emrriairr frame fa which the hurel ia inpportej I « la ,tl>« revnlvfag cfamk of tba 
Ulbc, inln which tbe aiptare eaid of the bit/p. **'>1 U loiertad t a ia the barrel. 
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clunpvil kt its middb to Iha carriagr, uid eofkbla of twine pmitd onwanU aj^ainM 
Ow ts|Writi( bit of lh« bon-r, by ibe bent lever r, worked bjr the left band of ibe 
^ruirt uainit (taknim knob* M d, which (tand about two inehao anader. 
Whenerer lb* bami ha* been thereby admaced a certain (pace to the right, the bant 
end of the lever la thifted imnit another knob or pin. The borer appear* to a 
atrangar to be a eery awkward and anataadir mechanin*, but ita perpetual Hbratioat 
do not odect the aocuracy of the bom. The opantog broach ouir be of a Bi|oara 
or pentagonal bun i and either gradually tapered ftom it* ihicaeet part, or of 
uaiuirm diameter till within two ioche* of the and, wbcnca it ia nddenly tapered to 
a point. 

A •erlai of bit* may be aaed for boring a barrel, beginning with the aatallcM and 
cndiiig with the largnt. But this mnltiplkatioa of toola bccamea mmeeaaaary, by 
laying againet the cutting port of Ibe bit, ilipa of wood, called apaka, of naiiaally 
incrcuaing tbicknea, ao tbal tbe edgt bpmfied by them nrogreatirely (brwr ttom 
the axle. The bora 1* next poliabed. Till* h done by a fait with a very imooth edge, 
whioh ia moanled a* abova, with a wedge of wood hemnared with a mistnrr of td] and 
enMiy. The Inude it finialud by working a eytlndriealMeel die qaiekly back want* and 
forward* witfain it, while It ii rrvolTlag dowly. 

In boring, tbe M miut be well oiled or grwaaed, and the burrcl mint be kept eool 
by Irtting water trickle on itt for the bit, tvrolriag at the rate of IIK) or 140 lime* a 
minute, generate* a gnat deal of heat If a flaw fa* detected in the barrel during Um 
boring, tbit part i* hammered in, and then the bit fat employed to tom it oat 

Many ipaitamen are of epinioti that a barrel with a bore aomewhat narrowed toward* 
tbe mtuale eerre* to ktep ibot better tocrthcri and that roogbraing ha ineidu with 
pranded gtaaa ha* a good eflbct, with the aama view. For this porpoae, alao, floe 
spiral line* bare been made in their interior sniibee. The Jutnea* of the calibre of 
n (bwUng piece or mnakel b tried by meane of a trifly tamed cylinder of ttnrl, a 
or 4 iiuuua long, wbiob ought to move wiibout friction, bat with nnifbrm roclact 
from rod to end of the barrel. Wbatcrer Irrvgnlaritle* appear most be imnieiliately 
remored. 

Tbe outsr nnfbee of the barrel b eammofilr paiUbed upon a dry grinditone, but it 
b better finbbtd at a tambg hubs vrith a tlide rest 

Kifl* bamb have parallel gromca of a tqnare or aogntar form ent within them, each 
groove being drawn m anoeeaeian. Tbeav groaras run eplrally, and form each an 
aliquot part of a revolDtioii from the chamber to the mnaxle. tliflea ahonld oot be too 
de^ty indented I ooly ao mneb as to prerenl the ball taming round within tbe burd, 
and Ibe spire* ahouldbe trely parallel, that tbe bull nuy ghdo along with n ngnlar 
pace. 

Tbe Paruuan gna-makcra, who are reckoned very expert, draw out tbe iraa far tba 
faarreta at hand forge*, in fiibt* ooly ooe-nintb of an ioeb thick, one inch and a half 
broad, and four foot Inog. Twenty-five of tboK riband* are laid upon vnefa other, be¬ 
tween two (imilar ones of dooble thiekneia, nnd tb* bon^, weighing CO Iba., luiund 
with wire at two places, aerve* to make two banrla. Tb* thicker plate* are iatended 
to protect Ibe thinner from tbe violence of the fire In tb* nnmeroua inceessivt benta 
aereitary to eomplclc tbe welding, and to form the bundb into a bar Iwo-lhirdi of sn 
inch hrewt, by half an Inch thick t the direction of tbe individual plate* relalivsiy to 
the breadth being preserved. This bar flddeil flat upon hacif. Ia again wnught at lUo 
forgr, till it ia only balf an inch brnod, and a qusrtrr of an ioeb ibick. while the plalet 
of tbe primHive ribeoda are now set perpendicnlar to the breadth of the nairow fillet i 
the length of which moat be 13 or 16 fiiel Fieneh (16 or IT Bngiiab), to fitrm a fowl- 
log plee* from 36 to 90 inebst long. Thi* fillet, boated to a cherry ted in aucocaaire 
portions, is cmTad into as do** a spiral a* pattible, upon a mandril about two-fifib* of 
an inch in diameter. Tbe mandril baa at one end a stool head for draulng It out, by 
mean* of the hammer and tb* graom of tb* anvil, previoa* to evviy beating. The 
welding is performed upon a mandril inlroditoed after rieh brat; the middle of the 
barrel being flntt worked, while the ftllMa are forced bock agahut each other, along tbe 
suriWee of the Bundril, to secure tbeirpcrfoolnnkiii. Tbe ordinal plate* having in the 
(bmiaiiqn of the nitimat* long riband become very thin, appear upon tbe aurfacr of 
the bsrtel like thread* of a fine aetww, with Msrkiih tint* to mark tbe jnnctkma. In 
making a doable-bamllrd gun, tba two are formed from the lame bundle of * 1111 *, tb* 
cods of Ibe MM finidied fillrt being turned to theri^t baad, and tbose^tk* other to 
lb* loft. 

The botTcla ftntd, a* above described, ftnra a bnodla of Mevl and irno plate* laid 
altematefr lugrtiwr, are leUtsd at the forge several timee, then coiled and welded n» 
uau^ Fifteen workmen eoneur In one operation t lia at the fiagei Iwn at tb* 
boring miU| seven at filing, tnniug. and adjusting i yet aliogi-tber make only *ix 
pain of barrel* per week. In the first inats^ It wis be nndMst^ that, for ibc 
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cnnitnietiMi of Ui* iap*r!ar btrrrU, ■ ianklle of ha m - i bof lulli i* vcUed ialo > Hit 
bor, nmilsr Ion of «e^ an Buila, andltme ora mod* op into • baodlc.—a bor 
of iniii.UMlab>r offtM —of Rgbt or roifrabon- Tbk kafjaiii vrUoliotooiwbv, 
■ad Uic reoiih iStObea iWraribee u poliahnl. that Uwdjftfnwec ia tha texture of lh« 
Iwonatala iadu^adyTUfalr. Now, if nro banof inm anii ooeafMtal.or tvo bon 
of itaal and oaa of iron, or aar atbar cj u a ibiaa t i oo at tha two, bt adapted, there will 
be a rarietjr io the pattero of Uu tioiabed her. 

la coaatniatiaf the boiret thii bv but bt Iwiaaid iipaiaKlT,aidncrib«t.artwabxn 
diffrriag hi potiani atay be welded tnpeioer. and then twiiua It ia oioat to ptaea twn 
ban icifeiber, ID leriat oae nito a aerrw and teaTt the oiber plain, or to gin one a 
right hand l«lal aad tha athar a left handed ear, or aonietiaua threw ban are rat- 
ptojrrd, aad bp twktiag or othrrwiie preriooalp to welding tha ban Inpether and 
turniair nr twhaiag iba onaDpaand bar into a eplinder, a great TarieCp at paitenn ara 
pradaecd ea the fiaiahrd barrel. 

The breeching la of tbrra klndt i the eommaa | tba chamber, ping, or mortar, 
JI 9 . 7<IS| and the potent,/p, 7(3. The common waa Ibraurlp for aolilcn' 
maagneta and infenor piroa. The aa> 
cood it a trifling improreineiit npon it. 

In tha patent breecbiag, the terewa io 
not intarfere with the touch-hole; and Um 
igaitioo it ((ttioker in the Buin chamber. 

Tba ooij locka which it ia worth 
w bile to dracribe are thoaa upon the par- 
muioa ptlaeiplr. at flint locka bare 
ec a a e d to ha employed. Fonpth'i lock 
(Jit. 7M) waa an la|anlaaa coatriTanrau 
It kaa a Biagiaiaa o, Ar nuuinlig tba da- 
tonatiag powder, wbiab reTotrei reoml 
a roller (, wboae end ia aeiewrd into the 
bfrech of the barrel. The priming pow¬ 
der paaaca through a UBaU bole ia tha 
roilrr, which Iradi to a channel in eoin- 
mnnientioo with the chamber of the gna. 

The pan for holding the p^ing it 
placed immediately orer tba litlla hoia 
in the iwHer. Thm it a ilael punch r. 
ia iha magoaine. wbeaa nnder and ttaada 
aboTc the pan. ready tv ignite tha priming when tlrnck apon tha !■» by tha cock J, 
whcurrcT tha trigger it drawn. The punrh, iaunediateiy after being drireo down 




hfo the pan, ia raitad by the aatinn of a tpiml tpriag. F«r each expfoaiaa, the 
mefc a i ia a mnat be tamml an for roand aa to Irt foil a portiao nf tha pammema 
powder into tba pan t after which it it Inrned back, and the ilael pnnek r u aorar t Ht 
pruiwr peaitMio for itrikiaf miathrr blow into the pam 

The InTenikm of tha eepparparcuaiiea cap waa aaother gr^ im pr in ame ut npon the 
datnualing plan. Kf. 7(3 rey tten ti the o^iaary perenauoa lock, which it happily 
dieceted of three awkward pro j eetiout span the flint lock, namely, the hammer, 
ha mm er spring, tad the pan. Motklag now appears upoo tlte plate of the lork, bat 
the cock or atnkiag hammer, which lelicu ti» ttriking blow apon the pcreiuaion 
cap. It it eeeeave. with a naali metaflie ring or border, called a ehwlil or fowcw, for 
the pnrpote of ewefoaiag the cap, at it were, and preTenling iittplinirre didag injury 
to the eportrama, at ahm protertiog tgainat the line at fliune wtiieh may Imaa from 
tbe Uweh-kole in the eap-nipele. This it icrewed into the patral brtaBh, aad it per - 
formed with a «naU hole. r- r- 
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pUccd niiilcr tha ui|tg«r. K/f. 7(0. It ii tmlltd fomnid Into • notcli Id tbo trijixer, 
b;r mcjuu of • tpring b, njMw tbo froot or the goard, wbieh b worked b; a k*/ o, 
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onainir apna tha cpring when tha pboe b dbeharcod. fa aaother mAIt plan there 
b a awdl atuTabk cnrtrd pbee of bon. a. which rW through an openiog a, ia tha 
)oak.piatr o. aad prwrvota tha cock from ratchiog tha nippb, aa rrptvtmtad hi tha 
figuni. lutU b b dnwB imek witUn tha plate of tha look when the pifea b flnid. 

To Oio Ihb gan, two dUrcrem pninti mad ha prraKd at the (ama time. If hr 
aMidant tha h^ which worki t^ aalet? ha tooahed. aoihiait bappcaa. beoaiiaa tha 
^ wd drawn | nod tha trigger tonebad alona ran prodoca no effral. brcatue It 
b loekad. The prcaaare mot ha ^bd to tha Inggar and tha kev at tha lanw 
iiHtaBt, otberwba tha lock wUl ant work. ' 


. I?" *• *“ proportim of 44 TJ Incbte 

to 4( t hot tha Fieseh bajraaet b Ih iachca, wbarcaa tha Britbh b 17. 


iBf. DlanoalWM. 

Otaiaatar of tha Boto - • . . 075 

Diamctar of tha boll • . . . tyKt 

Weight of tha hall in oa. - - - igig 

Walght of tha firabick and bajonat la Iha ms 

Length nf the barrel and bayonet • • H-tM 


FT. INmnilmA- 

0 (0 ill. 

(rC3 

DISH 

mso 

OSH 


Wii^n ^ few ran a pat many cratrbpwa for Ore arma bare hm btooghi 
o , J*** ^ patented. The Irm b that of Charlea Random. 

da Bater;^. Ftf. 7(7 ahmn tha lock and breach of a fowling piaea. whb a 
ahdiag ^eeto^ ana of tha baprorad plant) a b tha hammar, ( nippb of tha 
tooeii*bol«, e a brat letvr, turnlag apno a fijud imo tb# lock.ntBte IT d. Th^ 
oppar emlof thb bam braaUndfp.a^nJer’riloi^'Si thib^^ 
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Utal titiuAkifi Mopi it frpcD MriVing the iitp(iU. A ilidcr $f K eoanceted «ith the 
umler pert of the gaii.itock. ii attAcbod (o the laii of tbo bent lefcr it 11 and when the 
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piece ii WoRhl to the iboalder for firini, tbe hand of the iimramaB preaiiap apaiort 
the lirai part of tbe alidrr at a, foreei t^ back, and therrb/ moeet the cod of tbe 
brrer c forvarda from under toe noae of the cook or banuner, aa abovn fa; tbe dot^ 
ilnea. Tbe trigger bring now draim, tbe piece will bo dbchargedi and na remaems 
tbe band (Wua tbe end o. of tbe tlider/, tbe apring at A acting againet tbe guard, aiil 
force tbe alidrr fiirvanr, and the Iceer inlo the poeitiaa flm dre^b^ 

Mr. Hedford, i|un*maker, of Birminghaai, inirodnoed a nodidcatioo of iIm lock for 
email firr-arma, ui which the application of prcaaine to tbe tear apring for diaebarging 
the piece ia made by nuema of a ping, deprrated by tha tbtnnb, inatcad of tbe (hirr of 
the finger exerted agaiaal tbe inggW. 7*9 ivprtacnia a foarliug piece partly ia 
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action. Tha tear apring b thoen at a. It b not here connected with the trigger aa 
in other beha; bat la attached by a donbic-jolated piece to a larcr b, which laraa opnn 
a folcram pia ia Ha centre. At the tercrie end of ebb lecrr an arm rzleada forwanlt, 
like that of an ordin^ acar ipriDg. npon which arm the lower cod of the ping r b 
Inlmdcd to bears and when llilt plug Udepmacd by tha thumb bearing upon h, that 
end of tha Icrer A will be forced downwarda, and the rarniM cad will be tabad, aw aa 
to draw up the rad of tbe tear apring, and tat off the pieea For tbe take of pro¬ 
tection, the bead of the plog c b roccred by a BMvahle cap d, Ihmiug part of a alider e, 
which moral to and fro in n groere la the atoeh, behind the breech end of the benvlt 
tfaU alider e b acted upon by the trigger ibrough Icreri, which might be attarhed to 
the other aide of the k<ck-ptata) bat are not ibnwn hi thb figure to avoid eoafhaHio. 
tviira the piece b brought to the ahouldvr for firiog, the fore-finger mutt be applied 
aa oaual tu the trigger, bat merely for the parpoac ^ drawing back tbe alidar r, and 
uDeoirriog the brad uf the ping I when thb b done, tbe thumb b to be preaaed npoa 
the bead of tbe plug, amt will ikna dbekarge tbe piece. A apring bearing agaiaal 
the later of the uidirr r, will, when tbe Anger b withdrawn frum tbe trigger, atml tha 
alider forward again, and carer the head ck tbe plug, aa abown. 

The Rcr-John Somerrille, of Carrie, in April. ISU, obtained a patent for a further 
inteotioa to prerent the accideatal diatharge of fire-arnui It eonaima ia kiadaring 
Ihediammcr mat reaebing tbe nipple of a pereuaakm loch, or tbe Hint rcMfaing the 
atcel of an ordinary uae, by tha intcrpcaition of morable lafoiy atnda or piai. which 
protrude from uadcr the fialau breech before tbe bammera ef the leeka, and pierral 
them from deacrading id atrike. Thera aaftty atada ot pina are morrd oal of tbe 
way by the preaauru of the right hand of the peraoo ntmg the gnn only when in tbe 
act of firing, that b, wben Uia force of the right band and arm la exerted to picta the 
bolt end of the Block of the gnn agninat the abonldef wkUe tbe aim b taken and the 
triggra pulled. In eanyiag the gun at real, the proper porta of the thumb or band 
do not come orer Mr. SomerriUe'a morable buttnna or atiala. 

Fif. 7«» taa aide riew of part of a double perc u rai on gnat Modjfy^TO b a top or 
plan riew, which will ra ra to explain dune improremcata, and akmr one, oal of mauy, 
miiboda ^carrying them intn enrat. a b Ibeatoek af Ibegna; n the kartuhi c tha 
brraebi n the nipplea i a tbe falra breech, on the under aide of wbkh tbe form wbmh 
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B tbc lock-plate I ami i die kamiiMn. all of which tn eonatiwciad aa "■"«! t b a an 
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the aaiacp atoda or pan. which protrwde bcftire the thicid v, and work through fnidc 
piecM an the nnder ai^ of tin fiilne hncch. The botlao pieo* la placed la the 
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pniitjna for the iharab of the right band io act upon it i hot when the prmare of the 
ball of the right thumb ia to produca the morauent of the aofrlp atudis it aiut bo 
plaecd in or near the potition n i and when the heel ef the right band la to eflrcl the 
tBoreiaeota of the aafrtp atuda, the bottna pie^ roaat be plao^ at u or nearly oa 

In tbeae laat two poeittona, the Irrer (which la acted upon br the hation piece 
to work the aalbtf atuda thniagh a ilidc) woalil nuuin to be of a different alupo . 
and difliertntip ntoonted. When the bamaien ora tewn apoa the nipplea after dia> 
chargiiig the gua, tin enda of t^ aafcip pina pnwt agaiiiat the inner atdea of the 
hammera. When thia inrenrioo ia adapted to ttogla-lNUTeUed gnaa, oolp oae pin, e. 
one Icrrr and boUoa piece wOl be iwqaired. 

Mr. Richardt, gnn-maker, Birmiagham, pntentad a modiftcalion of the copper cap 
fcr hoMiag the ptroaaaion powder ac repreaented /p. 771 1 ia which the powder ia 
maoeed from the top of the cap. and br^ht oeaiwr tin moulbt ■ being the lop. k 
the eidea, and e the poailkw of the priming. Tha dotted liaea abow the direetioB of 
the exploakn, whereby it ia aean that the metal caaa k opened or dktended onljr in 
a snail degree, and net likely to bom to pieoca, aa in the cuntnoo capa, tha apaoa 
between a and r being oocnpltd by a piece of nay kind of hard metal d, aoMend or 
olkerviae fkattned in the cap. 

George Leeell. Eaq., Ourector of the Royal Uanufootoiy of Anna at Enffeld. iatro- 
doced aa bapeoeemeal npon the priming clumber. He fanm it inbi a rcrlical 
doable txme. joined fat the aaiddle the camman spea; the lase of the npper eona 
Wing la cootaet with the pmonmion cap, preaenta the moat active str&cw 10 the 
fnluinai* upon tha one hand, while the bate of the nnder oem being in a line with the 
interior aurfaoe of the hamel, peweeuta the larmwt anrikee to the gunpowder chargr, 
npon the other. In the aid nioplc the apex of the eima being at ita top, afforded rrry 
hpadiaonaly the suiranoa tornee to the cxpiiiding fttree. 

Gena, Jtfjttaf tf At ffaundo.—The ontiida of riffe bnmla h, in gncraL oetagooal. 
After the harrtl (a bored, and imderrd truly eyUndrieal, h ia Hied npon the rifling 
maehiov. Thitinatrument la fbnaod npon nanuan plank of wood Tibet long, to whieh 
ia dned a tube aboot aa inch ia dimiietir, with tpnni grnorea deeply cut inteniolly 
thrTMigh ita whola lengthi and to thia a cireninr plate ia attached ahont S inebca 
dia mrler, aeenmtely dirided In ooneentrie circini, into from 5 to l« ninal pnrta, and 
aupported by two riagi made fas to the plank, in which ring! it iwrolreo. An arm 
coaoected wuh the diriding graduated plate, and pierced with hol^ through whirh a 
■“of the tube ia gieing the driind anmber of grooeea 
to t^ be^ An Iran rod, with n marable boa^ at the oae end, and a SeJl putter 
to the olW.prseathin^ the abnra rilling toi^ The red la corerrd with u oore of 
“*’i. on the plank, etandiag ill 

aitruigtoknetmitetahe. Tlie rad ia now drawn fepeuudly through the hanrl, fro® 
and to end. nntU the entter hu farmed one groore of the proper depth. The pin in 
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then «luftcd 10 MMtlier boU ia the ditidiBS Hi***. *•» opemhoi erf pwn><« •• 

mealed till the whole auBiheTof rillm»a le eoiiq>l«i<d. The l«rr*l ia next taheo oat 
of the OMohiae. and ttaiahed. Thla la done by caatui(| npon the end rf a email ^ 
red a core of lend, which, when heemeared with a nuxtare of Hoe emery and oU, la 
dnwn. for a codauUraWe time, by the woHuaen, from the one end of the banri to the 

other, tin the inner aariheehaa become finely poliahrd. The heal demve of apirably u 

bond to be from a qnarter to half a rerolution in a length of three fimC 

JUtlUarf R{/lm _An l■amtial im p rore ni ecl In thia dcatnictiTi arm baa been in* 

trudooed into the Bri^ aerricn. .... . f 

The •-■»««>■»■ in aU riflea la to impart to the ball a rotalotT or tpmnlof motion 
round tti azia, aa it pnaaca ant threegb the hnrreL Thia object waa attained, to a 
eeretin desree, fat the rifiea of the old pOtern, by enttiogaeren qiiial greorca iota the 
iuoida oflne barrel. In the manner abown byy^ 77 *. the apherkwl 773 , be^ 

a little larger than the bore, waa driren down with a mallet, by whidi the pajoniag 
rlha wire Into the aarlhce of the hall, ao aa to Keep it ia eootae t with t heir 

enreatnraa, daring ita eapolaion. luetund of thia laboriow and Inaeeun prneoa, tte 
barrel being now ent with only twooppoailegrT)o»ea,J^ 774, ami the hall being formed 
with a nrty^ing belt, or looc, round lla Muaior. of the aome form aa the tao groorea, 
775, it entera ao readily inlo thane hoUawe, that little or no fcaee b required to 
preaa h down upon the powder. So mueb mure bold of the barrel b at the tame time 
ufataiiiid, that matand of imr ymtrarr of a turn, whkh was the utmost that oould be 
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aaMy gleen in the old way, without danger of stripping the hall, a ndelr tarn ronnd 
the Imrrel in Ha length, ean bo giren to the two wreoerd riflea | whereby a far more 
certain ami oom^e rotatory motloa b traparled to the ball The grand practical 
result b, that better practice been performed hr eereral compmiaa of the Rifle 
rortn. at 300 yanta. Uuo ooohi be produced with the bent old mifitary rifles at 150 
yarii tha aoUier botag mtmiwhUe enahied to loud with mneb greater rase sad 
drapaleh. 11m bell b berelled to its middle line, and noc to flat aa shown in the finre. 

Thia mode of riflingb not, howeerr, new in Eoglaad. In fret. H b one of the 
otdrei upon teeord; s^ appren to hart fallca into dieare frua frnlla la the etecanoa. 
The idea was reeived withu the laei few yean in Breatwich. and it was tried in 
lUooerr also, but with a leaa-ehaped (Xua-q/BreMf) balL The Judiciooa modiflm- 
tiims and imprnertnenu H has Anally reeeieed, bare brought out all Ha ademuagM. 
and rendared it, when ahUAiUy iiaad, a weapon nf nnernag aim, eeen at the diatanee 
of TOO yards. 

The loeha, alaoi, far the mililBry aerrier generaUy, are rtcrlrlag imporTtant fan- 
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wtdli tJw igaitt o w af tbc ctiarn b c(Itrtc4 b; |>rt«astiua pn»dcn {■ • eofiiwr cajL 
Mr. LotcO, iiii{iector of rnuU armi far brr Mi^cUf'k KrTtcr, tad dirrrM > f lh« 
•g I Bofil mranfactorjt, at KnAcld Chaa«, dirveud bia Bind to tb« 
toMtnietioa of a aonr, aiiii|dr. and atnmg nukrl, vUb Tbtcb, 
uidM' bb fDfainicBdMar. (h* obola of her Mi^jMy'a aoldim 
wera long pniTided, H« baa abo Aimuli«d dwia with a 
abort, bat clear act of iaftraetiaaa for tk* cloaning and auuuga- 
aarnt of ibnao axccUml ar^ illaacnsad 1^ a aarba of 
aagTaalaga. From tbb littla oork tba nlkntlng notieo b 
eopbd. 

Fig. 777. Tba banral, raduoad to ooc-aaraatb aba. a, tba 
bnereb i k ibe nippla^eit or taiap i c, tba back aight i d, tba 
back-loop t a, tba middb loop t /, tba a«iTal>l<iop i g, Ota frool 
bop, viib tba bayooct-apring aiucbcd ( A, tbc from aighit 
i, the masab. 

Ftg. 77*. Tba braceb-pio, half aba. a, tba tang | A, tba 
Back I c, tba aernr tbreada t Ike fbec. 
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Fig. 7T». Tba ba)! 0 (iat.a|irlng. too wspvhnl/ Ai»e. a, tbc 
■hank t A, tba neck ) c, the hook i J, tba ronAcr.*' 

Ftg. 780. The nipple, fall aiaa. n, the cone | A, tba atioarea | 
e, tbc abonldcr i d, the aeren-tbreada t a, tba toocb-bola. 
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Fig. 781. The nunmer reduced to ooe-acrcntb aba. a, tbe 
bead I A, the abafti c, tba ktvw tbreada. 

Fig. 711. Tba bxfc, ootaide, half aba. a, iba pbtc i A, the 
eock I r, the tmabirr-pm t d, t^ boUow for the nip|dc teat. 

Fig. 781 The lock. Inaida, half aba, aboving all the pnrta 
falbair nlarea with Ibe cock dtrwn at btarer. a, tbe main- 
apnngi A, the aear-aprii^ i c, tbe tear | d, tbe toBlilrri t, the 
bridb I f, the iiiam.tprag.pin; g, tbe aear-pia | A, tbc tear. 
tpring-pia t i. the brid]c.pia. 

^rrW awUiap 6g MacAtmrry. —The bartrla of mnaiinela, 
mrduir.gnaa, factor what art eallad pAib. to diaclaguUb them 
nora tboea dcnoniliiattd arnA or taiatad larrala, hare of late 
jeara bcaa formed by axana of roUa. a procc a a In which the 
wckUng m firat effected on a abort tlab of iblek iron, and then 
^ the barral b brooght down to IbdcMinad length aod ford!, by 
repeatedly paaung it belwean a pair of rolla. that baTa been 
prcTMMuly grooTcd to tbc exact thane of the barrel intended 
to he made. 


Tbe bon habg thottmgfaly ndord. and radnerd into flat ban by tbc prttcem do 
■ oot by tbe dieara Into alaba or length! of 10 to I] incbca, and 10 to 
lOj Iba ^bt, « loa nceoeding to the dcacriptiao of gnn-harnl tlut it intmded 
to be Tbaie alaba are than bealad, and betil in their whoU length, by 

meana of oonmiaatlr gnooced banding roUa, until thea taaoine the form of roogh 
i***\“^ L ^ 78*. Ttcy are thru placed on tbe 

hearth of tba rwntbmtory famacc. and bronght to a fall wcUing heat, and at 
aooo aa the edgea of a tana coma to a acmi-Bud alatc, h la got tad iii—-* 

between rtdle baTiag graorca tumewbat tmalier in diaiDcler than the extarior of tb« 
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Inhc, by «tucU mcni tW t«b» i( pcrilcttjy weUtd fnm tnd 10 rai ; lod If «•»» be 
Inkro m lb* numi^teiwot of tbe »«*. ‘be Jonclo” be kejO tletr of ito buI 
cioilora, the itroa will be fomul perfectly h iauog e e e o oe to erefy port, and then will be no 



■ppeenoce wbetcTcr of the eeun where the Ibr (dgre mat together. Tbeee tabeo 
are repeatedly healed, and peered hciwees the barrel mtU, ebleb ate id MtBcieot 


ru 



diameter to admit of gradaally dee rearing gToerrer, the whole length of the iolendrd 
faaiTFl being indaoted on their anrfKra, _ 

To necrerre the mbolar farm, and inane iwgnlarity In the riae of the bore dttniig 
the weldiiig proeeir, they am taken ant of the fnmacr, by thrarting into them a u»l 
called a mandril, n, /t 0 . 7U. which ennelrti of a long rad of iron, haring n rhorl rteel 
trrblett an im end, ef the dinmeter that the bore of tbe barrel lo merot to be. Thie 
rod ia ro nilJoiud by aMnar of a lOtaig iron plate c, near itahandle, wUehinaf wood, 
and long, thgt when pamed with the healed tab# on it between two imorrenc bolding 
hntn. tbe rhott itecljlRhlelt b ahaiJ be fanndezactly between the point of impact of the 
burrel roQa, ■, m. 

78ft 
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gnitaUj cloogBtfA tad broq gh t dmni lo tke runti form rt qalr wl | *117 (oprrfliiiHu 
Irngth M Om mauU u tiMm eat off. Tbe brcoeli md ii tfam adJnMnl by iIm bMmwr 
—^ trtp(e<*Mt weMmt oa by hand If it be inivniled for ■ pgre — kia loek; and Ibn tbe 
barrel la ready to go birwaid to the mill to be bored, tamed, and flnnhcd 

Gan barreli Ibrmod by ibii meehoaieal metbod niefonad lootaod proof better than 
tbeae vorbed by band, beeaaae tba beat ii mtitv (•puUeed 1 and aay imperfeetuma In 
tbe original mata of iren ore awre d ia perie d oedr tba wbok vaiont of tbt tube. 

Of late ycart large Mridea bare bica made tuwnrda ioeienaing lb* cfleaey of mili* 
tarn fire-arma. 

The flint attempt lo inproec tbe rifle in om in the French army, wna that propoaed 
by M. Oclrlgne, an oMcer of the royal et-gnard (J^ 786), in nhiob tbe upper 

7a6 


rr—) 


oriflee of tbe rhainber that eootaioed tbe ponder look the form of a enp, wberrln the 
boll (aomenbat wider in diomrler) waa reccired, and by two nr three amart Mona of 
a hcary-beaded rammer (alto cap^ ont Cur the parpoar) became expanded Ui<-mlty, 
and Ibaa tbe rotary nuilian waa imparted to h by tbe apiral gr o ow ee of the IwrrvI m 
pooeing ont. Coionel Poneham an gp ited the additbm of a wnnd bMImn or tabdt 
nnder the boll and a greaaed woollen patch t tod Cotonci Thonmaiao propoaed (JU 
7*7) a Mori item or pillar abont I Incbei long huerted into tbe Ibec of the breech* 





pin t round tbia pin tbe ebarne of powder wan reeeired, and tbe diameter of tbe boil, 
when maUng on tbe top of the pin, waa ealargcd by tbe tdowt of the beaer-bcaded 
ramer, aa eoggaated ^ Deirigne. 

A “d»«“t«nTCTy generally inttt>. 

oa«d for the eerrice of fliaOicr battaliona la tontinental nnniaa 1 eery grate oMeetiono, 
uTt bovB foaod i galMt H la ihc iiopcMibilitr of ketmiur tbe dumber 

(or part r^d Uw ^n) elear t and from tbe aorers labonr n» the in ramming 

downjtad ealargbg tba diajurtcr of tba baO toflkneaily lo inanre ibe rotary motioa 

Bm if tbe nltimate rraahi tfani aluiard wUb ipbrrieal fanlli inmed ont not entirely 
mtoAetory, it waa made eleoriy manifiiM. la iba ooune of ibe expernnenta carried 
00 , ^t no raatpeiBhicdillcolty Maada in tbe way of rendenng the Are of tnflmtry eery 
mnch mora aecnmbi and powerftU, by tbe ate of rifled barreU tbroaabont tbe army, and 

22^*2 wbalrrer eCM thali tbaeoagfaly eotnprebend tbe nntnre and adeantagea of 
nyrei meeea, and baring buellitatad and completad Uieir cotutmecioa, iball In- 
in^ee ^ ibair armiea Ibrir pacral nia, with dealerny in Ibe management of them, 

h^*Xil!l!*anS^tiS^"‘ * "J 

of Uil improeement, it ban been elieilad 

eJimgnted with emuddembte incrHi; of deetmeum 
and with ra angmantaum of mage eery mocb beyoad anr ibina ibat'boa 
bi^i^ hern conud.^to tie witbin the nadTcd Maall nri—pUcfoTlhSm, in 
with refirrraoe to artillery and earolry, in tbe flnt place inalead ^ tlm loeL 
An uamcnady extended fleld baa tbna been opened to ezpetimenten. In. Mona. 
W^tbTEtoSirrfthffc!^ ^ ’“>T**5«^ft«»nn>nIS^ibat,wlieoaborteacd 

2^»£ »-e*' •” 

- *• ^ deniwnation of 

fo^ ■« •bieh be imig^ that ibe 

5***' •“»*««* ««1ty to rapand l£e tend pemta- 

^ ^ rottlory iwr^t derieed from tbe riflingV^ 

bat aligbtly mote diOcnU than with tbe ordinary eartri^ oad «» 5 M b barr^ 


























FUU: AHUS. 


TJwbalklOV 790)oftW“C»jml«iM»Tl«»"««»«»UiJ**Cyli»droC«Bi<l«*.’*B»«l 
wm Hid to p<wMH Ihii idTutaRS onr th« fntetidiag, tlut, k«ng broni^bt norr to a 
poiat in troat, it bond it* way thraufh iIm bit wuli gnaMr rate, aad Uuu Ktained 
?«• Ti# 790 Ttl :*1 



nrater velocity, and of ooam, more extaoded mtga t and wilh Ifait bntUt it wh that 
aloet, Tamkhw latrodoccd ibm •inrp-edftd chaanda mad it, which be Maltd »m 
nnrriHrj to keep ila diflu iteady, by oflerntg a miuaace to the aetioa of the air. 

Finally Moo*. Uloir. aa olfiocr ot ih* Frmteb line, ranoted 7> I) the addition of 

a dt-noyan or eohic to the hoUow ball of DelTignc. ThU. in the bna of a little cap 
made of ahect inm, ia placed ia the oriSoe of the eookal hollow of tha ball behind, and 
by the aa iigL of t^ powder iadriTeii into the ball, raUrgian ha diameter permaaently, 
a^ tbaa giv&aU. ite aecaracy of the ride, with acarly dm aaaic dmili^ of loading 
aa with t^ pluia*liarrrL 

Tbe principle of the inrention, M thna develop^ haa, wr leant. Keen adopted by onr 
government fur tbe Kncral nac of the army, aeeing that h oSina lo grrat idvantagaa 
over the ayaiem of ^ain barrela,bat the bnkt (Jif. *ni, Minodified by tha Inapeelor 
of Small Arma, bm oo ha exterior no ebanMla, being tbnad not only iiaelem h to 
atradyuig the digbt of tbe prqjecllle. but aboointely injnrtOH ia loweriag fat vcloefay. 
Tba bnllol in Ha improved form loo, being more truly babmoed ia Ha proportimia, 
and made by wechanical oteaM iaatead of hv caating, baa oo tendency to ttw gymtama 
which Bi^iear to have H pnaaled Freaeh artillcrii|[|LiBid for which they have maented 
the word ** deriratioa,'* and aruacd mocb learned‘Agnialiina. 

Bat even if it were ever to happen, which ia not Gbcly. thnt thenr variona prnject ot a 
ronJd bt farongbt to agree aa to tbe bem ftma of pro J aedW, they wid then dad out. 
that although by the general introdoetioe of rided aad efamntad baHeta aa immraar 
advantage iua been retard over plain faamk, their plaaat baaed m they all are apnn 
a ayatem of laajiaf at the emaada, ara at beat bat aee atep in advance t mid that a good 
aoi^ BiUiotry dre .arm baihay at tbe traacAwlH, alWraUrromhi tbe great dcaideratmn 
— aa arm dim. wfabuut aay lea aeearaey or power to reach anoan of artilh^ ar 
cavalry at a iboaaaad yanla^ diataoee. will ena^ the aoldlrr le tripia the iptaMity of 
bia dre m aay nument that ho may be called apmi to repel a charge of cavalry or 
attack or detbnd a breach m dnae quaileta i of each rimpie c e na Ma ction, and aoeaaily 
handled in every peaition of the body, ibnt tbe anMier can poar every ahot of hianmal 
manternoa dra npoai tbe caemy with namring preeWoe, whOat ha hhaailf may Br 
oooUy bthind a atooe or ht a ditch ia eanre aecanty. 

Theae are na hwger wild hanginingx, althongb ao many bondrrda nf attemM towarda 
the lame object. fWim the earlieat period to the pre a ent day, ban btea one inrraoiilbvr 
area iavxriably lo btt. Tbe Germane have bm long a^ ateadily pnrvntng tbe gnat 
otjeet. until at length Herr Drryax, of Kunmenla in Tbariogin. hm laeeeeM, after 
mnr* than twenty ycara of cauiaaed lahaor, in ratabltahlag a maaitacl. undvr Ihii Baaiir 
of “ ^in d nad elgvwelrr.** which if not quite parfeel, ia ao well adapted ftw the aaee to 
which fa ia amdiad that the Pnariana have armed tha whola of their line aad tbe 
lAndwehr with thii waapoo. 

Theoccdla maakel (J^ T»8) coniima of a atroog aocket a. opea on the apprr abb 



aad aervwed on lo the barrel 4, which ia rided inthaamud maanerj within thia aeekat 
ia n aiider e, which ia ihet c tin ati ta l ei the lock, m fa cuotaina the apinl apatag and 
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mcchuim llm crodoce igBUion hj pmuiion i it bM a itiart babal, or baadlr, hf 
«bicb U i« lurTrd backwuils aod f^arda fmlx. Tkr cartridHa 714) ooniiata 

7 JI 4 of ih« hall a, iha aahot 4, ur hottom cd banl paper, and hnlditu; the 
priaiiiig matter, asd laatlj tlw charfe of powder r, the whole htinf made 
ap in paper p aa t cii kij^lher. In aae the lUdcr tieiim drawn ha^ the 
■oUier pou the cartridge with the point of the hiA la froet into the 
opca bnach of the bar^ paabea the tlider forward, aid acaaraa ila 
OMM Jonctimi bjr a lara to the right againat an incliaed edge of the 
open lockel. The apinl •pring ii thee bronght into aetioa bp pweaaing 
the apriag eaae bnraid wiui the thumb. 

To Captain Dra]noo, K. A., we arc ladehled for the foilowing. The 
Ehifield rifle, which baa lateljr been approred of for the nee of the amij’, 
ia conatmeted prinelpailr bp machmerj. 

Tba fhclorpat Enfield, at which Ihia arm ia aunufoctured, ia eonaideted 
oaa of the moat complete catabluhnienti in Iho world. 

The bend, loeh, wood-work, furniturw, and baronet are aD conatneted 
at,Eafictd, and as each poetioa is mads cxaetljr of iho aame eina and shape, 
a pan of one ride will iu into the same pan of another. 

The loiai length of this wcapaa^ iodiidii^ baponeC, ia fi Ii 01 fan Inng; 
and weigbs 9 IK S oa.i tba band ia g ft. 9 in. in length, and weight 4 16. 
fioni the diameter ofboew it *577 iocK The bullet ievloDgBted.imrDtatFaao hairing 
the piece like a apheried bollei. The nncrdllgnre of the ballet ke;Iindrie«i, but iU 
frnot und ia rounded, and ita rear end hna a oonical^haped coTitjr. In the Minid 
rifle, aome of whieh wen introduced into the lerricr, n amall iron cup waa pUecd in 
the buflow at the nar end of the ball for the pnrpoae of cauaiag tbe Mlint to 
expand, bat in Iho Eullald rUU Ibis opening ia filM bj n wooden plug infteaiL 
Thia di m inia hea the ftnling of the bore, and onaweta all the pnrpnaac of cximnioa. 

The buOet ia *599 inch, langth IfXl ianh, weight 590 grai^ Tbe barrd ii prored 
at E p fi a l d, and whan flswa are tnppotcd to eziat as much at 19 drama of powder 
hare been fired, withoot bantiog tba baireL The aarrice charge li 9) drama. Tba 
weight of 90 roonda of aananaitma inclndiiu 75 cwpa ia 5 IK 9 on. < 

Theboew baa three groorea each groore forma a apird of | a torn in 9 foet Sinebeo. 
Tbe rifle it ti^^tad np to 900 jnrda, bat an eflbctire range auy be obtained bejowd 
that dialaaer. 

Tbe Bomber of rifiea taldg tnrned oot it Enfield it from 1000 to tfiOO per week i 
bat there iaahonlp to bean lacnieMin ihiaipianiity.wbanU ia expected that upwards 
ef IfiOO par week will he tnrned not. 

For neotacm and eompleteacaa of wnrkmaiuhip, at well aa for cfBeicnc 7 , tbe EnfUtd 
rifle ia undoabtedljr aonmior to any other flie-orm yet in nao. 

FIBR RR1CK& See Bnicaa and Cut. 

FIKE-DAMP; the earbartticd hydrogen of cod-minee. prodaccd. ia tome mare, 

tho tfow dteumpotitiao of tbe cool iuelfi in others, it it probably the recall of the 
ehinm in the eonatitatiea of the Tcgntnhie maucr of which tbe end ilielf la fonord, 
which haabeeneanfioed under grwat pnmtrc in the inierttitial apaewaof the end beda 
or roekt immad la t ely ia conaectiiin with tbam. The tcenDnlalioa of thia gm in the 
** £<>■(* oe waeir apncaa of n cod mine, in probably due to the choagea whieh tbe 
cod haalf andorgneo. "pta aoddan ootborata of thia gaa, known ta “ btowara,” are no 
dooht the ratli of tha UbciatMm of the gaa by auddcnly nanoriag tho peteaure under 
whioh h hoe bean emifiaed. Thia gaa ia the eenata n t prndiwt of the denmpoaitiaa of 
carbonaeeoot hodiea aador wntvr i u bat banoa beew aiao ediad marah gaa. It if a 
profoewrburatted hydrogen, ita fonnula beiag CH*. 

_ This eorbwrattad byibrogcn ana dom not cxploda whan mixed with dr ia a propor* 
turn mneb nbore or below the qnantity neecnanry for complala eombaaticin. With 
three or four timaa ita aolame of air it doca not explode el all. with fire and a half or 
dx roinmea of air it detonatet fbcbly, and with araea or eight miwt powerfUly. 
When mixed with fioartaon Tolmnan of air Iho mixture b atiTl exphstire, bat with 
larger proponiona of air tbe gaa only borna about Uw flame of tbe laper. See Samrf 
Laxr and Jdniiao. 

FIRESTOKE, dgniflet a atone which wUihcar thehcM of afomaeo wiihont idury* 
In geology foe term b generally applied to tbe taadatoae which oerun nt the top of 
tM upper green aaad hi the tmilh of England, wfabh, (him ita power of withaiaadiDg 
the rfircts af beat, b fte^oantly need for lining kilaa and fanaeca. It b a gfwenbh 
edearaona an m U m o e . toft, and eoaily wothad la tax direction when flint taken fVom 
*** "■ ^ heoomra extremely bard and doralde. and well adted 

fbr building nwpimm. kUoy of the ohler ebnteboa in Uonelahira are built of fob 
atone.—RW.B. 

F4RE WORKS, See PnnaTHntaT 
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FIB-W001>. I. T«« Sibrn Fib. PmmM aHa- (Sapim Ctmmun, 

Fr.« ir«« OAr EM Tamm, <krm.) t. »c«ti Fib, ISmmt ijiAnrilra 
irEtmm, Fr.« OAr FUn, Umn.) TUr*. an naluaUc M luBber-mei, Bud 

for tb» rnioom Jnien bIucIi cxuiW ft«B ihein. 

FIBIIXKIN. Th*ikiinifth*<lfl«-*»h.«l>»i*. nwocemaBBUf 

in fw.tWhiwB md ia rlmiing rouudCTi and irr^aiar worka in patmo inakinip 

FLAoStoNE; a aainc itiikli »pUla fnrly ia a panicular dirvctioo sIobk th« 
oriataal Unai of d*i»iatioa of iIm rack. Thaat an ^nnaUy aandnoa^ ««» ih* 
nditnac nrfacn ar» ftaqomtly proinnd by ihin Uaunai of niea« hoi Uua UnUrd 
^ faniiah flajptoiica, of which hhuo bcda of Fnrboch liaioatooc and 
thr SiooHMd alaioi an raanpin. F1o|ptooct an alio obuimnl from Um UmcatoiHa, 
which an. in (hot, ibin bcdi of lodanUvil clay.—H. W. R 

FLAKE WHITE. Th* oaaw ia a|>|riied iiuliicriminalaljr lo pan whiU Wad. and 
lo ihe trhadtriM ofbiamulh. 

hl-AME (FlamHu. Fr. and OrtmX i» *1“ ardinaiy accrputioB. ia Iba comboaiiim 
of a mixtan of an htBamniable Kna or rapfair with air. That h b aol, aa maay top - 
poto. rorahuaiioo nwnly at Iho calitiiar forlWw where Ih* gai and th* air romo 
lo contact with aoch other, b prort-d by paaaiiiK a fragment of pboaphnnw m 
aoiohiir into the oenin of a largo flame. of thcoe bodin ignited ra 

paaainf throogh the filai of flame will cootiaur to born then with ita pernlbr 
light I thui proobig th^ oaygra b mtaad with lb« rapoor la tha iawrior. If wo 
ms coal eaa with aa ntuch atmuapherie air oa can emrert all ita carbon mto 
carbonb acid, tC taiatnra will caplule w iih a faohio blue light) b«t If ww mix the 
aame gaa with a onall •inaotity of air. it will bora with a rich white fiamet a ham* 
ledge of thb fact baa led Id the practWe. in amny of oor largo gaa wtalia of pompi^ 
air into tha gianimilin with the coal gaa, a diahoort and a dangeroai aywem. In 
the biter caao, the carbooaeeoaa partlclea an prrcipitalad, aa Sir H. Oary flm abuwed, 
in the interior of the flamr, become incandtaccnl. and conatkorr wAilc liftti for from 
the igaiiiim of aolid mailer alonr can the priiiuBtie taya be emitted in that otmcco. 
tialed onion. Towardi the interior of tha flame of a candle, a bmp, or • g*f ^o*, 
when the air b aeanty, there b a depositino of aolid ebarcool, which, by ha igaiuon, 

inenaaea la a high degree the iatenaliy of the light. If wo hold a jdoec of fine win 
game onr a Jot of «»1 gaa cloat to the oriflee. and if wo then kindle the gaa, it will 
born abon the win with ita naianl brUlbacy i hot if wo aWoito tbo gauxe pngrro- 
girejy higher, oo aa in mix mon and mon air with it hefttn it rcacboa the hnrniag 
point, ita flame will become fainter and Irm wbiia At a certain d ia l a noe it hceooiea 
bine, like that of the abnve exploanre mixture. If a few plattna wiim be keld in that 
dim flame they will gt»w inatantly while hot, and iUnatiaale Ihe apartmant Oa tr- 
oming the order of thb cxperlinant. by lowering pitigr»»«»«ly f' ’“T 

eauae from the aammit towarda the ban of a gaa Hama, we ^ tad no elia^ 

depnlled at lb top, bnoaio pWnty of air baa been btrodnoed then to eooTCTt all t^ 

carbon of ihr gaa lolo earboaio acid t hot at we dneend, more and mure eharrari will 
appear apon the meahea. At tha oory bottom, indeod. w^ the anuwp^o air 
impb^ a^ the gauae, Ihe flame b blue, and no ebareonl can ihrrefljn be depo- 


flitMlw 

The fkel of Ihe inrremt of the hriinaary and whilrocaa of flame by the derelapmnt 
and ignition of aolid matter in lb hoaoai, iUoattate* many enriooa phenomi^ We 
can ifiaa expbin why olefbut gaa aSorda the moat wirid illomma^ of all the g^i 
becouac, being tnnharged with cfaarconl, in hydrogen leb it go m the middle of the 
flame, aa it doro in aa ignited poroebin tube, wherwhy ki aiW paiticlea Arm get 
to wbltfOCMy UtfB VuTtl HWATa Wb *0 pluJtpbciCW !• ittfljPBwIo it jrWWi • 

pun white Hghi, ftwm the igniM of the aolkt porticln of Tobtilbad pboaphoeaa 
rapidlT eo n nrted lo pboaphorie acid. ... , .. 

In th.- Mnwpipe flame from aa oa-bmp or a candle, the luaer falnc flame haa the 
gtAlaat beat, hiii aaiii then the combnabaa of the whob flatty rapenr b complete 
The fcehle I ght of horning hydrogen, carfannie natde. and aalphar, may, u|» tin 
priaeipba nob aaponadeTke biereaami by aimply phaing m them a fcw imritcln rf 
oxide of atoc. bender flbmenu of ambnthiia, or flna ptatma wot. I ^ 

twenty yean ago Pr. L'n dnranalratrd. ia hb pnblie **“*., *^ 

natTowiag the lop of a long glam ehlnmey aeer an argand flame enlOT from od w 
coal gat, the eonld ba doabbd, at lim aame onat of m^naL The aery laU 
ehitancya uaed w the UmpHnakrra an aery waalcfrd, aa they geaertlc a at^oog 
eumnt of alr.ami the combaailuniif the aolid matter b tamed oa with great tyWdy. 
With a narrow chimney of half the length w* can haee nearly aa ^ a light, and 
aaae ao per cent, of the oiL Sea Buiwrtm. . , . 

FLANDERS BRICKS, eommoalt ealkd Bath hricka. Thcao an n^ in law 
quaatitiea at Bridgewater, from the ailiy etay depoaiud ta the eataary, which coataiaa 
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n brK« iiauititj at Ihi* Mitd. Tb«tc liridu are noch m 4 ftir dymntic pnrpiM, 
aUo io mklni fcvadcfi’ eon*, ud Ibr Minhiaf lOflir Mccl utidci. 

FI.ANNEL. A plain wooHni Miff of a ratW opoi aad aDgfal aUvib 8<fc 
Woou.En MA.irrAOTFaaa. 

WaUi te thr eoutry in wUeh flannal «ai orifiaaU; nud«. asd the WeUh flannrl 
la Mill baM in tnneb i-tliiMtioa Hand labirar la Mill naplnjrrd in Iba produc' 
tion of WcUh flannd, and though U ia notio ebrap an tooM oum, tba qaalit; and 
fioiah of tbif fiibrie Bnunlly <nnan it to bo preArred fttr ToU von ntat tba 
■kin and timiltf pnrpoaci. FlannaU ar* now made mon rxtraaiTrly at Rochdale than 
fa) any other put of tbi vntU. la that otigfabotMbood the outaulbinanTi prodaor the 
ItreaUM Tariitjr tt oidtha. flniab. and tabMaaee. rla. t the thin, the mediani, tbo 
thick, doable railed, lad avanikin. Saddlearortb peodaoca tbe to-«allrd (laaoiiy 
ilanncb, ahich ala mneh adaitnd, and wme ntietWa an prodneod at Laedi, aid 
ilnUbed the natural coloar at tbe vooL la tbe aeot of rngland taanrla an made, 
but ao( extenurely, and In Inland a fnr rarietiM of kn Ranaela and w a Min ga. oallcd 
Oaivari, an mannJketarKl ffum Iriab grava aoot 

FLAT Uti&& In mining, a Kriea A indi Ihr comniimieatlaM tooliim frocn the 
engine. hariaoAdlr, to the pampa or other machinery la a dtMaat abaft. 

FLAX (Latin, hmwmi Freneh, fw) Italian and SpaaiMi, Umi Portagaeae. KaAot 
Oennan Jlaektt Datcb idu), tbe ^mni MitutuaiMiai. a plant of tbo ehua Prntandria. 
order Pmtafjmia, in tbe lyatem of Lianani, and tbe ijrjie Of tba order Lioaecm, fat 
the natnrai lyilem of Botanr, largely enkirated Ibr iti Dbra and aerd, and. Beat to 
eoHon, the moat exteoiiTely coed raw material for teatUe raanafbetarn ta tbe regetabla 
klajplon. Tkie plant wm ptimarilj a tiaiire of Alia, aod aat introdaeid at aa early 
aenod, into Earape. Freqnent raendon ii made of it ia acTiplatw kiMory, M giu«n 
Botb la PaleMhw and ia Egrpe. aa well u of tba fbhria tnanufectitind iVom its dfare. 
It war probably latrodnced iaio Europe by tba PbaaakUn tradera, or ike Greek 
eolimiala of Egy^ and ftyria. numer dndm to the linen maanlbetare of Onec«L 

At tbe peraent day, tba flai plant ia grown fair flbn abaia. Air reed abme, or tbr 
both prodncti lognber, la many nmatrier of the aaMrm, and In aoma uf tbe waMrrn 
he m la ph ere. For laedabme,ia Uiodoatan, Tarfcey. and tbe Doited Ataleraf Amorirai 
Air Sbn and md fai Ruria, Belgium. noUaad, France. Germany, ScandinaTia. Italy, 
Awitarrland. dm Ibtrian Peniaiulo. Great Britain, and Egypt i in Irdaad, ebktiy for 
tbe Abn, arfabml atiliahig the seed. 

Tbe arenga innaal pradactiun of Abre, in tbe ebief eonatriu when flax ia growa, 
buIhUawt: — 


Baatia 

Fiance 


B^um 

Hdlaad 

Anatna 

Pmmia 

Ireland 


Egypt • 


Teas. 

190,000 

48.000 

lA/KtO 

•,000 

tOfiOO 

3S,000 

85,000 

10,000 


and adding all other countriea, wa auy cMnnaie tbe tnlin aanual weight of Abra 
prodaeed tbnmgbout Iba world, at 400,000 i~» 

The qaastity af seed may ba taken at acarly S,0oaooo of aaaners. At the 
■rrraga valae af Abra aad reed, the anneal pradaction ia all anaatner, of tba former, 
may be ginn ia Talna at »,o00gio0f, aad of tbe latter at MOO.t)OOt, makiog la all, 
Si,0im.onnc w tba wertb of the raw prodaee, bafora iti oaavenfam iato woren fobrka 
aad isadiag Muflk, 

Tbr Aax plant ba* a liogta alender Nrm, rarylag * to 4 fort ia beigbl. ac- 
eerdiBg to the naiart of tba lotf aad tba aruoe. whk iba diffrraoee of atlmur, bad 
mode of raharr. h hu taaeealaia, aeaaile learte.of a rich grren coloar.andbraaebca 
OM. at the top, into two or Bum maall Mama, racli of l or S inebra fai length, 
nad krariag li^l blna Aowrm, loccaadad by gkdmtar rapral^ pointed tt tba ape*, 
aad baanag • to 10 aaada of a rrddiib bicwa, wbaa ripa. Tba Hem of the |daat 
caoebta afan Inner part. <w earr. Kaartimti botlow, bat more freqarady Milld. eotn- 
pomd af Egarona matter, aarroanded with a bark of Abrri. wbieb irr aailrd to aarh 
®*~r ^ a guar, tba wbola baing ibeatbcd hi a Ana apidrTmia. Tbe plant arrirta at 
ma^ity w U w IS weeka after the'lead ia arwn. It baa tbm changed to a pal« 
yeltow ar Mn^colawr, and tba artdi bare braoM brown. Tbe naaal prrloa of 
Mwi^ In Earopean ooantriea, ia frotn March to May, ahhough fat aotta putt of tba 
CcritmcBt tbe teed la pal ia tba gnoad ia entnmn, bat ia tkia caia notbing b gnb**^ 
aa tbr plant becooma mattir* rrrj linla rariicr than wbra tbe Hnringw dona io 
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»|iriiig. It It gwn pB nafe of ■oiKMadj.csianroot.eU;. kun. ^1;. &c, 

bat that bat adtpttd tP it !■, titbtr ■ ilrr|s (mUe, eltjr loun, itr iW bUotibI drpotil 
ot i i tt ii . whctha rfrtf tlwir liBiilit, tbtir dchat. or vlwn nclBiiDrd twm Ibc m, 
Bf la tbt caa of tbt poUoi aC lioUBiid. Deep tiUagr, dnuaage, aod rrprBlcd 
pBlrrruatMo at tbc iml. are rarj nqBiiiM. 1 kt prepantiou Ibr ^e crop arc brgBB 
ID wtaier, bjr ploaghmg ibt toiihc*. ta4 toraiog it ap lo U>e actioa of Ant i Iur7 
an coBpb^ ia t^og, bj pioaiag aad bamvi^ Tba it u«a al ibe nir M 

S) btnlMU per ttatun aero, Ibc bnt traarai be^ April In Ibt Bnlicb Itlo. 
Bclginia, bdA UoUonl, tbt hraarilt i»c4 b obtaiard frani Baaia, Riga beiag Ibt 
pun ofafaipaait. Dutch nad ia alto nItnaiTciT hi ntr in Irriaad, in ibt haner 
rtaH of toUa Anurtoaii it alto occainntlly uKd ia IntUod, and a good dtal of 
bnae gruva ated—tbt frtt ytar t growth bxmi Riga and (use jear ftom tbt barrel >, 
wbirb it coaajtleiied qiiUe equal to tbt paretil. Mu uanare It oaed ia IreiaBii, but n 
Balghna tad Mraoct, rape cakr diatoirM in arint it co ai idnad rery umM. Tbc 
■red it aova bruadcacl. tad the toQ it tfterwardt roiled. When the piant it a few 
ineJua high, weedi aia carefully nnnored. and no farther attention iant c ctary nntil 
the Beaaon oTpalling. Flaa it not rat with the *^tkr or liekle, bdgh polled up by 
thtroota. Aboat the auddloof Aogaat it ia gentrallT ready fcr palling in the Untita 
lalando, bat in Btlginai and Fraacc, it It la a 6l atatc S to 3 wreka aariier. 

Tbe after uvalmeai rarita in ditfurent oooatrirt. In Bnai^ part af Uclgiam and 
lioUand, and ia France, tbt piant afbir being imiled, ia dried in ibr tan, being tat op 
OB tbe root end in two thin rowi, tbc lop Intcrlaeiag ia the form of tbe burr Via* 
rartrd. The cna and air toon thnrraghiy dry the itatat. and tfavy are ibrn laaiie 
iaio ihearct. tad tbe tted aftenrardi beMn oC The tleaii ire ttee^ lubtrqaendy. 
Anotber aiade. in general ate hi Ireland nod in port at Kiaadera, it to iteep lha greea 
tiema inuacdiaiMy after they are polled, (o Flaudert, tbc ired it ioTtriaMy leparaled 
froia the ttenu tielbre the latter are iaunened in water. In Ireland, ahhoi^h ibii 
» practiied to tome extent, yet tbe gmt both of tbe &nx crop ia put in lha water at 
Doce, with tbc Med capaola attached, and ounieqncntly then ia a erry contaderabla 
annual loa to the eonntry, by ihia waau of a moa v^aabla prodoct of the plant. 
In tbe IVallotm etmnt^ of Udgi^. in iu l ■ ^a^cra proeineat, and ia the greater pan 
of (lennany, detr^cenog la pracliod. That it, in place of imawning tba itrau ia 
water, they art ipreod thinly on ibort gnu. and the action of the dewa aad raina 
nitimatcly effect wbat hummiion in a roaning iCream or pool aceompiaha in a aaeb 
ehnrter time, namely, the deetMapotitian of the gnm which hiada the fihm to the ctem 
and to each other. Fibra nbcainrd by Ihit method bowerer, of eery iafrnor 
iloalilT and colonr. 

If the fibre at flax be arparatad fnnn the meat, withoot the dreomjwaiiioa of Ihii 
matter, it ia ibaad to be loaded with imporitko, which arc got ridof aftrrwarda ia the 
wet.apiaiilng, the boiling of the yarn, the aabjeotioa of tbe woem ikbric ta the ictina 
of an alholiae lye, and the aaket ef the atmoaphere.—of raina and nf ilirnuu* dlppiaxa 
ia water, acidumted with tslpboric aaid. aad of n wiMaao of chloride af liam, which 
are all required in perbet the blearhing. The great objara iberefere, ia |w attain lha 
fibre at nearly ffn from all {brrign aohMoncen a poatible, aad. caaatqnratly. the 
mcchankal arpnniiaa of It ftvm ^ woody pith of the tirm la ant to be i fco ni- 
mended. 

At rariona per i o d a atlcmpta have been made tn (wepara flax fibra wkhoBl aterpiag. 
Wrah aclda, aQiatiaaf of enailic pnciah. and of ao^ toap, lya, aad Imw. bara aQ bera 
tried, bathavc all been found ohfrctinnable. In UlS Ur. Lae brooghl befora * the 
traetcca of the linen and banmn monnlhctitrTi of Ireland ’ bit lyiBrai of acparaiiag 
the fibre without ateepia^ Ua alleged that a laif* yidd wm iboi ahlakied. that the 
colooring matter cnold ahrt w ani a be diacharged by the moel cimpU m a n e, ood that 
the fibra poaa ce aed greater atrangth. Bnt it wu fiiaad Uad the igiica ww pnrti* 
oaHy wanhieaa la 1913. Ur. Pollard, of Uanehanur. brooglit forward n ptna of the 
obm nataro, and peiiiraail to nuke an articia frma flax, which ooaM he tpaa oa 
cDUoa machinery. Tkic alto Ml to the gronad. Ia France and Brigiem, at ddSrrrnl 
pcriodi. limilar proiceta were foond m^aliy haprarticaUe. la lAMi. aad ogaia ia 
19A7. Ur. Duolaa mired the aamo, but the mmt fiual ol^ectieai prrraatcd tbe ooceca 
at tba lyatem. The fibre wm hmded with imporitiec. and the appareatiy larger 
yield over ataeped fihtw, cnaaiated taWy of throe rcro haparitira, which had la ha 
got rid of ia lha after pnirman at mamdactara. At lha iima lima It matt be reeeg' 
i>iaad that tha “dry •rpanied* fibre can be rcadend ntrfal for one elaa »f mean* 
foetnrwt. ria., Ihna wbata ao blnaiiliing ia ncccaiary. and ila graot 2niigth ia bara 
an olyect For ropca, rick-coTen, tarpanlmo, ratlway-waggon carers ha. where 
pimh or tar are aar< aad prwraal the decuoipotiag aetioo of mniatatt aad of uma- 
aphcric ehaogta, thia mode at ohmiaing flax fibre it highly o t aft il 

The iamenion of the flax ileou ia watrr, ttchcr oa polled fidl of tap, «r Ukr 
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dryiog, inp*.n. «o b. the W m«J. rf ffctijm the d««.iji»iUon ol ^ 

iniv I^'^obuioioc the ilbre pore, or nrariy in. Tta weter nio^ **'“ 

porptMc 1< thmt abuhwd from nriac* dnuiu|C«. ipriBg* gnMrallr " 

iMof mloerml muten is mltitigii. Spcin*-w»UT from • r»Je«*w« e^ 
uaeoitabit, Ih* eutautc ol lime which it contaiiu h«it>( idTene In the i^UttaeUf t 
fcnnroutkm of the eeuemhie eitnetire. In Humim »«»• of ““ 

•urpcd in UV«. In HoJUnd, it in »lw»r* I* 

dninw-- •“ F"»«» Belginm. U U either itwprd in poob or nw In 
fand and Indand, naietndr in pooU. thoa|^ oecnaionally in «»«» TV w<V crle- 
hraled aleep-water in the worM b tlw rienr I.ya, which riaca in the north of Flwii^, 
and llowa tVonah the waat of Belifiam. joininc the Eacant at ObeoL AUhon*h the 
water of thia atnwa haf horn analyied, (Vmiau hnre net barn able to diacorer why if 
ahonld be ao pocuUarly {hronrabla to the aieaping of Hat. AU aloae lu coom Am 
h ateeped. The trade ia in the hasda of fitclora, who parchaae the dnad ateina 
the groweta, and nndertake all the after procaaaea, aelllag the Sht* tomcrcbanu w^ 
it bai been prapand tor aale. The apparatna in nae eonuata of wooden mtea. If fcwt 
lone, S wide. aM S deep. The tbcaTea of flax-atnw are placed ciwot ia the 
and the root coda of ooe are tied to the lop enda of another, to aeearw anilormity rf 
nachiac. The crate, when tiled, b carried Into the nyar. and anebared there, 
upper part being aniA by the wei^t of atonaa, • inebea underneath the anrfltoe. TV 
period of ateeping begioa in May, and enda about .September. The prtrriooa year a 
CTop b thaa aaeeped, Vring lain oeer la the atate of dried atraw during iV »>«•*•• 
AU the tax tbua treated prnducoa thru of a yellowbh white colour, eery aoA and 
inatroua, with very tnely diridod ftlanunita, and alroog. Frua It almnal cadiiairrly 
b made cambric, tV tseal ahirtingn, and datnaak tabiedinra. It b » atnagn fact 
that tan atraw b brought to dm Lya. Aom a great diattnee. and eren from IloUaad. aa 
no otbar water baa yet been found la gira aucb mwd thre. . - 

In 1M7 a new ayacam af beeping wua inirodaccd iu Ifwland, by Mr. Behenck, of 
New Vorh. It bad bean aMceaafuUy triad in America on hemp and tV invenM 
eroaaed the Atlantic to try iia eOcaey on tan. lib pbn cnnabiad ia hatfeniag iV 
putrefactire frintwnlauao of the trcginafala extractlea by artiteinUy rabing the tem- 
paratan of tV water to »0° Fahreaheit By thb meant iaalrad wf an onceruia 
period of aaeen to twenty-one dnya brinn raqairod ftjr the Bleep aeeardlag to t heata tr 
•f the weather and tV lemperatnre of the nlmmpbere, tV tax wat rrtted nnilbrmly 
in aixty hotira. The taa atraw. after the aoparation of tV aacd, b pfateed in wooden 
or br^ rata, and the beat b oornmnnicalad by frirriag ateam into a coil of iron or 
landeo |dpea. ptaced madrr a (bbr bottuoi perftiraied with holen, 

TV annexed plan (/p 7M) of a totting on Scbeoch’a tyaum, capabla of conxmamg 
aanaally IV prodnee of 400 acrea of flax, and employing, in lul tV opnatioiu of 
aecdiag, ateeping, drying, and acotehing, M mm and U glrla and boyi, or an anpw- 
gale of 15 penaoi, will gire an idm of iV arrai^meott. TV aacdiag'Daow 
leqoirca to be of large aiae, aa tax atraw U a bulky urticla. It b on the ground toor. 
frw the oanTnueuca of carting ia tV tux. TV loft xhoea b b need fbr ckanlog and 
atering tV toed. TV ml a^ aptending-roama are in a building of one atoiy osly. 
built with a mulled roof reaUng at pilki*. That part of iV roof which b enw 
tV mu baa kuwer wiadowa to aid w ctcapa of tV mprara from tV ratx Iv 
drying ihtdt at tV top of tV J^n an cm an open apace, wtU aapoaud to iV w rad, 
and tfty or aixty feet apart. TV but air rooma or dteiecaling bouaa are tre-prouf. 
each rwom enpaUa af emrtaiaing tV tax tinted onl in one lUy'a wnrh. TV aexteb 
mill, with engine and bnUer-hoiM, oompbia tV ptoa. 

TV adeaniagea of thb tjttn were ao manifoat that it waa apeadity adopted in 
many paru of the United Kutgdun and of iV Contlnait. It wna found, bnwemr, to 
Vea aoma defecta. TV itnall quantity of water aoaa becama thoruaglily aautraled 
with IV prodneta of deeompoaitioa, and tV fibre of iV lax. when dri^ waa, eome- 
qnently, traad loaded with a yrQow pnwdrr, aOmBiea to tV amrll, canaing incoo- 
eetueoca in tV preparing and aplnning. and wont atiU, noliiig pr^ndieixUy on iV 
quality of iV fibre Vetf, randeriiui it fauefa and dry. 

To obebte tVaa dcA^ Mr. ttownall, of Loadim, cuaceimd the idaa of preaaing 
tV atraw, i m m e d iat e ly when taken oat of tV alaep between a pair of nmooth 
caat-troa eyliadarx, whlla, at tV aama time, a atreamof water pbyed npon tV rollrta. 
By tbena meana ibr fimt water of tV mt u p r uaad a«t of IV flax Mama, whicb an 
flattcaed and brubed, that tonding to aid tV Mparntion of iV buadlee of fibrea into 
mi mi tt filamci!\ whib iV tciram of water eflhelanlly waihed away all ramaining 


It haa necinly been found thnl beUer thru can V obtained by redneiox iV tern* 
peixtnre and exlmdrag iV time of iteaping. TVmoatprrilKt adaplalkmeaScVnch'a 
ayatem b at IV rettery of M. Augnite Scrim, near lilb. toify.ntlt n npn- 
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■BtMlooofiL Taakiafwoodar«tgiw>r»BMd,c>ctitoc<>maiat«ii«adabalftiiB><if 
fluHiaw. HMttrav kcljuwflal sccordiac to quiitj »o4 langib before iMtDgpackrd 


-79» 




la llw tank. It la iwt la met, tlw root «adi rettiog oa ibe peribrattd foU* botlooh 
and tllghtly pmteil togetlMr, but not to aach aa a pterenl a bee clrcnlatiiia at tralcr, 

T»» 



OiMaa riw. 




and a fret exit for tb* taoea germinated by lb* fmneaution. Tb» tank beiw filled 
with water, tba whole u areorod a the tofM of tfM thearca by turmw ariiw of wool 




*1 9 


















































































































































230 


FL.VX. 


four lurhrt ihJfl at, ritehiiK lop* oa tbc vfcol* looftk rf Mali iw at banaUfa 
TbfM atrip* at moi ur firm t>f arom iraa boUm a, imraiat b; inio ban a-, 
(hucanl tat paroan tif waxai a, wairknl iota Uu •ial* trail* aif th* Mob, ktattag a tarlbav 
rtf ftmr lacbf* il«rp of vaUT arrr tbc taip of lb* flaa. Wbm tb* tank luu hna AIM 
whb aioU valor Ibniugh the w(aoala!n aboait a, lb* vhail* b npMlp brjloti ta> 78° 
Pabrrobrlt, by airana of Mawo pip** coilnt noArr tbo (kb* baittoiu. A Moaoat aipva 
ahoav r. carrir* braM valrr at 9<fi In diacborge oo lb* H>rflM*. b M idra two cloml 
pipof a a, on* of wharh hrlnyi hail water at tbc amg li>aip*rat*rt, and lb* aabcr noU 
valrr. When fmnralaiina art* in, vbwb b onllnanly in eight boaia, tb* pip* a* 
veil *a lb* tbeot nf vaur at 9tfi, b act at play. Tb* Brat to create a rttnllnaal mrrmt 
of fmb water through lb* mu of flaa, idranng laBT the pfodoeta of dccnaapoaitioa, 
and briagiii^ tbatn to the iiirBtee t the atao p d lu drive tbb (bol water lo tb* capmlnp 
B n, wbm It b dbeharfrd by tb* overflow. Th* two pipe* with heated a^ cold 
water going to tbe botton of tb* tank, a* well a* tbe two ahoou eonlaining caU and 
hot water, to go lo tbe larfaev, an alao mad* nae of to rqnaib* ibotetaperatarediinng 
tb* whole ofieratinn, wbieb b aaemainad by tb* nae of a Ihe r romaeirr in lb* winaie 
wooden box J*. llie beeping of eoaia* braw miatr** AS to 4S hoora, aardiam 
qnaUtie* 90 to 60 hoar*, and tbe finer dcacriptiiio* 60 to 79 bouta. The ** wrt lull¬ 
ing ' belwten erUmlen after ibe ateep b aeeonpamed by a thuwar of water at 7n°> 
aot on the flax W on tb* lop of tfaa ^lindera Thli mnove* tbe rrmalalog hniw 
riilea, and preparri tbe itnw Ibr beluf (aaily dried. Tbe heated water may be ub- 
talnrd fiom the wab* water of a apinning-mill, or friiin a eotidmiing beam-engine. 

Flax beeped by Sehenck’a tyairni b dried in variooi wayx Fame iwUera bare 
drymg honan with bcaleil air, oiJwn act up lb* flax toaaelr on tb* root end, in tbe field, 
or aperad it thinly no tb* grwa, while ulhrri, again, ciwp It between two alender 
piecea of wood aboal a yard in Mgtb. and hang iheae up in a building open at tba 
aidea, ao that a current of atmoapbrric air b eonatantly pnaalng ihrongb. 

In 1699 another mod* of retting flax waa introdneed by Mr. MTalt of Olaagnw. 
Inatead of Immming tba atama in vnler, be aabjeeted tbrm lo tb* artion of beam. 
t*|aare Iran ehamben were enploved. hi which t^ flax braw vu pneked. Tba dnoe 
by which it waa mtiodurcd vraa tnen flutened by holla or nula, a^ aleara wan then 
driim hu Tbe ateam penetrated tbe alcma uf >h* flax, and being partblly eondenied 
on tbe top and aide* af tbe ircei ehubrr, a eoniunl drip of water, lukewarm, fell anm 
tbe flax. In twelve to fuarien boor* the bema were rcnuived, and, after heiag dried, 
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tim fibre r^fly aepenbd (him the woody rorr, Ike wairr manining In lb* iom 
ebambtr brmg of n dark brown colour, vithoni ••fl’miiee cdour. Th* fibre obtained by 
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iTodnecd aod diwniiiutrf bf prrf onHc 4 UiNi. ADotWr Inlw coarcja lato tkc nt ■ 
obU nustur* of fuller'* ortli in water. The introdaeiioo of tbe liaturcaadlbeil rei 


tU*WMtkad«aiafsgre]ti*beoloar,BiMl«a*at fintwcUtboaglitof ■wsoiactiinn« 
bat, la ibr va4, oti aatre exlcailnl tfiali it «a* (baaA is poMoi arrrral AcfcciB, aad 
Watt'* ijHem i« aot mow (anrlad set. 

AnMbcr ( 7 (tcwi cf maiiay flax «a» istralacod by 11 Claatoni, a Belgiaa, sod far 
emne tiaM it auraeted ■eeb aneellMU lie eeiwraied Um flbre frna tbr etm witboat 
••••piag. ead ibaa. lb* MaployaMal of add* aad alkaliaa, be ^01 rid ef tbe Trgctabls 
cxlractir* aad oibar iaiii aril it a aad prodacad * fibma* bum atroa^y rtacabiioc cottaa. 
Hr p ro fu aed to aiak* aa aiticla capabir of beiag tpoa attb ooltni or wool. The 
bigbw ralae of flaa flber. b o aar i T , »a* a gnat obtlaclr, aad at piaeiat tb* oaly am 
laade of bi* p rn eiei 1* to eoarert ecatehiog low — iberafaai flax fibre—iato aa aitiela 
to be epaa witb wool, aad eeea tbit b pnetited to bat a <*17 eautU exteat 

Ifeeira Bartoo aad Py*‘* paleat 797 ) i* a BMidiflaUBBi of ibe bed water elerfL 
Ry tbit pmeeat the flax Mmw, after Ibe teed it reaioetd. It rnttrd Ibroogb a — .-ti-T 
•“•opoood «f |daia tad eriaipiaw reilen, by tbe eomfaiaed actioa of which the woody 
pan it raadend eatily trptnUe fm tbe fibre. The latter it tbea placed ia a tat 
haldioe aboat a toa, whiefa it nbae<)a*Dlly filled with cold water. Tbi* rat bat a pet* 
foraied faltc bottooi, uader wbich eteam, with a pt r t w i re of So Ibi. to aa iacb, it ia- 
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FLAX. 


^ b?w U" «»«oty i« bow» OB 

r»p "y. bX Th.'^U. - .^th. 

Miibli mbSlVukd Into Snotc fll«m«iu. or. “ 

Hna ^iU.“.r, r^nr r.u.i« Jmi. 

t^B^l“« S^^"kL’JS Ait ~‘2liuS2a’« 

*ThrtI^Bi>^?r^T ficilitT in Ow b»«B«hin» rfUw Un«n 

”ii';;n;!itscr.'sxsrjr^^ 

"iTtaL ditrefoiT, b* bom mItI^ to foUow th* proetiMn. u 

*^.2; m«i. i.. -ben«. . fr* 

(iw «aicr tba ab»« am be fendiijr leimtnl by the finger* »lon* »U enttre 
^ ZS^r^te^. H to ranoT J from tb. -Mer. *nd plnced to dmm on ib. WU U 
the dobI or rirer It to iben Ubrn to • oloiely tbom gr»**-fielil or old P***"” '"’’i 
thinly Mid erenly Ml the groond. In I^*". !, 

dryinTtoMweeUt dilTetmt lorteml o# bang ip^ fijU “Ji? 

■n^idod into tour portioM, Mid them «r« tt ■prjgbl in 
«r«d wkWy o«»^ • cxrcU on lb. gnmnd. Mid ito to^ 

Bt ^iiBeBn* t^ (un Mid air Mioo dry the finx- When ihoro^ly ^r*** |*,^ 

BO la »hna«, Mid after remaining a Sew day* la tb# maal of a gram ^ 

rkkfAlBlbto Mair it may ratnain ft* year* withoBi lb* fibre Iwwg detCTorale^ 

the fibre frtm the woody matter of lb# •tcm, ami rta. to a^ rt fit ™ 

Tb. fir«t part of ibto pfocem to to beato# the Mama ihoronghly. eottoil while the fiW, 
tnm it* mnacity. to hXact. the bcinto wo.«Iy part to flatlened ««;* bn^ 
manner a* to admit of iu .a*ny being b^ea off by^ action of tlm wateh-blwle or 

*ealeb.mm. In moat eoantrie* lb* braiaing to doae Iw bi^ 

the flax atraw to fiiil laid flat oa the groBnd. lb* ihea^ Uing nntiad aad apt^ th^. 

Imi Urn workman, phring bto ftKH ai-a iu b^ to-uh M. butot^t ealtod a 
h*»lng*careedb*Ddtoaod*b*aTy*<tnir#t^rdmJl^/p.T*». 

neat part of the procea* to to giee the flax 7P^ 

a*r«rfar4ro7or,Ji^«Oa Tbi* to groerallT made of wood, bot iuiaeuiue* ^ lf«^ 

and eondet* of two row* of geoorrt yp* oo. ■»»•«* ■** 

aoeketa A ataot poir r ran* ft«m end to end of th* app#r row of leetto T^wur 

an wedgMhapod, ♦} Inrh deiT.. 14 inebe* ihmh at a^ 

bead a wtbejPtet a The hemf weigh# abost» tb*. ^ to 10 mehn tof. ^ #1 
inchea tbiclu The hewer row of Irrth eoaaiata of ftior, while the apper to three, atong 
into the int.niie*a. Thr baa* wieid ft* the maebin* to thM of lb# npto-trrft 

Neat emaea the aeBtohhig proper. MiU ftdlowiim the Mguo. b ivoch. and I^rt 

amtbud of band-work. After the flax ha* bam brutord by the #wW. and cniahed by 


FLAX, 


•J3S 


thi hrane. H k radj for ihr •eottWnn proecM. In Bel«iam and ^ Ptf ihod 

pnrra^k by thr employOMM ot ■ woodca kand A toxud plaiik of 


too 



■'Vy// /\a) 


piM or Ikw*, abo»« 4 fort high, ““JT ^ L 

ia flaed in a •owU* aok ». 3 fort from tkia aqlr li •I”, 

.bout ll to 3 incbra »UJo. Thk co» arrrrt for Urn mtrodact^ of a 
rtt^flaxarraw, bruiaedaa hafore deacrihcd, andUw notkaian boHni| itthrcr- 


SOt 



foortba raooard throngb the allt brala it whh a tool calird the ic«lch-U^, A- ***• 
ir^a^^STalnrt iood, tort k rrtT 

of arrtchhur by hand k rtrj rude, and prerada chirtly m the cotia^ A 

brake ah^r to that of Briff am k enpluyed. bat ^ 

a nrta inatTameat k employ^ geuerafly of aah-woo*. in the of a larori b M^ 
1| raujt be itoied that the ayatem afhaBdacatehliig k only to be 
the qimlity of the fota Sbre k ao anperior aa to reirter ” 

impittoii. or ela. where the uage. of law to. to low, - 

marhlaery of Bttla ronaeiiwiiicr. aa rqtmda ***>^7- 

and fl»x ^madlum of kiw noallty, thrra k mo owartioo ihxt mnehia^KOtchmif ta tU 
moat adekable, andtbe moot econonknl. Thia h«a be™ 

Ireland, where in IMT. 103T aenteh milk were ia optmtoo. when 
tbeir^^ to bo prepared for toarirt. at a ‘^*^0 

umteW^wowid haae^ Senich milk hare been introd^ with 
Raaa^lVoam. Anatria, Denmark. Holland. Belgiam.. 

In Irekod. ahhoogh in aereral dklricta flaa k actoebed by hand, ^hum or 
l^htoVhl^ for -or, Oma half a erntory to . Aa “ ^ 

acntehin^ the oarratka oooakta of two prnoe-Mi fort, the Thll^irtrtS 

nr-eSrtly.X btoltog away of thewoody part, from th. fiho^ The oni-rt 
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FLAX. 


nlUiBiiinmitia«>*MUlnTT|!<MnL II comIm of■ Mtaf thm aDoa(]> ««adrii 
ft4lcn. o«*« iu>d«ii«th aiKi ibe two oOien lOiotr* H. pwnJW to ach otiicr. wid oov or 
then hariraoMl to the lower roUrr. The Uboaree nu op(i«ll« ihw lower roller. umI 
intortao bamUitl oflUx Mnw hetweew ibe Uctor aiui tbe upprrooeL wbicli t« bcriMotol 
to h. Tbe flu being drnwn in nod brabed betwmt tbeeei, paieen up between the two 
nantr twUetw. and reippan nt the outoide. It b ngnin po* tbrongh, nooc or twice, 
•oeording to it> thiebiM^ or to lu being more or IM HeeB^ uid tbe flbev. eoBtt 
guantig, more or lea eaeUj Awed from tbe Ugaeoui pert TTte •mtehing appentui 
ctmiiau of ■ wooden ihaft. to which br attoched. at intefrah, like ndil of • eirek. 
abort arms W which ore naUed the otoeke. which are paraUclagram ihapcd tdadec of 
hard wood, with tbe edgee paniallg ohorpened The iabnorer otanda berMle oo up* 
right woodrn plaeh. verg stailar to that flgored in the dearription of the Belgian 
haad*aculckuig apparataa. and tbnragh Jaat Heh a otil capoan one half of the haadfhl 
of bruioed flaa-atraw to the action of tha Moeka, wbieb icToIre with raptdilv al^ 
with the abaft, tad ctriha tbe flax atraw, beating otf tbe ligneou matter, and toaeiag 
the fibre clear. When tha end expoaad to Ibe atneht b cleaned, tbe wofiuaaa tnma 
Ike baadIVtl and upoaea the other cod. It b uaaal to hare a tet of either two or 
three meg, at ta mane different atanda. and nuMand of etch tbomnehig cieoriog oat 
the haadftil of flu, ha onlg nartbllr doea ao i tbe aceond then taket it op and flniabra 
iti or, if there he three ia um act, be doea not qaita clean it, bat hooda it orerlo the 
third to do io. In dm latter rate, the flm worhinu b called tbe 6e/far, tbe weond 
tbe mMler, and the ihlM tbe fi»ukrr. The mothre power la iheee aettteb>mltb b 
genrrallg water i ia ooroe eaoea iheg are wind-milb, and in a inalaaeet theg oiw 
drireo bg kotari. I.allrrlv, the aae of iteam-eoeinM hoa eooaidenMg iocrraaed, aa 
being more to be depended aptm than water, which IVequeBtlj IhUa in a drg oraaoo. 



It hoe been funnd that the woodg waate prodoced in tbe Matching, b qalte inttcieol 
ftiei brtbeboiler, wltboot its being occeaearg to pmbaaecml or peat, and tbia waate 
bad hitherto facea applied to no oJ^l purpoiet boiof with the grentret diScailg de- 
eompoaable tor maanre. 

Toe flrat taanornnent no tbb old aeateh-mill appamtoi waa tbe introdootioa. bg 
hteaan. ktac.nhm Bnabrn, of Ilelfaal, of a naeliioe for braiiiag the flu atraw, 
prior to ateepiag, and it haa aiiiM been cxtenetTelg emplogad, with verg lotiaflicUiTg 
rroulta It eonabta of a tariet of flaled rolUn, mnniog irrticnlig oo each otber, the 
flattagf rargiag in width, the wideat oet hetog tha flnt through which tbe flax atraw 
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laan, ud Ui« ethm diniiitiiilim hi wUtK bikS Uw SoM W th« hut. Vr]iU( tetlaf 
MTiiairl7 on Ui« Ugiirom matter, u die ioim time hruiiinir uhI rrimiiiaK it ead re* 
daeinf il almoet Is powder, h dow not injwre or dieemume llw flbrro tHie bmUaf 
machine oflbie maMraHino i* capahU of anppirtB« IS aentchliHt Maadt vl tha ordi¬ 
nary milL II ia attendad by two boya, on* lo (red the ftax-atraw into tha ntarhlae, 
hr means of a fMinf table, and the other to rrmore it at the opposite exirrmlty. 
t(ore paeaiBK threap the machiaa ia qaite MtOeient to prepare the Has straw 
Ihorooithly for bring aeutobed. The Ifarae irqwircd to dnre it is one botar-powcr* 
yif. aoa will best show Ha constnurtiao aad mode of actioo. 

It hariaf been (bond that amny dltadrantages were lahrrvnt in the oU srntrh- 
mill, toretal persoas hare set thamsrlres to work to sapply a machine which wonM 
rrdace the coat of laboar, ohriate the ateeiaity of obtaming tklUed wnAniea, aad 
diaiiiish the great waste ^ fibre, whieb was bat loo fi^nem ia the ordinary mtIL 
Among the most saeomaful of these icalrhing-maehinra, is sa iarcatiua uT Mr. 
Mae-llride, of Armagh, Iiaiand, /ift. 804, 80S. Il conaissa of a cast-iron frame, at 

»lt4 
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I seh end of which is a compartinmi, mclosing a doable set of beaters, af peculiar 
rnutraeliutt which rerolre rapidly in a contrary dircetioti, striking allrraalely on 
I arh aids of the flax, as it ia aohmitied to their aenoo, and tbnroagUy remoring the 
woody part, which Iblls down in dutt into a ph or holVow under the maehinn la 
order to carry the lax gTadnaUr thrnagb the m a chin e, and present it in n prmr 
nisnner to tW twatrra, la anceesaioo, sn radieas donbte rope Is tatradaesd, cartiee in 
the bidlow of a large grooved whed, in which h ia kept light, by means of tension 
weights. The flax-straw, made Info hsmUhls, is latrndaeed si a, wodcr Ibe doal^ 
rope, St one rnd of the jnachinr, and is at once grasped by it flrmly, ratbrr abnra Ht 
middle, ind carried atoa* slowly, by the mavemenl of the mored wheel, aatil it 
enters, hangiM downwat®^ ihcoompartment a, eantsining the flrit art of brnters. By 
the rime rite flax-straw bis been carried ibrongh them, all its lower half, which has 
bran exposed lo tbe aetiem of the bralcn, ia clesacd oat. and the n^. poiaiag <m a 
ibort war fWrthcr, arrlrea at a point when a sreond grooved wheel iwfevolriag, frtr- 
niah^ with ropes hi like aianncr, but arr a n g ed at a rather lower Icrd, By a simple 
arrangrmeot, the flax H here traatfemd from tarn set of rnpea to the other, the 
areond set grasping it nenr Hs lowett end, ibne tearing all the uacicaned patt,ar apper 
half, ready to be acnlehcd. The lecond wheel mores on, and carries the flax in- 
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?^i!l AM«ttnt ■K»r«ioo rf«inil*r hnwUUU of (U*-«*r»w are thai 1tc|»t pare- 

S ail! SL'SEiJ ki“^ ^EE'EJS.'Ed’iIlE'K 

AF « iMvr drum od tbd driTiM iluA. n B wr Ibe tnsitm Vff4p>tt w 

kjjplag^hl lh« cBiTTiiup-roiiefc J 9 m brwm of wood for c«rry^ 
tlunMliM Ptti uwIrniertU ih* compaitnreBta cnolamnif tha 

^ -»»“ •• it flui. «w«. Ih« tu«-«r.^ n- 

tw. bf 10 «Nrt, bnl «m.e »pare i* repaired reoid U f.* 

SXiJkTSL Th;Msh7«fii«.»«i>i«»Tb« pow« rentit^*- 

‘'"Jr IfcILat. oT OWU Btlniom, hu InTenWd a fcalekiBRHnackia*. whkb marire 

raqnlre. ib. attradaoc. of only boy. or fiiJa. to 
,d,!Xltawd t^^a «otch2d-flb« oot Tha aetlon » remathlng .teiito 

of Um Iriah icaleh mllU hot the brnired ** TTr ^?2“ire7a 

^ Uing flret cleaned oet. and then the cliapa opeoed. the daa-iirew rcTereed. aMl a 

■■M-nfhH iwvrtioo i* iko iBJwliiiio cUuii ool Um oumf tua. i.i_^ 

llFMn. Rowuu of HrUk*t, hmy v<ry reotnUjr iutrodoerd a icutckto y MA cbtima 

bruiteiLba ii at oocr bataoed ia iron elaa|iB, which w piaced In 
ofUiaiBaehiaa tarrying them on along one li^. while 

fwftMi ihcv Wi h»Te ooom ueth, and the teeth become eloeer by defreei «p to 
rSe^^n or boy Uhe. oat the ^ 

aau tetening the*, and ^ 

nnrioaaly wihjectad to the actmn of the macl^ to nw mawted to tt^mtoin* 
■dnnd* ekaned oat to nntooebed. The machine to donhlr, i a hM tro toito of 
eombaf each eapabia of eonlaining twelre of the claapa, each *J**U*J*^^!|K' 
Sd^thTfli^w. HeneTXr the workman or boy hm«^^ 

dnaed itfaw, tnrned U nptlda down, and ^ 

aide of the machine, the .ame aetioo of combing, already defcnM 
^ thorooghly. mid by the time the pregreaoTe motement of 
halide to the extreme end. the flax fibre appew free frM woody reftaae, and in a 

fit atate ibrmarket. It to then nnclaaped and made ap into bandlea. 

Thera tore been a |Wl namber of other acntcblag machinea inecated, bat it la 

to aeoatau tta morkatobte fibre from the naclern wood, caaera a pawtion of ^ 
to biWw off la abort fitomenu mingled with the wood, end‘“i» torn fibre >« 
mneh laia relimbU than lha long fiiamenta when finally cleared onL Inj^arA i* 
:m aa JJbU. or a tenU. of ^^n, of th. !»•»«>«• 

tormed w-elcAiaf-hre or nafi/Jto. and when properiy rle^ to dry-apon 

oWnid in making eoBraemckmg.tarpiialiiiB,*e. llemg rery mm-b mixed ^tb 
vSdTntatter rf the fiai-elema, it i. wreiaary to ^ W 

«mtekng-tow can be .pan into yarn. To a^pliab Um, ebiAia g >T 
ftret proeren and anhieaornUy the Mnff to pot into a wi^y machine ler^ 
m w^^ bf ■ mmiuBMiBi •omeiKlog rturmbliM the thahm u »tbrwhbig Bmehlor* 
Se JJJtktarTaidmt are got rid ofi The tow to kwIbI into dllTrrenl Hn*l|* 

to to WtCd before being ao^ In Frene. and Delginm. it h 
chiefiy retain^ at home, apua by band, and woreo tain each Ihhrica •» *«« 
imwifr* and alarm, for the Ubonring etaaaea. aprona. tobla corrre, 

-radneed in BitoBa. to parUy naed for almllar porpuare among the acrfcjtet the gr^ 
IsM^xpiinAOreBtiBrtoain and Ireland being du chief mart, and Dundee eape- 

great aim ia aU the diBcrenl methoda of icntching. haa been to obanin ^e 
hrgeoi ^ible yield of long fibre from Um flxx.atniw. and to wxaae an Uttle aa poa- 


■iU* ia KotcMof-tnv. Tkt Krvnrli tnd nnnUi intnn of buMl-tn)ichia« k irniM 
■ocVfMfbl in thii mpni, bat u tli« qoality at 6bre Ihrrr p^orod b wtrj morh 
llnrr, ud oe oi r n ucntly more ralaiUe ib«d oil otbrn, tb« additionU nprtnr of baod> 
Ubour bcompenutnl tho UrfrTyWd of kmg «bfrt whrrra*. in Itetaod. the tthrr 
h«iot yenCTilly cornier and fern Tuluibb. occopyia* «a inlermtdiolr place betocen 
Ibc nmiih and RaMiali, the cbeapoem of mill-icaleliing toriM the icalr, and. eicrpt 
in remote diatricti. it k oow aaiicnoL !■ EfrypC otO anme fifteea yean age, the 
method of enitchiiig waa of the moat primitiTe Mm. The IVIkha. after aieepiag 
their flax in the Xik. and drying it os tk bonlul. nroeeeded to clein out the fibre, by 
firat beating the atraw brtirTeti t»o fiat MaDri. aix! then iiriklng it agalna* a aooden 
poet. Mebnnrt All atid hk nmcetKin, boweeer, iatrodiieed Irkh icateb milk, driten 
by Meam-poarer, and aince then a marked impmeemrot baa taken place in the Mata 
in which Egyptka llaa hai been broaght to market. It may be iolrrreting to mite 
heir, that in the early period of Egyptlaa ciTil k a tin o, the dweilera by the Nik were 
able to manoftK^re cambrici of a fin^ Iratnre tluo the moot Snkhed modem tDeeha* 
nkm can produce,— ai k eridenced by the carvetotha eraptnng the mununiea, and 
that from a fibre ao eoaune in coopariaon to Enropann fUa, that while the latter may 
be apon hy machinery to 300 or <U0 kaa. nod by hand to ISOO leaa, the (bnner can* 
not be pot higher than 40 to 30 Icna, and rarely eren to that 

la the aralching operatum, three aerrral matteri ate obtained fVam the fiaa alrmi. 
The firH k the fllww, which k the primary oUect, and which k the really raloable 
portioe, that known ai ** flax " in eommereeu Tbc accood k tbe woody rrftat of the 
atema, bitbitto appliad to no other oar than aa Ihrl. or occaai ^l y lo lirtand aa a 
corering for entlinga of polatnea, when plantril, to pnitect them fttna froat. Mr. Pyc, 
of Ipawieh, howerer, penpoaea 10 make it aamikble aa ao oaxilkiy food for 
CBlik, haring the anthority of Profeaaor Way that a aomtde analyacd by him yielded 
7-M per cent of oU and ftitty nialleri T-fiS of albamtooua matter (eoelainine ms 
nitrogen), and »«■** March, gam, augar, Ae- He (Mr. Pye) reeonraimded lla nae 
(br feeding IWe atock, in coiJnnetioB with groand onta or other tkriuaceooa food. 
Profiaaor HodM neTcrtheleia, In nnalyaiog another aample of Ihk ground ligneona 
mattcT, gave quite a different reaull. hk eMimaM of the nutritiee cooMitnenu being 
Bf fcUowa:— nltiogenked fleah-forming inattrra, 313 per cent i oU and Ihtty mattera, 
S1I ( gum and aoloble mauera, Ulfii and he compared thia with the aertnge rnaulla 
of aeren annlytei of oil cake, gieing nitmgenked maturi, Xhlf ( fktty mattera, 
IMO; gum and other aolnhlc mattera, UHH. 

ThcUiird pewtino lepnrattd by the acotehing proeeaa k termed “ in 

Ireland t in Rumk and PniMia,“c<i«/iaaj’ in Kranoeand Belgium,“ rtamfp* th rnOapr.’* 
dcacribed nboee. Them branchce <if the trade enniume annually many thowMBd loan, 
importedeh'M-fly into Sootltnd, fttmi RoaMs and Pruaala. In Prmner, Belgium, and Hol- 
laud, the codilla or aculchiag low k ehieflr retained by ih* growera or Ikcton at bone, 
ftir a dumcMie manuiheturc of atmikr gooda, aod of eoene btaaoea and trowarra. It baa 
ako been employed for eoneeralon, by ClaBiica’a proeeaa. Into a flnely dieidid maae of 
flbrw, capable of being mixed with wool and apun alrag with it into ynm, the fcbric 
mr-b. i^oai thk yam being chiefly hoee. 

Before pcooeeiling lo treat of ^ p eoc ei ara to which flax flbrw k anbiected aohte- 
qoenl lo aewlching. It may be weH to gknec at the naea to which the Brad k applird. 
Tlik raluabla piquet of the plant ftirakbca two articki of maeb mUily, and of eery 
eatenaire nae,—the oil and tM eak& When the leed hai been leporiited. dried and 
thretbed ont. it k ellbrr told again ftir towing or for cuOTeriioa into cake and oil. 
Of conrae tbc fbrmcr pnrpow only eonaumea a tmall proportioa of the med prodoced 
tbroagfaoni the world, and in many coontrica H k not of a quality tahabk to tbe chief 
flax.growing loealiika. Thna, w^ nortbem Raiaia, Gtraany, tbe I,ow Caontrica. 
and France either axport lead towing, or oooaume their own prodnqelaaeoaaiderabie 
raliukt fur tbit purpoae; the aoatbem proeiiKea of RnaoU, the ttatra nioag the Medi* 
termnean, Egypt, Turkey, Greece, aod tbe Eaat Indiea, wbik large exportcra of wed 
for cmahing, cannot aril any for mwing. Tbe ntpfly of the teed emahera of the 
United Rlngdora k nun largely obtained ffnm Rumia and Hindoonaa than from any 
other coantrica. Tbe entirw aananl impoft of teed Into the Britkb lalandi averagre 
SOO.OiM to 300,000 qnaitera. eahie between n millioa and • half and two millkma 
Mrrling’ The eoneeraion of flaa teed into oil and cake k earrkd ont by diffirreni 
meihoda In France, Belgium, Holland, and the north of Esrupc gmctnlly, w here 
• large quantity ii eniabed, tbe appirttui emploTcd k eery lirapk and yet eery effre- 
tlet. UUe. la Fttujce, Ccmnixi and Uhent. to Bclginm. Nenm, in RMiaak. and the 
proeince of HokWin nre the great amta of thk manabetniw. See LnranEn. 

The wed k pomnied in a kind of wooden mortara. cut om of aolid Umber jind at 
tbe brntom lined with thick copper. By mrana of a retrolriag abaft, ftimkhrf 
with pr^ecting notebra of wood, brama of oak #0 fret high, the enda tbod whh 
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rbftnwIM h«e, ■» ruMd up «i>il M WJ i»*» "***?■; * 

than lime, they eoBTOt the iato > puljiy meet, "heti iuBeiKnUy |WB«je4. ibii 

i« tbe> rratarvi aad pat latn wooUen haip. ahieh «i% Iben wrapped ap “ 
caaa lined with a hard Iwiaied wrV of hona^hair, cotvriiic both aidra aal eoda, bat 
open at the adpa. Thrae are Ibia laady to ba prtaaed, and for tbia parpow am 
Bo^ed aarpandiealariy in au iron reeieptaohr. aarro* M *ke botuan, a^ w^injl 

tovarda^nip. Paetiap of inelai arn then pot la, and in the eentra of t^ Uip tt 

iaarrted a beech nadpe. A beaat aimilar to liod employed u pooadmg the aead la 
thro tot ia omtina, and at each deaoeadtog atrnke it drina the ia tightw. thna 

ionoe»iagthohapofae*da*ainalthaitno«adeaof the preaa. When ^ 

Sen dnwn htST another b iatrodoeed and hnttered by the beaat, onlil It ^ nTdrlTw 
no <hnhar. At the bottian of the praaa art holea throngb which the ^ ihaa pt«a^ 
out of the MtU nuM hilo • r»e*|»l»eW be tif ih. Is ort«r to loo*ro *^^**~^*^**** 
admit of tlia bwga hjiag nrmorrd from tha prtna, a wedge of a diftrenl form, wide U 
bottom eod Barrow at topw and alrcwdr a ftatwrw la the peeaa. hot raiacd op aad nnlencd 

he a rope dorioglhodrieingof the other wedgoi. la releaaed from the rom, and another 

beam drieea it bgma, thoe partially atarting the differtotJjr cenaerneted wodgta bm 
looaenlag ihd ——» The faaga with the prraaed aced atw then taben ont, aad Ih# 
Utter, baring Inal the granter part of ita oil wblle aobjeetad to ao conaiderabU a 
preomro ia foond ia a thm bardiab cake, lakiag ibo form of the lettbrtn cm, ^ off 
it the woollen hag U tendily itripjwd by tbe wothman’a handi. Tbe ofl obta mod by 
tiua proceaa la the pnmt aad omst limpid i bnt awitbcr proeam haa to he rfontud 
before tbe aaed yidda all that the priraaore ia capabla of eamctini^ from It The 
eaiu^ therefore, whea taken oat of the boga. are broken op and pot into the innrur, 
whtTr tbe aame poondiag opmaiino takrt pUee. When a^n fcronghl into a e^- 
minoted date, the powder ia pnt Into a circular iron pan or kctUc. onder which b a 
die, aad alowly romtad ia it, bolag kept tram btiraing by memaa of aa iron mm whkh 
b BMieml Touul iaaida by theamch'mrry.oonatanlJy tarniag the groaad le ed. wfon 
aadkbnUy wanned by thb operalioa, daring wrbich it b nunlo to pan mw Bwly 
with the od, the amm la again lilied io haga and prraaad m bolbrv. after which they 
are BaaOy, the baga being atripped vg, pared at iho edgn. pnt la a imk W in, and 
mond for aab. lie^ thna ohttined b darker ia eolonr than thm t^i tha eoU 
pmemn, morw maeilagiiHiua matter. Uaoy foreign oibmillct^ bowrrer, 

oaly employ the hot piaa. baiiaring tbit they hare iboa a larger ybU than when tbe 
eoht pimare b Cnt mad. See LinaaEO Oil. 

Id Eaglaad, tbe cold preavow b little* if at alt. praetbed, tbe teed hem^ hlmoaj in- 
eariabiy warmed bafotw pnmare. Thw ayitem of craak'mg. formerly aairer aal hen , 
bad aoma memMinrr to tba Flambh malhod abort detailed, tbe diief dibrenew 
botag m tbe mode of piwpariag iho aoed. prior to ita being pm in the preaa. The 
#i»t nro ee m b to pnm ilowiy from a hopper, the whole aerda mto a pair of amooth 
or floltd metal rnllen, whicii, ia tarniag on each other, erack tbr teeda. Haary 
edged acoori thm grind them hite a meal, a little water hting added during tbe vpmm 
tion. which focilltaies the eommiaBtion of the leed. ITm amol b then pm in Urn 
foMb beforw da^ibod, and whUo heated andatirred la it, the water miaed with 
h b erapomted. It b tbea bogged aad pot in the preaa, where the foiling 

oa tha wadgm, cBict tha dotlrra nmalta. The moat recent improrement in the t"™* 
of premara, and oaa bow largely adopted, k Iho hydraalic pn^ aad it b generally 
eoaaidered that a larger yield of oil eaa ba ohtainod by iu nao than by tha wedm and 
Mamper-banm methii^ BiaadcU*! (of Hall) paleal b that moat generally raploycd, 
aad Mmirf Kamweiaoa of that place are diiuogoiabrd at mahen of it, haring intro- 
dated tbemadraa Bame modiSettlona aad imprortmciita Tha oil obtained frion flax* 
mode or linieed, ni U b groeraUy termed, b of rrry r x le a a i re me hi the arta, and a 
the chief rahicb for paiata To anil it flir thb porpoae. aad la nuke it dry qnbkly, 
it b momly boiled la aa boo paa, aad duriag the operatioa a <|naatiro of Uthanv « 
dbrndred IB IL The cake b a rery foroorbr article with atock-freim. being eom- 
»wnH. aa eouaiaing much antriawnt b aiaall bulk, with roota or other regriablo 
food, haring largo hoik with imali nutrimenL So cxtraairely b it eonaaatrd la 
Oirat Britain, that hetidca the rery Urge qnaotity.Biade from Uapiwted aecd. ftiUy 
•0,000 toM of foreign rake are anaually ioipomd. On the cnatiaeol inforior qaalnica 
of cake are grnoad to a eonrM power, and either applied to the eoii at a top* 
dmtiag, or tierptd ia a Uqoid manure, and the mau aprtad ool oa the land in 
that autrw 

Scutched flax fibre appcari in tbe market made op la dilforrat waya. Rnarian b 
in large katea m bandlra t Dolch aad Flembh in baba weighiagf rwu the fibre being 
tied in ■‘hoadi," each of wUcb b abont aa mack aa tbe hand will gratp. irbh b 
mada np b bnadbo tenaad *' ■ttmei,” tbe wrbbt of wbieb b either tfll Ib^ or Ilk Ibi. 
U ihb etmte it b piled b tha Mama of the spiiiDcr, care krbg taken that it br placed 


n*AX. 


239 


<m I cnraad-fipor. ** aad Mt in > botrded loA. M iIm iwmid ntnuiibfni 

at funoCT b e<»Miiei»* to Ik# pnatmtiaa rf Uw lapliWMK uni 

<)«nJity ' of »k» fibr», ohrrcn* il dMOiartUi ooaubiBbIr when czimnd In n dtwr 

‘‘'tIm lint o^nration vUch it iuiii«t|W< in tbe •pinninn betorjr b ^KUtof. 

Tirii nroo BM b rvquirvd to oooib and dmiubtao iW fibrea, lo gH rid of mj knati, 
and lo kiM nod nqiulin tb* tiio of Ibo fllmonu. Tb* aelk* of lha batbba «««•- 
aarilr dirMet lb« amlebad flax into rao ponioaa, lb« bine, atraljiht oa^ wbkb re- 
mata afkar tbo flax baa pnaaad throu^ ibn oji ar alioB, baing Irnocd “ iuwa and Iba 
wDoUp or eotionj kiobui|t mnaa whitb mnaina. bowg draifiaalad “ ton." Rutb of 
ibrta an apoa, but tba Una prodncca tbrfiorr and battrr quaihira of jrara. and beoa- 
taqoutip HU>cb non Talaabb than Iba tow. Tba |rrat ot^m. tbenfon^ b is obtain 
Ihr larnaat potMbb qaantit; of tba tbrawr fnaa a |t»«n wdj(bt of acutebad flax, and 
tba piaw of lino rariea eoa^rraMj aceordinK to tbo oatare of tba iMna, (tpinarra, 
tbatafora. an anxiooa aa aacb new crop of flu b fanwubt lo a narbelabb atativ la 
laat tbo yodd of Uaa, to aa lo gttida tbaia in tbair porebaaca, Tb^ an tbaa tnablad 
to Meartaia non claariy tba aailabiUty of tba aompba far ** warp or “ waft* yarat. 
and far thnnl-twiating. M'arp-yarna baiax iboaa abicb emaunita tba fang ibrtaili 
of a liaan fabric, laonin to ba harder aad atroager than waft-yarna, wbkb farm tba 
eroaa or abort ibraate , , , 

Tba yiabl of line, aa will aa tba gcarral reoootn^ of the oprralloo, ia. of eooraa, 

anally aapandaatoo tba natan of tba backlinr-niachuiaampiaycd, aad grratacoM Ibr 

can and lagrani^ ia lhaa giran lo tba maebnM mabata. A gnat nnaibar of b^b- 
liog-tnarblnco lutia, faooi Ibna to lima, bacn broogbt nut, eoiployad ia tba faetoriaa, 
aad lubarqnmlly afaaadoani, wben otbara, .baring gmter merit, barn baan ln> 
raotrd. , . , 

la tba aarly period of tbe liaan manafaeton, wbaa apinniag waa doae axelaaiTrlT 
by b—<t | no baabling-aiaebiaaa wrra amployad. Tba prnccaa waa cxclnalraiy affnied 
by baad-baebiaa. Eren after tba introdoetioB of nuebioa-apianing, ibay warn, ftira 
lose period, Iba tola maaaa of baebling. Of lata yean, tba m a ch i na bat bero mw 
and mon broogbt into nae, aad abboogb baad'barbliag miU exiafa to a coitcidcrabM 

axtrnt, tbn otbar metbod ia fay far tba non axianairriy cwployid. 

Far band-baabliag, tba tuola aaed eonaiat of a tarfaca aradded man or kaa tbicbiy 
with amtal poiata, callad hackk-tcwlb, ibroogb wbkb teeth tbe Bax it drawn by tba 
operator. ^ » 

Tbo hnAka ordinarily oaad for band>bacbliag in (bit eowatry an in the form of 
raetangnlar paraUakigrtaaa, pnaentiag a Una of t ioebre towarda tba worker, aM 4 to 
S inabra deep. Tba Aral loot amployad ia called tbe " mfler,” tba plna of wbicb M 
about I iaob aqoara at tbair baaa, and 7 inebea kiog, and broogbt to a fine point | tba 
arcood k tba "common g," wbkb it aiwaya aacdoftar tba " rnUrr t* than tba “ floe 
g,* the “10," tba “11," the “IB." Tba piaa of all Ibeaa loola an aboUariy piaoad m 
tboaa of the niflrr, but an aoinrwfaat abortar la kaglb. and an man alender aa ibo 

mala ioenoae In Baenaat. fo aU lhaec loob tbe pine an b^ in wooden at^ irf 

about I ia tbickoMi ■nd cor c rid witk ikatt tta. Tbi* tboM tio* throofo 
tha MM m dri«, to M p pprt iWai aad prrvrol Um wood froai ipUttbir* 
liHiia tin eoraawd alooka an only of a ataa nacramry for tba aatanl of pint em¬ 
ployed, aod an them- BOB B07 

aclm acrawad to other 
larger placet of board, a, 
little broad e r and maaB 
inebaa longar than tbam- 
aalrat, tad by wbkb Ibay 
an wklaaalety flxad to 
>acbtar’i brnab, im 
clia^ aomewhat faoeb- 
ward with tbair poiata 
Aram tbe worbar, and a 
tioplag biwrd bcblad to 
pnreat tbe ftas eataring 
too maeb ia tba pina, 

Ibsa: 

fig. BOB. end riaw of 
a barbie i ;lp. NT, ftoal 
view of bacblet Ah 
b»ehu, fae. tied op far ^ 

worktag a piaat 4 tki eortnd atoek i r BmndatiaB board t d •* 
brarh i a hack hoard i / table lo taeaii e tba mw, ftc.t « band af workama, Saab it 
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i)»fbTOofWktai»«»taE»f»«»l. »l»o tk« m«iin*r ikej Wf. of ittateTrr df- 
of mmiraal WMiBg ii umplt ta priadpl*. altbongfc U Nqaim much 

.k. ^u.». 

arr 300 to 40U to tbe cou proewda lo jjnup oo« ipfrad ■ 

bii fcrofauwr ukI t^lllIn^ by »bo*« Iti midak. nd wind iW ci^ rowid hu ■> 
ofder the b«ll«r to pwirrBt tJi« iliptHBif of ib« Bb«i » h* *b«i by ■ elteolir 

SX bki™ u. l«hU« nxd .il lio ib< !»ckk, “f'J® " 

»*t«f»ilT M -oaoUde, »o* «d tbai adketio* lb« ‘>3' 

luuid ia frool of the tool t^n# Ihf Brick from Itmo to um^ ^ thm r»<»"“‘y 
an M Mor M poaiibb to hk rifht hand, «h«B h« taiaei lha raffwl part of the itnrk 
bold* It io tho BOO* aunorr a* at faat. ^ prae«^ ^a waiilar ‘J***?*"^ 
“raff" the lop cod| whoa ihta k 6aiabed the -mSrd mark m to ^ 

caUnd a -conumm B." the piaa of ahieh are 

raflW, aad ar* only foar or «re tadwe l«ai(p “ • k ^ 

raffer, hot from k the work caa be taken to any of the finer took »!«• *.•<*> ^ 

18. It k BMal aad belter to drwe both endi orn each to^ be«^ taklnj 
the work to tho neat. The piaa of ^ theae toola are 4 kwbea loaiX' k ""hw. aa waa 
^poa^ to bare aaOekot i|Sng. Tta «“ i* °<* ^ ^ jiS 

^nTnrdlMr m the rad* rrqoiwd to he eoand round the head Bat the rort rod 
of t^fiaa k alwaya the one to be firet worked, aad Ibt kaekhw he^ it 

eatremby of the adch, which on being td 

kit hand of the workraan. and by it earned back and Uid 

orer the point of the pina, far the angU of iochna^ oOhe baekk^ a alight 
lowmng of tho right hand caaaea k to enter eulietently on being drawn torwattl *• 
k k immibie to mlf or dmi entiraly op to the ha^ when the hotd “ 

cither opnathai, there atnel of n c c e n rit y ho left a certain epoeo to ha repM^ 
the tokoTthk k aalW the “ ahift," but the kaa length that k rninired far pi^ 
poae the Uter fijrlhe yiaid of line. The mimerow tong fi^ 

Miiek ia rofiUf miut tio ooUacted aad drawn frnto the maaa of tow attacM to tlw 
when they eai he rekid in the airkk. or he« to ta draaaed 
name Cabana." and ftwa tiine lo tiae Ita »hon fita- tw tow 
of the finer took an remored. Whenerrr one-half of the l^h of the krnke ^ 
flax k hackled, k k turned loond to hackle the other halt Tlua iwoocna^repoat^ 
npon each hackle. Frotn 100 poonda of well-eleoned flax, a^t 43 w H poo^ 
oTwhlad line may ta obtained by the hand laboor of IB hona i the r^ 

toe, witha eaiaU waaU in woody particlea of dual. The prooeaa k conttnoed, tUi by 
carrlWl kandliaa little ainre tow k fonoed. 

To aU the hackle ia aplitting the fliamenta, three nwrlhode hate been bad recoumt 
Mi beating.broahing, aad boiUng with eoap-water, or aa alkaline lyt 

Beat^flaa eittar after It k completely hackled, or betawti the flral 
hacUiag, k prictiwd In Boheink aad Silaia. Each hacklad kew of flaa k faUed 
in tha faiddit. twkled nace ronad. ha endi being woo^ aboto with 
aad tkk bead, aa k k onlkd. k then beaten by a w^n mallet "|»» • 
repeatedly turned ronnd till k kae hacoina hot. li k next iooeened rubM 

well between the handa. The hmihing k no lem a eery prop^ operathm fiw part¬ 
ing the flax into fine Sknenu, wftmiog and MTcoglheamg it wtlhoal rkk « teartM 
the fibrea, Thk proceea teonine in toak, merely • ana hraih made of awinea 
brktha, aad a imoolh booed. 8 feet long and 1 faot broad. In whkh a wo^. P*“ 
k ttM- fau. Tha end of the flax k twklad two or three timee round ihia pm to 
bold k. and then bmahed throegh iu whole length. Well hackM flax fHlTeri no 
loaa ia thk opeiatiani nahachl^ only a little towj which k of no 
lha waalc k thereby diminkbed la the faUawing proceaa K ojUndrienl broab 
by machinery ml|^t ta employed here to advantage. Ttaao have been tried ut 
ctlabliahmralt for macblne epinniog, bgl not band adrantageanu ^ 

The oMect of ail hackling being to prodoce a good yield of line with tow of gooa 

iioaUty, that k to my, fteeftnm broken, uneplil fibrea, lumpa, and hnou I the w «>«} 

attentioo nceeaaary to do thk. with the exprue and aacertain feeoll of the 

ehlU of workmen, urged manafacturvtx to attempt the eetabUabment of machinto tor 

effectiag the prooem. Tberefure manv cnntrivaneaa weie laTenled with thw vfaw, 

bat k wai lotto doolKwt wbetber any of them made each good work, witk lo little 

a* !««■»■» laboqx. Ia haekSog by the band it waa mppoeed that the opettoor 

faol at once lEi degree of reeiftaocr. and ta able to oceommodate the trartion lo it, « 

throw Ita flax more or kaa deeply among the teeth, aocurding to circnmaiai^ aM 

draw k with mllabW Ibria and Telocity. Foe n co na l derab k period 

rathrr pnjndieM, aa they may now ta called, arrmed to ta confirmedi for the earner 


■tMM to ■qimet{« Itand kwlCng. lika Ukm* m nunf oOicr imantaluagi, tboa^ 
pardalljr (kraanblr. «nv, oa the « bole, nuhrr dianHiTBgiiif. la itUiniDit cac pMt 
dnitvil aaotber aa« kat, Inr tno ainch Mill deprodeil oa tba can uut if dim 

on the actoal (kill, at the peneo* attelidioj; the miehinee. 

It trill be detitable. therefore, to pee particnhin leepretiag iiaDc at ihoe ahlcb 
here bean frtaa uate to tiiae ineenta^ akboacb tbojerc aM anw ia Bae.B«B leeaoafiir 
preemtiag the repethiaa of thinjti alrrailjkTOWB, at well aa ta illnetrale the atrpa aae- 
eaateelT taken. Tba Snt maehuie iatreotetl, or. at baat, pnhllaheJ. waa calM the 
** Petar, and waa intaaiM ta Uhomte, as clearif aa ixwUc, the moeeaurtiti of tba 
haad h a ek la r . Tba lUx waa IrM dieidad iata small eoaieaieat portioBS or handfuli, 
aboot 4 oa. each, eallad “ etrieki,** which, before beiax taken to tbs naebtae. were 
allpbllp atralghteaed and dressed arer the ardiaaiy hand *■ rnapfaer.’* £acb of ibrsa 
was tlm pJa^ hatwceo a pairnf abort iron bars, called s‘*baUer." otutof whicb had 
aa htd eatatl oa hi the middle, and the other a earreapondioit pro je ct io n. Thaa, when 
tiirhtened tofether be aerwwa laebcs apart (sock langfo beiaa eit**! 
ai^), Ibe atrick at fotx waa firtnlj beU while exposed to tbs aebao of the haeklasL 
The bolder waa tbea aoapadrd Acm matrable leret* otter a traacated rertangalar 
eeliader. opoa lbs aagtes of ^hkh were 1 x 011 , at a certsta aape, backlea similar to 
Ikosr nse^ In Ibe nautaal openttiao. The lerm eapporting the bnldera rrceieed from 
a nmik a ebort ap and down motian, ao tiated ia their ascUlabaia aa to atrike tbs 

andcr, 
tiag ibroagb 
r waa drawn 

Ibrooitb k bj the rotation of Ibe cylinder, whereas la the band pro eu a Ibe hackle 
waa atatioaary, and the flax drawn thmipi k by tba operator. Each machine carriad 
twa beiUen. Tba tow made aad eollccl^ fttna the bolden waa seiaed and taken off 
Iqr bo^ ttatloned for that parpoae, wUle aaotber, at the riminy of a beU, took uol 
and ckaairrd ike aides of the atridu to be preacated to tba aetiaa of tbs hachlaa, and 
aabaeqaently wkbdiww them from the Cnt nuohine to anolber similar bat with flaar 
harkhm, aad ibnaeoBtiawedantil the root end—always tba fli x t operated on—wasdremcd 
to the desirad depec of fiaeaca, when they would he takea to a tabla where aaotker 
set of boys, p rer i e oe ly to reinoriiv tbs first bolder, pat t» a seeaeid to tba already 
hackled part, leaeiaf about to 3 inobee to bo rcbacklvd. This oprratiao ia termed 
■* ehilUait,''and the spare Itft. ** tba ibiftr it ia tbai perfonnad mal riamiinwi iilli il at 
the prrtrnl day, tbs only ebaape beina that in the balder now in nan one screw ia used 
for two itricks instead of two scretra for one atrick. 

Fm. M)9 win more elenriy show tba canatmetion of tbia msrhiaa. a. w{nare mat* 
cated cylinder earryiap the haoklea i a. o a e i llati ap arm or krtr for sopportiBp the 
bolder; ccc,fnuninpi o, crank and abafti a,cooneatinp tod fttaa crank to oeetUlatiap 
arm ; a r v r, hackles i o o o o, haek board i a. balder. The ftrst awtioa was pHen 
by poUayi on tba abaft ai. wbioh rerohred 4 ttasaa to 1 of the back la cylinder, by tbs »• 
tcrseatlM of Kikable wheela. Tbs worn and wbeda for tba ball BMttoa wciw at- 
tarbed in the aaaal anumcr to the abaft of the eyliader. 

Msebiaet of this coastraction sootiaacd ia rather limiltd aaa witboat any ebaapa or 
compatkkm till aboot the year 1333, wbsw a patral waa taken for a aiaekioe known 
aa the pmdohim marblnr. The flax ia tba 
hnidrr bainp ao ap eadsd aad awaiip back- 
wards and fo rw a rds while foe ha^e re- 
aniard fixed, the flax was Ifaaa hackled, 
atraka for atnikr. oa each of ita aides. Tbs 
bnyi, aa la the laat doeribed, anatcb'iap off 
tbs low as it was formed, aod ai eerlalo 
tha^ foal b ai rneb rise of tbo pendnlani, 
fur it had a rianig and flUliop motka to rail* 
late foe hand w o rket s in eoauneneiap at the 
rrttwtar cod of tba flax, paedM foe bolder 
ftom aae r c esm to xaofoer af toe pradalusa 
table, to as to arriTe at foe propreetrerly 
finer lanie when taa^ ■hmg foe aaacUae i 
bat sometiaMw the diflemi loob wrrv fiaed 
apoa foe anclea of a ar)tiara cylinder that 
presratrd a floer nape, foe whole leoptk of 
foe Buehiae, by tnranip up a new angle at 
racb rise of'the peadoiam, when foe bbottr 
of Ibe boys waa simply to put ia foe low 
and ube mil frota h ibt flax. The adjoining diagram (JIf. 810% wkboat rotariag 
Vm. II. R 
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m wiy itUih a( ■ »!■» •» U*ll* tlxfory at »» 



WU.Wb 

adtitig womU) Mvmt ditnraut 
drurrMor fatckWM ita wlmu 
■aglai,*aaM(iaM* tuxiaoarj witli 
fndsikaM of Wkk* il> 
bai^ i a a, peadalaw ana* i 
c c, niaai abaria vgibia( iaio 
each other I D o. creak anaei 
a, radial alide-baa la pnaarre 
the bolder table Trrtieal i a. 
balder table i r ? r t. haekleai 
oa.haek buanki ii. dirreuna 
fai ahlek Ibe balden (wnf I there 
were the aaaie vheeb, ho^ at 
each cad of Ibe ane hia e . aad 
the boldar table H ra a eb ed ftoa 
OM ai tba other. The aberla, 
cc, with all attaebad tu theei, 
acre made to riea tad laeer 
apoii the backle*. and tba back* 
btarda o a* ri» ahaa the hackle 
beach tamed. 

Ahoot the iame Uaw aaotber 
pataat «aa takca oat Ibr a aia* 
ebiae, ebaca tba boUrra were 
eutpeodad above aaa cod ed a 
trardUatabcModbaeklea. TbU 
aim miairrd band Uboor to lam and Imnafer the etrieka, «^fb the 
mm cautShn ftU clear ftmn the kaeklca by awcbaiiieal n»*na. The Wh.win* 
•ketch Or.ill) •bowa the principle upon wbleh ihta mcfaine ■wor^ and th nngli 
arver ataeb employed at tba time of ha appeanuim, baa cabaeqaeally terred ta • 
tViundatioB far ibnee that arc now ia the teaitb of their proapenty. - 

A A(/la. tU), abaetarhaekbrai n.aappoct far boUeiai cc. e»mrt l^ya Ibr tba 
aheel of kacklea. Fig. dll, a tar*ir view of tba hachlo harot^inordw het^ t”,**'^* 
the Ikllev pnn, intheilapioa or proovao an. aiid>p. 813, at the end of the hackle-bar 
ooi r r, piaaof Ibe hacklea, between the rowa of which the (aller o on acU m paab 
tko low off tba pine. There ia a dealing Bailor d to each hachlo, which u kapt to 
the bottom of tbo hacklea at that part of their ootirae whore they am in CMt^ with 
the m*. bat at the lam F n 8y beyond the poinU, aa abown by the effrci of the een- 


-* 



thftica) force. . 

AU iIm«c «uukinMa p>—mlng tinrilaritjr of fntarei^ la rrgtr d Id ty 

BorKaial attnboa rH{utr^ ac^r c&ine into lach iccoeral •peraiMW a® to nrperiew 
•atMjr iModMlroMloKo eUbrr from Uwtr owa dofrets or ojminet tocir 

cmplavBwoL Aboot the year ItSU, ia c oa arn i ien ea of tbo aow modo of ipin- 
' Bing being rnrried on 

with aonotfanbU earriiy, 
h vaa (bond advantagwona 
to eat the Saa Into 1 ,8, or 
nan loagtka prceiroaly to 
Ladtlmg, which riadcred 
it aocemary to bate ma- 
ebinaa peoaliariy ada|i^ 
far Ibia new ahon dcaerip- 
lion of autarial. Tbiamn- 
chine, known nt tbo ea- 
eanttk or eircnlar nut- 
china, dcaervm coaaidef- 
ahlo itieatioa for iu own 
iabareat meiiU, and tba 
txlenwTe ntilUy it baa 
jmred to ba of ro aagge**- 


■IS 


topplantcii. In lt» 

llnal form U wai made of a breadth •oitakle for oaly taw atnek, and eonaiatrd of a 


big the prtDci|id parta of 
tboaa by which b 1^ hem 
topphuued. 
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ejrlia^ S A dismetin’, awm Um wbak cirrvrelisrraoe ot vkldi H latenrab of I or 4 
iwlm werr fixsd the IncJilca. Ai wck nadiinc eoaU ooljr earn one dMcriptioa of 
haekla, » vu DMcaarr to oopiojr a aarWi of Uuaa nuehiaka, eaiW a ■* chn,'' wbra 
the Aaa mtaired to bt dmatd o*cr a utcoetaina of dorr loola, eaeb KuxeediBa 
earryiny a fiacr tool tkaa ha pfrde w aaor. The haebba «cn rlaartil of tov by caaiio|{ 
in conlacl at om port of tbair rtToIauoa »iUi a brtub roller, wbkb alto rv?ol*cd ia 
coDlact vith a eylinder coTcred with earl ehtUtig. the pointi of the plaa bciag ia each 
a dirretioa aa to dear the broafa IViaa low, aad all'<» Uaciftobe ta iia taro cleared by 
the caciQatiaaa of a ootab, wbencr by rotlera tba low waa brought iota a atirer. In 
order to pre a err a tba oouiaaity ia the aopply of tow, and oiainuia the tmlarity nf 
the alirer prod u ced by h. the hoMera with the Saa woe prcarnlad to Ua hackle 
cylinder ia a manaer poeniiar to due maokioe, and ia eadbaa aaforaaina by tnrana of 
eertaia cinoiar carrirra plaead at each end of the baehic oy Under, bat rxcaatrie therrus 
and at meb a dl a tarmr apart aa each abouid bear ooa cod of tbe bnMrr m it n* 
tended aemea tbe eyUnder parallel to iu axh. Thai, the bolden iatrudiued at that 
port of tbe cireamfinence of tboM earriera funbeat fhaa tbe backlea were carried for¬ 
ward. while tbe daa waa ia operatioo. tUl they were bnmgbt alaioat Into oaotact with 
the |Miiui of tba piaa, wbeo, ^ tba iatcrrnitiaD of a tiidc, they were withdrawn from 
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tbe tnachina, bat with one ride only of the flaa drrrea^ aad that but oo one tooli there- 
Ibra the bohlrr re qair ed replacing b tbe anar maebine. in order ibat tbe taeoai aide 
of tte atriek ahoald be dreaaed aa waa the drat. Tbe bnldera then raqnirad to be 
carried band to rack aoecetding anchine of tba chua: 

The preeeding Ignra (814) ibowa the Icndiag fratam of tbeae maebiaea tea, 
hackle rylioder i a a, exeentrlc wbacl to carry holdera la Ua rcecaaea h, A A, A * t f, 
al da Bpoa ahicb tbe holdera wen laid ao aa to fhll iato the teceaeaa A A of wbrel 
a 1 n, elide fiir labiog oot boideta; a, bmab eyliodera aith braahea 1 ct, cyliadcr eorered 
with card ehubiag t u. holder romc out; I, dofBng cotnb. Tbe apace of the buMer 
whee l waa died with boldcia, aad ao tnauilaiocd ia eoiUM aoeecaaiao, aad 
^ai each aerred ia tonic meaHue to keep tbe end of Ua pevctdiiu one down hita the 
backlea 

Itoa, a Biaebiae wie patrolcd coniiating of two parallel eyiladeta, orer wbiek ^ 
tbe flax waa tarried, molving ia Ua progrena ao aa to prcirol the ahrraate aulef ot 
the atriek to the h a ek l e a, t^ pmgnaalTely flocr tooli being ranged aloog Ibeae 
rylindem, ao that baaing patted tba length of ooa cylinder one end waa tMDpIrtrly 
fiauhed. When the holder waa taken oat, “ ibifted," and replaced. U Wai carried 
biwk along tbe aeoood eyilader, and that raiamed to where U cataatmcnd, fiiiitbrd. 
Tbia maebiae, bowemr, aerer waa carried Amber ibaa the cxpetiincnial oimi Aw tbe 
patrnL 

Anoth er machlae fWordawortb'a) tbe laine year auda faa appearaaac, and which 
Aw amac titac enjoyed nacb celrb^. It coMiued of two paiaUcl rcrtical abeeu 
of bachlet nmning tngHher, and ao grand that tbe baMtlea at one iaieiaeelad Iba 
iatcraticei of the other. The flax aaapvadad ia Ua hbldcr flwa a n w ciri of mnq|k 
IwMod kotwena Umm two ibccti, and waa tbua hackled aimnllanroatly oa rook aide la 

a S 
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Ibe bvUr ibccUi OP, bnah roUmi b*, roll«i eorrrrf with e«»d eiotbiDg la ck«r 

Ibe bnut-»j »r.<lo«»*nnib«»ooao. h»cklt.{ 1^ bnitoi If. bcBito. 

It i. oni—ct—arT to aodc. o»OTe at Imgtb lb* dUfrrcnt uaeblaet bnm|ht o^ «■* 
Btoytd (br ■ ibi-. ood U-n nittud. Allhooffa tb. borkUnc aid of flax, m 

Ibtfeli kogtb M H grow*, .m wbat Hr** po—ttard b. baod. lb* >m r«all)r_*ne- 
•c-fat machine for baekting wai .hal wia koowB aa tbe “ cittwlar nacfaio. tor 
l—cUing •* Ml line .* aa It la called, or d— long flax flbfr broken Into arMral leiqd^ 
It bad alnajn hern known that tk. top and root mda of the fibre wet. of uile- 
rlor qaaUtj to the Middle, and of coora* .ben all wa* apon b ot- Ungtb tbe 
ptodaeed .a* hUeriw to wkat the middle* coold be ajmn to, while anperiOT to what 
tbe top* and rooia woidd prodoca. It tberetorc oeeairwl that in the general qnairtim 
of flax the dhr-ion of the fibre. ■>**«! aeparntt tb* diAtenl portboa named. won« 
be —leantageoa* to the ipinnar. The operalioo of enttiog waa pat formed by a aimple 
maebiae oopaiatiiq of a pnir of JaM, ao eonatraeted that when lb. flax la latrodacM 
brt.cen ibeni the dilfrrMi pvta, haatead of being etmriy ent oC are. ao to aff*^ 
bitten oft leneing ta g ged end*. Thia la deatrable In order that tbe ragged end* might 
intariaee in tb. apt^ng prior tn gang ibroigb the prrpnriag nuchii-*. whieh pre¬ 
cede the apianiag operation. Tbe maebioe P<r haekling l*»* »*■ bnwgba ^ 
ahoat thirty yenr. etnoe, and nndenreni, betore H waa finalW art aaide, a eoaaideniM 
nnmher of modifioatiana tor tbe pnrpoae of eenonaiiainc iba laboor in workiu it. 
Abmu tbemme lime the - flat machine * wa* latrodaerd. wbleb .** nor* particalarly 
hitendod tor t.»..h««nf long flax. Tb* natara of the opetation of lb**e maehinet .aa 
tb* aame. d- flax being noted on by dilfirrent aerir* of haekloa fixod In Iba eirewn* 

ferrtM*ofneylmdermtbeananuM:hia*.a^aa an eodloMabentiatbeo^. Tb* 

rnr^wnte of tke ejitoder ww fto ohjecdon n backliu nit fl a n , bot for oa iflAf 
flbn* It .a* neotaaary to pat the hackle* on a abcel. tor the purpoa* of grttiag aolfi- 
eicat Icnphfbf flat aarfi-e. Tbe mart auecemfril ma^itwa, airf .bkb ditplaoed 
nil pTeeiooe one*, bae. been modiflcilloo# of tbeae of diflerent kiada, aome of them 
being aimpiy nmtrieaaoeafijr aaeingamnnal Uhow.aiidgitmgeeTtainly to ibnaetion, 
and oO—ra comb inin g other im p r o e e i u cnta .Ub Ibia okfeeC. Cnnaicbaid’i potent mi^ 
chine BIT) .**, a* broogbt ont at fim, aimpiy the oid flat maebln* with aelf- 
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.Min, (he «rt«.ang ihn hoUm .rpjW »f> 

:H“-E^S5-i5v -- 

the Udii^ of ?>-“ ••"• 



iidM. Mul haekW « ih. BWM tim^ Th. lugn eireW d^bW by ibo 
in tbi* m-ihm.. *hldi pereajfol Ibem cnttin* tL. (U. eloHi 
miki oilK-r Imprrfprtiocw, Ud to Its ahswU»Bii*cnt About uxtM frxrx ibc#. Combi^, 
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# i> tkr niuiMnit flax-tpbmiiif flirnof Matibin mmA Co^ oI 

K'dS^‘Although .a-ee-ftiSta 

<1«*1 o-hi« tilhTSlx h»iUd by It h.r. 1 .* «!> 
iStThTutU ftm»d to he of pr«ti«l tJot, « the .j.um&« qoJlty »« oot 

'ssx. 

mmI Sri HlUe tnraUe, meting Ughtly oo the fimm ani mmhunt J"7 

I« SIS. of mil miwi! f™« U to 30 iothe. in dimoKter. .04 with 4 , «, w » ^n- 

miioam of hmchWm, mreoMinK to the kind of tmrk to he done on 

Wklc4 on tmeh mide. or weh gtmdumuoo of hme^ by WktatTitripprr 

oSution of eyliwWtm. Tb. tow. or mhort ahni. im thrown off Um laeklwi by .tnprrr 

r.:;SSSt‘tS U,. -». inrarow. mod U -7« ^ 

.hrrt heekling IraTJ^UTSTinX^oU itat' 

t„„ j—rrthrd- fiMDC h htm 0» fcacklrt i«ea oa flw •netn, m m inr •»• 

mftchlBc. It in wmiifc «nd eampUie t wuHy driTni »ail mtxmA^ wid • 

Strn^e nSw to Fronf^ lu«-kta bring on m flat Jwwt. it to «««“7 <“ 

d-ceod. flrat on on. ride while !r?SirirdJiX 

lion, and then on the other whito they mr. nwmm* the other ny. 
mnmrtioe the channela which eorry the bolder, on a>or lew a»ed 
thm. toSbich motion totowmunicatrd by *'*»<'- The 
a toeer no the top, which met. on a tltdtojt Iwr. by 

nnieerod joint ^ mcttmlm the holderm. whatnrer poution the ehmnnria arc in. Thn 
each t tSStTroHmetm.. in one. The uW. tor Blling and 

SS Vutora to attached to the machine. One aide hackka oo. end of the Haa. and 

‘^wS*^SwU«'lo » machin. for hackling rut Ihm. V*<^ 

of Mancbcrier. and miw eitcnileely in lue « ho™ and 'W t^eonunent. It la 
rinuallr a modiffcation of Word^orth’a machine, alivady dcKnb^ . 

th« UltM. or chimt to which thr h*ehl« hom h m ■Uiifh«L 

T t^ ^*brl^- ihretfl, or chthift noM »ro*uid tho nnall drtuni r r, and drmni 

J^h^‘^«^lSi.d rUl hTIhe gaaring. .hown in th. 

wtoahU arrmigcmcnl of g«rlng. The hmkle torn h. an. mwlc with a reeem to 

"tST bariaTban Wro^nected to the brit^ aberia.or ’hain^ «. by ^ 

rieeta or acfwwi, tuMaing through the flangra 4 , and throogh the ^Ita, ahecta. or 
^ of « 5 h hackl. bar to a «nd w gmd. «';« 

the hacklea arriae near the mull drum. r,r. take into the P^‘ 

The otject of Ihcnc gnide ]>Ulca to to anpport th. h^kl. 1^?* 

romll^Sor. r. and Swing the operatioorf ““P 

fihrnna naterinJ to be operated opoo. Th. holden wrth tlm .mcka iHaw^gn^ 

Sir.,* piwed within 5. rrito rr«nj iLTSiSr rtCtais 

holilert arv made to pam from «*• end of the mechlM to th* oih^, m W owi 
wSIl. r SSilmi to at work th. drom. c 
of the arrow, iny^ iil. mid th. Imchl. hma rf 

ehaina a. and anpported by lha gnid. platca. •"'‘^**^***“*1 

abrou. iaterinl mor nroiiy at ngh« *» ‘^f m^bihS 

peoitioa at the commcncetncnt of Ihrir downwyd motion) av-Ji 

SSoTor ehmn. coatmu. to d-emrf. th. h^ nro drawn •‘■'“Hjfc 
matariri tor the r-rpnac - temwing the abort ffbrm «d 

idTnntaca raaalrin* from thia improcad mode of nttaching lb* hackla ham a to 
!KriiI5STchri»rk tbanhThaekl,. ^ h. nmde to rowr the fib^ 
natariel at a point elnaer to the holdmr than in any «ri lha *^t machinea^ k 
When the hackka ora paming fomwl tha drama J d, they aw akanaad by 
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f««niTiii> htwAnif, ■wkieli <b* m»l«rul nmotH flrom tli» tacUa an *o 

the c«nl ilruiM I, L TWw dnuu arr eleanmJ or iIoOmI bjr tiw eoabo /I, or a »ay 
citlirr oonrrairBt auancr. 





Tbh narliiBa ii oho hoJ to t rtry krfv rrust. ud vcU likod tar dnaii^ half 
Um and fall Iraipb flaa. For lUa pnriiOM tli« alwna foqon* la to nuair Ua mrbm 
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Innitrr from t ro wr to wntw. md ll» had «■ l» lift • inehe» h«f^. »nd jh# 

to •pproKli aod receiU from uch otJmr ilmuUmMoiuly with the miug 

■ad bUiog ot IM b a d ~ 
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1>mbr,af B«Uh*t, tuw rrrtntly {Nodoeml •snthrr editioB at Wurdfwcnb • nehl^ 
lu ■Orel fratare ceonMi in dlipcoiiax whh l»r» allefctbrr, la eanria* the haelM 
■ad la fiiioK them dimUr on th« lather iheco. By ihk awaw a rwry tnm ■ctia 
it nlrtaioed. aial lb* workuif {wm »r* to li^ht. ih»l the maebroe li**i» ■aj 
with Kaircly any wear and tor. In thlt meafioa there b ^ combm^ con»aw*i» 
landei e4 regnUtiaf the lift aad ■*»«riiy of the cntteri to loit different hind* ol Ba*. 
and ih* boldeta are aoried ihroaKfa the ataehia* by a aenaiw apfiarami foe that 
naruiac. while they are at their higheat elcTBtiiai, initrad of daring the who** grocat 
of ll^g. aa had alwaya bea the caa la other wiachlnen . 

TTie cattiag of flat already referred to, ia fleeted by a machim^*^w> Wtng of a 
■Becia of elrenlar taw aboot 10 la. diameter i bnt, inalead of a tmfle Wmle, it n 
cmiatrncted of S or 4 pUtea of ateel. e«:h aboot j ha. thich. and haeing aftnlar ^ 
Jaotiona from thair circamferenoe. Thia reeoleea at a eontidetmhl* rekiei^, way 
the flat, firmly graaped ia eaeh band by ha end*, i* mill farther held nd alowly 
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carriol i^hul tkanrv by tw« iwirof yrooT wi palWp pr g i ag ti tofttlwr byseomUer- 
•Ue vcight. b ii tbiu putly nw« partly bruJurn thmagb. Flas any ba eat 
rate 3. A aad loawtiiiM't t liiTiiiaii: and anmatimi^ tbn dead banb tbrta that are 
freqocady fimad at each of lla eada only an cot off and aacd n lavs bat aiare 
pnvTally the diffionu poniona are hachM and aard (be tbc parpoaea they arc aotted 
Ibr. 

Vtteriptiam nfjl'tt eaoimg aaordia* (Jlf. M4, 83$). a a, framiagt A the jpoocad 



pnlleya for hoUiag aad earryiog the flai | c c, the dhTiar pallry i A aaa or cotter; 
A ». wheela for (raring toginher the pair of ludding pnji^ • a A I. A plnioaa amt 
«l^la for produciiig the proper rrlad>a apeeda belwcni tho colter and poUryai t, 
ehirh by Imn ■ and a oatuca the prraanre of the boMiag pnlleya 

/Vrporiap. — By thta term la nodenlipd thnae prclimbury operatiuaM throogh 
o^h(ch both lioe aad loo niael paaa after the li«ekllng and before the apumiag pro* 
caaa 

TTm aucbaniaai and inodea of proeeAling Ibr tbit porpoae which cooaiat of rrpcalad 
draetngA arc aisnilar for •*loag" line or “ cot t ** tboogh the ditnenaima nod ftnencaa of 
the ouehiae^ moat be inado aoitahle for their rariosa leogtba and qoalitin. Bat in 
the McpMtinn of too a peeotur additioiud operatioa ia deoumded, aa a eoan-qurocc 
of tha diArcot atala of tha tbm of which tha ouitcrial ia cotapoaed i thia openuiuA 
tenaed “ear^g," bat for object to bring the highly irrrgafair and cotangM maaa 
into a aonewhat non hotaugmcooi and oalfona atatA preriooalt to lu hdng after- 
watda drawB aad cqaaliacd fo a maimer aimilar to line. 

Ia theprrpaniioe of Oae the ftret operatioa krailed -apnadiitg,”or llrat drawings 
‘inployed a “iptcartert“ thoae wbarriaaaUy arc the tceoad and 
1^ “drawim (a i»rtimee a foarth U mwd). and lattly the “ foriag.*' It ia upoo 
the tpre^ that tW aepanla atrieka of Unr arc Ciwl wnbiaad aad drawn into foog 
nnifonn handa or rthboBA eallad “aliraiA" of deletminate Irwgtha. ThW b cfleelcd 
by aohdiTidiag the itrirka into two or three portiona, and than pbeing iheoi eBn* 
Mcntircly. tligbtly ebrngated- and orertayiag etch other aboat |Uit of tbdr length 
gpoB and in the directioa of an eodleat ercemng tbeel or aproA The amehinre arc 
‘T" •*“*' Cfwpw* •bam or apnoiA aad apoa rach aheet are 

lhaa laid two diadnci Uara of atneha; each of which forna a thU naifani body of 
■•td e»abla of being maialamd to an indedaile length. Theae endlcea cteepiag 
tbeela aappiy eoatiaaimaty another pan of tha maohinA wbarr tha body of ** line’* it 
dnwo eat to bttweea to aad to tiaaea ila origlaai length, aewrdiag to whether h ia 
rntnpo^ irfciUarhnigllaA Thii part of the nuwbiae compriaca a pair oflmUing 
or back ndler^ aa cadieBa aocccoiloa of hart called follcTA bcariag combe of eloaely 
ciagvd atari pua, thrirngh which the alirera am dnwat a pair of drawing ruUant aa 
artangc^t of diagonal or daabUag baiei aad a pair of delircriag rallrra. la 

" RUI haad.* probably from tha Freoeh word 

aigniUaa (Baadl*a),aidiecnptieeo# ihecomha, aadtodiatia^hlhia mnehlnc ftnm 



















FLAX. 


S5t 

ibaa tarmmij «»d fr» the ome porp^. •*»?>? vt » leri** of 

rcIJm. nndrr ami ater whkfc the line »h pBMrd. _^ 

The fcIWiBif ag«r**. SS«, 847, iho* Ihc ooUnw of th* pr*»e«l ■>«« apprimd gill 
■pnailer or Am dnwiag. 




A A. tmtnl frwne of ih« marhtoe | ■, drielog paUrj*«‘V frame for eeU- 

|«J ihJS^fD roUm for the «aU«--iK-a or Nwm.; »».««• 


dneow to *»«*“<> dlphUp eoiMlei-e the fo« bodJe. ardWei. rf Unei r cm» ft« 
tlie tllwT, o. lew tor oolpht on front or dr«w>yr '»«?»' J; ^ 
oeljEhtai »*eh roller» m deliwiaf roller ihaft. «prmg. end bell, which, by the mwr- 
T^W« of rtmo# betw«n It and the front roller, ia tmmtd to nu* whn nay deMrrd 

ItuthoftlireriadeliTered. .... . _, n .t* 

the lioo drawing roOer or bom t » 6 &, the wooden or premia 
mem^ of which apoo • o the aUrer la hrU durrap Ih. greater Tatoeny of dim rollara 
^foatof Cl tlTh^ingor bach rolUraaloagme la enact jeopordawof haaar 











































FLAX. 


S£2 

nmuiion, Ik* boMlBir rt41« « J. hi Ukc m«ii«T »itod«T l« tn 

nilLi tb*'“|pU»"i« T»tthiin|t «h» «k»^l * 4. b«»k*d i^tonm*^ thewrif^ 

k»cT * with Ik* kokUnt nJkr ky lb* (irB«iir ikiw c«iu*d ham* rti effecti 




larncd io » reetanfnibu’ diirethm »n<I Kwidvd to 0»» dwOTwrini; roDm 4 4 i 
tioa of Ike tlrrcT h nmiw dlniDctly orcn MS; U h*ii*«T or conarrtor of prw«»R 
ruUer 4 to iti wri^kt Urm- r | / 4 ikc ocrewi or wmwt Uuft tor carryinft iko pU 
d ■ amko ■»■»* with b«»»l wh«»b by whkh thr aerowr kl oppoait* « *•“ 
fnoM MW CMwrd to more eimuliuroaily i • o. plnioiu ftir eoBDeettnit the npp^ Wj* 
lowM ipirak of meh pair; on, tkr romo or cxoratrie* (at kiweriojc rsiuop tbe pu 
bon t p f, wci^ted piWr lettr or bcU moki ft» ptlding the (kUrr m ill ^**f*“j” 
tnfHh-ratinir^ke dm» eoufod by iki weight when enotlog ia contort with the kiw^ 
■Ule or eapport i n ia<t r, worm tmi wheel for bcU aurioo: «. c, a, r, w. '••ki* 
whedi froiB pitll^ to fhrat rollrr oiul from front rolirr to hack i I, >, 9, liae of 
iar from bac^ruUrr to ihtet; 4, S,«, 7, Una of ae a r in g from roDar to delirmng 
roUrr i •, from rotirr to kmib t y p, from back tbafr to bawk roller. . t i 

The machinn for the meo^ thiid, ami ftwrth drawtagi, iboagh in prinflpw 
namtiaUy the mme, yrt difo la aome of tbcir minor driaila from the foregoing. 






























FLAX. 


2^3 



A A. (fitA Ml. M3X fnuBinRt ■. dri-ring pollny« c, wippoo of cniriiT i n. 

ndlcr for curjlag iUrrr i u, ct^neum < r. «mn c««^ning tka itiTm fro m tho dtit 
driving I o, rremriug ran i H K. the tncki* eurying iiiinlai t, tie djagimu or 
donbl^lmt K. driircriag‘roBtni l, Um dnning roUnri} lb* rriaUing 

nllcn. 

833 


Ihej do md iwinirr Iht feeding iheet to wi^J' tlimn. tb* “ nUrer, frun the •prmder 
baring aafeejonl ooherenoe a* to allow bieU to b» drawn frtan oaoa dirrct bg tbe 
lack roUt-ra of Uiiwe ■achiatat nritlirr it a bell •town re^ninle to ditomiint tbe 
length of tliren prodaccd by (beat. The nbjurn^ tk e tebea tbow tbe general pana 
rt<|Biaiic OlF- 383,833). 

833 



Tbe wring frame ia tbe eeme in regard to the arrangement of ita and front 
wUm and gull, m tbe drtwiag ftainri | and •» tbe poaitwo and inaaa«. of regalatiag 
tbe potei ere generally the aame aa adopted for cottcm, tbe deacnptiia of tbne paita 
tbertiiire doee not te(|nire to be rrprtoadi hot an fanproTniMnl palentod a few yrara 
ilnee by Sr P. rairhalia. of Ueda. of tbat part of tbeac framet wbicb rriatet to 
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FLAX. 


1 


j 


MS 


Uft 



nyaUtiag Uw UkUg np monmnt of tW M>Ma meriti particvUr Mtrathio, m bjr it 
dM iDenoTOMBOM oMcr of ■ voiglilod li«k MMt oaae, and thooo of Um 

more rocont due fVuiua, arr cattaWjr miftm aa. Tho prindptt of ikii linp*nr«wiwU 
cop ai aa •( dririag a pai^ bf fw iaii to lirt«rr« two lUiwt nuning at ti)aal apraii ia 
oppnaiio difoetioot. ea tern at /gtL SSt. MS, MS. 

/'15a. 8S4, MS. To obcaia tbc rariaUe a|iood, inatcad of naiap a eoor tad bait at ia 

anna fraain. or iba palWy 
aod aiapia diac at ia oibcia. 
a S. iba bnriaootal dritiac 
diM«,tlir lower nara iakejicQ 
to dta abaft J, whUa iba ui^xr 
6 it ftaa to tora apoa it; i, 
brral wbaai ftitrd to or ibrm- 
ipf ooe pirec with iba apprr 
dtae S| 0 baairf wbcci kajrcd 
to abaft d( a iotaTwiadiata 
barat wbaai gaaria^ ia tba 
baatl wbacia c aod 4 to at to 
tani tbrm ia Oppoaila direr* 
tbat, aad coaanjoaollp ibo 
ditra to whirh tbajr are <U* 
rmlj or lodireetie attached ; 
p, tba aarkbla paUajr coarrad 
with laatbar and tewog opra 
Iba barer dtte a, aad tMlf 
praaaad apoo br Iba weight 
of diae S; U it that drirro at 
tpoada earing aeeordiog to 
ha approach to or ftou Iba 
atiaft d, tboa aaawariag tba 
purpooe of iba ttBTcniag 
leatnrr bah of lha root lonao. 
Duati k, abaft hayed in tba 

pollrj p, from wbirb tba aatiabic mMioo ia Itaialktiad to tba Wtbina. _ 

A aariaa of pra y wr i ng aiaehinaa, temad a “ayatanC* oooai^ ia luwval of I epraadiog 
of 4 aUrere at ibo drawing rollcTi, united mio one by ibadudwUlgbaraaUbedcuTrring 
roOer. S ftaauaofoeeoBd drawing,in aU 14 boatcal ftamca, third drawngeoaSaiBing 
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taMtltfr M biMBi t if • fiwrlh Jniwbig it nquirri, 1 frwnr* of S 4 hnati iimIi. « 
I'l 111 Mrr 180 Ijiimtloiof fotia* In » frwwo^itl »eU tupiUj SOOOlpiwIkf of 

imnUum ipinnitiK. Tho mod* uf nan* thin in, b;J« »«». 

dm to itiRnd th« itrielu* uf Into n^on U«e fe«Uo|t-»h«t of ibo " ipnodcr, tn«i to 
ftemTC tbo or ilirwi tlierr prodnecd into con* cafatilo of boMin^ 1,000 tn 
tnnlo of tJiTer*. Tbo*«f eon* iprcinlljr inleodrd to rootir* th* •lireT* from tto* 
nuctibw. *1* all node to oat rrpilar weiglit t thn*, when tUnl, Ibc trciflit^ lin* 
rocbcontain* be<»rT*ctly B*e*naiB*d, and by tb* b«U mminn tbe t«n|!tb babokouwo. 
Tiwo ihi* boab b looaibd tlw nAbod of t^Bciag »nr dnind nnaibcr of yanv a^ 
by donUinit the a dqrrM of eqaaliantkm that tba thaplc iiocoiimg wooM bo 

onabbMtdlbcti for at aoch drawing, and at th* roring, •creial ofth* *lm» frtan the 

prcccdhut drawing are pot l««rther, to be again redac«d to ooe for thb o»i}*«l aJooc. 
lienee, tar weight of a determinatr length in yard* of the de*ired yam bring known, 
o calenlatioo b madr, eoniblotd of th* draft* and aomber of dooblnig* the material 
ha* to Bodrrgn, to detormin* wb*t tbe weight •boold b* of that length of alrrcr* eo^ 
tained In the eon* from the *ntnoicr. It b ordinary to pot 10 or 18 of tbeae “can* 
together, to form what b called a " *el." the alirera of wbieh are amted at the leoood 
drawing with th* utkacqnaot drawing* and roring*. Thoeanbinattow of two or thnr* 
ahrEri at roch bo** b Mifflubnt. . , ,. , 

Tboogh th* abor* b dneriptirw of th* “ gfll * fmme* bow in u*. yet it »bonW b* 
nndentood they an by ao mean* th* firal or ooly ronlu of tbo aUempti mailr to 
comet the drftetim principle of the originnl rolbr machine*, which wan tne^!^ 
«if boldiag or rttoiniag tbe fUa with a ulBeieni degree of prgnhirity, owing to ita 
nnrqnal bngthi and anadhnir* nature. The con»e<iaenoea wan that the yana pro. 
dooal wen " lumpy " and nalrrel, making U erideat that inma naptored meana wer* 
tweemary tor more eompletoly mtrainlag and rrgnbtint the drawing of th* •!!*»*. 
Th* iiKat abrloiHWBy to do ibb w** to Tnlmdoc* *0001 mode of portbl delcntiao by 
mating a ftictioa among th* «bre* to imiulr the icthm of the Bnger* in hBnd-*pinning. 
Thb led to eanaing th* liinn to p*m throogh and aowing nreral raoki of tcrraled 
pin*, which wi* tonnd rery nearly to attain the ohjeel. and certainly Rwally improrrd 
ibr lereln**a and imifonnily of the ■Urera. Tha* the a«e of ** gOb beeam* gmeral 




abonl thirty yrati *100*. . ., , , ,, , . 

Tho*r fin* brought into crncral B»e won eonatmeted with cirenbr diiea or plate* 
for earryisg the folWr or giU bar, whbh at tbe *0111* time w*rr gnided by their *1^ 
p**«iag m fiaed (lid**. *u w to br^ tbe gill in u rertical a potitioo and a* utaz tbe 
drawing rolkr a* p<» «a il & 

Th* fipiiT* (B.'ir. KJ 9 ) are 
profile and front rimi of tbe 
working part* of on* of ibeoo 
gilht — a. aliittnl plat* or 
dbc, of which a p*ir were 
keyed upon a (haft B, *0 a* 
to carry each cod of lb* 
ftilirr b. p**oiag tbroogb tb« 

(lot* c e: B, the 6 *^ tt- 
eantrie ilid* 1 a, n. the draw* 
ing roibn 1 r, the holding 
milera. 

Tbu wa* noendrd byeb* 

“ ebaia gill,' in which the 
blleia wm enrried forward 
by an tndle** (crba of con* 
liectrd link*, or Jointed lo- 
grthrr “■totted plai**," in- 
■tra|l of ibe *hnpb eirmlar. 

Tbe ohiect of ibi* waa to In* 
rrtwae the flat anrikoa of gib 
bon between tb* bnlding and 
drawing roUrr*, making it 
■nor* uiitabic ft«r tbe bmm 
draenptiau of muerbh Th* 
elide* and rollm, being aimi- 

lar In ibne maehine* to tbneo ^ 

in tbe former, an not npcated, bat Ibe •krleh of fire (lottod ptatn b ginn in 

/p. 8S8. 

From the rridcotia^oraiuB el btiaguig tbo retaielag efleeU of the gUbaa choriy 
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FLAX. 


M orniM* lo th« tobrt -wlirt* «ke monnnnit of tl»« drawinn Sfcw iji giu*U^ 

"vST u. improve Uir »»r« IS 


rctpecl. 


With ihii f<e« M 


»St 
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foTl^ud Wonbwonh pirtcilM; . gill or 
eoaiUCToUo iaMuhp Or- 
840). vUch tbireAm d*> 
■mrci BiStHa, Utim^ it 
arm c»mr Into rar. Iti da- 
arriptioa ir aa (bUiraa i — 
a, t tbaflkUarM"'^ W 

ia oB« pi***, ahieli waa 
carrirdlbt^ard bp aomllera 
chala 1 r.d, a li d ra plaard htoi- 
anutally orrr Ika giU rhart 
niding the coda tif certain 
Ml-ctanka *, /, joined at 
ibaU angla in the rrerar/. g. #. 
of the ^ bar, and at torir 
other rad to the gtU ar CMab 
n. Ry thia amageiaeDt, an 
long aa the bell craaka are 
la the {mllel parta of the 
lUdea r. J, the gill tertb will 

- be aboee the niter a, i, bat 

, when they arriee at the coo- 

_ r,=^ Fe=r=m= ^^^^Srrjrn^-r->—.tnicted part the gnidrd eoda 

erV > 1*.^ I^|3-*^will be brooght iatuthe poah 

a tion «) «. and eaoaei|aently 

the gill drpreaacd ia a 81 
ihia w ao timed aa to eanae 
them to clear the drawing 
miler, when, on again eon- 
tinolng their coana. they 
are again eananl to riae 
and penetrate the alieer by 
the rereracd iaeUnalioa of 
the alldea e, at the back 
rollrr. 

The oldectifai to thia ia> 

C wa machine war the 
ncaa of the apnea aod- 
denly left open by the do- 
■cant of the gOlaa the donhU fcller, htU otanh, and giil neeaaanrOy oecnpleil great 

**The acrew or apiiml moeement of the fiOJen. which waa IM afterwarda ineentrA 
qoickly annetarded aR othen in nae, aa by there mrana tho fcllrr waa ramed, in 
the mmuMrl^ were llret eonatneted. to anaroacb eloaar than area ta to* 1*7^ 

feeted aonatrnrtlan of lha cahart, to tha aida of the drawing reltcf, and anil Minum 
tbr pina ta a entieal poaitian. Bccctuly thh otdect haa been ®*»* F*™**!^,-?** 
mined by a paCemed hnprored enoabnetioa adopted by Meaara P. Fairhami and Ca, 
whereby the obitMir to tbr ibUrr wholly tooehtag the roller haa been remored, atm 
tbia ptodoring tba ftdl hoiding rUeet of tha gUI to tha Udem po«Tila moment. Thn 
ia rffceted by rtnpioylng a method of aonportiag the tptr^ by tbrir working ia 
tnbolar rt eia aea ia t^ aide [date of the amrnln e ; aiolig ihm riocaari are lonmioouw 
opettiagi throngh which the fldlcr end paaaae to enter between the thiwada of the 
apiral. and which aerre alao aa aliden to anpport the (hlUr. Aa hy thia mnaf tha 
au p p o c t a or piommar blocka that intervened baiween the end of lha apiraia and tha 
loTur are lop preaanl, the Wler ia enabled to adranee to the place thay furntariy oe^ 
pied. Fif*. 841 and 841 abow thia eompnriaun of the older and more recent methoda. 
a. a, apiraia i c c. Uie poita by which they are aupprrted. being in >p. >41 a^i 
piTom in pinmniet btoch o n. and h/jp. 84J hollow tahe-Uke rtcemca in ftnme plate 
c e; ■ H, ptniona to work tha upper and lower apiral togetheri r. bcaringa} ©.draw- 
iag-roOcre t u, u r taai ng tollcn s I I, pnaaage <4 toe bllrr a detoent. 

lien it may be aa well to oboeree that the taina pi«l*» bnveatUl mote lateljr latn^ 
dneed anotKT? Imnortaot amcTiontioii fat theae maehinn fcr remedying the 
wear end tear which ordiaarily attend them by the abrupt and violcM deaceot of the 
Adler. Fig. 844 ihnwa a aechonal front eiaw of a bewl barng tbia hnprorement 
appii^ a 4. aoppona fcr mtrwi i 4, e, top and liotton aerewi i d i, the new oama 
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fixed on ihtfU panJkl with tlie *cnwi,Biid icTolringkttb* Mac fpr«d. ThufiliicM 

cun* d d rcMir* die Cdlcr Hat ibeir brgeM diun^r, xt the aament dwy an frae 
W dMcend, and Rnide dutn graduxUr down to ibc WW«r *>111*. 

Thu eautnioted, the ** eerrw rUI ' continnee to be the moil etteemed in pnnciple, 
UiaoRh not withoM lorac wrioM omesttona in pnctlce. For the xbni|M and ucolar 
mofement of the “ bller” eren here not ml/ Ubentee too coddcnly a portioo of the 



fibre* that ibonld be bot (tadnanr relaxed at dw maincot of being dnwn, bnt cane* 
conaidenhle wear and tear to itaelfi the alidcc, and the atttebed to it | to wbieb 
canae of deatrociion anet be added the gnat Metiao of the worm moTementi thefc, 
bowcecr, in “line’* preparing, where the fibre* are long and Uraigbl, and the draft* 
cniplojcd large, and where, conaequmly, a compa ra t W eljr alow moTenent et th* 



gin* ii reqnbcd, are not to mneh Ailt aa in the preparadoa of tow, where they become 
acrkioa. 

In'* tow preparing * th* fint operation, a* before itated, coniiati of “ carding," which 
ia generallT repeated orer iwn Kparate tnachioei, which are mpeetierip calM the 
’‘breaker''and the “finiiber" cai^ They are riaentlallp the tame in principle, and 
rary hot little in eoaatnictkm, the ooly difference being diat the “ breaker ' i* fed or 
aapplM by the diglointed parcel* of tow ftmn a erreptiig ibrct (m the apreader with 
“ Um"), and dtiiTcte it* •liren into a can, wbereai the nniaher ia fed from a bobbin upon 
wbi^ irrmd of the tliren fratn the * breaker" an uaited by a machine expreaaly for 
that pnrpoae, called a ** lap flmne t * Ihia card thua rcccira iti loppty at work ia a erry 
regular form, and pmiouily to d^Tcring it in the form of alirere came* them to pau 
over a gilL to eonaoUdat* and (trengthen wem before deliecring them into die rcpri*tog 
cant it la alio generallT clolhcd wUb a finer deocription of wire filletin|r than the 
breaker. Tbuo^ it it toe better method to card that the low twice, yet thh acmod 
carding b aometiinea diipenaed with t in that ca*e-thii aaxiliaiy “giU " i* aimUariy 
fixed to the flret card or breaker. The card* employed for tow are iwefilnea of eoo- 
■iilerable weight and fanportance, the main cylinder, or, aa h it Bometimea eallrd, 
"•wift." being from 4 to 5 ibet diameter and 4 to > feet loog ( tboie meat geDetally 
emploT*d are S feet long, rrerioatle to entering apon the detailed deocriptioo of a 
card, ft Buy be a* well Am to trace ui nneral termi the progrem of in operatioM, aa 
mdiag to ei a c ida to the cxptualiuo of ^ machine biriC 

You II. 8 
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FXAX- 


Tbe t<nr ta 8nt diTiW by wrJgWn* i«W tnuM ^j" *" f 

.*» tiwm skftkra not Acd lorcAil » io < 0 Tcr frttAtn deftnrt* pnnn»f of the crcefMiig 

f c cJing »Wrt by whicb thryow b> the ftnrt of nHJm, akUnj ibc fredcra. 

w^<b a l«tbeni h«ul, *h Jhkh arc » 

BBnbrrof win* pcwnl* »hoti« J an iaeb long, aad baring a tangnrtW tartmalloa to tha 

dnw ™ta of progrwaw® *»<»«» ‘‘*** ^ lJw ^ 

oiih wtohtbTiwift ia Ukawurooreredj 

* Inehaa w«*s ibaae point*, iha mmt Wn*tb “ ^ ^, * ,^ 

iMliiwd dlwelion poiotinf to that in «bich Iht eyltndCT tarea. 
rriociiT of the “ oyUodrr" oomha and loiDewhat opeiu atid h«a^ 
arrirJtoeaiUaerandtlie iacliaadon of tha ptoa al SlTSi 

AU taeh Iiubp* and Bbrea u an ant i««ciei»tl» opened airf atTwgbUtBad by tb« nm 
eonlact. reauunin* promiaent on lb* aarfKe rf pj^oa Uw eylimler. a n 
raminrt auoth^ron^ab^ aiia 1* parallA and 

b hTOMhl aa nnr aa paaaibb, wUhont aWni* contact, la onbn’ lo catch a^ nt^ tb» 
pw^Tit inaipa uXTbrtt , the pointa thb roller (eaH ^ « “ *« ^ ^ 
UadiKCtia*i oppoa«l lo the muremcnl of tha iwift, “^‘*'•”*"^•^’*^*^.*5^1-1^ 
bo again combed andrtralfhtcned aa at ftnl it an* hr the ftedeia: ihi* b 
or nSotimet, by baring &t aomber of woehen In the o^ \ each 
(t* altenSnt i^ler. dS corered with win pointa. by wW ia a 

dinction, and by the greater rehic^of ib# roller, tba tow la itnppad from the 
to be again laid «lo ST^iiider. Tbe itrippen. tboogh nmnlng at a 
than the workera. are rtUI »luw«r than the oyUnder. TTw low tbiu 
endaaUy imploring in opennea* and regtilanty aa it pa« ^h pair of worken 
wipprra.* «^y arriream^roller ealM a duller, of which t^ an ‘*® 
OMoInrd. the wire pointa of which an in neb n dlro^ aa lo booh or ^ 

U Th» ttM of tbi!«e •evmd doOm hk that by pliwringtaeb tooofdiog vnm 

progmalrely nearer the Bwift,lha longer aad i 1^*221 

St!n73wn off. Each dollnr b cinand by an ifS3^ 

doe^ if Uacndc4 tor ib« l«piii»cbmtab«o»e*nby drUi^ng 

ibnT^liTrriag lolbra an as it wen the back rutlen uf the anaillary gill patented ^ 
{hTnopuShy Meaan. Fairbrnn. and On.. wh«eby the •liren «. no^y 
from aStogia-3 derangement lo their k»e and porooa arnte “ 
hot tba biOk^ donUe eapenac of carding and fim dnwing b ndneod lo that of 
eardlnf atooa. 



AAA (Jb 844X framiag ( B. awifl or main cylmdert c, ford roller* i » » 
per* to 8eed rolkn and woikm driren by ana belt fhiin p«Iky B, and mamtat®*'* 
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Ugta by tbe aioTabla poDey >) oao, work«»i 111. ibe three doffent M a ■. 
intcnaediBte vbeeb to ooooeet tbe moTemem of Uw dtiffeni with oneenatber) kk k, 
iwciO^f nmihi for their reipeotiTc doffm i i, 4eiiteriB|t raUmi a, hack rollernT 
pUt a, fUI lurfbeei o,f, drewwf rollen; q. detireriof roUen end bell 
notion iiir meuonng tbe eliveria tbeesna «s doobUng plate; t, pnUey for drir- 
log auiliary gllli by bell ftxna tbe pulley B. 



Tbe Up frame, to wbieb allufioo baa already been buuIq aa the MMaaaiy mDanet 
In Ibe eanU when donbie rardiog U to be perfbrmed, U employed toooUeet tegetber a 
number of allren front tbe “ breaker “ by winding or lapping them upon a cylindrical 
niece of wood, which may bo deerribed aaa bobbin ahank, thna prodneiag an cam* 
LaatMoaftbeiUvenoflowaatbo making op of aeta effected In nne preiwringi friun 
AO to to Iba. oflow ia tbe nasal eompUmm of one of Iheae bobblna, the length and 
tbe diameter, when lUI, aboot IS inebea; tbna, a 0 feet wide fiaiaber card wUI taka 
<iff the ae bobbina at ooec t from lA to 10 it tbt nnmber of tUren nanally wound to¬ 
gether, and the eompletlon of a bobbin by tbe ringing of a bcU, connected with Ibe 
raeaasring cylinder of tbe machioc. The fbUowing ia a dcacriplire drawiag of tbe 
Up maebina. 
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fill; n, bobbin or ibank intndnl to b» filW i «, ubl» to raecir* tb* bobbin »h« 
nbonltobaUkenftnffltlMinachiMi r, wcifbt to iocrenie ibo dbcl of pruuira of tb« 



OMuarin;! iTUadcr b; lb* oennKtioR radi o a o, which nre i^lt Air part of thdr 
length la order to noa ibe ihaA n, and it anotbrr, f o. han racki into which work 
piniona kned no the tbalY of the hand wheel i, for Um eonranicnce at niaing and 
towering the crUnder and weight. Xho abaft n la dlridcd at the platen a and L, and 
proTided whh iocketa to receire the end of the bobbin aha nk n, which ia tntrndaeed 
by iMIng back the piece « n, and returning it by kror a. and tbna la ooapkd and 
inrna lont^ with two plecaw of abaft n, aa alao the dke pfaitei ■ and l, which am 
to aenr* aa iciaporary coda to the bobbin during the time of lla fllUi^ and thaa by 
laming with h amid that rohhiag and Wring effect upon the edgen of tkn low no in- 
Jnrioa in the auehlon formerly eonatmeted, and be the bobbin acting aa the dnecr 
III the cylinder the alirera are drawn tighter, and thenby avoid thoae plaiti that the 
other maebinn were ao liable to prodace. . . , , -n 

Ai before iBeBtkMH«l« mb# oljecuoiii were fooodfo tb# workto# of Ibe •crew-Bll, 
of a natarc detrlairoul to the BBcbioct tbeaiaelto, whicb, tboogn ant of great lai- 
poetaace la " line,* were moeh aggravated in tow preparing, aa the knart drafta tbere 
rmptoyed eanae a grenler wear aad tear of the fiuien and giUa. The objectioo to 
tbeac maebinen, bowerer, ia not onafioed to tbk point ecily, hot eatetula nlao to their 
effect nnoo the nulerulitaaff The fibvea of the tow aCver. aa coming from the enrd, 
are in a light and much confuaed atatc, which aenden them liabk to he eaaily arpBtr> 
Bted; ao^t the Ikller. I^r ita lodden deacent, baa a lendencv to draw aome down, 
and hecotne lap^ by ibem. aa weD m to make aw marked n diUirenee In iht ibirk- 
Bcaa of the allrev, by the withdrawal of tha retaining comb, ao aa materially to injure 
the qnality oftbe yam. Thaa thk " gill* waa not enabt^ to boM Ito place in tow 
■pinning, wb« other etrcnmatancea W to greatar attearion being paid to tbia im- 
nortaat breach of the flax boiinews and it became a denderatnm to bare a machine 
^ from Uwwe defteta. and eapabic of working wMraitt derugenent, at mneb grr^ 
vehicily than waa mfe with the “fcrewq;il|.* Tbeae dndderala the “rotary gill, 
patented by Meaaia. ralrboira and Cia. amply inppUea Foe in thk gill ihw eiit^ 
form oftbe giU aheet obeialea the neeeaeity of having irvnml Wlera, and ^ 

BNKkm rrrrt# MUb#r frktioB DorabmptnrB d efrt*et, wbiJe tb# retratiaw « *^_*" *^/* 
being conliuoowi, the alhrcra prodneed are perfeelly level and nniform; conaeipieotly 
tbeM rilli are exlenaively applkd. as the iniiliary gUI npiain^ la 
M for tibe anhcfijnent drawingi and mvlnga of tow, and nmutime a, aa will be ancT- 
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'wardt Men, lo eotm niimiji^ TbetlicinMienleaBitnietkinaf UuMroUrrciOiniU 

Iw Hm ^ the anneud akrten. ' * 

« *48). back roUen, but wban applied to a card a top and bottom bohUnc 

rollera are again anplojrrdi jr. the ratan giU abeet haring the tana ineUned baek- 
ward^ lo aa to amn tba impakmcjit aiih» aUrer when t£t Obrea begin to diBW| r 

*48 



^ o. ^ drawing and preaaing rollen t the doobTiag ban or platan an the mme to 
tbeaagiUaaatotbe-acrevgUh.*' 

A a^bina baa been latair inmiled. and broaght oM by Sir P. Fairfaaira and Co. 
” Hdtmann'a tow omnUnw machine (J%. 849 X whleh, oa trial, b 

mwh appewred oC The tow b lint cartM in the ordinary war, aay on a breaker 
card, and then on a finiahrr card j the Utter deUra* the tow' in the ahape ai a 
BUTcr into Cana, which an nut pUend at a, or bach of the low eomhing machine. 

84» 



Prom the cuf * the tow goea to the back condnetor n, dlrided into aa many c<m>- 
partmenta aa there are alirm t and tVom the oaodactor a, to the feedine boa c ana- 
pendad on abaft n. wiihcot beiiig keyed to it The ftent lip a of the feeding bos b 

• 9 































362 


FLAX. 


Sutrd ud fitted vhh Umthcr, lad ■ t om tp o oding nipper r bnag fttna tbe aae thaft 
», and hcfrd npm b, eoapletei the jaw which haa to hoU Cut the tow, while the 
ejilader o eoaihi h. 

The fccdhif box o derlree in motion ftom lh« nipper r, whieh h mored bp terer 
•ad exeentne m ahown, lad fiiUowa liul nipper in own wdglit, nntil nupprd bjr 
indiambber boffen a i when the nipper t in fwog ftirtber bo^ lenres it, the 
Jaw ■ w openi for more tow to bo M, and the low alnadj conbod W be dnwa through 
the detaiaing eomb t, •• explained hereafter. 

The lop a of finding box ie morable np and down, bp menai of the eoanectiag 
rod 1 ., hong oo a fixed centre a. to that the tup port x openi or ibun ao the bodp of 
the box goee backward! or fiirwanfa. The leren a a a are onlp ued to keep tbw top 
and bottom of the box parallel to each oiber. 

Aa ihowa in the drawing, the top of the feeding box ia fitted with hacklei peeling 
throogh two grateo o and r, feat on liollan of feeding box. aod leaTiag between thou 
a ipace throng which tha tUrer bai to pan. 

Bp the above amngemeot, the haekln are oaiiaad to withdraw ftnm the tow, while 
the whole box H drawn baekwxida oo elidca of nble (t, b^ the ccccntne motion a a a. 
The lact heckwardo nmlion lakri place while the Jaw v n pel ihnt. aod the lop of the 
box ap t b« when the latter haa M doecd again, then the whole box alidaa down on 
the table <) toin former poohiott, brin^^iag with it the aiirerof a qoantitp equal to that 
more; thia eompletea the feedieg raouon. 

Now ai the feeding box recedea, the Up a coaxn ncarar to the oomUng epUoder a. 
the hacklee i a rlennhig the tow prnjectiug ootaide the nipper r. Aa loon aa tbep tic 
paaacd Ihniagh, ibe fctdlng box eoraea back to Ibe moat forward poaHioa, wben the 
nipper a loaTca it, and the Jaw a r openi ■ at the aame tixu the two roUeea t o have 
reached their top poahioo. The top one T ia then thrown forwiriU (hr the lever 
arranoeaMni ahma la ▼ v ▼) npoo the leather w, itretobed oo parta of aorfece of 
rpUndre o t thia roller T ia dun dnven, end nkraboldaf thepointam tbetnwpreeented 
to it bp Upi or bottom Jaw a t a fina detabiing oomb i being jait hefare iaterpoaed 
between than to keep back the noile, that bare not been eariiad off bp tha oomhing 
cp Under. 


ISO 



la ^t wap the polaia of the tow are drfvtni apoa the ihert x, nntil the roller t, 
hp bring thr^a bach again off tbe leatber w, their motkm ia Mopped at t^ aame 
moment, thetwo roOen o and t are allowed to drop down bp eecentrie r, drawing 
with them (ihreort the deCaiaiag comb 1, and qaite out of Iba rait of tba ^enr) the 
etherenda of tha Bfarie of whieh ihep have got hold. 

While thia haa been gmng oa, Ibe feeding box hni advxneed the •iiver a atop, tbe 
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nipper rinirf. lad famnl tlw mid Cfcdiox box furwxrdi ■> m In bring tbe np > within 
iba rraeb of bneklea ■ on e;Uad«r a, wbioh then net it, denoted tow, nod to on 
an bdbrn. 

At that time the rollcfi T nod v eooe op ngnia, tad daring that gpwnrdi mothai 

SSI 



the latlrr endt of the Sbrei parti; coinbed and oTert nm ed by the erliodrr haeklet, aa 
•hown in drawing, ar* coobed b; Uuan in thnir loro. Than the roUer T ii once nioiw 
drireo rooad bj the leather w ttiwldiad on cylinder, the new point! place thentetre! 



nboTc the bock end! of the fihraa oombad beffara. and arc carried IbrwartlS into a ooo* 
Itaaoiia alircr on the leather thert z. (bowi the leather tbeeC to the roUan a a, then to 
the tmmpw eondnetor a. the (hnu deUrrry roller c, and (wbeo more than one bead 
to the nuchioe) (bum c to the cad drlirery r; orer the coadactiag plate A 

a t 
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In (./ ft nad i, m Um nml brads, dolflrr, comb, lad lov bos <br Ibe aotU. 

Hmm eoaibuff nu M ibinra uv mad« of diSiimi doot to nil dl wrt> and la([t)u of 
tow t tlw jrarn producrd fron tbon io mneh fiorr tbu tbat pradnad by ibe orsliaary 
cohbaK tystoB aloae. The eombed tow can meraily bt (pan to m 1u|tb aanilwra 
aotboli ne fraoi which U ha* ben combed, and in iomc Inauneet baa pc uil nc t J {piod 
yam, cm to higher munbm. The eombed tow, after the coBbing machine, it 
pamed ibraogh a (yBom of drawing, raring, and apinnlng, dniilsr to that oacd ftir 
OBt line. 

Solaaqanlly to ibe carding tba preparatum of tow is completed by making op acta 
of eana for tba iceoad drawing, aa espbuMd fur lino ( tbcac aiimi an doabird and 
drawn once or twiew more, and than rarad. The drafts oacd in tow preparing arc from 
0 to 8, for, aa the Sfarea an abortar, b aaoca ai t at aa tba amploymrat of lem draft. In both 
line and tow |irrparing, Ictaer drafti an omptoyrd aa the alagea adraoce, the gilh flacr. 
and ibe condocton aarrower: abas for both matrrUla aach ««»»»■"- ia reoaiaitc to 
baep the rarinaa (arts of tba Bucbhwa ia good order, Acc ftom beat or bit^rn plot, 
and chlppad or iwbmted railen, for no ssibsi»|octtt opmation can can the dafocU ihji 
may be prodoced bjrnagligeoec iatbaaaparticiilara. The drawing and raring ftamca 
for tow an abown u S&O^ SSI, SSS. 

drawiog ftansc} n. driring pattcysr c, rotaiwgift sbcMt is, drawing 
rolier I a, prcaaing i r, a, pasin of dclircting tssllcni ii. dnobfmg plalc; i, back eoa- 
ductori K, bock ri^lar wb^ with policy to torn tba tUrar rail u 

A A {JlfA 831 & esiX raring ftwmei a, poUry and fly wheel combined i c, drawing 
roUrr ( b, ratary gill ton, ataal for gill mornornt. Tba ragnUtion af the boMdaa 
la aflected ia the same manner as alir^^ described tar Una raring. 

fljpi'auag. — This operation eooeUts to drawing Use ** rorinn ** down to the last 
degree of tenoily dcaind, and twisting them into bars! eybndneal conls, which are 
called “yarns." 

There are three modes of p erfor m ing this operatloo i tba firat, and perfastpa oidrat. 
b that where tba drawing and twisting an performed aluigelber. with the material 
precerard d^, and witbo« breaking or sbortraing the fibre) tbcaoeond b that which 
likewiae, wiiboot changing tba length of the fibres, draws them wbOo dry, 
hot wets them Joat at the moment befire twisting. Thb metbod b the nearrat Imi* 
latiiso of band aptnning. and makea the yarn nun solid and ariry than tb* first i as 
the fibrea of flas loain^ their eiastieity wUb wet, suits aitd i i te o r p otaU better with 
case sisotber. Tbc tbsrd atode of apioniog baa bm moeb more recently introdoeed 
than either of the others, and by It the fibre* are wetted to aatoralian preetooaly to 
bring draen, whereby ll^ arc not oaly much redoced ia length, but their degree of 
fiortsem b bsercued ^ the partial aoiatkso of Ibe gnsumy matter, iuherent fotbe flaacn 
moierial: owieg to tbw cfreaBmtaoeea eooally good yarni caa be prodaced by thb 
mode of tphtniiig from line and tow of usfortnr quality, to wbst eoold be employed 
Bpoo oitb^ of the otbera, and oot only that, hot moeb fitter yanu can be now span 
than wssre pemible preeiou to its introdiictiiia. It baa tbi^oiw oot only nearly 
sopmodad all other asetbodi of sphtsiing fttr ysraa from Wa to the fioeat, bat baa 
nneh isscreased the csteat aitd Importance of flax manafaotiira. 

The only dilferenoe in apinnistg Aanses fisr " line or tow," when employed for the 
older BWtbisda, eonabts in the Icnii^ of rracb, which genciidly ineolTea tba aeeeaaity 
of baciag aeparafa maebinr e for each malerisl, tboogb aonsctiincs they arc atade with 
a capacity to be adapted to either pwrpoais. in the third metbod the aame masbines 
are aicd prambenowsly fisr “line or low." 

The yariM apon wb^y dry are nsed for the oosrse description of worn goads, as 
packingcaneaa earn stek^ and. whan partUly tdeached, forabertlngs and lowellinga, 
aa from ha greater eUstkity and opennem it fifis op better hs weaamg. Those span 
partially wetted are employed fisr a aonsewhat aapsrior deaeripUeo of linen goods, and 
the solid silky appenrsnea qsisillSca than for drilli^ dansaaka, ice., aa well as far sowing 
and shoe ikrrsds) a soascebat inforior malarial, by this manner of traatsnent, mskrs 
an equally ipsod yxrn aa a better material spun dry. Tbc yarn pradoced iWan thb 
wet priaetpie b rotber iacliocd to hare a cottony appearance, and front the eum|aratiae 
anae with which aa inforior material can be agiada In preeent an apparently fina good 
yarn, the appUeatioo of yarna thus prndneed b exeecdingiy eanon* and somrtlmcn 
decppciee, tbo^b when good mstersab are oacd, these yarns sffntd durable sod 
ha n sb n m e drilb, abittugi, lawso, and eombclea, u well as ^ sewing thread 

Tba machsaicalaiTaagamenu for iwuting,mod then winding the yarn npoo a bobbin, 
bealtad tba “tbraallr" principle, aappooedtoba so called ftomtbe whistling nobe they 
ctesle wbciMTorkiag at ftiU apml. wWb b IVom 1,300 to 4,000 rernlntioaa a ntnsBtr. 
The follow^ diagram will explain tba principis, which b applied alike to all the 
modes apianing aboae describe 

a a 639X tlx qiiaiUc i n, the bobbb, lonar and Usdependant of tbc spindle in 
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renM to torniDg, «ii«l ritiag, «o<J lowering, bot throogh o^li^llio ipindk 
cc, the Utot icTewed to the ■ptndle top; n, t»Mo celled biAblii hfW, H while 
work it TiK* lad lowen to Uy the yem oo the whole bobbin ej^ly t «■» 
cold to prcM on the bobbin l^r the weight »i o. pttDey by which the iidndle tat 

’*'^uSy attempte here been mode to onprore npoa thl* principle, in order to 
■roia or lewn the jKmin npon the thrend in lie pamge IVom dnwlng roUm 
to the flyer eye; bat, tiUreecndy, witbool eny degree of iucceu. 'm^ly mpror^ 
meat It preeent known, end which promiiei to become grnein], a the 

necemity to h«T0 n top to the boMm ie nroided. It wUi be teen from the nborc 


as3 


8S« 




diaemB(l59),that the ynrn li ccntpelled to mb the top of tbebohbiii,«nd thefrictioo 
Iherehy orenled qniekly eniieei it to became roogb; and therefore H baa a lendeney 
to nt irfc and break the thread. The deairableneaa, therrfbrr, of haring a clear 
ooorie far the yam waa erident, and thia imptoTcmcnt that we are aboet to m- 
plain pi^acra the effect by emplnyine what ia called a coping motlun. w hich, like 
■fc«t need in mnleapinning, preaerret tne layete of thread npon the ^bobbin erer m a 
pointed orcnidcal atate, a^ therefore aelf-eupporting wilbont the aid of the wooden 
end of the bobbin. See Corron Hrtaawa, 

armngeiDcnl of the rollcra for boUing and drawing the tltrcra «|r rOTtaga. oa 
wen aa the tdatea and fallen for aiding to letaia the twial of the rorinjp, ia order to 
render their eloaeation more eqnable when to be drawn dry and epnn npon the 
older metboda, wiS be Been in/p. 854. , « , 

* (do. 854), raring bobbin ; n, hack or holding roller 1 Ct carrying roller ; d. flat plate 

whh a alighUy enrred flmot the carrying roller and plate are ao plae^ u to n 
degree of friction to the raring when pnaeing orer them, ao aa to retain the twiBt,nd 
thus act •• th* fMiu ia iha ** gul frame* j •* tin coodactor for cootnetmg tlw ro?tag 
nt the momrot of being drawn; /. metal mllef; f, wnoden roUar pree^ aga^ ^ 
drawing roUer in ontr to pinch tha roringj K hrm* and weight. ^¥brn It to 
tended to wet the yam nrrrinoaly to twbaing. the trooi^ t la naad, in which ■ water, 
which ia tnpidicd to ttoi rolltr p by the rapiOntr attmetion ef a piece of cloth i» 
meread therein, and bearing againit the rhQer by MTer A 
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The OMcluMa kr “ w«t" (|iian(mr ■!*«/• wry diAnal ooiMrartiia and ■pMr- 
aaoit M Ika doM pnixiaiity at Um faoUmg aod dtaaiag rulkn ptvreim ih, intTL 

SjS 


*»»**•■ to dot* lb. Tfmnf 

to tb* il^ riKhrf toed, rwym* from 11 to 4 inehto, reqaiwi «d, 


8M 
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■Dd ttcnntelr Anted into one another. The TatfT ued U betted, in order b; the 
expokion of the Axed air more rapidly and eooiplcteljr to aatonte the rarrin^ white 
tbrooeb it. The Ifailowing drmwiagi and detcriptlon will be mBeirnt to (ire 
an accurate idea of the principle of thcoe mechinee, which are gene rally SO to 90 
ftet in lenfth, and eonuin BOO to nearly 300 ■pindlrei that k loo to ISO on 

a A A A (/if. 8S5 * *5«x framinsi a m, ttaad fbr Taring hohhina t c, drlrlag poUeya 
Axed apnn the axle of cylinder n, from which pool endlcM onrda to drira the aplndlea 
erj r. etep-nil of apindlea; a, c^lar rail fiir dhio; B, bobbin Itftert T i, front roller; 
a a. back roiteri t- back preaaingroller« B, top prewing roller itheic an ^nienilr 
tiiaile of box wo^ hot aometiaica of gotta percha) t it, terera in conoactioo with 
the exceatrie to produce the riae and nil of the hrAbin Uftert o o, thrcad-^late i « a 
■oddlea or tnAararae ban reatiag on the ailea of the back and Aroot preiatng roHen, 
■o that one lerer and weight acti for both by the conneeting rod and brer r r, which, 
in order to caiue more preaaarr on tbe drawing than on the back roller, if pteced on 
the aad^ nearer the ftwmer than the latter. 1, S, 3, 4, 9, •, 7, 8, train of wWlwork, 
by which die morementf ara difirihuted. a a a, tbe trongh of hot water maintained 
by atnun-pilMf at the defireU temperatnret 4 4, gnida rnda or pipca to canoa tba roring 
to paaa aadar tba water. la order to aroid the reliera becoming indented by tbe 
roving alwayi paating on the fame place, they ara eaufed to tnrenc tba breadth of 
the imtert a trareniog goide rail, moved by an exocntric at tho worm and wbad 

Uert it may ba proper to latrodoce a deacriptioa of tha machlnaa far twining lha 
yanif when ipun into “ Ihmda " oaed for arwlng, 4tc. The yaraa •pun for thia pnr- 
pooe iihotdd alwayi be made of a lomewbal aoperior dewTiptkm of line to that em¬ 
ployed for mrao number of yarna for wearing, and bare rather leat twiat. They 
are generwy taken white wet on tba iptening bobbina to tba twiating foame, and, 
when combined together, the onioo ia effected ^ a toraion in the oppcaito dtreetiao to 
the original twiat U tbe tepanue yanu. 

Jtttlimg, —Tbii operation contiita in winding tbe yarn off the bobbina of tbe 
apisnlng or twining ftxmeo, and forming it into banka or akeinf. The rarunu drno- 
minationf of tbe fkeiaf into which yarn ii reried, and tboi the fonsa or eomhinttiaei 
they are made up into, ara la foUowi t — 


The lea oootaining SOi 
10 leaa making 

so banka „ 1 handle 

fi bnndlH H 1 pocket 



It ia by the atandard lea of 900 yarda that tbo dafcriptiorn of yarn la known firoa tbe 
tmmber enotained ia I Ib. wei^tt thu, Moi. SO coataint SO teaa or tKWO yorla for 
I lb. weight In Scotland, tbe fobdiriaiMU ore rmher different foam the foregoing, 
which are employed in En glainl and tntand; tbe lea, bowaTce, ram n i ni ng tha 
lama I — 


38 leaa make I ipiadia 
6 • I rand 

IS nrada a I doacw. 


Tbe reding fai performed npon exoeedingiy nmpte macbinei. ganerelly put in Bio- 
tioo by the huid of the penon attending tb^ tbongh lomettmei they an driren by 
the modre power of the Aietory. The r^ ia made lolBrtenUy kng to recelre twony 
bobbina, and tbe barrel npon the yarn ia woond in one lag^i the diameter, howerer, 
rarire an aa to roil tba diffrrent tuRi yarned to be reeled. For the cooneit yarna and 
down to IS and SO, the largrat eiirunfareDce ia need of 3 yarda, from that to aboat 
K<^ 100, H yarda, and for the Aoen yarn 14 yardi ia foond omd cooraairnt Tbaae 
Tariooa drenaifFrearra are compeimted eil^ by pulliog a great numhor at thread* 
into each “tya,’’ or inenaaing the oamber of tyca, lo that oppaaite to each one of the 
SO h^l^ aa entire bank alMM he formod befcre uking the nni off i thu at cioh 
" Biripping,'* ooe btmdle it urned off To fbcitilaia the itrippint^ ooe of the ralla of 
Ibr bami if made to fiUl in, aad thu lUekcn the hanks { care ia taken to learn tbe 
lea hands rrry loou. In order to allow the yarn to be spread oat In drying and 
birarhinp;. The detanninate iMgtfaa of yarn, when woand on the reel, are aotiM by 
the rinmng of a bell ccaneetad with the axle of the barret. Fif. 857 bdow fhowi dm 
form of oa ordinary kaad-rrel. ^ 

a A (Jif. 857), framing t a a^ reel barreW i c, box or iruotA to reemra empty 
bobbini, &e. t l> D, bobbins in poahion of being reatedi a a, gnide railo, taortble ro 
aa M place tbe teu fide by side na tbe reel; J /, ball wheieif t g g, bette ttar taeb 
reel hanwl tuipended on springa - 
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To tim* ktad-mU there are maajr ol^eetiuoii for it b rrUcot that the eorrvrt* 
nos of meoMTe dcpcade entirely npoo the ttmtioo of the rrelrr, eod tlM etop- 

pagef anuii( fotun the biMkiag 
of ■ thread or the dniihiBU of a 
bobbin interroM the of 

nO the otben. These ohjectiooi 
rendered it neceawty to atianpC 
•oae sneliotatkau of the eja- 
tem by the inlrodnetioa of a reel 
that ehoold autotnatically pre- 
Tent thcM caoea of error, fwb 
a red wm |ialeotad a frw yean 
aiace, and !a now in general use 
in Scotland 1 it ia to cootriTed 
aa to bare the capacity of atop* 
ping iiadf whan a thread broaii. 
wbm a bobbin flniihra. and 
leaa and hanki coamietcdi and 
hating bat four or fita bobbina 
in one compartment, the atop* 
pages aflert bat fow at a time > 
and ai tbit maebine can be 


woriLed by Uat tUlfol pertona withocit potaibility of error, moeb taring it effected 
both ia wtget tad matenaL The anneaad tgura (SM) ihowt the pritwipla of this 
improrrd reeL 

A A Op. dSflX foanilaf | m raelai c c, pendnluoia on which are hnag tha bobbina to 


•M 



be ttoond off t n, driring ihaft with ratchet wh^ oppoiila lo each pnidaliinCaa 
that when a thread brraaa. the pendalmn to which U ia attached s»n« igm iJk ntchet 
wheel, and tbu atopa it 

_ Tha diying of wet apon yaraa ibooU alwaya, when poatibla, ba done ia the ofwo 
air by apt^ia^ tbe banks apon boriiootal pntea tbroof^ tbrm. wkb anocbcr ■■"■l-e 
pole retting inaide nnm Ibeir lower cxtnmiticc, ia otte lo k^ then Mnight If 
ardOeiat beat ia employed, that from ttcam or bot water ia prtforahle. and itaboald 
nercT exceed VO’ Fahr.. aa otberwite tbe yarn ia apt to becoBM bank. 

Making —By Ihii operarioa ia fint prodaced apon the yama a aertain mft- 
aeti and aaptCaeti, and tlMa the kaaha arc foldad and tied op ia coaTtniaDtly^iacd 
paekagm. 

In otxlcr to gire tha ranu that toA and metlow frcl ao agrrenhla and characteriatic 
of flax yama, the ha nln when henogfat fron the drying are what ia called ahaken 
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dn«a till! pifl-work<d. TkU it doo* (7 viamiBS a fcw «t a tine, and |iaaiiiif tlmn 
on to a ftmac of wood Axed to a wall or pillar, wben with a Imtj bttuo pot 
tbniugh tliem. the worimaii proeeodi to itratch tht haaki with a taddm check or 
jerk, which iipctiitiaa be rvpaui in two or threw pUeet w at to thoro^hlv lUmiithtcn 
and ahake them loow( be thca, uaiof the aame h a tno ai a lener, twiau them lightlj 
backwarda and forward till tba deairrd dcfrcw od aupplaocw ia obtained. A bniah u 
aomctimn oacd to aid the atniybtetung and aepantinit, aa well aa to incmaae the 
ploaa on the yam. ’nw hmk or banka will thm be found to batw atiamad a flat 
a^pe, aa 00 the reel, which bcilitatn theb fbUiax with a dexterona twial by their 
middle, when th^ are laid in t<{iiare pQca npon a talde with their twitted folda ana 
npoa another. They are maintained in the perpeodicnlar by a few euppotta fixed ia 
the tebU. Bometiniea tbear fackagea, which, anording to the aiaea of the yam, con- 
aiit of frora } of a hoodie to 5 or 6 boadlea, are boond toftether by tome of tbrir own 
banka, bat aometiiara by eorda in three or four pUM of tbrir leoith. It ia, boweeer, 
better to employ a buialling pom than an o^nary table, aa tlw yam can then be 
made np more a^dly, tbua tok improring ill appeanoea, and caaaing U to occupy 
Iraa apace fiir packing and atnwage. The bandUiig prea aaa are made upon the mme 
priacinlr, but on a tmaDrr acalc, for making op the email packeta In which aewing 
threada an generally preientcd for aak, a^ art upon tba following oonaitMUoa 
(%a. »S», StOj. 

ej< aiiu 


Kr 



8M, fnmt eirw t Fif. 8<0. profile, a a a, fVame 1 a, table or flat top of 
flranwt c, rialng tablet n o, iraa nprigbla fixed to B| ■ n. ban hlo(^ at ooe 
end to nprigbta n n, to abnl acmaa tlw prtii, and be cangfat and bdebed down 
by the apring catch t, fined to the nprigfat o along one aMr if the prvaa 1 r r. racka 
for llfii^ thi table c by the pinlona on abaft oi n, ereaaod laeen for turning the 
abaft a t t, tatebet wheel engaging the detent n. nod that rHnlning the abaft n ia 
any minired notitiaa, and that of ootirw maintaining the preaaure of tabla c agaiitat 
the top Croat-nwf n. 

ireerteg, ia the operatkm by which the yama are combined iota tratile fhfarici, 
Muji 11 canTTHo, liaena, iawna, drUlK damaaka^ Ac., and a great Tarioty of olhar deno- 
minatlnoa of article for uee aodomammL 

Ilhbeito the wcaTing of Uaeaa haa been earried on by the aneiest and well known 
hand praccao. » aneirot and ao well known aa to plm the operatlTe pnrtiaing it 
among the wnrwt paid of nny other art. Now, bowerar, there are nereral extenaiTr and 
thriTing ewtabliahmeata when machinery haa taken t^ place of mneh aipialid niarry. 
and at much cheaper ratca prodnee to cowoaieri oip erior articlra, and atill afford good 
payment to the opnwtire. The imprarementi in power wearing which bare M to 
thM resnlt are not founded npoa ooe or cren n frw taccetafol larrntiona or oontri, 
ranora, hot are the cnmbmatioa of a grrot many that hare oecwpled fbne to 
mature. Many diflkuhiea had la orerconie in the wearing of flax that did not 
aaiit in that of other mxlerialai and for a coaaidmble period the eapeare of linena 
rendered their c<Hiiam|itifla 10 limited, aa to nnke ibeir prodoetina by power wearing 
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but B Ttrr weaiidM7 The pwitert obitBcW of b p»Mtktl nalm to th* tati*. 

oT the power loon w«»iB« of lineoe wit, the MobbaraiMBe or wb»i of ebetiiaty 
to the JB»B, which ouwal frruoent brcakofee. ud nneh wiolheion. to wootln or 
if* Ihreed or ;ira tbonU chaocw to be B Uuk tighter tlra the uihrn to 
the wBrp, iM cbBticitf wUl alh>v it to eo«ne up to the geaeraJ bearing of the otben 
when the weft k Mnick op bjr the leedt bat ia Uon fkoca the vut of that ctaeticity, 
a ibfead aoehnaiod wnold breah, aod by eroeatiig eoae ochcra, eaaae tbnee aleo, if aoi to 
be broken direct by that circtaaifatiee, at aU aeanl* to prodoce ao obMiictwo to the 
ahattle that wo^ lead to ftmher miw-hiet Hence it wa* moil material in liaena to hare 

foeh a method of winding the yaraa apoo Ibe warp beanif that ihaald iofore the gnateat 

nsnUrity i but etrangc to aay, that point. Ihoagh now attained, wae at Cm wbody 
ufbt oC That ciieitBiataitee. aa weO aa the great miatake of attempting to o>e 
the mine looou aa an fntutd eoUable fiir eottaw, pnidiwed eo much diauDoragcoMnit ia 
the earlier attempla aa to gWe riaa to a high degree of prriodireagBiam Ibe pnaadality 
of larn ■ in thk ondertakiag, which may bocoboi iur the bochwatdnem in which thk 
branch of the flaa mannlhetBre waa bond till ^nita reeanily. . ^ . 

The toring machiae, callod by the ingenioua ineentor, Mr. W. K. Waatley, of 
Leeda, the Suvaa Rortao Fnaiia, leetM to be a fAikmifUtal mihetim hap)uly 
drawn from the entare of the autcrial iiaelC and aecoaunodated to tta pecnliareoiutl- 
tntioo. It k remarkable for the rimplicity of ita coottmetioo, and, at the aaine time, 
for iu comprvheMtTaeeaa : ra<|ttiring no nicety of adjuaonent in iti applicatioo, and 
00 tediooi Bj^irentiecship to he abk to work IL 

It k known that the mneiUgiooua matter of the plant may be loftened by water, and 
hardened again by bcalt of thk (bet adranlage k taken, in order to pmdnea a roring 
wholly without twbU) that it, in the form of a ribboo or tliTer, in which the Chrm are 
held together by the giatinoai matter which may ha oatoral to Ibeut or which may, 
for that porpoee, be artifictaily applied. The ilirrr roving, aa long ae it remaint itj. 

eU TCqtdEltc ictukdij, em frMly ttowlfidi from tat bobbin* haf'oa btfconiog 
again wetted in the iptmuag fVatne, it readily admlta, with a ellght forea, of briag 
drawn into yam. tieeaei ring the Cbrca quite pamlicl. 

The diagram, ifa. 861, thowt in expiinatioo, that 

a, k the drawieg roller or the roviog 
ftame in front of toe ntoal oomh. 
a. the premlng drawing roller, 
o, a ahidlow troogh of water, 
n. a cylinder heated by nenm. 
a, a pain iron roller m winding, 
r, a bobhia lying bmaa apoo tha 
winding mller, a^ revolving npon It, 
by the trictioa of tta own wri^t 
The roving, or alivcr, aa ahovm by the 
dotted noc, after leaving the drawii^ 
roileri, a. a, paiim through tha water, ia 
the trough c, which euft^ the giutrn 
oftheCbreai and then it k carried round 
by tkr iteara cylinder p, which driea it, 
a^ delhren it bard and tenaeioat to the 
bobbin v. on whkh It k wound by tha 
action of the toiler a, 

Thk k the whole of the nvbenkm niqmml in prodi^og the iliver roviag. 
All tha complex amuigemeata of the common cone roving are rapcTaeded. and 
the machine at once breomee ineamparably wum dnnhk. and aaaier to maa- 
agr I rcqniring only half the motive power, and occapyiag oe^ half the room. A 
frame of 48 bobblaa k only • fhel long, and alforda rovingi marient to mppty iWW 
RffiraiEE snindlcc 

Thk meefaine, thaagh Ken dcecribed, k but little uaed. bring capable of but very 
Umilfd application. . 

Combe of BelAut haf lairiy introdaecd an improvmMmt in the rowing name. It 
conaiia in the ap^icatiem of a pecoliar npandiag pulley, iaatead of the conci. or 
diica and runaeri which have hitherto beea alwayi oied fcr the porpoee of rvgnlat^ 
the “take-up "of the bobUnt. It k evideol that a itrop of 1 or S ia. broad, voehing 
oTcr the eonea, pheod with the *0011 end of oat oppoaile the large end of the other 
k an imperfret and rude mtehaalcal ecmtrivaaee, and that there marl be a ronatiM 
atraining indutmching of the helm. Then k the mme imprrfvctiuQ attendiag the 
dke Bad nmaera. The expanding pulley k free from tbeae ohjrericaM, aa la acting 
rarfhoe k a line i and lharc&re it worha with the gTvatcM arctiraey, while H k ^ 
a great aimpliSeatma of tha machine generally, to rovingi for ftax and low a m 
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gtoiiTjly driTiiii directly from lbs front roller, by ttbicb mcnii* » nnmfan' of 
vhecb aai ibnfti are aeoidtd. 



Tbe ibnoviag iketch elwm the irrangvmctil of the macbinciy in the inoit 
Innortaiil roane in anaderaflax min of roooioMOOapindlea, onpahloo# |>rodiicnifc 
WMkly, abonl IBOObondlee of Uue yam, Na SS'a to UO’ai and about 700 bundleaof 
tow yam, Kok lO'a to 40'a. 

sea 



Thera are three lyiteiM of long Una machinery fcrWo.fJ’a to TO'ej two f^xtemaof 
cut tioe machiocry ftir Na lO^i to ISO^t nod three eymoma of tow nuchinery m 
Ho. lO'a to 4a*a 

The boUdiag ia M (iM wide and ICS ftct loogt which ia a raiyxnitaUc aod eon* 
eeaient aiae, a^ which »«tMtw of the moat econom i cal arraafcment of the machi n e ry. 
The fntlowiiia la a derariptiaa of the machinaa ihown in the preparing room i — 

A A. two of Baxter’! pueat ^eet hachlii^ marhhiai for long tow. , 
ft, ft niftcuiMh 

r, ooa of P. Faitbaica & Ca'a patent donble Coe of hoider hackling taaehinea tut 
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p ft iw t»o hT«k« c«r4». 4 ft«t dnunetcr « 6 *e*t wUe. 

ft Up Mohipc. 


eM 



■ U > KTvw nil thW ili»»lB|t ftmBK of S bmdi (hf cm lino to». 

I_ ■ cefcw fill fcgulming roring ftUM o# 71 iplndlM far cM ^ tow. 

■ ft uLTudmwlo, ft.»« or 5 ;rr»l^ of 4 borne, mrh. 

w » ft arc Ihfoe long line wcand drawing ftmmra of 1 brad, r^ 

o o ft me three long Un. Ibird drawing ftnnw. of 1 b^ cnch. 

p P ft three long line regobtting torUg ftmooft 40 ^unUe. rach. 

Q 0, Kf two ff»t Inw oi 4 twM igi _^ 

• ft two cm Unr .ecood drawing flfmnra, 1 heed, raeft 

• ft two ent line third drawing frmmeft I bend, emfa 

T T two ent line reenUting poring frnineft 71 eptnole. eneti. 

TTie Ti-niny reonMn^m 34 eplnninglhumn of IM to 1*4 ipindlra e»i!h,«n>or- 
tioned to the rereral .jritana. » demribod t*lpw, 

I. gntem of long line inwbiner^ for ipramug No. fti i to 40 ft 
I Baxter', patent duet biebling maebloe, 6 tooU. 

I .prra^ or flnt drawing (Vame. 4 bomea. 

I ieond drawing frune. I beftU, 4 bom*, emb. 

I third drawing ftami*. 1 beadft 6 boem. each. _ 

I pmnt dim regnUllng poring frMoe, 40 .puadleft to .pIndUa per bead, 8 inche. 

S i^*i^*'ft^^lf hiebm idtch, lOO ipin^ raeb, l^ 

The pradnetiun of thiojatem ia abont 44 boiulloft or my, 410 Ibft of No. 3fft yarn 

IL •fw'iyUenia of hmg Una maehiiwry far No. 40'* to 40^ 

1 Baat^. patent di.m bachUng m a eh i ne , S toolft 
9 nraaden ar fint drawbg faaineft 4 bomea tach. 

1 (KCood drawing frameft 1 bend, of 4 toi.r. mob. 

f'tbiid drawing ftnnaeftl band, of 8 bommeaeb. ... 

1 patent dim regtdaaag poring faaneft 80 nmtdlra ench. 11 qitmlkn per beml. 8 

IO*»pinningftftn^81OM><adleaeneh,l4inobe.piteb,llO0.pindi«ft Prodnetion 
about 130 bnndleft or 471 ibft of No, 39“. yam per day. 

III. Two .yetein. of three cat line macb'iacry far No. 40 ■ to 110 . (ooa far.401 
lo 70*ft and one for 70h to IIO'.X 

I tUx cotting machioft .. ,. 

I p. FiirtJra and Cft*. patent dnobie lute of balder hochling macbinc. 

1 nmadm or 8m drawing fanmeft 4 bnaaei racb. 

1 ■reond drawing framrft 1 bend* eneb. 6 riirera per brad. 

1 third drawing ftameft 1 be»U eacb. 8 dhrera J« brad. _ .... 

1 patent dUe ngnUting poring ftamra. 71 ipindlei ench, II qnmllc. per brad. 

5 rainWtgfaiM ^qnndlra eneb. l4 inebra pilch,-1100 ip^cft 
A .pinning (Vaticft 144 .pindlc* eraih, 1} inchra pitch,- IMO windlea. 

iSm 89 Utndle. or 134 Ihft of No. 93’. yarn per day, and about SO 
bamOra or 109 Ibt. of No. 89'. yarn per day. 
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IV. Two » 3 r*tei»i of luox tow nuchiDrT 7 for No. lOCi to ti'i. 

I WoArr e»nl, 4 frrt diameter, t feet wide, doffnl bjf foUura. 

I lap mochim-. 

S Aoifhercarda.4 feet a r>rrei,witb P.Fairbaini& C\il' 4patent rourj gilt drawing 
fiamea auarbed. 

X laitaBt n>tai 7 gill drawing framai. II ilitim eacK 

S patent rotaiW dite rrialatiDg roviug-fiaaMi. 41 i|niidln each, t iochet a 4 
iaelMa bobbiii. 

a fpinoiBg ftamaa, IM ipuidlca each. 3 inches pitch fiv No, KTa to I8'i • 53S 
•piadlaa- 

S epinolag IViuihii, lOO (pindlre caeh, SJ inebee pitch for No. It's to t3'i •« tOU 
spiadlas. 

Prodnetioo abont 3* bwadlm. nr 488 Ibi. No. U'l par day. and abont 3B bamUos 
or ail iba. N» la's per day. 

Y. One aystrra of cat low wincbiiiery for No. IS’s la 40'a. 

I Ureaaor card, 4 Ibet diameter, 4 feat wide, dofled by romhe. 

I Finieher catd, with P. Fairboim & Co 'a patnil rotary gifl drawing frame at¬ 
tached. 

I XciTW giU teeood drawing ftaatc. 3 heada eacK 4 bcaaei per brad. 

I Serrw fill tbird dnwiug ftane, 8 hnada each. A baeaea pn bead. 

1 flrrrw gill patent dito regoUting roeing frame. 71 spiodlea, IX ■pindles per bead. 
A a 3i lorbct bobbioa. 

8 epinaing fnuBca of 1X0 ipindlea eaeb| ll inebes pitch.»6A0 spiodlea. 

FrodactWai about 3A buDdlca, or X4U lbs. of No 30’a per dar. 

The mdiag la groenlly earried on In tbe nttic aborr the ipunslBg room, and lha 
iiiunbcr of reels rr<}iiiml u sboot tbe sains as the nambrr of spmniog ihuaea 


Sitmmary etnr. 


Tbcra an 8100 s|nndlea tong liori prndneing I9A bnodlei, or, 8B0 Ifaa. of yarn per day. 
II&X „ long low, „ 78 « 800 „ 

83X0 „ 8 cot line, h US « 340 „ 

OAU „ cut low. K SA n >40 N 


7 SIX apiodlea 


498 bandits 1X70 tba of yarn per day. 



S«3 


Tbs waste in lias spinning b gmerally abont 10 p^ cent., and hi low tpionlng abont 
1} per cent- ao that tbs quantity of raw (tax required to prodnea the abort staled 
quantity of ynrn woold be 
about xi) ewti. of flax for kmg 
line sad long tow wnniag, 
and about A cwu. of ftax fw 
cut line and enl low apiuning. 

Futx Wksviku Loom 
run IIaxvt Fxnaics.— 

A A 8A8, 8AA, frame of 

looaii B, beam on which 
the yarn far ww b woand i 
C. cloth reenring beam | 

Ik, dririag pulleys and 8y- 
wbed I a. band rail for ao^ 
porting ths fvsd i r, awnru 
of mpporto of going pan | a, 
picking aticki far driring , 
tha ahattlr ( n katber ali^ f 
far eoBneeting tba picking x 
aiickk with ikeir netnatiag 
lerria L | at, n, jaws of a 
clamp to eaaat tba retaining 
fHelion uo the eolbrs of ibe 
beam B, by which frictioa 
tbe quantity of waft b rc- 
gala^ I a, end of lerer, 
bearing ths weight by wbkh 
tha Jaws an hronght to- 

gcthwi r, lerer, kejed at , 

ons end to Ibe apright shaft q, and mnnertrd with ths ocher to ths fulcrum of tbs 
weigbled lerer o i A, lerer, one rad id which b aUo keyed to tbe apri|^ shaft and 
tbe oihrr b prorided with a snmd aids, ami b prsmed by a strung spring Ibe 

You IL r 
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jrmni wonad llie bram a It will Iw mb that, ■■ thcyarw iaUkra off the bMia 
a. and its dianwtcr eoBss»|tisatly rrdaerd, Utr Irm r awm the Ibicnni of 
w*ig!‘t*d hiTar a. sad thus iVfpilsiM iha pmsarr a]Hn Uw clmofa m aad a. ewasuf 
an vioal temaoD npoa tb« vara Aura Um TaU to tits nnptj' bram i a, Urddlaa, actnatrd 
bf Iba emau i, dnrni bjr'Uie wbecU r. d, (. Awm Ui» pickmK afasA/i f f, akntiU 
bua«l at each end at the ({nins fan i A A, arrangcatrat of Weeta to aondact »i|naUj- 

BM 



each end of the gean 1 1 . This loora baa aUo, Hi aiUition to Iba ordHNry ttopping 
anangimrnt conMCled aith the ihmtle, one alao Ifar relaauig the rerd m ease the 
fbuttle iboald be amaled in Ha coaru semea th« warp, wberebip tlwr danger, onltnarilr 
Incurred by that aerident, of breaking ntaaj threads in the warp, ia avoided i it wiU 
also be lecn that the bands called picking twnda ara •openeded by the endi of the 
picking tcTvn tthking the shuttle direct i thus, by ibesa improeeauata, drilia are 
earrnilly woven in this loom at the rate of IM to IM picks per minate. 

Of late cslmiiT* trials have been made to adapt the power- loom to the weaving of 
light Unrn bbricai Prrrinnely it bad beeo fnond that while ooaiat and etrong ftax 
ASriea, aiuh at thoee made at Otmdee. Arbroath, &c^ In iieatland. and the driOt niada 
at Barnsley, could he prodomd by power as wrll and more ebciipl|r than by band, yet that 
the lighter bhrici, each as shirtlnn, cambrics, lawns. Ate., aroaid not bw tba strain of 
the powcT-ioom, or st nil evmla mat to andte them of aa good appenraaer as by the 
hand-loom the mandUketurcr mnirrd to employ a deaivr actiele of yam, and ao found 
that be could not compete with his neMhours who bad haad-kmin waavrta, Tha 
scarcity of the latter ia Ireland, during t^ last three or fonr yraia, and the advanca 
in wagra eanaed by the growing pros p er i ty of the coontiy, haa directed the serious 
attention of the trade to ibe matter, airi ibMfimi manafactnrers sad maohine tnaheti 
hava meb trslonsly sought to rmrAj the defacia that exiated ia the power-hmA, as 
tvgstda its spplicaUOD to the weaving of light Uoen iabrica, and to give rrpralsd triaki 
to new inventioua The consequrare has bscn that, oUle Smr years ago there wsR 
only in Irrlsod 0Ay-two power- looms mahiag Uncas of aay kind, there are now nearly 
aocKk sad these pr^oee sU kinds of flsxen ikbriea of good qnality. and Ihirly re* 
mnnrrativa to the maaidketanr. This branch of the man nftw tare ia, bowevri', oa 
yH in aa eiahryu stale. 

As re s pec t s other details of the sabsM)ncnt ptoe r ao s nhioh Itneat andergo befora 
they are placed ia the Btavlut, sad also tha gciieTal auttstica of tha rntirs trade la 
imports i^'b-xpaita, sea Buurttiiw, Lmn, he. - J. 11‘A. 

FLAX SKED- flee Litisiato. 

FLINT. (Pum ijiinl, Fr.; FtturtUm. nerm.) The Aictarcof this foaail la per¬ 
fectly eoacboidal. •ninctiiaes ginesy. and tomctiiuet dttU on the anr&ec. It is very 
hard, bat breaks easily, and alfurds very sharp-edged spiuitcry Aagmantat wbctuw it is 
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■ «tnD> whk>b lUikn nuvt ijwki vilb (imt. h la frcM)' trantlaci)!. Iiaa lo tine 

ud huoMKroeatu a teatora n to tmr udiifauu. bat p o MMat a tittle Inatn. Iia coloiira 
are rrrj vartona, but narrcr Tivid. Tlw Maeiiah-browD tUni la tbat nanallx firand in 
Iha whue ehalk. It la onen white and n|<a<|tte, loaa Hacolunr la tha fire,amt beromra 
frvjiali-white, and perfectly ofMuioe. Flinta ooenr alawat aiwaya in andaWa or laber* 
cnlar nocretinna nf aarioua and aerr irregnlar fiiraia. 'fbeae oodiiJea. diatrihnted 
anioog the chalk, aktngaide of ooe anolW and almoai In ronton, form ralenair* bada; 
intemipied, indeed, by a maltitnde of aoid apacen, so ai to prcaeni, if fh*d from the 
earthy matter in which they are imbedded, a apaciea of network with meahea, very 
irrrguUr b«h ia form and dimamiaiL 

The nndiiica of tilra. rcp<e'ially tboae fonnd in the chalk, are ant ohraya bomn- 
peneuva aad aoltd. Smoetinra thara U remorkni an organic Ibmi tawa'rda tbrir 
•• a niadirpnar or a abetl, which aeemi lo have aerved a> their onrJenai 
o ccaa iotiaJly the centre la hollow, and ita ddea am atndded over with eryatala of 
qnarti, carbunalr of Iron, pynlea, etrcretiuiinry ailex or ralccdony, filled with polee- 
rnteot illwa nearly pnre, or ailex mixed with aulphor ; a very aingnlar circiiiaataoce, 
Flinta are ohaervad to be peoerally hamid when broken immediately after being dug 
onlof the groandi a property which dimpprara pfter a ahiirt expocute to the air. 
"Ttm dried they becoaae more brhile ami more tplintery, and aowcttniea thnir anriaeia 
get covered at old fractnrva with a thm film or mwt of opaqae ailex 

Ftinta eatcined and ground to a powder enicr into thecompaaitioaiof all aorta of fina 
pottery ware. 

An important aptdiealloo of thia ailiceona anbatanoe waa in the formation of gnn- 
flinw, fhr which pnrpoar it waa ent in a pecoliar manner. The fallowing ebaractara 
diatingnitb good flinl ludulca from aoch aa are lean fit llw being ttanufactnrvd. 'ITia 
beet araaomewhat convex, approaching to globnlari tboae which are very irrrgnlar, 
knobbed, lirxnehed, and tuberoae, nre gvnmally ftiil of imperfection. Good nmluira 
addom weigh mure than M pnmida« when hma than S, they arc not worth the working, 
rhay aboold have a greaay liutrr, and be pnrticnlariy amooth and fina grxined llm 
etdoor may vary frotn honey yellow lo hlaekiah-hrown, hot it ahuuhl be nnifiwin 
throagbiiet the lump, and tba traaaiueency ahonld be ao irmi aa to rmder kttera Irxibhi 
ihmngfa a aliee ahont one-flftirtb of ao inch thick, Uid down upon the paper. The 
fracture aboold be perfrcily amooth, uniform, and alighlly ooncbnidal; the laat pmpertr 
being eamotial to the ctubog ool of perfect nn flinla. Allboii^ flint hwka are now 
chU rsrirjj rapJo^Tfi], tbff pfoccM of cotxiog uw flind u> ilia|ie pocMMM moeb jptt rfff t 
imda arc employed by the gun-flint maken. 

Firvi, a hammer or maee of iron with a atjuate bead, from I to fi ponoda weight, with 
a ha^a * or 8 hiehea long. The tool ia not made of atrej, breanaa ao hard metal 
woiUd rradOT the atrakci too barah, or dry, aa the workmen aay, and would ahatter 
Ihenodulea bregnlariy, hutend of cntllng thm with a clean eoarboidal fnclatw 

Sceemd, a hammer with * itoiota. made of gtwd aierl well hardened, cod weiring 
men 10 to 18 mweea, with a handle 7 incliea long paaiug through H in inch a way 
that the points of the hamnwr are nenrer the hand of the arurkmsn tbaw the remrv of 
gravity of the maaa. 


Tlunl, the diao hammer or roller, a small solid wheel or flat aegmni of a criindrr. 
parallel to its bnac, only two ioehea and a third In diameter, ana not more u 
■mncee in weirtt. It is fimnnl of steel not hatriened, and b fixed upon a handle 6 
Iwf. pnain throngfa a aqoare bote in Ha retrtre. 
ruonh, achiarl tapering and hevriknl at both extremities, I or fl inchea long, and X 
bn^. made ^ steel not hardmedi this ia act on a block of wood, which aervea 
also fw a bench to the workmen. To the* 4 toob a file mom be added, for the tmr- 
potojd reatonng the edge of the chisel ftxmi time to tinm. ' 

Afirr actccUBg a good maaa of flint, the workman exeentea tha fhur fatlowing oper- 

•UOCM Ofl P. o r- 

O-.. aoated npon tba gnmiid. he places the nioliile of flint 
tm hia left thlg^ oM apptwe alight strokn whh the •luarv hammer to dlride H Into 
• ■ pound and a half mch, with bmad lurfaeca aad ahnnat evru 

mieiim^ Tha blows should ba modersta, laat the hanip cmek sad split ha the arrong 


. ?■ ^ The principal point ia to ap'it the flint wriL or lo 

^!5i^?iS^ U aha^aSapted for Z anharqncnt 

^ dexterity and tteaditaeaa of manipaUtii n are nccnaary t 

bm tba ftwetiim of the flmt la not rectricted to any porticnlar dirrelion, for It mar by 
fat au parts with r<|iial flaeility. . gr « mnj oy 

^ !»«»“*«» faj ifa* «"» brvakiiig. wbarehy 

the wbita contiag of tha flinl ■ renaoved in amall acalea, and the interior body of the 

n 
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flint k laid borv t aftrr «Ueh hr Matlnac* lu d«tseli olaUar oealjr ponlaa* from lh« 
cloan ma 

Thrw (caly parliiMU uv nrortr an inch uid > Imlf hraad. two iorbrt lad t hoU 
Inoir, OMi s(m^ ocic^ilh of on meh iJiick ia tbs mldiUe. ore iUkIuIj cootox 

bdo*, and «<iaw4)ttrailjr Icnro in th* um of dm lamp from whWb ilirp w*fw tcponlrd 

• •pace tlii^Ujt rooeattr, kmiptniluixlljtiardrivdti^ twommowbat pi^rctiaf Mnii^bt 
Iitm iw ridjfiw. The rUint pi^neod bjr tb« •rpnfnaoa tif Ibr flnt widr* mml natorally 
comtltaU aoxrljr tlw middk of dw nboaqucnt pkooi i and •wrh icalM aloM aa ba«« 
ibair ridra d>^ pUfad ia llw middla art flt in be madr into (wa-fliati. In tbia 
mauMT lilt woHunan continnte to ipUi or chip Iba laoM of flint in taiiooa dlrKtiana, 
nulU Um dtteeu umiUp ftnmd In the ialrrior ncmier U lapamibU tn aoko ibc foi|tti* 
kit frarlnm, or ontil dit pieet k loo nneh rednotd to ouiaia iba mart blowt bj 
which tbr ftiat k dirldtd. 

a. Ih Jhwkiimt lit poa^iam. Fivn diflriwnl nirti map he dkliapnklwd ia a ynn* 
flint. I. The iluti'iag frrrt or brTvl part, which k impcllttl acaiutt the hammer of 
ihr lock. Ill thickim ihoold he frm two to threw iwtKUu of an Inch i lor if it 
were thkher U wooU hw too liable lo break i and if more abtwM, the temliUaUoiie 
would be Icie eirid. X. ‘I’bc aide* or lateral edm, which art alwa^ MMnewhnt 
irreniar. 1. The hock or thick port oppoeiu I& lai^ni^ edge. 4. The nndcr 
toiwe, which k Mnooth and rather cooeaee. And. S. The upper fhee, which hai a 
e noil Mjnare plana between the taperinf edge tad the back, tat entering iato the apper 
claw of the dock. 

In order m Ibehioo the flint, thoee eealee are eetecird which have at leaat one of the 
abnvrHoenllooed langitndinal ridgea t the workman Bxei on one of the two tapering 
boidere tofhna the etriking edge, after which the two lidea of the Mooe that are tnlbrm 
the laieml edgre, aa well aa the pan that k lo ibrm the bach, art eaceee ai vely placed 
on the rilM tk the ehkri ia aoch a Banner that the oonera aarfhee of the flint, which 
, rvau on the fcreHngrr of the left hand, U tamed towarda that looL Then with the 
dine hammer be appikn mau alight cttdua to the flint Jut oppoaita tho adno of lha chi* 
eel ttoilcrwaath. nd therebp hre^ U exactly oloog the edge of the ehiael 

4. The flalahing operation k the CriaaiMp. or the pro ce ae of gning the flint a emaath 
and p<)ital edge i Uiia k done by taming np the elons md placing the edge of ita 
Utwriogend apeothe ohkeL to which positnra it k completed by flve oralxelight emdua 
of the due hammer. The whole opetatiun of making a giin>flint, wUcb I have mwd 
«o many worda tn deecrihe, k performed hi leae than erne minute. A good workman 
k able to manniheture lOOU goml chipe or eealee ia a day (If the dint b^la be of good 
■nality I, or MKI gM-fliata llmew, ia tlm epaceaf tbraa daya, ha can enuly cleave and 
flniah lilOO gnn-fliati without any aaoktanee. 

Flinu himi rxeellmt bnHdiag materkh i hecanae they giro a Arm hold lo the mortar 
by their inwgnUrtr rough luracra, and n-dat, by ibiHr nature, every viekaitade of 
weather. Tm coautiea^ Kent, Eaaox.fluflbUc. and }forfoik contain many aubttanlial 
tpreimena of fliat-maa'airT. 

PldK?K and FIA>CKS. The flrit k flnely powdered wool, aaed whea dyed of 
eariaoe coloun la prepare paper banging*. 

The eccood k a name givea to the reliiae or waite of coltiin and wool, aad k naed 
for atuSlag araturaera. 

FLOCK PAPEK. Paper prvpanrd iiir walla by being aiacd In the flrM inaiancw, 
either over the whole turface or over epecial parta, eonatitnting the natirra oahr. aad 
then powdering over It flock or powder^ wool which had been prevloualy dyed. 

. FI.OOK N or FLCK A N. The name given by the Comiah laineri lo vciaa filkd 
wholly with clay. Tbk k naually anilied lu each veiaa or lode* aa ore at right angiea, 
or newy eo. In the tree metallifertMia lode*. 

F1.1M>U CI.OTn JIA.NUFACTURE haa bconam of late yenre a very krgw 
lutiDch of trade. The doth k a atrong aomcwhal open eaaraa, woeen of flax with a 
little hemp, and from tl to 8 yank wide, being manufhotared ia appropriate luOina, 
rhieflr at Ihmdna. A piece of ihk eanvao, from 80 to luu feet in length, k arenml 
light in aa oprigh: open frame of oaken bon, in which poaitkm it ia briuhed over 
With glne fiar, and rabbod nnentb with pumice Hoaeit U next luee i vc e the fbnnda* 
tion eoala of paint. S or 3 in nnmbrr. first ou the bock eidr, aad then on the front. 
The fbaadatioa paint, ande with UiuMd nil and ochre, or any chfan cutonriagmatter, 
k ton thick to ha apptwd by the bniali,and k therefore spread rv^y by a long narrow 
trowel, held ia the right hand, ftnm a patch of it laid on Jnat hefunr with a brush In the 
left hand u^the wnrkmaa. Each fimndatina coal of the friiat sar&rr k imaotbed by 
pumice etooe wheagrer it k hard emragfa lo bear the onmtion. When both eidet an 
dry, the painted eh»i ia detached from the fhuiir, coded round n roller, aad In tbk 

• late mnaferred to the priming rnmn, nhere it k spread flu on n table, and variouely 
flgurnl and coloored device* are givea lo it by wooden blucka, axnolly aa in Ibc Mock 


FLOUR. 


(irivtiof of calioorf or pipcn. Tb* bloelu of ibt 6oor elotli nunufiKtor* ira fonacd 
of two iBjrm of white anj uue vt pcv Inw tbnbrr, pUr^ with UmU KTaia eru ot- 
ingoakionttwrahcrDateijr. TIuri ioa block for tachcolmr ia tba iiattefa, sod in each 
biwk thOM parts arc cal away that corrv^Hnui lo lb* iraprotebna firce bf the oibcrt; 
aoneiiec now wcU ooderMnod ia tbc nrutinc of two or BMita coloon bj ibe |>ma. 
Tlw fiicca of iba blocks aro so iadsoted with fine tinea, that they do not take up the 
point in a bcary danb from Um flat casbitin uo which it h sprraii wiih a brtuh, bat ia 
minute dots, so as lo lae on the paint (somewhat thicker than that of the bunx 
punter) fat a eoaipn-iea of littJo dots or teiib, with minnt* intmticea brtwern. Ap¬ 
plied ia tiaa way, the Tariutia piptaeuu lia more Ftnrnly. are more ilsduly, and dry 
moch aounor than if the prominent part of the block which takea up 1^ colour were 
a MHoolb aarface. The beat kinds of floor doth rc<|ulte bunt two to three 
ffar their prodoctioo. 

From tbc aae of tba anlphate of barytes with the white lead, aometfaaes to the 
extent of 73 per cent, of the former, not racrcly in the foundatiao pufait, but in tha 
•aobteipMuit roloun with which the cantraa la painted, there ia a renr (eocral oosa* 
plaiat that the flour chaha tor halla, &o., wlien they are neoeaearily expiwed to 
waahio|t, very won loaa their rolonn and bceoaie bore, the batytea waahiag not, and, 
of couna, lemoTing at the aante time tbc lead and other coloon. Stw Warm l.i:si>. 

FLORAN. A mininptermi tin ore acaircly perceptibb in the atonei tin ore 
alamped very amalL— Prfrt. 

FLUti!^ of the poddlinff Atrnace, is the fluid gtaaa floating npoo the iroa prndneed 
by the ritrifleation of the osidra and earths which are pteiettl. Mee laox. 

FbUSS-SILK ( FJotOr, n«mrrr dr $ui*, Jtrant, Fr.) is the name ftrea to the 
portfama of ravrUed silk hrohan aS in the fiUtnrc of the rocoona, which ia carded like 
catton or wool, aad spun into a soft coarse yarn or thrend, for making handa, shawls, 
aorka. and other common silk flibrica. The flma or flrun^ na first obaiord, most be 
Bleeped in water, and then aaiyreted to peHiirr, in order lo extract the gnmmy matter, 
wfairta rxndrn it too harsh and short for the Ipinniog-wbrel. After being dried it is 
made mill more pliant by working a liuie oil into it with the hands. It ia now ready 
lo he saboihtedla the carding engine, and it la apnn upon the Bax w heel. 

The female praannta of Lombardy gromliy wcnrclollKa of homcapun Aims silk. Of 
blr yenra, be fanprosed prorcaaca, fine fbhriea of thia malrrial faaro been pnidaeml, 
liulh in England aad Franco. M. A)ac. of Lyooi, manufacinrea a earicty U scarfi 
and a^uara ahawls of hwrrt dr ame. cImIv rcarmbUng iboae of roriemire. 

FLOUR, Tbc finely groandu^ of wbcal, and of any oUwr corns or trrralim. tin 
llaaxtK 

liincc the analsxea of grafau rrpTesent tha total chemi cal evamituerua of tba flonr, 
aad the cell in whioh it ia OMdafaied, a few analyses from tha reaearebsa of Way and 
Ugmoa are gisen j — 



Wkut. 

Bftfticv. j 

. . 1 

IfiiyiHim. 

HhI mm. 

OU R«l 

1 

nwilbr. 

I'BlPHMPm. 

MaU«rU. 1 

1 

I’otaam - 

. 

BOSS 

M-7S 

08-4S 

87-43 

11-14 

31-33 

.Soda 

- 

0D7 

0*64 

4SS 

0815 

• . 

m 

l.iSM 

- 

8-SI 

S-8T 

3-81 

8 70 

1-43 

111 

Magncaia 

• 

18-38 

13-78 

B-34 

8-47 

710 

10-17 

Hesqaioxide of iroo 

- 

0«fl 

0-83 

a-do 

08)9 

8-13 

1819 

Sttl^urir acid 

• 

O-ll 

O-liO 

0-38 

8-78 

1-91 

0717 

thtica . 

• 

BOO 

8-14 

5-4d 

83-00 

30-68 

84-34 

Pbaspburio add 

• 


49-34 

40-37 

84811 

38-33 

88-64 


The praduee of ana qaarter of wheat weighing 304 Ibm is, 
Danfard — 

Flonr ....... 

Biaenil or fine middliogt .... 

Toppings or specka - - . . . 

Heat pollard ..... 

Fine pnllaid ..... 

Bran and roafsr pollard .... 


t8 


BoconUng to Mr. Hard of 
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V»ai)acUa luu fi<cn Ibc failuvin; u tb* muli« at hia «¥»miiMiiinn of vtical 
fkior I — 



Tfwmtk. 

bMC 

CMmm 

rseli 8mr 

laluffiMT 

•mw. 

Surch • 





Tl« 

56-3 

et'oo 

rt-* 

6T-72 

Gluten- 

• 




KVPG 

USS 

12-00 

10-2 

2-02 

1 - 

• 




4 72 

»-48 

7-M 

4-3 

4-20 

1 flum - 





a-82 

49it 

3-80 

2-2 

4'60 

1 llran - 






2S0 

I'M 


, * 

Water - 





IfrOO 

ll<00 

lOOO 

I0¥) 

I2t)0 


MwiUrmtiau itihtteL — Tba tni awthad !• b; (pmftc gnrit r. Ifpouto Hoar 
b« aiUxil. whkli b Acqtuntlf doo* m Kimnee, liiM* • aliMb »■—«.i~. m* 

pwiMl at wheat floar will coataia ooe imntd and a baU of tba tinla, tba pmooniup ut 
tiua adalimuion ata^ be aaailr Mimaitd. llfyftum orgnmnA boon b« Mzad wUb 
tha dour, tbajr will oiM oale iocnaae ill demity Mill non i but Ibex wilt renuio aArr 
banian awa; the meat aa aabca. 

Tbeaecoad matbod is by aaeartaloiag tb* ({iiaotity of gtaua which Ibe wsportnl 
aatnida will sdbrd. Nw ibe aiticW Uaaao. Tba two bdlowiac ebetaical eriteiia — y 
also be nnployed. 

IM. Xitnc acid baa tba prop aii y of eoluorinf wheat dour of a doe oraiife Tallaw, 
whereas it alTrcts tba ookwr arah^ of ferula oar starch. 

Sad. Muriatic acid eohaiTa good wh49M doar of a deep tSolrt, bat diaaolrct fecola 
or starrb, aad funas wkb it a light and eotoarlesa eieooaa daid. dcooaipoaable by 
alkalies. 

Solphata of ino raadna aa infuaiaa of pon door wnoawhal yellow, aad iaiparii a 
bottle greea to that whiehii adulterated wkh bcaaauaL—Niine acid 
and ammooia poered snrcwastTely oo good dour shows tuwMng rentarkable i bat Iwaui 
nwal strikea a deep red colour. — (Aauy.) 

The aoKMiat of aab left by the door has baas proposed by tooyel as a test of iu 
parity, lie says. Wheat door yiebU oa the average per eent i rye door. lt» t 
bcuB and M anal, 9| liasaod bmbI. 10 per eeat. of s^.'* 

FLOWERR The asow fenwrlr girra to tbtMc tabstaoccs which wen obtained by 
sabliiaatioa: is the dowers of nlphur, the dowers of ttenjaaiin, fee. 

FL0W»:RS, artificial, MANI FACTLRE of. The art of represraUDg 
by dowers, leavea, plants, fee., vegetable natuiv b her onuuaental prodoctl^ eooMi- 
lutee the baiinasa of the artidelsl doriit. The Italiaas appear to ^e been the drat 
peojile in Earope who excelled in the art of making snidrial dowers | bat of late 
years Ibe French have been moM ingeaioas in this branch of indnstry. 

Ribbons folded in didennt Ibrms and of different eokmra were originally employed 
for imitatiag Sowrn, by bring attached to win stems. ThU imilatioii socn gan way 
to that by feathers, which an awirc delicate in textare, and nmre capable of asnnning a 
variety of dowerdike dgnrea. Bat a great didlcully was roeonntcred ia dyeing them 
with due vivacity. The savages of Sooth America mannibetun perfect featW lEiwcta, 
derived from the briltiaai piamage of their birds, which closely tvsemblctbs pradoeta 
of vrgetatioa. The btoasotas and baves an admirable, while lbs coloors aerer fede. 

The hstians employ freqaeatly the oocooni of the silk-worm for thfe pnrpose » these 
Uke a brilUanl dye, praem their eoloar. sad poenas a ttaastauvnt velvety apprarance. 
saitehie for patala Of late yean, the French have adopiH tba diwM cambric fur 
makiag petals, and Ibe taffeta of Florence fer the iMvta. M. de Bcmardicn emptoya 
wbslcbooe m venr thin leaves for artlAcial dowers s and hv blrsehing aad dyeing them 
of vsHoos bnca, he has •ncceeded hi making hk imitatidna of naton to ba very re¬ 
markable. 

Gatu pereba diatolred la bcnsole, and freed from aU imparitka, will when sprrad 
not on aabeet of glass dry into a beaotiftilly white aad delicale Rim. of gnat stnnglh. 
aad capable of tecciviaganv colonr. This has boa emploved ia Paris in the mano- 
Ihc^ of kwrra. Vegetable parchment (paper prepared V the action of colphane 
acid) hai beva employed for tba lame pnrpose In this eooatry. 8m VBamai.s 
PaaciiaEirr. 

The coloariag rnatten used ia dower dyeing are the following s — 

For reds amine diseolrcd in a sutatioo of carboruUe of pMash. 

Fee blue I indigo dimolired in snlpbnric add, dilated and ncatraliaed in part by 
Sptaiah whitening. 

For bright yellow | a solntion of turmeric ia spirit of whw. Cream of larur 
hrigbicns aU thriw colooia. 
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For vkitt I archil, aad a biac hath. 

For lilac | archil. 

Smm pctaU at* aiaila at relTct, and an eahMUvil atcnl)' bjr the a|>tilKaUim of th* 
Hum dipped ia the djrc. 

F1.UATE8, BMC* properly JImariJtt. (lUg. aad Fr. 1 Fhumamn, Omn.) Coai- 
piMiaiU of loormr and the metiUa ; aa floor apar, ftarcaampie, which easiiita of floorioe 
and eaMsnk 


anr eenaiata of— 

rloonae 




46-7 

Cakiam 


- 

• 

St-3 


Flnorme 


• 


54-9 

Sodinra 


• 

• 

at* 

Alotuioiam 


• 

• 

lav 


Fluorine 


m 


57-43 

Sodinai 



m 


Alonuniata 


• 

• 

18-99 


FlurUUc ia flooriac and alaoiiniiBn, a rarr mianal Iwiod at Stmaagwync ia Com- 
watl. 

FLI'RBS. Sm Aaraua. 

FLDUHESCENCE, iha aame circa to a pactilinr pheoameoun rradned erUnit 
by many aryatala of floor rpsr. It we look through a cryMal of Itaor qiar it will ap> 
pear yellow or gmra aa the caae may be 1 now if wa looL at it, the light tUlioc npM 
the •orfikcc on which we look, it will a|>pcar braotlnilly Moe or porpie. Mr. Noaea^ 
to whom we an indebted fur a rery eaact caaniaatiiia of the wh^ of the Bbenaaiena 
of thia claaa, refm thia HTrrt to aa alteration of the refraction of the ny by the Bnt 
anrikea op<« which it Iklla Sir John Ilcrachel firrt drew attention to thia peculiar con* 
ditiun aa rabiUtad ia a aolatinn of attlphaie of 4 nialoe ia water alightly acidniated 
whh culphurio acid. Here we have a jicrfcctly coloarlcit aoia t i on when we lank 
Ihroogb it, which aenda bock to lb* cyo Bne biae nya wben wa look at the auifaae 
no which the aolar nya fidi Sir John Itrracbei referred thia to cpipolie diapeniai^ 
ordiaperaioa ftom the Int aarfacc of the fluid on which the light feU. Thaw an 
maay tahatancea which nMwnr to | in ai iw i thia pro^rty of altcriug the rcfractioa of 
nya, or ace flaonacent. Deyoiid thia brief cspianaliun. we eatiool afford apaee in thia 
diMtoaary to deal with the aubjert. We niuU refer tboaa intenated to the Philoui- 
phical Tranaartiona, ia which Mr. Stokea'i ronununicationa appeared. 

FLCUULNE. cicncatary baaa of fluoric acid,wiuu hai arrar yet been 
iaolaled. 

The power of libmtiog a principle fVom floor which would etch glais 
waa known at tat hack aa lATU 1 SchNle,ln 1771, examined fluoric acid, and tvgvdcd 
It aa an oxygen conponad with an nnknowo rlamcnt Ampere, ia lalO,derenniiied 
the fluoeio aeid waa a componod of hydrogen and fluorine. 

Fluorina combliMa with moat id the nielala, and with hydrogen, bonio, tUieua, 
tulpbur, aad phcaphoniai whh cblorior, bromine, lodiae, a^ oxygen it exhibiti no 
tendency tn uniie.^ 

Symbid. Fi e^nrralent. 19. 

bl.DOIl SPAR, (liaat JiaaUi, Vt. i SmAJ laar, Grrm.^ Thia mineral often 
cxhibila a rtricty of ririd coloura. It crpratalliaea in cubic (mooomririe) ayatem, 
with regularootahednl and tetrahedral cleaTagea 1 apcc gnr. a-U 10 3*19 | II -4-Ot 
aerxtehea calc qar, but Is tcralcbed by a iterl point: uiuallr phoapLinteciit with 
heat: at the blowpipe drrrepiiatea and fuaci into an opaque be^ t acted oa by 
arida with iHaa ng^me ni of a vapour which corrodea glaat < ila aolutioo tffutdt |>rr. 
ciptutaa with the oxalatca, bat not with ammunia. Ita cunatitncala an, flnee^, 
49*7 I caleiaiD. SI'U ia 100, 

Fluor apsr ormrt nbardinaie to nuptalllo veim i aa to thoor of lead, in Dcrbyihin 
and Cambwtiind g of tin and copper, la CornwalL and ia Baanoy aad Bohrmia 1 'IhiI it 
la found also ia tit tarn or Tcina, aiber in rrntaUloe rnckt, aniiieiBird with qnartx, ha- 

g iiea.&e.,ia in Anrergne. Fora, Voign, Norberg in Sweden: Korway; Pctmbnrgi 
iinroek, ia Smiand, Ac.: nr among •eeondaiy Umeataora, alatea. and aaadttuota, 
hi Itrrbyahim, Cimiberiaiid..Can:waU, and Nrw Jeney. It vxiata alao in iMt amyg. 
dabiida of Scnrlaiid. and ia the volcanic pmducta of .Moola Sumiaa at Veanviat, Tot 
variooaly oulfinrrd tpeciineni. culled Derbyahire apar. are worked uyima t^ laraiog 
latbe into vaaca aad other omanirntal olt|e^ ' 

A ten heautifid variety, which haa brat much natd for omaaMmial p grpoaea, 
known from ha coloor aa ** iUne Juhn,’ luu been obtained fhan Tny laUf Bear 
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Caalrlnn, Dfrb]r>h!i«- Tbc WutifU ndmir of tW iiatsrm) fliuir bu beam ro ccc w 
f«IU imitMcd bj riMtiatt •oom- of ib« Minuaoii vmHbties to brmL 

IHaor iimr k mpiujrcd to • cootUarmbU czimt ia tb< prodoMm of brdrnllaorie 
acid and for Hrbia^t i» gbua. It it alto awd bp lead «mrlier« a* a fliu. The bcaiulAil 
pbeixrairena of Jim mt tm c t ia to aanird Ibani tbo Ibct tbit aui^ of Ihr dnor ipan 
navr tbo power in a bigb drgrto of Ibaa affreting tb< npi of ligbL Sea Futo* 
aaacaara. 

FI.l'VIATILE (Jfonw. a rirer), brhwgiu to a rirrr. 

FLI'X (Eng. and Fr. t Fbut, Gono.) ai^iMa aop aobataaea eaMbb of proatotiag 
tb« ftuion of twrtba or artaliic ema ^ beat. Wbllr fltn ia tbr nwidnatn ef the drfla- 
f mtino, io a rrd bat onirifair, of a wiitort of tw-n parti of oHn and ooc of rrnam of 
tartar. It ia ia foot aimi; a earboaole of polaab. Rlacb flax ia obtaiaod wbra cqaai 
porta of nilra and tartar ar* daflagratrd. It own ila eobatr In tbo earbnoaoroai nuiiur 
of tbo tartaric acid, wbicb rennina DDoanaarord i tbo quantitp of bHiw being too aanll 
fur Ibat parpow. Tbo p m en w of tbo charcoal nadora ibU prrmratian a omrvaictil 
flux for nalacing ealciad or oaBiard orta to the nwlallk atalo. Limoitotv. flour ipor, 
borax, aod torrnd lartbp or matallir oxidea, art einploprd ai fluxto ia taatallargp. 
Seo McraLLraoT. 


FLV POWUER. Undtf tbla oatne ibep aeU on iho cootineni the blaek eolotirrd 
pnwdor obtaioed bp tbo tpootaaroai oxidiiaBMrat of initaliie amiiio ia tbo air, Va> 
riona prtpintioiii of whila anenlo art oatd for the toau parpoao in tbia eoimlrp. 
Kinf'iprllmr (a mtieh aaod« h thuold bt made bjr boiling lofrrthrr talphnr, Uaic, 
and white anenie, bat moeb that it aohl ia aMtclr aiwaie and i^pbor adxtd. 

Oificxtiiig on principle to the fluniiiar oat of araraic aod daagtrrooa tahttoncea, 
a prvrerenee map bo girao to a mbitituta for the abort, aiada bp boiling auaaaia chiM 
into a Mrnog deceetiao and tweticaisg wkb loaf ragv. Tbia anwia to ^r« dcadip 
power oxer the flieo, who tan wwreeir >|nit tbo liqaid witboni iatbiUag a dotdip 
potion, and ihep are aeon to (alt foam tbo ceilioga itrf waila of tbo roomt aoeii afot^* 
wanb. Many ef ibteo compoaadi for blUiog flioa are laiipoaod bp thoir odour to 
attract flier into the rociina 

Tbo hKaarenienec to manafocturm and Mbori foam fliei, amp bo obriatad in manp 
eaaca where aparuncnla are reneired. In be bept aa foea aa poaai hio flnmi them, bp re* 
fenroce to fli^ leeonlod t>p liarndotai, of flabennrn aonaaadiof tboniirlm with 
Ibeir neti to beep off the gnita Woare iadtbCtd In WiUiani Sponco, Eaq. K.iLH, Ibr 
•omc Tetp carknt porticoian rcipectiag tbo eomaieo boaio flp emamaaicalrd in a 
paper to tbo Katomulogical Sociotp. Tbo caaniiaa bouac flp, will aot ia gmcral 
pail throogh tbo nteabe a of a net. Tbo iahabitanla of Flnreoeo and othar parti of 
jialp are aware of this fbet, and p r ote c t their aportaioati bp hangiag aotwora ap at 
the windnwi, that at all liatea the dmini and wiadowt map tie kept wido open bp biag- 
tng a light networb oror the lUrTture t the laeabee map be of oonaidorable width, 
lap enoogh (hr terenJ fliei on the wing to pnai thtoogb, and no flp will attempt to pau, 
unlcm ibete be a atrnng ll|^t (anolbcr window oppoaitc, or raflectina foam a loolung, 
gloaiX A knowledge c )f tbia limpie meana of pmtottioo foam flita on the wing map 
pieeent hieiiBTeiiicoec from theae Introdera, and obriatc tbo neexaihp for potaomi to 
dcatrop ibrm.—T. J. P. 

FtiDDER, ia the name of a weight bp wbicb lead and aome other motali were anid 
ia tbia eot iat r p i bat it la now rarelp oa^ It raried in ita amount in different parta 
of the kiagdom, being |9| onti, at 11 bU| ft owCa.at Nowcaatlo t XX cwia at Stockton t 
X4 ewta in Derbpibim 

FoilJL Thin iheet eooper ailrered and borakbed. and afterwardi eoilod with Inna- 
parent colonra mixed with kiagtam, ampio^ bp Jewelkn In improre the hrilliincp 
of paitei and iaforior itoaoa Tbo fail k looimod ia tbo aoltitig, and tmurelp oorcra 
the back of the atooo, to which k importi moeb of ita own brilUanep. 

FOILS Thin learea of metal, oanattp altopa. of rarlmM coionn, emploped prin* 
eipallr for beigfateainf the briUiaoep of artileiil gema. 

FONDUS, k the name giren bp iIm Fiwncb to a partienlar atple of ealleo priatiag 
rraamhBng the rafaihow, ia wbicb die eoloan are gradoated or mohod (/ImJao) into 
onoaautlHr. aa in the prkmatio ipacuxun. Sew Cauco Panrrtnu for a dneriptioa 
of Ibe p r oceia. 

FOOD. See Mirrxmait. 

FOOTWALI„ m mtuimf Irrm. Tbo ** wail ^ or aide of Ibe rock ondar tbo minaral 
rein i it k aa enmuonlp called the naderfopiag wmU. 

FOOTW A Y, • miaiaa tarm. Tbo ladderi bp which tbo mlnen dmernd and aieond. 

FOROK fding. and rr. t Fewtr, Oerm.) k tbo name rilfaor of tbo fornaer, when 
wrongbi irun k kammoivd and babioned with tbo aid of brat, or the grant wnrkabop 
whore iron k made molkabte. Tbo farmer k called a amitb’a forgr, tbo ktur a 
ibiagiing aulL Sec la<m. 
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f(7 rcpmrati ■ pwtaUa track faCKc of • rar; eammiidiaM dMUraettaR. 
A u tb« cjliiulrM l<-«tW bclluwt, |> it >i »i 1 down bj a Mlkai liNriaf, ind worked bjr 
Rteeiui of ibc hAn<U« at •, wbkh 
BOTct the borixoatal iluft t, with 
>u two AttacbAd Mmiclmiiar 
Icnen aod cliAiai. n u du pipe 
wbich coadoeu the blut^to tbo 
aoulo at B. The bnirtb mj b« 
covcfrd with ■ thin flre.iil« or 
with ciodcn. r u a «ic« died 
In Ike •rroag tvctugwlar ftwou. 

Thia apparatue aaawara all Iba 
ordiaarj purpoica of a amith'a 
Ibrpa i aad U peculiarly adapted 
to thlpa.and to the cxeculinci of 
coffiiieertag Jota wpcm railwaya, 
or la ibe coimtrjr. The bei^t 
la 1 feel • iDobca | Ibe length ta 
» Awl B ioebeai Ibe width 9 liwi. 
n'cigbt about 9 ewt 

llolixapffcl deacribee anmhar 
portable forge of hia own eoa* 
alraetiiin, pnaaeaeingaiaiiy ad van* 

With the DiaaipalatioDa of Ibe 
forge, it la not the pruvioce of ibie 
work la deal. 

lilUK. a auarnp Irrac A mine la aaid to bw “in fbrk.** or an rneina to have the 
“ wawr in fork." when all Ibe water ia drawn owL 

FOKM ATION. A (ttologlcal imn. which ia need to aignify a group of roeka. t*~ 
brred lu a ronmoii origm, or bclooging to the aatao period. 

FUKUl ATE& Cooiponndi wi& formie acid. See CWt KtHemn */ fhmutra 

FUiiMlC ALTO. i^Wawyur, Fr. | /baauoeaaurc, Uerm.) The acid which 

ezMta ID the bodica of anta, aaoocialcd whh aulie acid. 

Fiirmic acid waa obtain^ aniSctally, originaliv by Fiaher of Leeda in l*7U, aad 
aobaeqnently by Dr. lloUe. by dialilling red anta. 

It mar be prepared by botiiiig I part of atarcb with 4 of nilpbtine acid, and 4 of 
water, alloeing the Ui|uor to cool, and adding gradually 4 porta of the block oxfalo of 
mangaocae and diatiUing. For the rractioua wbkh lake plaoo aeo Ure'a Ohnuotf 
Ihctmmttrf. lu formula ia L“HG*flO. U ia a daar culoarleaa fluid, wbich ena- 
laiiiaeu below 39'' into brilliant pbUea 

FOKMIILAJ, C11E4IICA1» See OurTTAuniTa. 

FORMV UfL The hypocbutical bate of fnnmo acid 

FO.SSII. f/Mt^w, any thing dn^ flrooi the earth). Ponaerly all mineraU were railed 
fuaaila. bat tbo word ia now rcatncted to eapreoa the rematna uf aaiinaia and planta 
found buried ta Ibe earth. 

FfUitill. IVORV. The bonea and tniki of elepbaoti aad mammotlH an ftmad in 

eaaicm Rbtria. and along lhaahorra of the Anctlcica, in great abnndaaoe. Thalnaka 

•* ihM Utr fveent Ivory. 

Ftll NUINO. In firandriea allarbcd to hlaat.fnranrea, when Aron 90 to 30 Inna 
^niD are atr dine, iba mookla are geaerally nrre trmtgha eat ia tho rand 
tm whieb the melted metal lluwa and roola la eontacl with tbo ur. The anrCtcot of 
tho eouinga n^ la ihia manner preamt appeanacoa which vary according to the 
qnality of the iron. ' " 


^ kin^ odapted fnr foanding pnTpacei are ihoae which are bmwC flaid when 

“ contain moot carbon, and are callod Noa. 1 aad *. Tboy are dio- 

tiagoiabH by tho aorbee of the pig of inn, which waa eapoacd to the aiir during 
cooling. Mag amooeb. ^ preamiing a alighUy omvea flgnre. The aorfberaof Now 
a ■tMl 4 mm of tli« whit« cr^ftalliM ^ (maii tnitftbte for v«kiii|r Into 

It*®) preaeni a conrave figure, and tint aurfheca are very irregular and ^llcd 
with holea. The colour of the ftiictnrr, and the doarncia of tbiu gram, alao indirate 
tbcjmptintna of flurbaa hi pig-iron. * 

TTbe of niet^ nieltiag lempermoreu of metal, Ac, rtqnir* the eloarat 

Miervoliun on Uie pan of the workmen and fo r e m e n who pnetioo irm Blinding, and 
there nicchanicn are ia the practica of ohaervtng diilirreiMce ao minata that Iher 
•ppreemted ire tbo efarmin, or aapmaed in wmda. 

Machinery baa enabled the modern fauudtr. by mciaa of raUwayo, turn tohlri. 
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tnveUiof eruai, aad ilaia-|iiiw«>, to Biorr at wW Ui«JmvkM m«*r« wiibont co*. 
fiuMO and »iUi irraal eipnbiMai« bat aothina bot tiw traditioiu of lli» Ibetnry. ai4 
iba raoataat habit of ohi i nali«i ii will enable him to imadnet tiratterly tha matting and 
caating of Btotol an oa to airira at cartain taanlta. 

Thia la panaad by tha atnauni biluraa ot thoaa wboandattaha to maha dmeripboM 
of ouilaga, of nhicb th« haea had nn perknia ksovtedgr. 

^eii branch of foundrjr work ainat ha •cadied in dctiiiL and *a can imlj pratend 
to indicate ihooa dircctiani in which pragnaa hoc baaa and fa beiag made. 

FoCHoaT.—The pmean of Iran oaMkitig aad the conetractiao of fnmncea haeitig 
baca deacribad uadcr other hcada, the rraaialag port of the boaiaca of a foandrj. rja., 
that which ralalm to the preporatiao of tha monl^ and moaiding. will aow ba dca cr i b cd. 

AfaaUiap.—Tha art of moaiding la oaw of the atoai iatportaai procaoaca carriod oo 
inalbuodrjr.oad tha tooecM of tha Amader la dincti; pmpoctkmed to the akin and hn 
goonlty bnmgbt to bear apen tha prndactlon of tha patteraa aad tha ajitam of maaldina. 

IMiirr BtoUla eta ba eaat into the variate of ahapea in which thrp ara wanted, 
patlarna naat be mporod of wood or nwtau. and than moolda conatmcird of aoaae 
aaOcicotlp iafiMiUa material capable of raeaieiag the (laid meuL nod naaiaint; it 
witboat nnitiag with it aatil it haa autulillad. 

A miatun of aand and knot (packed tighlljr into metal botea. called flaaka) ■ 
generally ebnaen oa the mairrial Aw amking atoalda, and ta empiojnad adeaatogi'oualj 
for aeetral important rvaaom. 

Flatit, —In nwlrm (boadrica a apMeai haa been laecnted. bjr which flotht of onp 
dim ra ai nn a mae be eonatracted bp meant of bolting together a mraiher of rrctaagalor 
firamea of cam-Inm. to tirangrd at to admit of bring e^v eonnertid together. 

When the ptrtienlar raounga far which the ilaak haa been eoattrnoird. iw rather 
eomiwuiid^. are oompletcd. the aeparate plccca an anbohad, aad an twndp to ba 
oombinnl in aoiae new form appropeiaia to the dimenaiona of the paticrn neat to be 
luiwlded in them. 


The lom of eapital. lie., invealed in floakt, oaip oeeaiiaitalip uied. ia thm mved. aa 
well aa hnaaf time lanorrhing far the daareqalmL The aiwce devoted, on the old 
apataoi. to tha rreeptiaa of fiaalu betosging ta a fooadrp waa verp large, and thia 
m^ now he approprmted to other pwrtieaea. 

SamJ ead liim. — Foeadera farmarip nacd. on aocoiait of price, the dcwrriptloa 
of aand mom aoceatihla to them, hot at the praarnt time, the coaTenWMe and cImm- 
neat of ndlwap carriage hot enabled apwcial i{iialitiea of mad to ba dehrarad to ail 
psrb of Eogiaad. 

For faooding pnrpoaet aand la mooh improved bp the edmiaton of eoke. ernakni 
and oahicmi to a hoe powder, aad a mlU for thia parpoae k oa iiiriiTp la eeerp 
larjn fauadrp at Ihoat tor griadlng aad mlcieg loam. 

Mnuldiog aand mutt be a miatnrr of a large onaatitp of mice aad a oaull quntitp 
of alomioa—the propertp at the Utter mairrial beiag to cement the graini of tOea 
together. Loom eoaaiata of the oame maleriala miagied in oppcaite proponham 
The prenoratioo of loam far tboae porpoan far which toad ia not adapted, ia an 
important dntp in a fonndrp, for a gnat quanlite of loam corca luva to be — and 
dried ia proper oecna, wbt^ k a tedkoa apeniioo. 

ktaap raoinga. toeb aa tha acrewa for ttenmera, art more conveairnUp coal in 
mnolila onaatraated of wet loam. Tbete an shaped to the leqnind form when the 
el» ia BHUat, and then eaicAtllp dritd afkrrwarda. 

Other cattmn are of wieh peottliar thapei that thap can onip he prodnerd in 
monldt that Uka in a vast aamher of pieces. Tbate nioaldf an tbea formed of s 
namber of pieea of hardened sand, held together hp krips of Inn or of platter, if 
the load uaed ■ ant ooherem eooagh of iiarii. 

Compoanda of ailes and alnnuaa an varp Ulhaibie. tad when moittenad vriih water 
and foecd with corbonacmaa mailer, ibep on capable of rcedviag the nuat daikota 
imprcaainaa from the patteraa which tha fauodcr cmplopa. 

Uraius of aand an to irrvgnkr in ahtpa themorlvn that tbcp leive innaraenblB 
imgaUr tpacea botwcoi them, and theae iaterrak form a net vrark of efaaanrk 
which pcfM the rapid cMape of tba gaica, whioh are so einUntip oenented bp Ibe 
eoDlact of bot metal mlling apoo wet aand. 

^erfaiW CawuiM —Ever/ pear, tapatn order eastinga to be prepand of men 
difflcalt and compUcaud fanaa, and wuh greater perCectloo of asifoce Iben Ibrp have 
rcqnired befara. 


The rcaaoB of thk k, that with the prognm of da BKchaaical artt larger aad 
ttnmger maobiaef an ooatiaaallp being iatradooed. In Iheaa machian gnotrr 
i:cadineat of caat-troo foame work k neeoaaarp. than can eoaveoientlT be oteaiood 
when tha fraaa k made oat of a aamber of piceca of iroa cast teparalalp aad thea 
bnil^ together. It wooM be impoaoibk to noold lane foamea with pkoca pnjietitig 
oa all atdea (prepand to receive the moving parta at the machlnca)^ and jattmg mat 


# 
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U> roaxnrj dimtioca, la •n^.daak* filled witli iuhL for Iba piRrni nraer coaM 
ha rrmnrtd viibnat daim^iiiK tlw infanaka. Toaiavt tbeae tlUBrtiltira Ibv mndmi 
iroafbtmdar haa kail to fbUow tbota plana vbidi vvra fim profMt prarticBbla by 
tbnaa oho hare defocad thamaelTan to coaUDg bnaue ataioM. la foandin^. aa io no 
man? oibar brnaebn of aiaBafaclarp, tbe dwcoYrrlca aada in proateating tha ftoa 
arta M?e been adTantajeaaaaly adopted by tboae ropaced to vorki o( otilitr. 

Faltt Cbm.—Tba latrodartum of tba drawbarka, or Iblaa com. auaia of aaad 
pr?a^ bard (and admiliiaf of takiof to plecai by junta, at aaeb of whkb a byrr of 
partiuf nod la prepared), tued for fitrair eaatiap, aiublaa tba moiiMor to work at bin 
Ictonrr. aitboet foairioa that hit tnoald any tiutibbi to piccaa, and alao enabita bin to 
fiuhioa theta drawbaeka ar aoraa iato tba moat coinplicaiad famia, with tba |M>war to 
rviao?a than whlla tba pattern It mnored, nod buibl thrin op apam rotmd the amply 
apace (Aanarly oecaplcd by the pattam) oitb tba pmlait focUity tod aceoracy. 

Tha trorbnra, wbota occapmion it to koetid tba toail lota tba fbma reqairad 
by tba foandrr. ara lamrd raootdan, and they form a aery oanrttwa body of 
narhaaira, damandinp and reeaialnp btph oagea. 

Tba Btonldar haa oftao ooly hit taod, hit Haika, eraaea, and a foa alnpla tooh (for 
amnotbing roopfa plaraa, and for rapairiof the plaeea in tka aaod wbere tba nmoM 
baa broken aa ay daring Iba lifting of tha laitlem) t he baa to make proper amngemanM 
^ iba rait of tba aunoapbaria air wbieb Iraeca tba mould aa tba Said metal lakaa 
ha place i and ha it aaptrted to produce an exact ropy in nwlal from any |jattcni, 
aimpla re eomplicaled, vhicb may be bronabl brfoca bba. 

It will be aeidant that to prodaca a good result «iib aach Imparfrct apptianeea aa 
the ordinary mnnlder aiaa. a tkilftil oorkmnn mul bo amployrtl, and time cxpaadiil 
in propottHNi to tbr dtHeulty of tba uparatioiit to be pnformed. 

nnietc only a Ara iaroreatioai ftom a model are rrqoiml, h It oat worth wbih 
|o tpoad money in makiog rxpanaltt paitrrna, or providing tboaa appUancM which 
may eoable paiurot to be moulded with riciliiy and liltia tkill i but where Ibouanda 
of eaaiingi ara wanted of noa akape, h la rxpedient In tpand money and abiU on 
potierna and luola, and rvduoa the woib of the nuntlder to ha minimum. 

Jfauagrmrmt. —Tbr beat managed foMiadry la not ibaf in which good caatingi atw 
ebtnided by tbr amplovmeal nf akillrd workman tl a gml rxprnae. and witbrnit 
trosbla or iboogbl oo tfoi port of tba prineipaJ, bat rather that in which tba pattnna 
bava baati conatructed with a apcctal refarenca to tbeir being mat whb the minimam 
of tkill and the roaximnm of acenrwiy. It it only by tba Airathonght and calcnlatioa 
of tha nnoagi-r that tuhaeuuent opareliont con be reduced to their tmoUast rod i nod 
in the foondiy, aa in nil other mnunlltetnriea, the true prinriplaa of tenoomy ate only 
praouacd where the hesd work of one paraoi tavaa tba manual labour a large nambrr. 

fumiemeaia.—Tba attentiou of Amodrra bw lawn turned—lal. to tha niethoda 
by wkkb the labour of otakiog moublt in tond might bt reduced i luL to tb« intro* 
duetino of impr u v e manta in the mode of eontlrueting pattem and mauMi; aod Std, 
la tha m a unlbr tnra ^ matalbo moaldi for tboaa puipuaaa fur which they could ba 
■fVhrd. A great prograat boa bean made during the laai twenty yoara in thcac 
ditferent direetioiia. 

■Afaafoaa MmmUtmf. — la tha large indaatry carried on for the prodartion of 
caat-iron plpta tor the cnaTayaoM of water and gaa, machinery haa been applied ao 
that the opentiou of pipe-muuUiag If perforoiMl alnmat without nuaual faibuur, whli 
great rapidity and pnrrmcm. The raat of pipra at tba ptmeni lime ia ooly abtw if 
per too nbora t^ valoa of plg.lrnn, ool of wbieb they ara made. A turn very ainall 
when it in cw itidcrad that toe irou haa to ba re-melted, an operatioo inrelving both 
a coal of foci and n loan of 5 to 10 perornb of tba Iron in the eapoU. An fommua 
machine Ibr me^ng in tand. apor nod bevel wbrela of any pitch or diameter baa 
baeu am ployed in Imneaelnri i tlie advantage beiw that the wmehiiie moulduig-tmil 
acta diraoUy uptm the mad without tha interveatimitf any potlarn or mould, la any 
large foumtiy thara it aa rnonnoat noraaiBlatiua of eoatJy whaat-imtteraa, taking up 
■ of apuee.nnd lhaae cun aow he diapetiaed wkh by auhalitating the wheel 

noaUiit^ HaWvtvcbaltn tn mooMcil A tuarltbhMMul |ilow^ftlnut^«bich 

altbough uoly weighing • frw pouada caek, ara nold at tba low rale of S/. a too, ara 
mwpdrd ui a machine. 

PUli Under the nest claaa of hnprowmram the introductiun of plate* 

eaathig haa been the moat fomiiftit of good letulta. 

ip’^ aapeima and iruuUt in a foundry ia the Mury done to panernn 

and to their impraaokwa m tha mad by the neoeaaity, under the ordiaary nttem of 
mtiulduig, of mnking the pulteni, or poahing it firm ia <ma directi^and then to 
^hrr IB order to kwaen h. Now, the oldect of tbe maebiniat b to roCMtniet ill 
^ ipuitUrv brsrmgs, balm, and wherb. Of apeeiHwiaiaev, and then to caal iba framing 
of hie manhrna ao accurately that the workiag parta may fit into tha frame withoul 
*ajr W Mniil Ubour. U order lo dfoot tUir, vrrry prqjK}iai nmd cier j aiimore la 
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t)w cutinc maal be at ao eaact diaUaee. and Ihia am aalr I* attained br niipli>T><>X 
•* pUte-eaating, ehrra Uie |ialimi b attached fltmlT lo a irfate. 

and it w iB|iaaib>e the mauMcr Is dUtnrt or Iqjale thr intprctajuii. rUte'Caatioa 
bM bora loM known. Imt was ijrartleaUr eonBaed fi»r many yoirt Is the produwion 
Of mmII aitirica. Hirh aa mat aaits and nrau. 

In a pUts-mowld for riTH-cauing, tbs thafti of ibe rireta are altarW lo one aldr el 
Ibe blaic, which b l-in. thick, and planed on both ildm. Tlie bnda of the rrmlB am 
M the opiuttr aid* of tbs tdata. Tbs pnidea on the apf^ and lower Bask adnil 
lbs pUte to 6t between them, and when the pUle la (ithdrawa Un- aptwr and 
lower flask cine* perfectly, and are la all rr*|iFets like ordinary monldm’ llaskiL 
The priscipu of nwMidmg is eery ainipie, and can bs porfonaed wiibnat skittad 

•tut 



R a. tint pdtm. 

UWr ten litm as fost as ordinary tnooMinif, aod with fkr aieater BceimcT 
^ piste la Inserted between ike upper and lower flsaks, aod aaod m 
the plale b Ikn wahdrawn by •miidjTliftmj It | the gnUtea prevent any sbakLg 
In Ikw openinm » when Ibe flaalis are eloecd the Inpiviainu at the head of 

*" ‘•■nft. 'Hie Brat expenae of potleroa and 
'• '"1®* •»“* accumc) and rapidity of ttwproersi of 
•^adraaujwiua ai lo oanaa u to look to the tpplimtim of plsie-c^sa 

«!* in«Wno-niaher iLnaad eveS? 

jt^T better Otttiogk at kiwir prtccSs 

Whifa both «dir« of a patiern are ajrmmatriaal om half only need be atiMliMl ta 

"iii'.L’irr Of‘-‘"I •'ft bi.nir^An.p*;L:3^,i!: 

pattern «»•( be taken off both la the upper end lower Hmk^ and when tbeae erw eniled 

^e reeult wUI be the «,« m if both eSm of thr pbJtid Co Cllw IW 
ntwymmetneal paiiems both lidea of the plate must be employed. The evsltni of 
usi^ plaim with spertnree la thrm, throogh which peticma could be poeh^ sOd 

S^Tbeli h rSL,“uSCm«^ “ >no.hliu,.bo« 

‘ **'‘“'* “f "f diameter Mtbo apel^ 

■hut with a Ww. to tlw the t«d pba of atrlhing tbs rore-oouhl b sCmC crins- 

‘"‘f” ** ‘“^JW'><*»«ofn>oolditvsh!oriudsbSf 

inejmwld b weU dried and heated, so as to dnra ool any muiilnm (ram ihsaomtiraa 
^twernthiograma of latMl. Ily this meant rhanneb aia opened for tbs rsoidCans 
aid tbs^JI^fo^^*^,2^lf“ tbs entranco of ihs^l metal into ^maSl 

in ralJ^^lbe^^ f ‘1>* -nd s and 4 finCLtinga 

in roriT toe airbee of the sand with a euating of charcoal duxt. Tk* nMact of tloe 

Klee* whiehCrSr 

^ Instanlaoeooaly b performad with the graeMMotr* 

lainiy by tbb Nropb mraai. iareaied, prohnUy, by hs mrlieic metalk^La. Tly 
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InrorpontiBK » qtanihf of cbarcotl or cokr-diul vith ik« muxI, ur &eiii( iW au>d 
wbh carboaaMoai matter, toy oxida of iba rartal vbirb nujr ba floatias aaunfat 
tlw iranr metal ia at > 100 * rrdoaed. Sami (beiag a iiao.C(m<iitrtoT) Aon aot ab- 
otrael the heal frum the fluid metal rapidljr, a^ iherefure, onlitliScatkai of the 
mrtal takrt plare cmaparatirrly rrealarllr aad njualljr ihitHtgimel the mam 1 ahen 
nor part of the caotina oolidifiM lirfcrr tar adHniog p**^. flaai oftro oorur. aad to 
arobl time the okLU of tho practical ftatmlrf li aeenaarp to arrangtog for the entrance 
of the metal at the propetCfioint, and for the rail of thr air. 

>Vc neat proceed to the third elau of ImproremenU In mouidiag, that of the catn- 
■km of the apotieatlon of lortallic mouldi. 

JlfrOuf ifmtUt .—The pcaetiee of eaating brooae areapana la nuKilda madr of bronie 
(tdacbened orrr oo their inrfhe* In prermt the floid metal nniting arith the mould) 
appoari to hare braa a xmy general ooe among the ancimta. 

Siirae mould* of thie that^pllon hare brM dieeorerad omoogm the Cchie (?) 
Mtna in * dieintarred in dilTcmil parta of Enropa. 

Tba IbeUilp flir the etcajie of the braird air and goM* fVoai the eond moolde into 
nhleh tli|aid metal ie pourH. k m much greater than that then oumlda of metal, that 
at the pivaeot time neither btam imr iron ■ pnnrcd bito metaiUc loaolda, rarcpC when 
n particular pnrpciee la to be attained, Tia„ that of ehiUing ibe enrflme of the iron and 
making it aa hard ai eteuL Iron cannot ^ chilled nr haidaoed to a tand mmiM. 

< mUI /ram .—lliii pr u e em of ratting in meui moolda vaa mace tappoeed to ha a 
mndrm hiTHDtiaa 1 hot it now appran, from thr mrtal moolde diecoerred emoog the 
rrnmiae of thr Celtic race tbnwgiunii lkmi|ir, that lha hronie weapooi of the peopb 
who preceded the Uuenaae ttete groerall; caet io metallk monlde, ead not ia land. 
HiiUed e^ogt hare hem brongbl to great pcriaciioahp Mreera. Raaaome.of Iptoich. 
Tbrir cbilkd plougheham ami chilled ralltrap chain are rail la mnnldc of eoeb a cm* 
itrnctioo tliat the melted iroo eomee ia contact nith irao la tbota parta of the mnulda. 
where it ie wanted to be chilled. A acetloo of the caning f howl the effect nf ehilliag. 

jCiarw— fo cuting line (1 cheap and nbundont metal), which fme* at a low Utupera* 
tare, rarCaltic moakli map he moat adrantagmulp tued. it ia, huwreer, nevtaiarp to 
heat the iroo or bram mooM ocarlp to the tempeninrc of mcltiog line, in order that iha 
rapid ahatractioo of beat from the flnld metal map tw preeanied. liie preporntino of 
mrtal otouldi, and Ibe eaning loft metal ia them ia now an ealaatiTe and iia|>oriant 
iodottrp OD Cemtinvnt. ftir ornamental line eimlngi hare imidentp ranm into cx- 
teniire ue laonotniaroreoftbediMOTerpaflheelcrtnapplDg proem. Wheneenered 
with ■ thin coating of hraoa or copper bp a galTinie bettrrp, ilao map bo faroaaed m 
at to preMnl almoet the exact cxtenial apiiearanen of real brooia at atrnth of the coat 

When meul monMi an mad their fint eon ia errp great, aa ihcp mint be «"«i|e ia 
namaroui aenaraie pieera ao aa to liberate the eaiting*. The jointa and urnamenla 
hate to ha chaaed and aecnratelp fltled at a great rxpeaae. Their me, bnwrrcr, re. 
ipiifea no ihill in the workman, and iherapiditp with which the aioe iacaic, tha amuld 
takrn M plecta, and the coating remoTed. reodcfi the operatbn a eere rapid oud ecooo. 
mieal one—A. T. 

Such ia a mmeral view of tba practice of fboading. The detaQa, howeeer, which 
an contaiard in the original artiein ia llie iatt edition of Uiit diclionarp, appear 10 
valaabie that that articia ia retained In addidon to the abore. 

The eoaentUI porta of a well-mounird iroo fboadrp, an, 

1. Magaainea for pig iroin of diffrrrnt qnalitiea. which an to he mixed in certain 
proportiiHU, for prodacing caitiagi of pcenliar ijualitief 1 aa alio for ctml. coke, eanda, 
alap, powdered eharcnal, and eow.balr for gielng tenaeilp to the loam mooUings. 

1. One or more coke arena. 

3. A wnrkahim for prrpuing the paltrnit and autrriala of the numlda. It eboald 
contain mall edge millaUmea for grinding and mining the loom, and aaether mill 
for grinding cool aad ebarmoL 

а. A ratt am, called properip the fonadrr. in which the raotild* an madr and flUed 
with the incited metaL Thm moulda an tn gcMral rerp faearp, comiatiag of two 
pwrta at Irajt, which muat hr arpmted, tnrxied npoide down eurmif tiam, and replaced 
rerp exacdp upon oew aooibrr. The catting ia gnirrallp rff, cted by mnoe irT Urge 
Uillr* or poto, in which the melted inn ia Crtnepotted frimi thr enpoU where it n 
flued. Hence the foondip ought to be prorided with cranco, hating jiha morable in 
errrp directum. 

•fcirb wh mooMa may be readily introdaccd. aa nqoin to hs 
anlarrlp drprieed of hnmlditp, and wbereaftroiig heat mat bennifurmlp maintained. 

б. Bath bloat and air flinucca, capable of otchiag apoedilp the iiuaatin of eatt-lna 
to w rmploped eneh dap, 

7. A Mowing niachiae 10 nrge thr fnaioo la the fhrnaoea. 

/ ijf. tSt, reprrorata the general plan of a wcltHOounlrd JbaaJrp. 
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«, la • capob AmnMX i< it tapabh of toDlalaiof 9 font of cait-irtNi. 
a*, k a timiUr Atrsaec, hat at tiaaUrr Jlawn»i«i». Ibr brinfiaf <knra 1| teatL 
It a fomaca likt tkc Brat, in nmm tai fnaat cannot. ^ 

9 9 9 9, a TaM (uamirj apomanu, «b«at fkair «o a jani ia depdi. it fnmrJ ef 
aad charcoal pa«<W, vliieh hare alroadjr bcea nted Air caatiaA and arc icadf 
Air bMpiae ap ialo a utatTatani. or to be acooyd out arbea depth It vaated Air iIm 
B ioalda There arc btaida tetcr^ ojliiidrica] niu, fVaai fiac to »ma yarda ia depth, 
plar^ Bear tbt Amtaera. They arc Uaad with brick vntiL aad art otaalljr Ml Atll 
of iBoaldiaf taad. They at* eaiptied ia order la rNtir* larRc araoUa, cara beiag 
bad that their top ia aloaya betev the oridee Brom ahicb the aicllcd Biatal it ta p ped. 

TImw taoaldt. aad Ibt ladlet AiU of melted aietal are IHIed aad tranaporud by 
the ana of one or aior* airo. when their aeifhl iaouidaralai bat if N be e i iat l d na bie. 

they arc taarid abeot by craae*. «hnat rmicBl 
ibaht arc piaeol at e, d, d ia eormpoadeaec, to 
that they taay apim occaatoa traaafer the toad 
from no* to aaotber. Each craae ia compand 
priacipany of aa apripht ahalY. ea ibr aeed at lop 
by a coU^ aad laraiap btltnr opoa a picet la 
a urpi neat of a boriaoolal beaat, ttrelcbed out 
IVom aaariy the top of tha fonarr, eith aa 
fifaUqae •Ut^tmiap dowBoarda. like that of a 
gallowa. The boiianotal bean eappwta a 
tnoiable earTia|(e. to whieb the tackle ie aaa* 
peaded Air nuiiap ifae trripbla. Tkte earrkuia 
la made to glide faackwardt or Airwardi ahaif 
tha tH-am by metai of a limpla rack aad pinioo 
nkeehaaiaai. wboee bmg baadla draoraUe * ilhia 
reaeh of tfaa oorkauu* kaad. 
Bytbaacarrmageiaeiitiia the play of tha three craaea. BiaaMO wtiglu^ Bee toot 
may be tiBiupnrttd and laid dooa oUh the greateet prcdaioa upoa aay poial ohatreer 
la the Hrterior of the three eindea traoed apoo/p. *«. with i^ptdatae.d «. taeeiitrct 
c. d, '. are tha atepa. apoa which the epright ahafta of the three eraort rett aad 
IBTB. I^mh ahaft ia II fcrt hiA .... , . , . 

//, M tha drywg Moea. hari^ lu floor ttpoB a keel with that of the fimadry. 

/‘jT, ki a auppUtDcntary aeore Air tmall articlaa. 
a a are the eekiag otrena. 
a la t^ blowing aochiiM or Iha. 

i, la tha tieam-eogine. Aw dririog the Dm. the looin-edge aCDoet, 

i, and tlw ehatooal milL 

f. are tha boiler aad tha Aimaea of the ettgin*. 

if, workshop for prepariBg the loam and other maleriau of moaldl n g. 

A k the apartment for the patlenu. 

The pig-inia. cooU, ke., are pitced either nadef theda or b the open air, roond the 
abase bmUiaga t wbere ore also a smith's forge, a corpeBtai'i shop, and an apmnnirat 
moaated with eicea for ebippiag aad rough ekwiiiig the castiage by chimda and Ahw. 

8ach a foundry mat ha arwetw opoo a aqimre surlhee of abonl AO yards oo rach side, 
and will ba capable, \)y eaatiag in the afternoon and areauig of tacb day, partly in 
large aod poitly in em.n pweet, of tarttini^ out fTom 700 to MO loaf per onnam, with 
an cstahlahmeal of lUO operatiec*, I ar lulli n g aonw moulding boya, 

Ofiaalnie tkr tfoetfi_1. Each mould iiaght to pnarat the aaact form of tM object. 

It ^ hare «>eh wilidUy that th. melt^ m^uT^y be poortd kt. iu and BU 
It antuely witbout ohoriag in shape ia aoy point. 

1. The air which occnpicB tha tacant spoeoa in it, aa waft aa the earburetted gateu 
geiMinted by tha bMt, must hate a ready eentt for if they are b«i partially eonBaed. 
Ihry ntauid by the hint, aad may etaek. eten blow ap the mookli. or at aoy ran 
hroaoie diaptnrd through tha mctaL makit^ it mieniar and tmaotind. 
y Tbere art three distinct methods of msking the moulds 
t. In grecw mad i 1. In baked sand t *. In loam. 

To aanmente the diSeimt meana employed to anka rtcry enrt of mooH eaeeeds 
Iha llmha preserthtd to ibla work. We aWl meniy Indicwte for each »P»«« “ 
niouhliiig. wkat k cu B um m to all the operaltoaa i and thm dreeribe the fobrtcataat 
of a bw each moulda m appear moef pmpsr to giro gnirral riwwa of thk peealbr art 
AfomUma iu arm atmt —llie naaie gieea n girea In a mixtara of the sand so It 
coairs from ^ aadti bed, with aboot ooe twelfth ha balk of cool rtdaced to powd er, 
and damped m soeh a oioiiarr as to fom a porous caatpoand, eanuble of prwsertng 
thsftinasof ibeohjemlmpmsscd npoo it. 'This saad ought to he nightly argdkcaia^ 
wish particica not raneoBlag a pia'a bead ia aiae. Wfaca thia mixtan kaa oooa aeftcu 
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fiv » noold, ud btn BUai vilh BMii. b casaot b« <ai|ilf> 7 «d aK>ki cxsr]H (or th« 
coanm caMingi. tad it gntcrmlljr awd for •lUaf <•{> tb« bottom of fonb woold*^ 

For moutdiBg any ptceo ia gptrm auid. u «sae( pUtcra of tbc obiact aim b« (me 
pored IS owid or dWtsIt Ibo lattrr beiag preforobU. ao sot UaUo to aartuai. 
tocUinc, or ihrinkafg. 

A eoopio of tnm firamea form a caaa or box. whiob aema ai as aSTelope to tbo 
atoold. 8acb boss cimatitaio as caimtial aad rtry rapmaiire part of ibe Ainibsio 
of a foundry. It is a rtl^aognUr foame. witbou botlooi or lid, aboar toe larncal 
aidaa aca luulad by a aarin of cmaa bora, patalhl to caob otbar, and placad foam fi to 
8 laeboa apart. 

'Fba two balaaa of tlw box carry eara comspoodiaf exactly with osa asotbar) of 
whiob ooa act ia pierotd with bnlaa, but the otter baa poista wbiab aaler tmly lato 
tbaaa bolaa, mad may be made hat in ibam by croaa pina nr wcdaca, ao that ite pair 
baruBua ooa aoUd body. Within ibia frame tterc ia abandamwof room far cuotaiaing 
iba pattern of the piree to be monldad whb Ita encaaing aaod, which heiag nuniucd into 
tbc tranc, h retained by friccian againat the iatctxl fooaa and croai ban of the moutiL 

When a BMubl Is to be formed, a box of aniublc ditnenaiona la taben aauadcr, and 
fsrb half, Nn. 1 and No. 8, ia laid apon the floor of lbs foundry, lireen aand is 
thrown with a aburel into Na I so aa to fill it i when It at xcntly prcaaed la with a 
rammer. Tbe abject of thia operation is to form a plane aatnee upon which m lay hi 
tha pottera with a alight degive af preaaurc, Ttuyiag with iu abape. No. I bring 
coTc^ with sand, Urn (rame Na 1 ia laid upon it, ao aa to form lha box. No. 8 
being now filled earefiillv with the green aand, the box ia inverted, ao at to plaM 
No, 1 nppennoat, which la then detached and lifted idf in a truly vertical poaiiioa i 
carrying with it tha body of land formed at the comimceineot of Um nperatioo, Tba 
pattern Kinaina imbeddM in Ite aand of No. I, which has been exnetly nioolded npon 
a great portion of iia aorfhee. Tbs mooldar oondeniaa tbe aand in the parts nearaat 
to the pattern, be aprinhliag a little water opnn it. and trimraing the iO^ahaped pana 
with ipuUI iron trowela of difforant kinda. lie diaa duals a little well-dri^ finaly* 
lifted aand over all Ibe viaiblc aarfoee of the paticrn. aad of the and aurrooading it i 
thia ia dona to prevent adbeaion when be reptaccM the frame No. I. 

He next deatroya the preparatory amouth bed or area formed ia thia frame, eovera 
the pattern with green aand, replay tbe fhune 1 apun 8 to reprodnot ite box. and 
procewda to fill and lara So, 1, a te bad prwiooaly dona No. fl. Tbe oljcet of thia 
l•peraliaa ia to obtain rerj exactly a concavity hi the Anew No. I. having ite ahape 
or the part of the model hnprcaaed ooaraely npfta the aarfime formed at the begmoing. 
and which waa meant merely to support the pattern and tha tend apriidUed over it, 
till it gm hntedded ia Na 1 . 

Tha two framrt in their but poailioo, along wHh ttelr sand, may te eompoted loabox 
of which No-l ia ttelid.andwteaa in l e rkicti adfaatadcxaetly npon the anclasedpottcrn. 

li' we qpra thia box, aad after taking oat the pattern, daaa ha two halves again, 
then pour in melted metal till it fill ever y vnid apace, ami became aoUd. we ahall 
obvioualy attain the wiahcd-foc cod. aad p^uoa a pleot of east bwo omilar to Ite 
pattern. But many prrcauiiaaa mual uill be taken bafore we can bit thia point Wa 
mnat firat laad Ihrtmgfa tbe m aaa of aaad ia the frame No. I, oee or more coanneli Ibr 
the latrodueticai of me mellad mrtal i and ibmtgh one may anfiee far »>«i« parptwe, 
aj^har mow be made for letting the air earape. The metal ia run in by aeveral 
orifieea at ooec, when Ite pieca baa c<m«Mletablc lurihee, but littla thiekncaa, so tW 
It nay rearb Ite remateat points snSeieolly hoc hnd litjahl. 

Tte parts of the mnold near the pattern must likewise te pierced with anull boiea, 
by means of wlreu traversing the whole body of the mid. in order Id rmder tte mnald 
more porooi. and to fbeilhate tte eecape of the air and tte gnari. Tbra, before lifting 
off tte fraM No. I, are mual tap tte pattern aligbUy, otberwiaa tte aand encloaing n 
would atirk to it m aeveral pointa, and tte operation woold uot aoecMd. Tteae gratia 
Julia ara given bv mraoa of ooa or more piecen of Iran wire wUeb hare beca arrewrd 
veitieaUy tato tbe petiern bcAire finally rammiim the aand Into tte fraiM Na 1. or 
which enter merely into holea in tte paturn. Three pieces are HtSdeally loag m 
pm out through tte aand when tte box ia filledt and ia ia upon Ihdr xppar mda that 
the battioaial blowa of the hammer an glvea i their force being regulated by tte 
weight ate Bugnttude <ff tte |iattcra. Tbm mil ara then removed by drawing them 
■ienight out j after wbioh tte ftmme No. 1 may te lifted off anoothly from Ite pattern, 

Tte ^ara itaelf is taken out. hjr lifting it in all its psru at onae, by meatia of 
amw pina adjoatad at the moraeni. Thie msamavre ia cxeented, for large pieeai. 
almte alwaya by aeveral men, who while they lift the patteni with ouf^hand, «iike 
It with the other with small r*|icnted blowi to detach tte aand entirely, in which it is 
treoerally mm en^gsd than it was in that of the frame Na I. Hot ia iptte of all 
tbeae precauiiotia, Uuxe are alwaya aum a degradationa in one or ether eif tte two parts 
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at the aa«M ( vUcli «re hwnwi'urtHy maured hy tlw wuHcnsa «iUi d4Mip luid, 
vliteh ba ftt m a (rttUa *u)i liM trawl. •» u to rotor* llw tqjarcd form. 

Hitkato U baa born tnnxMad ^ all lb* aaiid rammed iato ibr box I* of lao 
kliBl|bulfn»ai«eo*omy, ibc poo aand iaaacd only to form lb* |ionloii of ib* noolil 
next tbe patlem, u a ttnunm of aboot an inch thick i lb« rot of tb* iurtvuiidin|( tfme* 
lailladwmithcnroJoftbcOotirwblchhaabmiuaHliafenanr aa a l l aga . Tboiatcrior 
layer nMnd tb* pattara la eaUrd in tbia caar. near muU. 

It aaay bappm ibal tbe lauam h loo eoatfUx to b* takakoat wltboot dataairia|| iba 
naonld. by two foam** aloo* i tbm tbm or aaor* an molmiUy aitjualnl to lira iba box. 

\Vb<n tb* mouU, takm aanmlrr iato l«« or mor* Mrta. baa bero properly rrpairrd. 
ita imarior «urfiM* aunt he ilaaUai orer wilb Hood cbatcoal nda^ to a rnj Aim 
powder, and tied op ha a amall lioeo b^ wbicb la abakoo by band. Tb* cbareoal ia 
tbni allM at tb* moment of applieatinn, aad atick* to tba wbol* anrfbea wbicb baa 
bero prrrkatiiy damped a UuW. It la afterward* poUabad with a Hoc trowal. Sutac* 
tune*, in order to aroU tubw too mark c b aro n ol. tb* aarbacaa are Anally dotted orer 
wUb aand, ttry Analy palrmard, from a ban Uk« Iba cbarenaL Tbs two foamra art 
no* rrplaetd with gmt exactnem, m ad * bd tonribar by ibe ear*, with wadded Wi* 
Uij ttoly larcl, or at the ro*|ol*ite alnpe, and loadad with coualderable walfbia. W bm 
Iha aestinn ia larga. lb* charcoal dtutiac, aa well aa that of An* aand. ia aapp na a ad . 
Erery dtlnf k now ntaity for llw introdoctinai of tba loaad matak 

J/eedfiactakaAtafaromaanad..—Tbe mrebaalral part of ihla praecaa k lb* tan* a* 
that of tb* pneading. Itot when tba eaatiaga are laiyt*. and aapaeklly if they ato tall, 
hydroalatic prcaaara of tb* mkled metal apon the ■IdeaaflbemiMildeaaiialbeeoaaicr- 
acted by the facec of eobaaiuii which lh< aand actjolrca by niuming. Wt mual in 
that COM adapt to each of tb*t* fTamca a aoUd aide, pkreed with aomrroa* amall bnlra 
to glr* kttw to tba gaara. Thu doea not form on* body with tba real of tb* frame, 
bat b atumbed cxtemporaneoatly to H by bar* aod wedged bolti. In general no 
omuDd real k mixed with ibk wand. Wbenarwr the moold U Aokbad. It k trsna- 
fori^ to Um drying atore, wher* it may remaia foam iwelrc lo lwrnty>foor bsura at 
moot, till it b* depntod uf all lu humidity. Th« aand k tlwn said to b* baked, «r 
anniwkd- Tb* expcricncrd OMmldcr knows kow to mix tba dHInwat aand* flared at 
bk M that the maaa of lb* moold ■ it coaae* oat of the ator*. may prearrm 

it* form, and be aafficlmtlr ponma Such moulds allow tbe gaae* lo pam tbm^b 
iham mneb more readily those made of prrmi asod; and in general tbs easting* 
they torn not or* laa* roalaalar, and amootber apon the aorfoe*. tieigttimra in a hrg* 
pkeo, the tbm kinds of moolding, that in green snnd, in baked aand. and ia loam, 
nr* eomblnad ta pmdnrc the beat iwaolt. 

Mtmiilimf k W- —Tbk kind of work k execnlad from drawigga of tbe piem to 
bo rnonUad, witboat baiof »t tb* axpons* of mmkiog patterns Ixie mnnld la furmed 
of a pasty mixtnre of day, watsr, aand, and cow's hair, or other ebenp Alaiueoloa* 
matter, kasaded together to whad la calltd tba binm mllL Tb* prapotiioM of lb* 
iofredlenb are (o aoit th« natorv of tbe caatiog. When the pasta nutwira to 

b* mada rery Bghi, borae dung or ebop|^ straw b added to it 

W* shall illastrau tlwmodeof fobrieatiogtaaronKmUa, by a almplo caa a . anc b u that 
of* angar pan. Fif. 870 u Ibe pan. Tbm is kid opoai tna Anor of tbe foondry, an 




annnUr pkatfom af mt-imi, a, 871 1 and apon ilseanltw e. mtatbslowrr extrs* 

mby of a rartical abaft, aa^aat^ ao aa to turn ftwcly upou iladf, while it make* a 
wondsn patiem «878, describe a aaukc* of iwrohstioa identi^ with lb* ialrnaol 
anrAaea t unm d of'lb* boUer intended ta br made. Tbe nutUac * p, of tb* pattern » 
(iubionrdioaaiodaacrUwibtaiirfhcwaflbridgaaf tbaseaacL Upootb* part itd, &,«. 
Jh. *78. of tba Aat eoatHtm ring, tberw maal nnit b* raaatmetid. with brioks kid 
aitbcr Aaa or on tbeir edge, and cky. a kind of door, ATI, fmm two to ftair 

Incboi thick, accotdiog to tb* aii* aod weight of ibw pieea ao b* mooldcd. Tba cs> 
temal maUin *f tb* Irak doiaa oogkl in be ercrywherw two inebe* distant M kut 
fnnn tba tnrfoea laarrihwl by tb* arc *,/ IWftwa bnildiag up tb* dam* to tbe point 
i, conk an tob* pkred ia it* inaad* apam tba Door, which may b* attarwank kindled 
for drying the nrabl. Tba tap k tbn formwl, kariog at a, nxuid the aprigbt ibafo 
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of rerolittioii, onlj a nsall o<ui«t. Tbk* apertsn*, aa abo •«>«>* Mhrn left andcr 
lii* vf the iroa riog, saabb ilia inoukkrr lo light tha Sr« wWa h beemiM!* oaert. 
MUf. Mai l» mduab ll to aa M nake it last loog rao^gb vllbnat nenUng mofr Ihrt, 
till ibr nnald be qaiie Baiibad and dry. Tha coaibuatioo iboold ba alwaja aitnaiely 
ataiv. 

Oarr tha brirk dotM a paaty laTer of loam iaap]>nMl, aad roondad wUk the namU 
f, t,/\ ibii aoribec la than ooaled with a mneb aoivotbrr loam, bp mcaiw of tbr cooeaTt 
odgT of tha aama nioiiM. Dpoo the latter lurlkcr, the iaaida of the angar pan ii eaati 
the Uae e p hating tfaeed, ia Ua revolaiioo, a ledge, m. The lire la bow kiadM, and 
aa the aorlbee of tba Bumld beraowa try. It la painted oerr bp a braah with a aaiaiitrc 
of water, cbaicoal powder, and a littla clap, in order to preemt adheatoa betweaa the 
aaribec almadp dried and the cnati of dap about lo be applied to it. The board ary' 
la now mane^ and replaced bp another, yfiff.fil- *74, whoae edge dcacrnbei 
the nofer aorlbee of tba pea Oerr the larfbee *,/, a laper of loaai ii applied, which 
ia turned and poliahed lo aa to produce tba aorlbee of rerolatioii e'/', aa waa done Ibr 
the aarfaee a/t oolp la the latter eaaa, tha line c'p' of the board doa not fom a new 
ahoulder. but mha lightlp ngainat at. 

The laper of loam iocfuiM batween the two inrlbcee a f, la an exact rrpteara- 
lotioo of the wgar pan. When Ihia lap er in well dried bp Uui heal of tha interior Urn, 
it moat ha painted iika the fonairr. The opnght ahaft ia now reiaorrd, leatiag the 
email rent hole through which it paa ft d to proaole the rooiplele eooitmntioa of tba coal 
Thera mnat be now Uid ho rU on t allp apen the aari of the platfurai d d^yly. *71, aoo- 

•73 *74 *73 



iher annnlar platform fa, like the former, bat a little larger, and wiihooi anp eroH-bar, 
7 ha relatira poeition of theia two platformt ia abuwn ia Jky. 875. Upon the enrlbea 
^ f >P9- •*■*. • new laper of loom u laid, two inohee tbieiC of which tba aarlnM b 
■mnothed bp band. Then upon the platform f^fif. •7#,ahrjek tanlt iacnnatmcled. 
wbcaa iaoer aorloee la applM lo tba Inper of locjii. TTaia cantrartn a atmng adhereoca 
with tha brieka which abawb a port of iia muialnre. while the coat of point apn-ad oerr 
the aarbre a'/’, prerenta it IVata atkkiog to the preceding hpeta of loaai. The brick 
dome ought to be bnilt aolidlp. 

The whole aiaaa ia now lo ha tborooghlp dried bp tha oamtinaanew of the fra. the 
drauxbi of which ia aapported hp a aanall eeni loft ia the apper part of the aew dome] 
and whan all ia nmperlp drp, tha two iroa nlotfonoa ote adjoated to each other bp pin 
tminia, and p f ia bfted oft, taking rare to kerp it in a bodxootal pnmtion. Upon thia 
plaiiaimarwreaanrad tbalail brick domr. and tbr taper of kmni which had bceo applied 
neat to it I the latter of which rrprrarnU axoctlp bp Ita inaide the mould of the loiifiteo 
r'y’. mot k. of the ootaideof the pen. The enut ooetained between c/and a'r U 
bmken awM. an nperatioo caadp done withool injnrp to the aorfaet e/ which repre- 
acala axactlp tba inoer mirdtec of the pan ; or oolp to tba ahonldcr m, co rre apo nding lo 
tha edge of retaeL The top aperture thrungh which the npright ahaft tat<aed mnat 
hr BOW rioard i cmlp tbr ona ia kept opeo in the portion of the moold lifted off opoa 
pqi been^ thraugh tbia opening the melted metal ia to ba ponnd in the proccas of 
*^**^"fr The two platfurma beiiig replaced ahore each oiber rerp rxacllp, bp meana 
^ J" P« po»»te, the aaoald u complctelp foimed. and readp lor the rreeptioo 

Whrn the object to be monlded preaenli more complicated Ibnai than the ooe now 
f w the aakr of iUoatratioo, it la olwapi bp analngoua procraaea that the workman 

t^oatracte hia bauai aaonlda, hut hia tagacitp mnat hit npon iiiodet of rxeenting aunp 
Ibiaga «l^h at ant aighi appear to he aearralp poanible. Thua, when the forma of tba 
lolenor aod rxtenor do om permit tha mnoid to be aepntated in two piecec, it ia diridad 
into aarer^ which an nicalp fitted with odjoating pitta. More thno two cactHrma 
nnga or pUtfonaa are aooactiaiaa orceoaorp. When oaala or angalar aurftAc moat ba 
ia^cead of iImwi of rvvolation, ao nprii^t tluft ia aiod, but wooden or eaa(*irtNi 
jiudw oa porpoar. aloof wbkb tbe piatfrni eotHmi board u did aoeordinf lo tba 
drawing ^ the ptcoe. Iroa wiraa sad elawa are often intaripmad Uaraogk the brink 
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- .n rjitintna. TTm tor*, kmirl. w iBB*r moold Of » hoOow k 

tia’b. »«rT •‘I'l't, .loct U ewntH bf atrd i« Ih* 

• ha Kart i-K-tiaa OOt of t]u IVtOtt tO»»rtU » •. I* 0*0* ^ IMUB, 

t»&« or • traiic.l«l fcoUo» eoo« of j 

„tlT rtopod for rrrry d'«r*««l eor*. Th* -rtkc* W |»rforBlrf *hhl^ 

hat/.K dln^. It i»Biwwii»lbjo««i«ofiroocn)ioh«ri,iH)OB»a iniomxta. 



^ with W/itall »r pTr«it»y th. l-n a-r. for 

M .I. mpumt «wihT dSh. •4Jo««K* « tb* ‘ ’*“*• ■“ 

iKlioo of .ho *ujr with uk 

to tho bokt ia U» tuthtr, far .h» mt to eKopc throagli m eootinf. ^ i •, 

*” %??.« 7 |!o b fauU «.d h« h«o po. into ^‘"VlTrioota :«hVbr^ 
taini OIU. ihen tbf imall oponino wbicli it War** »• '“• ??*“».*• ■ P".?*” 

Tbl» li dooo by rappimJap the «*• 

it BOO mdy » bt iotroduewd into the boUow o f the p kw. ^ .t-ulah-lr 

^ii moi^ executed in b«hed Buid «"*•*“ ?^*'**P^‘*'* 
tiX. «o topr-enud, to. ^ U-tbW b^ir. « r t. Tb. two «-i..r 

H»rt« ft, pmeol «*cb the loagiiadliitl ^ 

Bwriy cyliadriod portioB of the outer earfhee of the 
CM rriorti ID that when they «» brm|ht to^b^ 
the eyiindrr b Ibmed) r e coouiiu » tt» ei*ity tto 
hind of bemiephere which ftmot the bottom of the 
retort. Heoer. by addiBS thb pert of the moeld to 
the end of the two othrie, the rei«Uia|f eppmrMjii pr^ 
lentt. In ite ioterfor, the exact moold of the ooteito of 
the retort i an empty eyliodrical oortion 11, whom 
axil ■« the eame aa that of the oylinder e e, and whoae 
eiirfeee. if protonged. would be etrery wbrtr dlel^ 
from the eurtbee e e, by aqomtily eqaalto^ "*“7“ 
tK&ckMM of thtf reioit. Tn® diwotttf of ikt 
11 it preciwty e«|oal to that of the corr, ■ 

•riehtiy eooieal. la order that U may eater eadly ^ 

Ibm apertare »I, and clone U eery esaeUy when h b 
Introdueed to the collet or Beck. 

The three pane of the moold and the core hdof preimred. the two p«ce« »• f. t"~ 
tni be united, and lupportrd ta an upright poeiHoa i then tU core mnit hr let 
iBio the opening tt,Jig •:». Wbm the plate or diec e e of the core b mpi^d o^ 
the mooli, we muet tee that the end of the core b ererywhere equelty di^nt fi^ 
the edge of the extenial earfiK* ■ a. and that U doee not go ‘oo to beyond the line 
ShLKiId there be aa inaceaiaey, we muit correct U by iWadcr inm eCpe placed nad 
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<1m> rdscaftbt liic tboi bjranmi gfa eaM inM eron, and«err*boln at.wa ts 
tba can naaaovably. The «bala apparaioa ii iom aet du«a apoo r a, aad vt (a with 
acrrw bolii ih» pluc aar0u;e y f apoa r r i thro introdaca lha aaeltad aattal bjr aa 
Bpnttra t, ahJch ha* been left at the upper pan of the Broald. 

Wbe^ taftrad of the ciaiapl* now laUatMl. ih* com o( the piece ta ha caM maat ga 
brjond the moald of the exMtnal aarlhee. aa k tha ca*e with a pipe open at each ei^ 
the thiag I* more tiiaple, becana* w* nwj eaatl/ adjaat and fix the non bp ila twa 
•ad*. 

la caatiag a retarl, the aictal k pnared lata lha moald act ataight. It i* importaal 
tu mautlaia thia laiaikua la tha two laM exaaiplaa of eaatlapi for ^ the foreign matten 
which map •wd the aietat daring ha How, aa the •and. tha ^amml, gaaet. acona, belag 
l«*a deoaa than it, riae oooitantJp to the aurlhaak Tha hpdroaiatae preiaan prodarod 
bp a high gala, or filUajr ia apenara, coolribulaa mach to aoenre tha aouahwaa and 
aulidilp at the easting. This |^a pieee bviog auperfluoao. k knoehad <dl slmo** ia>* 
mnlialdp aAer. or eran before lha caating oouU. Verg hug. aad tomewhat akadar 
piece*, are nsnallp can at in onH* tot up obbqaelp to the boriaon. Aa tha nwtal ahrinh* 
la eonitng. the bkhiM thoald aiwapa be aamewhat larger than th* obieet inlandrd ta 
be eaal. Tha iraa foauder rechona la gcoeral apoa a linear ahriakaga of a aiaetp- 
sixth pan t that k onoKighih of aa iaca per foot. 

UMutg vf Ue aut-inm. —Tha aiatal k atuallp melted la a rnpola fonmee. of which 
the liiiaeniioni ant eerp eariwuL Ftf. Mi) npreaenta ia plan, laeitoa, aad ateration. 



A 



ooa of theee famaera of the largest slae; bclog capable of foanding S ton* of ea*t~irna 
at a tirae. It k ki m ll ed bp laptag a Jew china of wood opoo imbottom. leoTlng iho 
urioca c open, and it b ihnt filled op to ibe throat with eok*. Tha fire i* lit at r, and 
In a ^naner or half an honr. when tbs bodp of ibel k enflcieBtlp kindird. tha tnpfro 
actum. The fiaaia iaanei then bp tha month aa well oa the orifica r, 
which ha* baea left open on pnrpotc to conaolidala it bp tha beat. Witbont this pro* 
cmatio n.lha aidei, wbieh ore mad* ap in argillaenM* aaad after each dap'* work, wodtd 
not present the nrrrmarp tesiataaec. A ijiiarter of an honr afterwanla. ibnoirifieh c b 
cloBcd with a lamp of laoik dap, aad •oainiinc*, when the fhmnce k to ctmlaia h 
great bodr of mallNl metal, lha dap k •apponed hp mean* of a laiaU plala ct east* 
iroo txsa ogaia*! tha foraaea, Befiwe lha blowiBg amehine k *tt agoing, tha open- 
laga g g g bod baan kept (huL Thoaa of ikem wanted for tha tapira are opened in 
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jjya FOlTfDING. 

t n. «1TU.U<< l« pUciag moc il— t»o tuy^ 
ij— ^ tW. TK^tr diftinrtrr ftt th* nowl# Tinw fVn* 3 to ft iBCMt* * "fj 

?rbto. wbr^Sirc^. tiA. L .h* fanw*. alumt. eharg*. rf 

»iut tM thrown liL Tli» mrttl hrfin* U> w*!* »• »h««‘ « 

•inMina lad _-^— 1 — ehnraiw »r« ihnn nude rrtrj 10 mmtrtrt oarijr ( rneh *h»rjo 

Thn m.wmt of the clarga wwiof eonrw w^ th« 

H-td r«|iiirnl for tbo op*r«i«i. pi#, 

mmrw w«rtlnit «l iw** I* <» •• poondA Tho .uw. *( tb. bhiwm# bn nt.k. ft»« 

S^TS. oJT^Ln. p« »»»!•. t^o enp^ ''S^l'^.iSi.Vtii^t”!Tt^ 

■loaBHl. in the pUn. m»? .nwlr mrh * J Ion. rf mtiid in 3| boor, t that 1. 11 
p,r tour. Thin rwit 1. ihm or foor umr. Rrcnlcr tbui wh.t •“ 

El .ImUar copobn, whrn tb. Nnrt wan thrown in from unaU notib* with ejUnile 

Ba Iti will coMtt»* »l«Mt 3W tom of eok* Ui mcliJoit 1**0 *«*• ^ 

5t.,#V."o^“|3#rordifcm^ ,«.li.i«.a»d SOO to»of h^« 

plMt% he. Thoa U apprar. that 49 pound, of «*. art cownawd ftic mtltln# *t«7 

‘ #^«ErtL enk. U c«>.on»d wbm tb. biioo i. poArd 
a #Trtt bod,of tarltrf mrtal tor eaMjng h«iry mtjcirt • ^hl^^kr^ 

Malkin# m«iy ■nail ca«ing^ tb. !«*«- rf fwi^. 

fft.m tiin. to time . otb.rwl. 1 % tb. o«taf wuoid rtomln ‘ 

uid prohnh), h««n. loo gold to afford .hjwp tn.t»«i»na«. tn b. 
h^rt.i« haiiwn. tkm in tb. 

COM wintainlng w»rtBi proportion, of diffrrmt kind, of iron | in which («;»»•« 

„ InbrmUtAt with ti.T^« « *, tl 

U ii.trrpo.rf. Thonjh lh«. bo thn. a littl. wmu. of fwl. 

improrrfa^pnuinn of iko main#, to tb«r uwctlc "hjf^ Tk to^din##. imn^ 
bc^ U abom 3 o'clock, K».nndgomaotm«or«o clock. On. fooadrr arfrf b, 
tour hbonirn tor ehnrgi.g. Ike., can man.#, two funtac^ 

Tb. foilowin# la the work of a w.Il-managrf toon^ in Why. 
too Ibi. of coke an rcqniait. to melt, or brio# do^ (in **'• 

I ton of auu irno. after tt.. enpoU ha. been hrooght to it. proper hrm, by 
bii.iii.B in it oft hndteu of coke, w«righ.n#. by ay tn^ 4<) P®"""** 

Tbcrhlcf talent of lb. foubdrr conusu in dUoor.nn# in. iw^ * 

tnm and » c.«np.«iidiiig thrm ai to prrfncc ih. dnirrf l«>P^ .VirfiT^tohSi 
On. pi«., for rxunpk. nay b. rwpurrf to bar. gr«m ur.i^ gi^ 

hrary wrighu or ■mini | anotbrr miat y»Id mdily to Ih. chl^ " ormi. 

thini amt rvuM tuddoi altmiaiioo. of temperatuni and a fourth nia*t b. ftrUJ 

nr.ng in of the meltrf natal ii managed in two wayfc 
mould, ran be buried in tbe ground it 7 or 8 yard. d^no. toom 
mrul may b. run ia gulttn, tormrf in the mod of the ffoor, ramaiorf by plaim «r 
■Often. day ping ia pimerf with an iron rod, when all 1. . . 

When from tbe «aaller tine, or gmar dutaae. of tb. ^nld., the ^ 

cannot b. ron along the tiooc from the fimia*. 
lined with a coat of ham. Thmir an .lUar earned by ib. kand. of 
or inmportrf by the crmio. Between the .ucoe^n earning the dlahaijr b^ 
tbe tornaee if cloarf wHb a lump of cUy, applied by mean, of a nick, hanng a tmM 

dia of Iron fixrf at iU end. . 

. After tb. metal in wmewbat eoolnl, tbe mould, .n tiikni .wnder, arf the e»^ 
mer. iipoo tbe edge, of tbe raiibg. we hi^m with a hnn.^. Tber^ 
ward, more eanrfnlly trimmed or <%ipprf by a ehiael when ijmta eold. 
weight in fi niidiog U about 6t per cent upon the pig Inn employrf Earn ran^ 

nlwaya rn,oirntb. mrlring ofconaidcnibly mor. tban iu own wngh^ h^ T 

exerm the gite., toW warn., &c t tb. whole of which being 

Uuu I r*t. of eoL i. eonnimed tor rrerjr 3 cwt of iron pot bto 

tor .rrry 138 cwt. of erwU metal tbm wOi he 100 ewt of caeting^ 31 of n 

snd ft of wisie. • - « «Iftt 

ji. ftiio. Oniofti fkrmff* w|tilrm «Ihtle ftirtlwr dewinpUmi. It » * 

wiibjLand IJH^fclgh. ■«, mlldbodyofma«Miry,i.abaalatoibetoni.oo. 
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i i, acttfoo*! platform of eatl iroa. «iili a kdgr ia ariiich tlia pUtea a a a a an 
aogurf. 

a a. tight pUin af ra*t Inai, 1 iacb Ihieli. ahaolatclf •uoUar { eoljr ooe of ibtm k 
Dotchrd at iti lower part ia c, to allow the melted nwial to ma oat, and two of the 
otbefi bare lix apertnrta, f/f. See. to adatil the lDtr^lTe. 

e, oeiOee fur letting the taetal flow oot. A hind of eaat iron gtttler, r, lined with 
kia^ k fitted to the orifice. 

d, hoopt ofhaainiered irac, 4| Inchca broad I oaehalfof an inch thick for the bottom 
onm; aad a quarter of an in^ Ifar the upper oora. The mtcrawdiate boopa dccrcaae 
in thickncna from bdow apwarda between them limita. 
a, oaat iron gutter or ■pant, lined with loam, for nmning off the metal. 

//. cjliadncal pkee of oael troo, for increaaing the height and draoght of the 
furnace. 


a, aale openiog* for re* 
celling the tur^rei, of which 
there are aia npoo each aide 
of the famacc. Each of them 
map be abot at nlenaure. bp 
meaiie of a amall eaat iron 
plaie, A, made to aiide bon- 
tnntallf ia groorea (link in 
tha main pktr. pleteed whh 
the hokappL 

i A inl^ar lining of the 
(iirface, made of aai^ (ome. 
what argillacaaac, la the fbl- 
lowiagwap. After hariiig laid 
at the botlam of ihe ftimaee a 
bed of (and a few iarbr* thick, 
alightif (Inpcd towanb the 
orifice of dieehargr, there k 
art npright, in the axk of the 
copok, a wooden epiinder of 
ita wbok height, aad of a 
diameter a htlW Irm than that 
of the vacant 10000 beiongbg 
to the top of the famacc. 
Sand k to be then rammed ia 
to ae to fill the whole of the 
fltraaer; aftce which the 
wooden rt I lader k w hbdrawn, 
and the fining of the land k 
color ahartd awap, till it baa 
tecclead the proper form. 

Thk Uaiag liuti geoeiaUp 
fi or • wreka, wbca then an 
aia taeltiaga wrekip. 

I i, cam Iran cirroiar plate, 
through which the mooih of 
Ihe furnace paaaet fbr pro* 
lectiag the liaing in A dur- 
iag the intradnotioa of the 
cbaigea. 

a a, level of the flooe of 
the fcandrp. The portiaQ of 
it below the running 001 oei- « 
fine conaku of mad, to thu 
it map he readUp aank when 
h k wkhed to receive the 
melted metal la ludka oe pota 
of large dhacuioaa. 


P'P* •" principal poista. hv three 
dittnbottoB. A rvgkler, coaualiag of a cbm ima pW^^'Sg o^ 
fneuoo bafraiM,acrvc( to Intercept the bkat at anp moment, oben it k not dmiraMe 
to (top the mo^g power. A large main pipe of tine or ahaet itmi ia fitted la the 
of the eleeU vdre. U k wpmn at^ brimmng. or m^TnJLmkd m SI 
aagleai but at a Uttk damaca it bccomea epUadrical, and eoniaett the hkitiothe 

1-3 " 
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point., n.-.. «rf. of th. br«..h« 

nil Jit- *1^ it pr««iu ■ circuUr of •) iTiliUS 

apricht'^pn 4w ih. oaa n*4 of «> .ftoa-toh. of W AhtoaJT^ 

tciMriT. .ad «b* alWr rad iwrtoot a uy*f. of »Toii^ ^ ^ throaK" 
Wrcotloo^if > ihift.n* boM or coDw of l«th.r t !!!..„ 

b<Kk l»«»nil»«Bdlk* WJ?™. Thr portion rreoMfb.rwjrf.w^.^t'^l'^ 

apoo Ik. pip. 4. ta ordfT *o bring th. noari. of ilS A 

pSrt of t^ f«na«. Tk. portion r ^ _ j??' 

of 4 botMi i. adrtpirt. to dnr. th» to. ftjr »PPjr»f laW 

foandrr. hn., oWnred tlnUtherfU. of li raw 
a.. .1-o.phoT.. .. H — wbon into ?$• 

ahb Iko .woo impaiA.. poaw. bemg eoli«d.raWy JV*" 

Tkirr ImMioa ihat lhi» eiixanirtaBC. nriMO from lh« btirt being t wbi ^ *° 

diaaghl of to fanun*. Md that lb. to then MppliH a grnlrt-lOMirty 

*^Tto foUowing eaperimonlal r«»rohe. thow to (allaey of 

.iplS:i:iiT:///.‘;L.d.«f gua. i-wao^ «f •» h^h i. 

H^l into to Wjrdre. eomaining *Mer ta to portion, 

WKnarnr. ft* B»a«Briog to pra-ur. of to air *.. iB«rlrd rt *. lbe«^ W m 
eentrt of to do«I«. tb. .!» of thto <IS 

MHiUa dMTM to ootlrt of to air. U tn* ^d tol -ban " — 

duebarxd into to open air, to nproditara by a noaai. of a cooalant diamrt^ ~ 
to ,h,l^hcT of to rtvoutinn. rf lbe«^ It ^ 
tbat ahm to aoeed of to rania wia roortant, to rap^Hor. »7 o^ or t»ti 
« inSMTto iotal area of tb— noiaba. iT- ft>Ho*inf ft*»nl- gl« ^ 
toiiiS^flS^fanuabod by to Ibn, when to nomber of taraa and tbo an* of iba 
noaalea an knova. 


Votanu) • 


Volama • 


«3«H»n 

|«(m.IMa 

0A«'6'7 S n 


(I) 


(*) 


1 . 000,000 

The Toloaia ia airtwnred at **« Fahr. under a prwanre of «•* iwtoo hnro*. 

S — ia to tncat an* of to oriUeea of to loyirro ia a^aan ioebea. 
o — th. nomber of rtma of to ranea In a minute. .it i.,~. 

After meanriag to .peed of to t»m* Wowing liM to 
dnee to noaale of di«;h.r<* Into lb. onflee of to «• 

tpeed immediately angmenta in a nouWa de^ »e 
■npm that to ftio ftuaiabi* more air m to aoeond “'V 

UnliMbetloo will ahow that U 1. not .m In ^ to air wbiob ^ 

Mate fnm to t.ydr. rtwoonter. inatjuiUy in to (bramm a Z 

which capoDd. L and nontribolca. along with to wilid matt^ wrth to 

fnmaee to Hied, to diminiah to IbeUity of to diwrharga. »°d ^ 

retard to e«u* br the noaalea. Th. oxTiten gaa eooamnnd to repiacnl by a ima 

^Xn.ofe«bo.le'«rid«a.rt,imlly..p«»Ib»,byhem. 

that lem air ftowi ftwa to mnule. iats the furnace than into to open umoapiwrm 
The iaen*.. ia to rtdocityof to rtnma ukea pUce 
when after baring mad* to noaalea Wow into to Wnma^re, w. 
onaiie. other, of a amailer dlawrter. intlead of direet^ to lar^ ^ 
nice. Hence we otay conaair. tot to piwlnnty of to ebaa^ Itonaoe 
to blaat lib. to oontraetlon of to ooaale* When to nu^g p^. r to 
and to reloelty of to ranea remaioa to •amt. to qaanuiy of onr dwebarged mnW 

al»> be to aame ia to two entea. .... _.j. 

Two tnyirea. one » inchoo in diameter, to other 4). and 
tctmrd a tial area of .134 •quare toebea, disebargod air uda ono of tbe <brao^ • 

2r::!.:rJLTn.rft.rL:3 .54 mn* W to -uant. two aoe We. brtng b ^X 

withdrawn from to ftinmce. and tamed ^d to to ty air. w^a 
board eooe af 3| Inebei diamoter wa. «heli^ t* 

to arm of efflai waa iwdacod to »'3 o,n« incUa^ to rdonty of. «>»r’*?!-”!.^ The 
exactly to anam. The iareia. openuioo h*;** > ?**** *• Titbef 

two origiael aotalrf bariag hors amartly mplaced la ^ 

or not to morlag power had changed ia to iaierrat of tho expenamnt, inby , 

BO DeranUWo alutatiaa of apeed. From to aMaoatet taken to oonnl to 
J^^Twid not exceed 3 rmWmlooa per mlonle. wkleb io almfetor namiportaa 
ItpOQ tbc otuobff 4Si« 
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II feilowt. thmfctr, dikt «1 mii th« rum of Uh Cm bart Um rdocitj at 6M tanu 
per uiautc, ihe rtpenditor* ky two Boule*. whoMi W«l um M 35^ Murr bclm, 
boib bkuriag iato a fanuec, ia Co Um aapaneJitara wbleb Cabo pUea, wh«a tbc uM 
Douka hioo iato dw air, a# H i ia to 3 i tbu U, a little nuuv than 4 Sftba 

U tbia br. la ia profaaMe. a (riKTal mk for arcaa aad aprrda eOBaiiirraUr dlflVrmt 
from tba abort, to flod tba aaamitr at air bluva into taa or uor* (bmarra by ibt foa, 
«a akoold ibe tulniBa by oot of tba aboro fomola (I) or (SX and taka 

a-dftba of tba rrault, aa tb« traa qnaiitity. 

Tba las a c; rrpraicsiad (jfy. MIX* of tba beat naantrie form, aa oaaainetid br 
Mraara. Otailbnm aod Krkaaoa. u ia tba circalar oriilca rooiid tba axb by wbicb 
the air ■ aduiMadt aad cc * it tba aacantria cbaaiwl tbruugb ahicb Clw air ia 
waArd towardt tbr laaia diaebarg* pi|ia B. 8<»r VaariLaTio*. 

fountain, a alraani at water riaiog up tbroagb tba aoperficUl atrata of tba 
aanh. Naa AaniUa W»jxa. 

rOXINO, ia a tana tmployad 1^ brewari to ehanctrriia tba aoormg of bra-, ia 
tba proceaa of ica fc n o r alaiion or npciupg. 

FRACTIONAL DIRTILLATIDN. Sea Nanrnia (BoauaaX 

FRACTUKE of miacrala. The-fraetore of miecrala baa baeo groaped iradar tba 
fidloviag baada. tbtra briag rrrr fav rariatioaa ftixa than ; — 

1. eWbaida/i foow (ooaha, bba a akdl, atbra a mineral braaba «itb corred eoa" 
eavitieai aaampie, flint. 

2. Kna I arbra tba aariaaa at ftactara ia mogh, vltb onmeraua tatail ckruiaaa 
and dapnaaiotUL 

3. SpluUvft wbra the broken aorfbee rablbita protruding poiala. 

4. tiarUft wban tba akruiona arc tharp or Jagged, aa inaa. 

FR AbllC a wnuM Ima. Sea Oac DaaMiao. 

FRANK FORT BLACK i la a blaeb oaad in rooper-plala prioting. It k laid to he 
a coareoni obtained Aom grape aad rlaa leea. pracn krmila. and beme abariaga. It it, 
doabcAal, whether the flnetc black ia not a toot prodneed trnni the comNaatioa «f aoraa 
of theta bodka. The prrparatioai ia, bowarer, nude moeh of a mjairry. 

FRANKINCENSE. IIm qwataiMoaa axudattoBa at tba Aktca txaUa, tba .Vorwiay 
tpractjir. 

FRANKLINITE. A aomrwhat remarkable miomU which ia fuond at Ilamburg. 
N. J., with red oxhia of xiiM: xad gxmrt ia graouiar linmtuna. lex oumpuauioa bM 
been detemiiaad to be — 



1. S. 

*. 

OxMa of inn 

• M-0 . U-A8 

- 66-IS 

Oxide of manganeaa 

• UD • 18-17 

. Mil 

Oxide of lioo 

- 17-0 * laeii 

- ii-;7 


Frenbiinita waa at flrat ratploynl for the prodnetioa of xioc t b«l for tbxt pnrpeaa 
if did not aoawer coramercially. It k, bowerrr. now rmpbiyrd ia cawbinatMa wbh 
iron, aa It ia aud. with nmeb adrantage. bLO**' Farriogiua of New Jerary tbua 
iprahadfili—‘■Many cxparimeola bare bean nwatla aadar my aiiparialradaitea apoo the 
am of Frenbiinita, and I bare alao wilnenaad aarerel olben of aa ialareuing aba* 
, nctar Bade by other portica in mixing Freakliaitr with tag iroo ia the pwldliug 
fnraaor. aad a^a mixtnre at ftnnkimila pig with cabrr iroaa in tbalr coarmum to 
wroogbl iron. Tba retail ia all aaaea baa bm a great imprornneui in tbr qaalby of 
iron aa mannlketnnd. Tba moat marked aad. aa 1 coaaidar, tba taoat raiiuibla re- 
anlt k obtained by aaiag from 10 to 13 per cant at tba wtighi at pig iion lo be 
paddled with pairrrifcd Freakitaiia ore m tba fornaea at aaab beat. Iron of tba 
moat inforior goality whrn Ihna traatad, b cnorerted into ao article of No. I grade. 
The rolatUe aatare of aloe at a high Icmperatore, enmbiaiag with tba aniphar. pbua- 
pbnrtu. aid otbar rolatiU oonatitaanu of tba ooai, or that laay be la tba in a, 
bring earrkd off nMchanieally, I aocaUer k one of the ranaw of tba iniprorrmcat i 
the mangaaree alao of tbc ore ooabiDrB with aillea at a high trtapenuore, aad pig 
irao that coaiaiaa klica k tbaa freed Ama it. The great adrauCaga to be obtained by 
naing the palnmoad ore la tba poddUag foraaca k. that a high grada at haa oug. ba 
wade t and wbere reheating baa bean biibnrto deemed indkaeanabk, ooc haatia^k 
Anind toSciant for toeb oaea aa wire bOJata, naca, boita, boneaboa iroo, and aaila A 
partiealar aelection of fbel k not reqatred. eoka and ebanool can be dupenaod wah, 
and bhomiiioiu or antbneite eoal iiai^* 

FREESTONE. A term aaed to denote any a to ne wbiah k capabia of batng worked 
Araiyia arery direction, aad. wbicb baa no irndoncy lo break in one djtartina more 
than anotker. In tbc eo nn tiaa of Wkbiow and liubliti, and alao la Cornwall, tba 
term k applied to granita nliieb worka Avely.—II. W. B. 

raEEZISG. (fkayeforiai, Fr.| Cf/ktermy, Germ.) The ikrea gram] forma, 
lolid. liquid, and gaaaona, aadcr ooc or othor of wbicb ^ kmda at matter cxki. are 
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Mrrribic to tha taBaeoee of hot, ■nBHyhift, Miariag, or mbBufaif tte Mtnedoo of 
robcokia. Kforty trrrj loUl »«y be lioeefied. wid eeerjr t^aid mey be eaponMd. 
by 0 certela iafnraa of beet, obetber tbie be npnM ec ■ atoiio$ povcr. or n 
rloMie nmeo. Tbe eramee of ibk propoeitioa h e<n^l7 I <«■ "““J tiO 
Ulrij eijled penBeemi, oiej be Itqerded, oey. r*ea wUdiBed, by dualnelioi of ibeir 
lenpcrBtere, cilbfr elocic, or oidrd by »teaeicol Becbaaiest oorwUiM o t b ^ »o briag 
tbrir oonlclce witbin tbc lybefe of eareKetirr euraetuia. Wbre e oolid ie tn»»> 
formedTnto ■ liqoM, aod o Ikiaid iato • ns or vapear, a iiaaatiiy ■«« or lese «• 
■idcrabte of beat is sbaorbed. or boeoBsa lateat, to asa tbe term of IH. lUack. W beo 
tbe opposite traiafoniiaiioo tabes ptacc. |bs boat abwrbed ia agaia cniucd, or abal 
vas btmt becomes amsibic. See HasT for tbe man reccot bypolbsaea. 

Tb* pmdonioB of eoM ia a carioea aad iawtatua( braocb <d pbyiital iai{airy. A 
law getmtal taos aiay be disdsctly aaaied. 

Ifa solid body taddaaJy li^acdea. wilboot tbeappiieBtioaafeateraalbcaUkabstTacU 
from tba sarnmnding bodies tba brat o sessa ar y tar ita liqa albrt io o . 

^Ilire a tall ia diasolred bi water cold ia prodocsd. 

If a liqaid eaponaca, the eapoor is prodaesd at tba expeaae of tbe beat of some 
aeipbbuoriag body. , ,, i. 

When spiriu of wlar, or otber, ia tbrown oo tbe body, a arnaatioa of eoldaesa ia 
proioeed tram tbe Uqaida eapariaiog by robbiii(^ the body of beat. _ 

By pUciag water io a poroos Tcsael, aiwl capoeng it to ibe sm^ It beeosasa eery aoM. 
Tbs solar bsat-raya occaaioB a rapid eraporatioti of tbe water which baa Btierrd throagb 
tbe pores of tbe eeaael, ami soau beat is labea by tbs pr oe um from tba Bud Mi tba 
interior. 

If air is allowed auddcnly to expand. It tabaa beat froan tbe aarroandiaf bodut, or 
pftwlit cf n ooMc 

The most fiuailiar awtbod of prodachig istrote mid la by meant of fraeting adatarrs. 
A great uomber of those weia laecnted by bir. Walker | tbc principal reaalla are coo* 
laintd la tba Mlowiag tables: — 

L —Table, ooneiatliig of KrigorUk Mixtnres, haring the Bower of geoera tl a g or 
eraatiog cold witboat tbe aid of ice, anOcieat br aU oaafal and pfaUoanpblcal purposca, 
in any part of tba world at any arnaao. 


Ftrfwifk itirtartM mtkmt let. 


MEXTEUSr 

TfcirwiMrtir flBJu. 

DfV nM 

Nitrate of atninooia 
Water 


1 part 

1 

From + SO® to s- 4® 

46^ 

Mnriatc of amoKioia 
Nitrate of potaab 
Water 


fi parts 
i 

1C 

From 4- 50® to 4- llf> 

40 

MarUle of ammonia 

Kitralc of potash 
Solpbata of aoda 
Water 


5 parts 
s 

8 

le 

From ■¥ SO" to ♦ 4* 

46 

Sulphate of audn 
l>ilated nitric aeld 


3 pant 

s 

From 4^ SOPto — 3® 

S3 

Nitrate of amnrnta 

Carbonataaf aoda 
Water 


1 pan 

1 

1 

From 4- 30® to - r® 

37 

Pbotpbate of aoda 

Dilate aitria acid 


9 paita 

4 

Frooi ♦ M^lo — 13® 

Cl 

Bglpbale of aoda 
tttdrneblario acid 


8 patla 

3 

From 4- SOP to OP 

SO 

BMphate of aodn 


5 parta 

From 4’ SO® to O' 3® 

47 

Oilala lalidiiaie add 


4 

Iplpiala of aoda 

Hnriateof ammoaim 
Nitmta of potash 
Ditula aitSc add 


C parta 

4 

1 

4 

From 4 SO® to —10® 

SO 

BoJpbata of aoda 

Nitrala of amaMwla 
Dilate akrie add 


4 parta 

3 

4 

From 4 SO® to — 14® 

C4 
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It — TsbU eoaudioK of Fripmfia Mutnm, oonpoced c/ ka, vUt ebcmical mIu 
ud acidi. 


Friforifie hfhtatrt wUk let. 


MIXTURUh 

tlMnBMMliV itokAa 

D«f oTcmW 

Soov, or iaa • a pans 

Muriate of tnda • • 1 

I 

e 

B. 

I. 

a 

j 

lo-S° 

• 

8 aaw, or poundad lee -ft parta 

Mariatc of Mala - • • f 
Unriaie of aannania • • I 

to-lt= 

• 

Snow, or pnnndnl ice • 14 porta 

Mnriaie of wida • • 10 

Muriate of ammonia - - S 

Nitrate of pntaab - • 5 

to-18° 

• 

Itaow, or pounded ice -11 parta 

Muriale of aoda • • 8 1 

Nitrate of aramonia • • 5 

to-25® 

• 

Snow . . . . g part! 

Uilnia aalpknrie acid - a 

From 4^ aa* to - la* 

5S 

ilaow .... 9 parta 

Muriatic acid • • . S 

From 4 ga® to —17* 

■BP 

Snow . . . . ; para 

Dilute nitric acid • • 4 

Froan + 82* to — # 0 * 

61 

dnnw . • . . 4 parta 

Muriale of Ihna • • 5 

From ♦ aa° to — 40 P 

71 

Snow .... a parta 

Crpat. mnriaie of lime • g 

From 4 81° to — #0° 

81 

Snow .... 3 |jairu 

Potaah .... 4 

FfOOl 4 31° to — 61° 

83 


N. B. — Tb* RMos for tbc oaiitaiDai in the Init eotomn of the preceding Inbi* if, 
the tbrnnomrtrr dnkiog in tbene nlxtnref to the degree mrationed in the preening 
ooloinn. and nerer lover, vhelerer mny be the lempcnture of the mnterUb at mixing. 

To prodim tbeac reralta in a •atiafacloiT’ manner, h ia neeaaaarjr to cool preeiootl; 
to the expcrinienia, the eeaacU ia vhich t^ mixtorea are made. 

The nMft inivnae coM that ia aa yat known ia that from the cTaporatiaa of a mixtnra 
of folid earboalo acid and aalpharie ether, br vbieh a lein|icrataTC of 184* Fahr. 
below the fiarxing point of water if pro d uc ed. Br meana of thu iatenae cold, aaalaled 
bp meebanical p n aw i re aareral of the gaaaooabodiaf hare been eondeoacd into Qiiaidf, 
a^ in MMBe inaixoeta foliditled. 

Str John Hetacbcl, tome peara fiace. ncommeoded the fbllovittg method Ibr obtain¬ 
ing at moderate eott targe qnaniirlei of too. 

A eteam rngioe boiler waa to be aoak into the earth, and tha qoaatltp of vitj-r 
which it waa dedred to fieexe placed in it Bp meana of a coadeneing pump, Mterul 
almuapberaa of air verr forced into the boiler, and then ererjthing waa allowed to 
rvmaia for a night, or nntil the whole had aei)iiired the lemperetnre of the aarround- 
iag earth. Then, bp opening a atop eock, the air expanding eicspcd with moeb riolence, 
and the water being robbed of iu beat to aopptp the expanding air, the temperature 
of the whole waa ao reduced, that a maae of in waa tha reaolL 

The fbHowing prooaaa for prodneing cold haa been patented and ethibitrd in thJa 
cooBtrp. 

In a reaerroir, or what amp with p ro p r i et p be called a boiler, waa plaeed a quantity 
of aalpbnric ether. Thia reaerroir waa pUueed ia a Irag re me l of aaliae vatfp, tkia 
Bttid the arrangement being mite to Sow (Vom one rod of the trough to thadtber, 
that in to and from the re a erroir. Ia thia water waa plaeed a anrober of Teaaeli,'tbe 
depth and breadth of the troogh, bat of oolp two iachea la width, and thcae were 
filled whb the water to be (Voa^ 

A ttcam rogiaa was empioped to pomp the air ftrora the rt a c rioir 1 thia being dooe, 
of coorae the ether boiled, and the raponr of the ether wae remored bp the engine aa 
fimt aa It waa ibrmed. The heat imjiuied to raporite the ether waa d^rad ftom the 
aalina water ia the trough, and thia again took the heat foora the water in the etlla: 
thni erenmnllp ererp cell of water waa e tan ail e d Into lea. The ether waa, after H 
Ita^ paaed through the engine, coodeiaed bp a refHgentorp of the ordinaep hind. 
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Tb« Matranit auk by lb* paunlM vm rwry mlkHtetotj. m it rr«*rd«) tb* cod of 
praductloo. An BlitiKmiio of tbi* kmil ia of eoaiw iBirodod for b«« cooBtrics ooljr, 
«brr* bcrooM* acfaBlly im of tba b it o wWb of life. 

A r^entiBr pbjiaoal fiun rosacctrd with tb* froofls^ of wmltr ba* booB mad* araiJ. 
abta lo'wMBB iaiportant aMa Vfotrr bi fbroitng really reject* OTerytbioR >t nuy 
Boatain —rem a4r, and haUB* aoUd k* la aciaaily /Mr* water. Tbi* may bo eaaily 
proTcd. Mak* a good frening aiiatarr, and piM mibw water ta a flatk. and wbtla 
U la oadcryoiag eoaaolidalion by being placed in lb* ffigoride eonpooMl, (rently 
agitat* it with a lieuber. Now, if tbo water eoMain* (pint, acid, adt, or catoariag 
nuttar, eitber of tbem an alik* rrjfctod, and tb* Kiijd otataiaad, wb*a waabed from 
tbr laallrr adhering tu ita aorfliee ■ abaointely pare aotld water. 

Tbi* pbilosophie 6u% akboagb it baa ooly b«ca aal^iected to caamlaalUm witbia 
tbe ban few yoara, baa bm loag Imnwa. 

Oyroci. in bia 13tb Canto of lion Juan, baa the fbllowiag allaaion to ill — 

" m tiaCf ■iH*lwr •*«»• a trm ’ 

Whela«r t*e toeUittleaia n aw p aaner 
rniten lota a ten taaiua lea. 

Whua laaret lOw area* at tOat nmnottal tala. 

Tat I* me aerr enura, *a« aH felea, 

AlaMt a naaie (lawlul wIB raiailai 
An* mia la Mnia a et Uua Ula WfMiaMt *010* 
coal* a'ar eaiaaat la aa a i irae t 'i t •aaoa " 

Tb* eld noble* of Huaala, when tU^ dodrad a awin inloiiratiaf drink than otinl, 
placed tbeir wiact or apirit in the ice of tboir ftoaea rirera, ontil all Iba aijaaoua 
p^ion wa* fhneo t wbtm tbay drank tbe nnlant fluid nceamakted ia tbo eaotm 
Tbi* plan kM been enpinyad nlao fbr onwantmiDg lemon Jnioe aod tbe lib*. For 
anae fnrtber matter* eooneeted wilb tkia peenliar oaodUioii, aae Stkaw »«« aod 
Watkb. 

I'RCNOn RERRITA Tbe barrien of tb* fUamata nUiarticta, and otbaraptele* 
of the BaehilKim. Tb* troa Knnck berrien, which ahoold be fonr-aecded, baking to 
the Irat named i nil tba two-aeeded betric* an obtained Arom otbar nod inferior kimU. 

FRENCH CHAL.K. A atritit* ) a loft atagneiiaa mineral. 

FRiiiNCII POLIHIL There an nurnmnia mrtbodi ^ren for tbr pnpantiim nf 
tbb puliab, on* of tb* beat ia probably tb* following i 1^ Iba. of abrll Im diiaolred ia 
a galloB of apirit* nf wine whnuut beat. Another rtcip* ia 12 onneet of tboU Ue, 2 
oaace* of gametefai, and fl mincn of eopd to 1 gallao of apirit* of wine. 

FRlC*riON. Tb* miatincc to motion whieb depenu on tb* airwet n rr of tbe 
aarfbec* ia aoetact. Frirtloa k aanally dWided iato two kiadai afafow fricHua and 
nffiay flartam, Tb* ipieationa lairoivcd In tbe nontideratka of firctma an portly 
t ii|[ 1111 rrigg and eairoot thenfon be treated here. One rery iraportaal rkincnt may 
bnwcnr bk MBied, a* abowiag tbo laiportanec of caaet arlmce in mnnaiMiM with 
tb* impiRteaieaU in meebaaica. Hy fhetino Uat k evotred. It b found by aecriiraM 
eapenmenl, that tbe enmitiiy t/kml inthtd ii anellif nffieitat to wye odafe Om rfmi 
eweaarf im a rr reaa n' ay iM Jnelim. — Jamli and TTkwiaaii. 

FRIT. 8e« Cbawicl aod OLaan. 

FdClTS. 6a* Auim In tbe Fmnt trrratmi and aramoiJta lilrer baa been He* 
tccted. Mnluymio baa atated, to the extent of lailga. in tbe aabca of theta plant*. It 
baa ilao haaa atated that thiwe and aome other plnU ooatain lead and copper. 

FU1>. or Vi'OOLXtiN WASTE, k the nfbae of the new wool takea ant la tbe 
Krihbnng proeean. and b mixed wiib tb* mnago for oa*. Sec Moimu. 

FOEIj. (ComdeitiUe, Fr I Bmiutrff, Oma.) 

Sock cofabastiblc* ai an oaed for Ana or ftiniaeet. Wood, TirrC Cool, an Ibmilbr 
cxamplea. Faeb dHIbr fat tbeir mttan, and in llwir power of giring beat, it it then- 
foro of much bnpnnaoec to aarcftaln tbo beat-gning power. Nomerooi excclleat 
ex p erime n t a bare been made fortbe ptirpato of datermioiag with rxactm to the betting 
exloea of fhcla of diffemit kinda. Larobler and lAplacr,la an extenairr examinatka 
earriid oat by ibera, aaed the well known rbAwnaeter, that they determined lb* 
wabiew the hoot by the quantity of ko malted in a gim time. Conal Uumford tab- 
neqinntly aieaaan rt the qaanlitr of heat by tba inrreaor of temperatan la a giten 
qoMtity of water. Tbe naantitr of haat wbkb will meh i lb. of Ic* at V Cent, 
bring jM aallleknt aeewdmg to LapUee to rnbe tbe tenpmuure of a ponod of water 
to Ta* Cent., or aecordiag to tb* expenmania nf Ttrgnanl^ to 72° Cent, Clemeol and 
Deanrmca bm alao abowa. that an equal weight of aqaroo* eaponr, whxleeer may ba 
ita tempetstaga and teadoo. b alwaya ptodoewd by ooe ted tbe •am* amount of beaL 

At far u we eaa within the limit* of tbr peraent wnrii, w* ahaQ codcaronr to prearol 
a fbli practical eiaw of lb* aobltcC. grring each ciam of fbeU ondef tbeir aereral 
bmdx 

L tTaod, which b dirided lain hard and tofi To the former beloiif the oak. 
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tha brccb. Um aUar. tlw UteIi. nd Uw aim s Is tk* latter, tba fir. iktpioa of dlfirmrt 
tortik tba brek, ika lindan, ike sUlss. aod tka pofitir. 

Under lika drjniaai asd vrif^l. diffamt woodM art ftnad to afford riry diffnvnt 
drfm at brat and cu u ib na tins. MoUtarr dhnloulia tkr kcatinji powrr ia tkrer 
wart t by diniatakinf iba ralaliaa vaifhi of tba ninumoa wttar. bjr waatinf bail in 
Ha rraporalioa, and bjr earning alow a^ un|>arlee« eoaibantias. If a placa of «ood 
eoolain, for ciampta, IB par rant of aratar, thaa H cnotainB only 7S par cant, gf inal, 
and tha cTaparaiiaa of that valrr will rrquiro ^ pan of tba vclgbl of tba oood. 
Uanea Uia damp wood ia of Icaa ralna in eoaabaaUon In ^ or f than the dry. The 
■laanuty of aaoularc in orwiy fiellcd wood amoonia to from K) lo SU par cant, t birch 
enolalaa XI, oak BB, beach and pina W, alder, 41. fir 4S. Aocordiag lo ikair diflarent 
oauiici, wooda which baaa bean fatlad and elafi for II tnoolba eamtain itiil Amn M lo 
13 par cant, of water. There ia narer lam than 10 per east, pment. aren whan it 
baa been knot long in a dry place, and Ihoaigh it ba drM in a atnaig kc^ it will aftar* 
wacda abaoro 10 or II per ceaL of water. If U be tao nnaigly kiln dried, Ha healing 
powan arc Impaired by tha oonunireeemant of carbodfaatioo, aa if aonm of ita hydrogen 
were daa tr oyad. 

The following tahlr, etmpiiid from the rcanrclm of Count Ramfiird, will place 
tbcac puinU cle^y before un 


Om mwI af IW MiMriag ««mU 
alwa aural alU baai i 

af vicar frwiai^ta MKP Caaa. 

Ox4imri iiiWIiBi 


MraavlrMiL 

LHnt tree 




M'70« 

S8-S38 

40*181 

Rrech 

• 

• 

• ^ 

ia-rn 

• • 

08*7 4« 

Elm • 




aa-vn 

• • 

94-089 

link 




IS'BOO 

M-llO 

18-89S 

Ash - 




xr««8 

33'7IO 

99*448 

ftreamore • 

• 

• 


• • 

• m 

3«*II7 

Fir - 




so-sn 

BfCMO 

S7-37t 

Poplar 

- 

- 


»4iM>l 

• • 

97*181 


From rrrr^ cooilautibla the beat ia dilliued either by radiation or by direct cornmnnl- 
catlon to bailee in eoutact with the flame, lo a wood fire the quantity of radiating heat 
ia, to that diffuaed by the air, ae I lo 9 1 or it ia ona fbarth of the wh^ beariiig powrr. 

II. ChamaL —TIm diffinrrni cbareoala afford, under eqoal weighla, eqnai qnamitiM 
ofheaL We may rachan, npon an aTcngr, that npoondof drycfaaicoal iceapableof 
heating TS pounda of water from the frceeing to the boiling point i hot when it baa 
been £r come tune eipcaed to the air, it eontaint X leaet 10 per cent, of walar, whicb 
la partially drcooipaaad la the cambafticra into carbonttrd bydnigm, which cntiet 
lame, whertaa pore dry eharcoal cnilte oona. 

Wmblergiart the follow ingaa tba reanlti obtained by him with eharconl from mrioni 
aooTcai: 



A cahac fi>a4 of eharconl from lofr wood wrighe noon an aaenge from 8 to I poond^ 
and ftoan hard wood 11 to 13 ponoda t and hence me istler ia beat ndepted to main¬ 
tain a high beat in a anuU centptaai. The radbuiog beat from charter* firta eonati- 
tniaa one ihiid of the whole emmed. 

IIL Tv/V fvU. — One poond of ihia And will hcM acconliog to ita quality, from 
18 to 41 ponndt of water from frceeing to boiling. Itt mine drpenda upon ita com- 
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■wtMM mmI from ortiir putklMi aai itt ndiatiaf power b t» Ike whole 

uni it emttt ia baniinf ae I to a. 

Accoriiaf to Benkirr, the fallowiog reuUu ware okuiaed from peat i — 

■mexfiaarML ruaae>«rwiurk<«M to leneo 

■f toW bwm iWiB MaO UaL 

FremTfoyai lg| 

M departoMiit de U Soa ipwi • • • • 17 P 

„ K de b Marne .... 191 

K H de la Vnagct .... Sfl 

. « del Landn ..... 344 

VTmklrr gim 11 • la tbe •nporatira power of the worn Uanorrriaa peal, aad 
41il aa that of the beat. 

Peal oblaiaed from Um Bof of Allen pave, aecordiag to QrilBth (Um diicrrpaDriei 
hetwecB the rctolu we do not aadenland);— 

f iaati ml mim luaoa toaa 
•Ohiiaaeuai. 


Upper peal.- W 

Lower peal ....... M-d 

Preaatd peat ....... lH-0 


IV. Cool.— Tbe rariatiee of oual are almeat iadefiaile, and glee oat eerp eariool 
dBaatilifa of haal ia tbcir eoaibsetkin. Tbe earboa ia iba bnl-gieing enoMitnrnl. 
and It aoMMala. ia different eoaia, to from 71 to 15 per cent. One punad of good enal 
wiU. apoo aa aiorage. brat 10 pounda of water frnm tbe freaeiag to the boiling point. 
Snail coal gina oat tbrae foa rtha of tbe beat of tbe larger lanpa. Tbe radiating beat 
aniilcd bjr Wwiag pltcoal it greats than ibal bp rbareoal. 

V. The eale «/tool — Tb« beating power of good eokt ia to that of plteoal aa 75 
Id 19. One pound of tbe former will beat 15 pouade of water from 51* to IIIO) lo 
tbat ili Mwer ia eqnal to aiae-ieatba of tint of wood charooaL 

BertbW giraa aa tbe reaalu of hli triala i — 

P oi n iOi etmwnehmtet to I a e un d 
•I coal Unw n to too C. 


t>o«taia coal ...... n-C 

Glamorgan ...... 707 

Keweaalia ....... 70'0 

Derbpabira • • . . . .Ill 

Lancaabire (eaanel) ..... mi 

Darban ....... 71 ^ 


Coke (St. Etkwne) ..... g 5 .g 

Da gia frnm Parie ..... M'S 

y L CaTbortUei hjJrom or tool fat. — One paond of Ibia gaa, eonal Co aboot >4 
enbie feet, diaennra ia burnlag aa mueb beat aa wiU raitt 71 pon^ of water frtaa 
tha frening to tbe boiling temperature. 

In tbe following table tbe fonnb column coatatna tbe weight of atmoapherical air, 
wbuae oxpgen ia required for the eompleic eambumion of a pound of ca<m particular 
aubatance. 


aoedM eT latolinntMa. 

rwui4>er ntor 
vhtca a eonae cm 
baaontoeatoflte. 

l*Mto4iar tolitoa 
natoc eneomW to 
IrmnL 

Waiebi atwaiinaaita 
an at 11“, le ton 
Itoeto. 

Perfoetip drp wood 

55-00 

1-51 

S-M 

Wood ia ill ordinarp Mate 

11-00 

4-71 

4-47 

Wood charcoal 

raw 

15^7 

11-41 

Pitcaal .... 

•0-00 

I01K> 

•11 

Coke .... 

15-00 

ll-SI 

11-41 

Turf .... 

30-00 

5-45 

4-fO 

Tarf ekareoal 

■4-00 

11-15 

• •• 

0»riHirvtt«d bvdroMn cm 
O il 1 

71-00 

13-81 

14-M 

Wax 1 . . . 

TaUowJ 

7100 

14-11 

15-00 

Alcohol afghe akopa 

»-io 

9-51 

lt-10 


Tbe i|aaotitp of air atited in tbe fourtb cotnma, ia tba amaUait ponaiUe r e q u ir ed to 
bunt tbe cotuboitibie, and ia grrallp leaa than wo^ be ni riaaarj ia practise, where 
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vnoeb of tlit air orror ttmm into contael »i*h tli* Varalaf bod;-, tad wfare it eim- 
iri|aeoll]r nmr lu« ita whota oxfgra cooHUMd. Tfca h<Mmf powrr ataiod la tita 
McofMl eolana la lUo the maaimnai rlfcol, and can tcldon W icalued vitb ordinary 
boilrta. Tte dnugbt of air aaualljr earrica off at htnal 1 of ika heat, and miao if Ha 
tmi|irratara be wrry Ufh whan it liaTca the ToaeL In toia eaae H nuy aamnnl to oaa 
hairoftbe whole heal, or aaorat without rrckowingdiehiaa by radiatino and eondaelioB. 
which however any be rendered very amall by eacloBOf the Arc and Aaea within 
proper non-condnetin; and noa-radiatiag matenala 

It appaam that, in practice, the quantity of heat which but ha obtained frou any 
cotnlKUMiblalna properly iBoaalrdappnrataa,noat vary with tbcnaliiTeaf the ohject to 
ba hvatad. In baatinit chaubera by atorra, and water boilrra by faraaeca, ibe ctBaent 
heal ia the chiianey, which eonatitutea tfaa priixipal waate, nuy ba rednead to a erry 
maderata quantity, in enuMriaaB of that which eacapea fraan the beat eonatmeted 
rererbrntocy hearth. In bcauof the boUera of ateam anjttnaa, ooa poond nf coal ia 
reckoned adequate to conTcrt 7^ poonda of boiling water lata eapoori or to but 
poonib of water from the frreiing to the boding point Ona pound of fir of the asail 
dry Bcn will eraporate 4 nottoda of water, or brat SSMonda to the boUiog temperature | 
which is ahost two-thinU of iba aiatiroam effect of this comhuatiMc. Acetading to 
Waii'a eaperiaasiita upon the gmt scale, one pound of coal ran boU off with the brat 
bnilt boiW, S poonda of water i Iht dekirary fron the maxbnnni affect being brra 
if, or orariy on# sixth. Seo ifir TadJrt at the rad </ Mia artick. 

la many cam the hot air which paawa into the finn or ohimocya may ba hrtia* 
fleially applied to ibrhratiag, drytn|tor rotailagof ohlceut but caminght to ha taken 
that tna draught of lha lira ^ not Iwnby impaired, and an iraperflect combaMtoo of 
the friel produerd. For, at a low amotherrog tratperatarr, both carhoolc oxide xnd 
carbamied hydrogen may ba generated ftota eoal, witboot the prodartlaa nf much 
beat ia the krrpUM 

To determine exactly the quantity of beat diaeagaged by any romhoatiUe la the act 
of burning, ihrra diffmnt ayatraia of ipparaina turn been emptoyed t I, the calori¬ 
meter of Laroiaier and Lapiaee, in whi^ the aobatanea la burned in the emti* nf n 
TcaacI whoae walla arw lined with ice, aiid,tba amount of ice melted measnrra the 
heal reolaedi S, lha ealorimeler of Wait and Rumford, in which the degree of heat 
rnrnnunioattd to a giran body of water afionla the mraaure of te«|icrBtiirp; and d, by 
lha qnantity of water evaporated by ditEtrenl kinda of fncl ia limiiar circnmaiaBera. 

The firat and ntuat celebrated, tbon^ probably BM lb* moat arearaie appanMua ibe 
mcaaariiig the qnanti^ of heat tnumratde from a hotter to n colder body, waa tba 
calorimeter of luvoiaier and Lapiacc. It cootiated of three eonceatrio ry lindera of tin 
plala, placed at eenain dittancea aaonder s the two outer lotrratitial ipacra bmog filled 
with whUa tba iniwriniMl eyirodrr received the hot body, the nhirct of exprniaml. 
The ouantity of water diaebar^ from middle apace by Ibe melting of the lea in it, 
aervea to mcaaora the quantity of heat given out by the body ia the central cylinder. 
A limpier and lietter Inatrament ou thia principla would be a hollow cylinder of Ire of 
profier ihickaeaa, iaio whoee interior tbe hot body would he Intmdn^, and which 
would indtente by tbe quantity of water found melted within it tbe qnantity nf brat 
abanrhed by the ice. In ibb cue the rrrora oeeuioned by the relentino of waitr amoog 
the fragmenta of ice packed into tbe cylindric ecit of the tin calorimeter, wirabl be 
avoidcil. t»oe pound of water at ITt“ Fabr., iatroduced into the hollow eyl'inder 
draeribed, will melt rairtly one pound of iee t and one pound of oil hrated to ITX' will 
melt half a pound. — Vrt. 

Tkt mAud Iff r^rigmiim, coulrived at Aral by Meyer, baa hem in modem timea 
brought to great perfeetkm by DoJong and Petit. It rrata no the principle, that two 
aartbeea of like aiae, and of equal radiating (brae, kwe la like timea the aamc quantity 
of brat when they are at the aame lempmlnra. Suppoae, tar example, ikai a veaaal of 
mliihed silver, of amall aiie, and very thin in tbe metal, ia sneccmlvcly filbd with dif- 
lermit polveriaed aalwtaaraa. and that it ia allowed to enol firrmi iIm aame rlevaiinu of 
lemperalarr i the quantities nf best lost in tbe first mstant of cooling will be alwata 
equal to each other | and if for noe of tbe aabMancei, tbe veloetty of cooling ia doul^ 
of that tor another, we may eOuclode that ha capamiy Ibr bent fai one balA when Hi 
weight ia tbe aame i aince by hwing Ibe tanM quantity of beat, it aiaka ia tempeiatura 
doable (he Bomber of degrera. 

Th» mrAcd »f rrixtoxn. — In this method two bodica are always employed i a bat 
body, which brmmre cool, and a cold body, which becomn hid, fai aneb maaner that bR 
the caloric which goes oat of the ftwwirr ia expended in hrating the LaUrr. fiappnir 
for example, that we poor a yotiad of ipdcksilver at lit*’ F, into a pound of water at 
as“t the quickailvcrwill cool and the water wlU brat, till tbe mixture by Mirriog ae- 
qairra a common Irmperatate. If thia ten pern tare waa III®, the water and merenry 
wonld hove equal capneitin, aince tbe lame quantity nf brat woald prednew hi in eqo^ 
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■aa c4 tWa t*t> a^il chugrt of uapcrkturr. Ti*^ n ikTalMof M* hi 

Uw vaMr ka4 a 4*pranha af to*’hiUu aficiirT. Bat hi rwlitjr. Ik* aizta* la Aai4 
to laTf a laaaantaf* ttoelr >7(°, ibowhi^ tha «Ula lla aercary iosn irtk^ tla 
vairrgahiaaDly tvo nuabrn iadw ratio of abcwt SIM 1 1 vbain h ii rooclailcd, 
that tk* oarashy of aarcartr 1* loftka of watrr. Cartaaiaaa aal ba aa4a Air tka 
iaftaaMvortka rtood oad for tlw ImM diaipaud dnnajt tk* thM of tb« raprriaMat. 

If oar bt a aMTtahi tba rdaia kMiof poir<fi af difTrrtat kiada of fori, «a 

nord ml earr m anek akoot tkr total vaa* of kM M tk* raiMTiapla. prootdrd It fco 
lh« (omr m all i and ikrrWnta tka* akoald b* bomod ia tkc loaa Nmaor. ai^ la tla 
anw oraj. Dot Um aorc rotaatateallj Um kra it app l i t d, tka groalvr rortaiaty will 

tkciw hr a tke malto. Thr afipantia,>p. Wf. 
ia aiapla oad vrli adoMrd a aokr tock roa* 
paratirt Iriaia of (orl. 'rkr litlir foraart ia 
tor a o d W lo{i,Bad tnoaaia ita borord tv by r, 
Ihroagk a tpiral Ubt iatarrtrd la a ciairni of 
volrr, karma a tharan m o tar iarrtrd arar ia 
a& aad aaouwr near la b otaa. las littlr tldr 
amira. a a, while tkr efllimt air oHapto (Van 
the oprigkt end of Ike take 4w Here alao a tkee- 
manu ter balb may be pla c ed. The a«rra |0 In* 
dicotioB of the two ikenauOMten girai tke aaoa 
tomperatorr of Ike waMr. At Ike water rropo* 
rata from the citlem. it la topplied nroaa a rr m i 
placed aloaglde of It. Thr eaperhneal tboiild 
M bagoa when tka (kmaee hoe aaqnircd an 
eqaabtlity of lewperatitre. A throttle ealro at c eerrea to rrgalatc the draught, and 
to njnallae U la Ike diflrrrat experhaeata by BMtat of tke t a nip t r a t Bn of Ike eflornt 
air. Wbtn tke water haa beca Wied Ike gieen aomber of da g re ta , which aboold be 
the tame In tke diftsiwat experiamta, the «a may be extiagwoibed. tke rrauiaing Ihd 
weighed, and compered with the eoiglnal i|anatiiy. Clare dtuold be lohea U> m a ke the 
cumbwttion or rind and IVee from imoka aa poaaibla. 

The fbUowlag calorimeter, IbiiJitUd npuo tke aame principle aa that of Cooni lioai- 
Aitd, bat with eertalB improTementa, amy be eanaldcr^ it aa eqtatlly eorrect matm* 
iBoat for meae or iag heal with any at tke pcrceding, hot one of laaeh bmcw general 
applicalion, snee it eon determine Ike quantity of neat diwagaged la eotubaation, aa 
welt aa tke latent koat of atenm and olber rapottra. 

It ctmaiata af a large eopper hath. MS), capable of boldiag 100 galhaw of 




ObiJe a towt | tach le Ihetquan Ihaa. 

WBler. It la Irarerlad fcor tlmea, borkwarda aad fia-warda, la foor diAerent ler^ 
by a xig-iag boriaontal flue or flat pipe d, c. aine inchea broad and one deep, ending 
below in a loCnd pipe at r, which poaoea ikroogk tka boltoia af tke c^PP'*' *•/' 

tad rtoeirea there into k tke top af a email Wek lead Ciimam K Tka iaaertnak 
crueibit oontaina tba fbeL It la m rro o uded at tbc dktaaoa af tarn inek by a tecond 
cmalble, which k cnclomd at the aatne tinw by tba wdra of tke oot tr maa l Ikroacei 




























FUEL 


>03 


ttx MMaaf Manaat kir batwm UMcractUn (rrriu to prtvoM Um hat ftM htMV 
diMi|Blc4 ialoite atmaphcra roaa> iht bodj xd ih« Ihmic*. A pipr m, tm • 
ut cylimter bellinit, aUn the aib-pil tt the tomaer at otia ude, and Mi^lica 

a ataadv bat gratU hUat, ta eanj am the e—. b—ton . kindM at tm bf hatf a oaaca 
td nd-bM cbannaL So ampitiety » Of boat vkicb ia diararaed by the baraiair 
ftwl abaorbed by the valer in iba bath, that tba air diacbariad at Uh tapon6tmf baa 
oeoally aome lanyeratara m the ai am a|»li e nu 

The Toiacl ia otada of r«|i(>ar, watcfaia« two p oond i par ai|aaiw Uadi (t la Cm 
l<mK. I| wide, t di<rt>. with a boltotu Cm loaf, and I] broad, apm aa nvann. 
Inclndtaw the aif>aaf tia plate toe. aad a not at wioafht ifoa, d wetfha altofetaer 
M poaadik Siaee the apwite beat of oopprr la to that of water aa IM to l.tMM. the 
ibcctte beat of tbe rcaael ia a^oal to that of • pouada of water. fi>r which, tbmribrr, 
the ctact eemotloa ia taada ^ loariaf t poiuuU of water ool af the MW or |,000 
puuada oaed ia each esprriomit. 

Ia the exparfaaeata aiade with fiwiaer calorinateTi of thia bind, the eombaatiaa waa 
tnainniiied by tbe rarrent or draft of a cblmaey open at batteoa, which corned off at 
the top oridee of the flue a rariabie qooatity of he^ rtry ddBoolt to eetbaatr. 

When tbe otjlcct ia to detemine t^ laleiil hoot of oteant oad other aapoon. they 
nay be iattodoerd ibrDafb a lobe into the top oridoe y> the latent beat beiaf dedaced 
ftom the cleratioo af temperatare fat tbo water of tbe oath, aad tbe rafaune of rapoair 
rapaodad fron the qaaatity of Ihpud diachoffad into a tacaoiirr fiaaa from tbe bottom 
outlet 0 . In thia caae. tbe fnniacc ia of coom rvmored. 

Tbe haatinf power of tbe fhei ia maaaand by tbe number of drgrrea of tetnper a t a rw 
which the combuation of one pnond of it, raiaea 600 or 1.000 pouada of water fat tbe 
bath.—the copper eabotance of the rroael being taken hMo aeeoaaC. 

It niut be bonw ia mind that a eoal which gieca off mneh nalmml carbarrtted by* 
drogen sea dura not alfned ao mueh heal, alnce ia the production of tbe gaa a great 
deal of beat ia carried off in tbe latent atatr. 

The acoatany of Ctrl, oa eabibitcd in tbe rcirbcaled pompiag ctifiaet of ComwaU. 
will be dealt with under the proper bend. See i^rnati riauun. And in refenoKW to 
tbe oidioary oaea of foci fw dumcotic and other porpnata, aee ^roTaa. 

raTnuT Feu. L'odcr thia nanm a great many attempta hare been made On ntiliae 
wa<le material. In oountriea where cbucoal ia nbaodont charcoal duit mixed wuh 
pitch baa bora employed, and attempta hare hem made to ntiliae the immeiiie qwmtitim 
nf aawHiuat pmdnred in the nortb of Compe, by mixing it with clay and tar. Ihwatng 
oTcr the oereral kioda of artificial farl which bare made on tbe ooniiDeat, ilw 
pfodortiont of ibia cboncier made ia Ibia country muat bo deacribed. 

Wy lam'a patent fact ia tmall coal and pheb moulded togetlier into bricha br pmaotw. 
Tbe pitch ia obtained by tbe diatiUathm of coal lar from which naphtha and a Mcalmr 
oil are aepantted, Icairing tbe piioln Tbla pitch ia grooad fine oad mixed with omall 
cooL and in thia state it la pamed, by a rerr laicoiaim oppitcalimi of tbe Arrbtmrdtaa 
tcrew, throngh a raton nuintaiiMa at a oall red beat, by wbicb it is aaftroed Cw 
being monld^ wbkh ia effected by a bind af brick-making marhine nader eaomioai 
prratarr, 

Warb^’a poteat foal b similar ia chameter, bat be adds a little commeat aah or 
atom to p f wri ia i the eroiathm of too morb atnoke, and tbe fnri bricka ntw aaloected to 
, a tewipemura of 400° K. (be eight bourn, by wbicb tba more roIntUa oonatilumta tir 
drirm oft 

Wood'a fhal b prepared by mixlug amall coke or coal ia a beatod tiatt whb lor or 
pitch In a coauano pag-miU. after which it b moalded in the ordinary manner. 

Bememer'a praecaa coaalala merely in exposing coal-dnat to a tewi pe rntui a of tocP 
F. By tbb the bitiuuiaaaa matter of tbe cool bmomca toflened, aad tbe wbolt can be 
preaaed hrto a firm block. 

Omntb potmt. Tbb fttd b e oro poeed of eeal-dnal aad coal-tar pUek i ibrae nmte- 

riala ate mixad togatber, luder the laflocnee of beat, in the fuUowing pro port ioaat_ 

Ml Iba. eff pilch to I rwl of coal-dnat, by nppmprioic maebiacry, nnabitlng of eruh- 
irg-raOem fbr braaking tbe eoel la the flml inamnee aaflkdently Maall so ihul it nmy 
pam ibmogb a arieen, tbe maabca of which do not exceed a quarter of aa inch mnaderi 
Smtly, nf mixiag-pona or cylinden, bcoted to the lemperalure of >90°, ehber by aiemm 
or bmtad airi and. Sidly, of mantding moebtaea, by which tbe fiwl ia cumpmord, 
nndar a pnoaiire equal to fire tono, into the aisa of a rommoa brick i the fuel bneba 
are ihm wbhewsahed. which prrrmta their otieking togetber, eilbtr la the coni 
bunken or in boa efaamtts. Tbe adroniagea of ibesc onift^ faeh over canl may be 
stated to emubt. first, in bs sHcaey in gsnentting steam i secondly, ii*occn|ars lem 
spaew) that b la say. Mo loai of it may be slowed in an area which wiU coalaia only 
4U0 tons of cnnli ^hdly, it b noed with mneb greater ease by the stakms or firemen 
than ctml. aad it enntrs little or no dbt or dnat, e onsule r aiMiM gg aonw importance 
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«b«i ***.ffj“*V^ ^ ihwiUb far Wm li«W« •» «*»*“ i*Mity 

iluui «»l i IftWy. Um l««i«io« “ 

MistitdT UtlW unkc. •wl ooly ■ ■b« 11 ^luawjr of »»^ »"• 

SJJJ^iC.’loiMiire of iW potrot fad, «*l the oiMU-r of tu nuoofaetorB. U ■ do« lubfa 

onUwTftiri pohlkhTdl^o-. Tb«e .re « i«rl, dike thol . fa* of .he- 

"*O^Sd*o^lilM'jN*l l« *«trr «» •eporml* the eortby •dter. uul »he« aUa«l the 
pal to tubdde, sod eoowJUde* it , . . . , 

Oud»i« io»h»* bridiof «Bd*r«l«y with ptithoceod. 

^Ti—U-'roSkml^iMaer «fte» the datilUtio* of pmU owJ otUef U with pitch. 

UolUid nuxecliioe or c«»«*ot with Ur «nd nodi eoofa 

KuMm ertoeot. coull cod loKrther by » coliitMio d ^ . 

Fnim the Admirdty Cod loquiry'o Rywt *• ohimo the (uUovuif mdywc of 
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FITI.nrnATlOK dcupumth* naUa* fari<litaciia( of iIm mciifd goU tB<l»n«rr 
bi tbe npcl of tb« Mnjrr, okra Um UM tlaof vitnuoi bad and cofixr InTB Utrir 
MffiliNe. 

Kl'IXER'H EAltTH. (Ttm i fiulam. Arplf, Saorbw. Fr i Vi’itUtTmU, Oona.) 
In gcotng)' ibi* lam i* oiiiilwl to tba oUjty da|>aait vbich mlcnttaco bH»on ibt 
aalramda atrata cooiiaa^ kaova M iba Hath or Ortal Ooihr, aad tba lofrriiir 
Oulita. A aaady argiUaoMN tarth ia met with fat the appaT (aut of the eU; ia 
qiwatioa, to which the oaoaa Faller'a earth waa girmi from ita adaptability fiir /uOmf 
or I l aaaina eloih, whaa dnt aroesa, from grraaa aad ether imporitiee. The tena 
thoa luattM origiiia^ to a wuralar atratain waa aobaeqaeatly applted t« tba rstirw 
Ibrataiioa by Or. Winiam Saiith ia hla fla a aifl catina of iha luitiah airata. aad 
baa atrr aiaaa retaiord tta plaee ia nologieal ooioettelatnTa. The fklltr'a earth 
ahora awothaied waa tormoly procarcd ia roMidtrahle qoaatitica frnai Ike O<iotia, 
to the Mwth of Dath, wheMa it waa arat to the cloth (hctarim of Giooeeaterahira. 
Of late yeara, howrecr, an artideial Mbatitale haa been Ibnod ia a rbrmica] prrpa* 
iBtioa, arid llte deauad for the natoral prodaetina haa denraac<! ao lar, that i'ltlc or 
BOOT of it ia DOW procaied ia tba Waat Ppagiaad. The faller'a earth af Rvigate ia 
found ia airata of a miKh more reecnt date thaa tboec allwded to ahotc, and lietoa a 
part of the Irftwar Orecaaaad. — 8rc Gawaaaaao. 

Fran Reii^aie IS,i)iW Hioa of dried lUJer'a earth are ratard aaoiiany, Thrrc are 
two eanclim, callrd the biue aad ycUew | their aoalyaea are rcapcctieely — 

Mmb. THtee. 


Alumlaa • 

Silica 

l.imc 

Mafucala • 
Oxide of Iron 
Soda 
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The other plarea from which fuliet'a earth haa hcca obtaioed, arc — reamdra 
IlrBih, Majdatcma, Frame, lamadale, Cnombe Uay. Eaeliah Ciiotnbe, aad Ouacora 
Uill la UluaeeateTabire, and at nnr hKality ia Bnlfunlihirc. — IL W. Q. 

Fl'l.l.IhU. Tbe art af eleanaiag, acoiirlng, aad ori'taiajt woollen nianufhetinwa. 
The olfect ia lo reader them atrnojp’r and fliwr. It b called alto mitUmf, bccaiua 
the eiiriha are tcoored by a water mill. 

priaeipal parta of a Ailling mill, are the wheal with ita Iraadle, which pteea 
BHdion to the tree or epiodle wbuaa teeth commuaicate that mntioo b> the ^mpen or 
braieia. which ihll iato Iroogha, wherein the cloth b pal, with the faller'aVarth. 

WUliaai and Ogit iatrodo^ ia 1899 aome new fbiliag machiorry. deaignrd |e> act 
ia a limilar way to the ordinary aloelui. ia wbioh doiha are brwlea, ibr Uia pnrpuae uf 
wartlaji aad ihiekeBtaa Iheta i but the Maadanl and the bad of the atockt an made 
of iron uatead of wood, aa haiwlorbre i and n •leant enaal b piaeed ander the bed, fur 
heating the clothe daring the t^raiion of fulling i wbenby their appraraacw b taid 
to be gnatljr iniproved. 

F9. W4 la a trelina of tbe fulling nteebtat or tioclu 1 a, b a cait-lloa pinar, made 
hnllnw for the aake of lightnnai 8, b 
the bed of the Moclu, made alao of iron, 
and poibhed taMoih. the bda of the •loek 
being mnoTed to ahow tbe interior 1 r, 
b the beer that carriet the bewter d. 

The rUitlit are to be piaeed on the bed 
8, at bottoiB, and water allowed to paaa 
Ihrangh the itock. when by the repeated 
blowa of tbe beater d, which b raiaed 
and bl &1I b the naval way, the eioiha 
are brntao, aad hccoina d und 

Allied. 

A port of Iha bed at e b mada hollow, 

, porpoae of Awning a Mrnm box, 
into which aleam from a boiler b Intro- 
dneed by a pipe with a aton-cock. Thb 
atram beau tbe bed of lh« atoch, aad 
greatly bcilltatca. aa well aa InproTta, 
the proceaa of clranaiag and fuUmg tha 
elotha. 



_ Tha noobaeat of the aarfhee of ^e potkhed metal, of which tha bed cd the ■•“fb 
w aa i d to ^ awry moeh ptcfreaUc to the imgfaiMaa of tba aorihcc of 

Wood of which oidiaary fiUliag atocka are made, aa by thete inia Mocha iem of the nap 

a 1 











fulminating silver. 
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*“ „ ,.nKa o» .h. toa b, tto «.ntor-r 

2aT»'iKSKai«~«;sS 

Width of lb. brd. »»d brim? ««»«1 bito . ! ?u!*L„JS XI r ^ilh • 

. I .mm 1 & li ■ rod .ttaolirf to lb* b».h of ih* e«Tf«l pw* J. .• 

Ktrwx^^ «p<w u’l Sl» rod |iM»* Ibroiifh B buI *. M»l 

WkwBrdarfan.Brt.Bad«io«,pirntlT.lto J»«U~ 

-JS. B.I *. » B wh«l with l«tli,.lBkm, inu.^ 
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foA^i At ih. BPP.T pirt uf Ih. pbd* Ib« •« pita P«^» ‘b'~«k 
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to«bcS. pBbTblKd. Th. foUnwinf .r. lb. b«t B. m-** «—-J 

^Uio b.lUMoIrvd In 10 BBThi of nitric BeVd. ip. cr. 14 . .nd 

ih-'-XSaTS r^rt^al^ H, pr. 

"ToA^Iitrtr^iwrciiry b lobedi-oircd in tJ o«T A«^t^ 

Ihick while fum*. begin to fom. TU *bol. u then Kt in B oool pUc. lodep-Uth. 

in 1 * pBri. of ni^ 

S^^i-TX.-Atn tb. liqoid bec-o*. buck (h« 

XAry. uol « «t«tnely .ioient «aion (. «d "^ 

•.noor'uid tncM rf iiitroM Bcldi thl. *ct>o« nimt b. modnnled by |n-dwiy P"- 

I^«n. ^ c^wbU of ftlniBBting ntereBpr brgta to ',^",^,W 

eoU. Bll ih. fnlmlnBUmt mercory a toond Bt lb. bottnot. Uy IhJ* 

not B tneo of mercury r^M » ^ _,j^ ,Uli db- 

The fBlm-.BBt. in Bll the« proommr. i. to of 

tilled wBUr Bod dried. Tbe »iol«l twetion which tBke. plBce -ben lh« loiiiiio- 
ILmin raiiet* on tbe .Icabat b eoMWtlBl to lb* toceeM of the opernl^ 

to rAonomy of tb. .bo*. »ab^ H b- bee. foond d-t 1 P-n 
of toerenryj ieUU lb. faUow ing proporllooB of fnlminBto t — 

, _ ....... j-ao 

iMpraeoB . - -. 

»d« **I.i-sa 

8 rd n ,••••• I^O.""- 

m.MfNATINa8ILYKR.C*Ag>N*0*. TT*- 
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To tlio talmtiai i» to te idded okoboJ mmI la lo aitrie aetd. TWiirf. 15 

MrlaariUmiiiatiiiffiilTar. t, I part «f fa»*r k to I* diiwlwd hi to parti of ailria 
acid, nx gr. I’S*. To Ui» tolatioa b to bi addrd 17 parti of aloobni. *r. irtas. 
The mixture b to he heaiad to baaing, aad. ai looo ai b ihooi ligni of bec^iog 
turbid, it b to bt remortd from the Are. lod a qaaotiitr of akobol. oiiaal ta oeiltbl to 
the Brtt, b to be poured la. The liquid ta bow to he allowed to beeotne perfeett/ro^ 
when the fniminate will be ftiood at the bottom of the eeawL IWarr, t<^I to ^ 
lUlTfT cnpkiTfdt Sa I pMTt oftiHrur ^ to be dieenlted lo tfo tinne It* weight of oitne 
acid. ip. ar. I S6. To the inlutiaa b to bo added «0 parti of aleobol. ip. p-. OM. 
The mialure b to bt treated ai ia tba aeeond ntoda of preparaiioo. exc^that to 
aiore aleabil b to be added. The prodoce abooM be in Am crritala. Wbirberer 
mode of prt paratioo be telaetod, h b abnolatel; a rretiar y. hi orJer to aeold fearfU 
aceidcata. !*—« the faUowiog ptecautioiu be attended to. The bcakert or tl^i cm* 
pbiied muai be two or tbiM tiam brger ibaa b remired to bold the mgiedirata. fur 
nwiag to frothing or heJfing oeer, any of the fluid bappmed to And hi way to 
oulaide, and dry there, aa expioaiao might raaae. Car* mnat alto be taken that ibo 
highly Inflammable eapoon girea off daring the preuTBtb’B do not eome near any 

flame. Tba wdt. when ftirtBed, mnat be reeeieed on a lUter.airf well waahed with cold 

water. It b mfer to dry it ei>ootaneaaal|, or orer oil of eitrioL far oltboogh b wiB 
endure abeto above that of boUlug water beftrre eaplodiag, yet whea warm, the allgbtrM 

loueb witba bard •nbetxiiee b aRreiaaeieBC tocauica teiribbdetoaatioii. A ipotnla 

of Maubnofd or eery ibin wood aboutd ba employed 10 tranafl^ it into ha reteptocle. 
Fulminatisg dleer aboold not be kept ia gbue ecemb, for fear of the wdi flnding ifa 
nray between cork or Mopper, the aiigUeal moetmml with a ibw of openiM the 
eeeeel. bring iben ittllcicDt to caoM aa aeeidem. Small paper boxi* are the wucet to 


kera it in. 

Falminatiiw lilecr glera a mote eiolml delunatioa tbaa the eorteipaoding merenrial 
compound. TTw preeenee of riragbneM or gmanlar portieln on the aufaatanccl whU 
which it may be in contact, aaaiati greatly in earning it to explode. 

Allbuugb gieing ao tioleal ao eipkwkia when obma. b may be buml witboai 
daoger when mixed with a Urea exeem of oxidt of copper, aa ia the ordinyy prooewi 
of argBiiic analyiia. It then gieca off a mixtare of two eolamea of carbanie aerd, and 
cma Totume at aitrogen. Gay-Luiaae and LbUg maile an anolyab of the lolt ia thb 


manner, with the nnnexed lesolis i — 
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For ftirtber renuriu oa the fnlmluatra, tee FeuttexTiwo SIxBcrar.—C. O. W. 

FIT.MINIC ACID, C'N'IPO'. Tba acid eimtaiard fat flobamatiag merenry i 
which lee. 

Ftrklia.kTIOX b the employment of frimci orenpoun to pnrUy articlci of ap* 
parel. and gooda or aponmenta aappoard to be Imbord with aotne infeetinoa or coa* 
toptoi poboo or finiira. The etpoori of Tinegir, the frimea of bomtag iDlpbor, 
fiploalMi of gttopowdiT, have been long peeirrihed and ptxctbed, but ib«y baei ia 
all probability Ibtb or so riBcacy. Tbe di ffni loo of each powerful agentt aa cbinrinc 
gaa, muriatic add gat, or altric odd eaponr, should alooe be trusted lo for the 
deitructioa of morhifle efBuTia. See DuiaracTAXTa. 

FtJB, (Awreurr. Fr; iVIc,Ccm ) Fur may be atrietly dinioguhbed aa the abort 
fine lofr air of certain animala, growing thick on tbe akin, and diatiogniidicd from tba 
hair which b longer and coorier. The term i^ bowetrer, nsed inttictiinca eery loocrly, 
and inclodei iboie akina which are eoreted with hair. For b one of the moot amfrrt 
nao-roodaeton of heat, and con aegwently ww find the anhuali of tbe eclder regnma of 
the earth clothed with thb snhatance, and bcoee "mu baa adopted b as tbe warmest 
of etotbing. 

To the admirable rej^ made by SdeesraJ. A. Nicboby and Jamee B. Iteringtrin, oa 
tba flux at the Great Exhibition, we are mainly bubbled tor the futiowing panicnlora 

Tan Rcaalaa Saau (Afaerob siMUaw), la the riiga of Henry VIlL, by a bw 
fu regnlate the eapenaci rf dii&reni ela a iea. aad to dbtiiigniah them by iK<mllarky of 
costume, the oae of uihW was confined to the nobUby ab^ the rank of ^beuent. It 
b staled that 15,000 skins are aaaually eoUerted ia the Russian tetTitorbi. The fur 
b UHtwu, with some grey spots on tbe head i the darker varieties are tbe moat raliadib, 
a aiugb skin of a fine d^k colottr being sold fur aa much oa nine punisda, tbuugb tbe 
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■«m« Talw iem aot cxcMd two or tbraa. Tbc RMiiwi mU* is KMHtima tom- 
TooikM wiik ifc* Hod»ao't Bay nistr. but to iIm fUrmr »)>* fornwr b rtofly 4ia> 
tionUliabte tnm Um WiHtth and fldlaaM, oa veil m tli« diHicr onlnw, of iha far. 

fli:p«a.a'* B*f lUaut {Uutltfm CamaJtamt). Ai tke natanl (olcmr at tlu> »kl« to 
mneb Itohtor Uun llw iwtailing laila, t» to th* |»»c»to» to dja many of ibeoi a 
dorkar nibMr, and Uic htn Uih troiad art tcairafy infrr^ to Uw Romuh or tnv 
Mbit. Ni< Im tboo 1I(1,00(» tluaa mrr aaaatUy mpond uUa tbit enurtry. 

rias bUmn or Baca (A/otttoa otofina). Tbt i n i —j « produce tbto okia tr* 
foMod in citonoiTe Ibrctti m tbt aortb of Earopo. Tbt tbiot art dtoUagiiiihtd froai 
lilt aoat luortin by tba ytUow ooiaar of tbt tbraooL Tbttttbtoaaitdjtd to uoiute 
fMl Mil)!#. 

SToaa Mxbtks (Ututtia tanraa). Thto to fttqntatly called Frcarfa aiblc, (bna 
Uu> fact ibai lb* Fraoab fbrritn asocl in dyrbg thto tkin, Tbt t t ont aisrtea it dit> 
tribotnl Ibroogb moat Eumptaa coantrita. Tbo uoiWr fur to a Uaiib thito, with tU 
top boin a dark broita, ibe throat btiag gaocraily a para wbiio, by wbicb It to 
Aiff toftti bIimL. 

Fitnaa. Theta ikioa art farfer ihtn the bUci. aad ibt far to hiagtr aad folltri 
about I l,U00 of tbete tkint art annaally brought fnua Aawriea. Tba uU. wbicb to 
long, roaad. atal giadaolly toporing to a poul, wia foraurrly utad aa tbe eoaunMi 
oniaBwnt to a natwnal rap worn by tbt Jew auirtbaau of FulimiL 

Miaa (UrntuLt n'm). Tbcra writ fiS.OuO thini of tbto Unto aniaia] bruaebt to 
tbit nautry la IdM. Tbe fbr reaembtoa atblt in cnloor, bat to c oa tu t er ably aburttr 
nnd nrara gbaay, 

EnMtaa (Afatf<£i trauaea). Tbto animal to timllar in fi.ra nnd bnbit to tba 
tnmman wcaarl of thto eoantry, hot la Siberia, Ruala. and Norway, ftona a henct iha 
tkint are iroponed i tba Unit animal daring winlrr beoanua at whht at tba taowy 
ftginaa It iahabiU, and to nteemed tbt whitett for known, tboo^ in anmmtr kt 
droa to a dingy brown. Tbt tail af tbe tkin. of wklck Ike lower kolf toirt block to 
utiiaUy Introdiired ta an ornament to ibe partly wbito for. lo Edwacd iU.‘a reign, 
tbe oee of rnwine wae raetncled lo the royal (kmtiy. 

fiTcii or PuioSTAT ftmiarim), prnduofd Kampo oftd m onr 

own couacry. Tbit animal baa a toft hloek hr with a rich ycUow gnmod. Tbe 
natural imeU of Uito hr to anpl eo ttal aad diSeult to orereame. 

Norm AnKatctH Samn {MrpJkilit AmeritumM). Tbete thint art imported by 
the HadMn'i Bay Company. Tbe animal from which U to oblainrd to aUied lo tlw 
iMilreat of Europe, The to to a tod black, with two while etripet mnning fttmi the 
brad to Ibe talk Thto hr to not mneb oted in thto coaniry. 

ICoLUfKT (Ifeindi SHtrm), Tbe Tartar oabte, which to of a bright rtllntr 
rotnor. It to oometiinet naed in hi natnml otale, bat to mnit frequently dyed Wown 
to Imitate other able, to which it been a ttrong raemblaace. It to remarkable for 
tbe naifiHinity of Itoeoloar, barliig an tpot or difference of tbadc in any part of tbe 
body. The t^ which to of Ibe ame coionr, to enclniieely nacd for the beat aititoh 
pmeilL 

SictK Bar or kfcaatrioH (Fiher tUttkiemtX aa hihaliitant of tbe ewnmpe and 
rienn of America. Abont a nuIUoa tkini are hroogbt to ihif ctmntry aonuaUy. 
The to rroenblet that of tbe beater, aad wa oard by bat nianufoetarrn. Tba tkiM 
are alao dyed by the hrrier, aad aannfactnred into many cbenp and niefal nrtielct. 

Nirraia or CoTroa (A/peputtawiu cappat). Thto aaiimd to larger than, but oome- 
wbat limilar to, the aotqoaabi It Inhahha the bnnkt of rltcn la Bocaoe Ayret and 
CbilL Bat fow of thrtt tkiiM an nnw napofteiL 

namma (CnreCa n^rtru), a nntiee of Germany, where nnt tea than 100,000 
akint are aannaUir eolleet^ It ha a poor, abort, and coora hr, whieb to almort 
exclaaitely need for cloak linings by Ibe Greekn Tbc colour of the bock to a RibUth 
Jmiwa. the belly btaek, with n fow light tfou. 

FanwrntgT. The ekln of tbto animal to marked like tortotoe ibetl i h to broogfat 
(Vnoi the ooutbem eatraniittoa of Aiiatie Boain. It to chiefly oiod by tbe Kuaeiaon 
for dnab lining. 

Haarnn (Catfer AaurieanaM). This beantihl to to fonetima naed for articlei or 
drea In order to pirpare the tkin for tbto approprintion, the eoane bain are n* 
rooted, aod Ibe arfbee eat by a eery iogenioos nuebine, tomewbat aimilor to that 
ooed in drrtilag elacb. The akin tba prepared bet n bcnatiAil appeoranea, oiX 
nnlike the cnttly South Sen otter, and ha tbe adetulagr of dnohilily uiul ligblactm 
Orran (ZaCrw rafoorit, Lmtra CbwuInMtt), Of ibe Rritiak otter aboal MW 
arc coUeciM aanaany. The large qomotity naed by the Buaiaiia and Cbiaea to 
drrieed priocipol^ ftra North Ammca. 

Sax Orran {Kakfirm oarimi). Tbr tea otter ba a eery tbkb, toft, wrooUy hr, 
and to matt bi^ly priaed by the SoMiani and Cbrntat^ lo wboa most of tbo akiat 
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■re npoftea. Tb# bi'iibbI U fmii"! « ‘be P«e'll« fro“ K»m<«ebMV« lo the 
Y»now See. on the Attatic eoMti, «iid from AUiki toOdiftmm o« ibr AmericM rt^ 
Seil. l Itxeuy. Thei« nr noinerou* of ifaew ob)eh «r» ftwtMj on 

lb* onteni coMti of Ihrn uUndi, ■oJ lo iiomniie nnmbm on Ibe tho»«« of Labrador, 
Grrmlaod, rad NrwfoundUnd. The pvatrr portioo of ik« eiioa teraoned are 
traoed rad enaiiMdled oitb bUck Tarmah for Udi«’ e^l otbrr dfaCTiptione m 
«oU •dapfod for fhr- IWfof* ihrr era be nwd aa a for. h ia n«etam7 to raaore (be 
erry ran* boira wbkh corrr abaaotifonv lira and iJIky for. My abar^^ frU 
to half Ita natural rebatraee, Ibr roo«a of tfie enarar bain are nil ihrtmjih, and they 
emiaT foil out. bot tbr araw r«ort )■ predueed by the natural proeeaa of feroanlatjon, 
vkioh cuaura «h*n tba akiiia are properly orepoRd and aUooad to r rmaai foF«h«f; 
Thia for ia rarely uarf in ita natural aute, Iml ia dyed a drop randyke bnron, wnen u 
baa tbe anpearaoee of the rkbeat Tel»el. 

Tba iklni of tbe fox. tba wolrerliia (Calo ham), tbe bear, tbe bare, and tbe rabbit, 

■earrotr require ratieo. t. u • i .a • 

Tbe'iViinaaxu eaprolany tbe StbrriaB iqmirel, la murb loogbt for. It iaaaid that 
15,ona,oi)n of tbeae raina are annually eollrotcd in ntuaa, and of tbeae. .\000,000 are 

**CMiacrtl^cSnie*.fti »a«S*ra). There are two rarirtiea i/ Cbincbmij foo 
produoa of Sooth Amarian Our aiief aopply ia from Borooa 
*rba ikiiu from tbe former locality are of a ajlrery grey. Tboaa from Anca are tbe 
darkeat rad brat eolourtd akina. .... 

lUrcoon (/Varm nrfor). ibia for ia naed for lining erota. , . , , « i j 

Cat (Ffia imaUtm). In llotbrnd, the cat it brad for >la for i it la frd on flab and 
canrfiiDy tended untU tba fur arrirea at p^eetion. 

ranana Ltwx (fWia CBJKi*»n»> Tbli ftir ia not much naed in tbu country, 
but it ia prepared and caported for tba American market. 

A’mnfor i/s/biu nwf ffora impa-ltd h tht yean IBig te l»»7. 



IM. 

1114. 

im. 

IMS. 

tmg. 

'ikioa 1 — 

Kbeepaud lainfa 

Goal - • • 

Kid - - - 

Seal • - - 

Foris — 

Sdartrn • 

Mtuk - - - 

Kaeroon' 

All cuber akina and fun 

3,372,855 

e6ld>94 

bbfoaat 

8S0A50 

1.54,671 
164.532 
475,»6 
. .• 

»a. 

SAIO.UI 

911,925 

7265)04 

661.552 

I63AI6 

100.203 

505A65 

286.126 

We, 

IAO6.O0I 

308.918 

695J5* 

BOidxn 

283.163 

16751*1 

394455 

27^764 

na. 

3464493 

1419449 

439,910 

681434 

206.777 

IIS5>46 

428,121 

4485M9 

Vo 

8,483,681 

l.lfi«4T7 

400460 

805,438 

137418 

146.640 

49t,l» 

4.‘t947» 

Talul Volta n 

f SHiai aoJ Flirt imforUJ to *» yean 

1154 to 1937. 



no4. 

IMla 

laac. ' 

lur. 

Skiiw * * 

«. • 

£ 

15)17.453 

£ 

041435 

/ 

1,436468 

£ 

1,432,974 

yumitr nf Siau mid f'ara erporbif la lie /tart 1953 to 1957. 


1 

IMX. 


1M«* 

tM. 

1117. 

ukioai 

ttbeep and lamb 

Gc*t - - • 

Kid - - ■ 

Seal . • • 

Fura: — 

Marten • - • 

Mink - - - 

Baeeoon 

All other akina and fora 

■a*. 

96A89 

240,245 

48,749 

12,163 

29.677 

74A09 

4S3,8«.5 

ICn 

.W4.622 

295,548 

fA347 

t<5>l> 

24.253 

61,957 

5075»*7 

I1V<8 

221.752 

129,681 

174»» 

1,983 

29.476 

78,744 

823,228 

141,419 

am 

81T5W1 

283.486 

4494 

8,693 

465167 

40,748 

8SU470 

225,904 

ten. 

271419 

899.140 

19441 

55:21 

*95139 

1 84.791 

t 489428 
228420 



a 4 
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FUR. 


Ttat Vahm Skitu mtJ Fan trpartirUm tUfian IIM tt IMT. 



tM. 

IMA. 

IMS. 

latt. 


X 

t 

t 

/ 

Skina and fiua ... 

147469 

970407 

396461 

469.764 


Qwuaiifw* oW y^m ^ Skiiu mad Fun tsftriid m At ywr l#ST. 





OMelttaM. 



r^m$. 




«k 

9atv4ai 
md CV 
iMliil fm- 

IM. 

•niAMMe 

ra»«c« 
MS 4V 
tatlAl Pm- 
dmm 

TmaL 

Um 


K*. 

N«e 


£ 

£ 

£ 




67,440 

17,440 

*o* 

41434 

41.634 


* 

101403 

399,140 

601,643 

9409 

41459 

61,111 



tt* 

60481 

104 at 

• 99 

66,144 

66,144 

Mittqimh • 


68l.705< 

448440 

1431,945 

36471 

13445 

69417 

• 

rtr 

465416 

465416 

eta 

91.036 

91436 

Sheep and lamba 

• 

1411.761 

171415 

1486496 

76.681 

16,919 

93469 


Qmamtilitt md Vmim tf Shut tJtfmUd m lit ftai J«3T 


Betf • 

{^t - 
CfaiiichnU 

Coney 
Deer - 
D^ - 

DoiriUh 
Kk • 
Ermioe 
ruber 
Fitch- 
IIm• 

Kid . 

Kotiaiky 

Leopard 

Lkn 

Lynx 


QiMMMll 


Ha. 

T,tl7 

4.570 

t4.7V5 

is,n)s 

43,607 

144 

3*7 

Ifl 

HO 

l.lll 

S.60S 

40,535 

It.54l 

1,505 

99 

91 

97451 


:il 


* 

14444 

i/Me 

1.679 

375 

6.664 

1 

17 

II 

103 

11437 

4V6 

936 

3,109 

963 

43 

99 

17,466 


flktM:— 

Martra 
,. taili 
Mink 
Kotria 
OlHT- 
Prhs 
Babb' 

» ttlU 
Beal > 
Bquirnl 
e taiU 
Svaa 
Tiger 
Wolf- 
Wolrcrlom 
UDenanemted 


rMH|»dlnl 


rj»dlnl 


••,03a 
1.M0 
64,7s I 
36,436 
1U444 
660 
114 
970 I 
6,711 
650 

’t90 

T 

5,715 

656 


* 

71443 

46 

33.659 

1413 

15490 

6 

no 

17 

9466 

7 

601 

81 

II 

1.715 

493 

17.663 


Tka imp«»rtanc* of the trad* in ftin and »kla* niU b* rendered eeideot from iba 
preeedinff aeeoonta of the Importa and F.xporti. It woald hart been dealra^ » 
hare leparaled tha fur*. atricUy K> called, ftwn the iklna, hot tliu kaf not been foairf 
praetiraW with anyUiing like accotacyi the muraa are tkerciote giean ander the 

baad* adopted by the CuMnm*. ... 

Fore ara anl^ccl to itjary by eereral i|weie* of motki, whow xnitinet Icadi thnm to 
depoait lhair egga at the root* of the line hair of aatmata. 

Uunant mmtioiu 6ea epecire that prey noon cloth and foil, of *^h Tiaew pe^ 

_ a- y, ffttimntlln n"*! T. taftbtllt ara tha moat detirueuee. Mo aooner ■ M 

worm haiehed than it eala iu path through the far. and crmllnnea locrenalogV 
deMmetiT* anlil h arrleea at ita faU growth, and formi iuelf a ailken eoetnne. fro* 

which. In a ihoet tln«e. U agaia etnergea a perfrel moth. , > . 

Another dome of the decoy of (hr ia. In* moutara to which they are fteijaealiy 
eamaedi th* delioale eimeture of the fine under fnr ennnol be preiereed when «y 
dampM ia allowed to remain in the ihin. Thle bet k weU known to the kmitar 
manobetarcr, who, hneing wetted hi* ekina, allowt them to ratnain in n damp cellar 
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far B frw d»n. fnr porpoM rf mnoruic 

mttiMi l^ciW. «ft»r rvmaminc oftly cnm w*ek m • moiM cooduwtt. h from 

fl* iU.Me«-rT«o w 

pMeet tiMnn tna bmiIii * J^ipoLd to roio ^Ir<U«^ tiui) mo« be 
fro-ith. 4», Md wben fmi by far the 

beion with « -Doll coiM. «id W ^»Uy eeairH » * ^ 

iolo »bkh notbi emoMit rotor. Dunn* the Mnomir they iljKiU be 
o »Diilh to be onio hooteo mad oindT?lb« iitaotaio 1» wlueb Ibey ^ Te beoi p h^ 
be at «U lUmp^Wth Ibaee jeeconlione. the miMt eolooble fun Buy be pewerred no 

*^> Ulli^CE ^ ^5e*^r»riooe d^eriptioo* at fitmoeei cni|iJoy«d ta 
oietollB^ba peWMeee win be fcoSXeeriW ia the erticlee devoted to the mettU. 

dried euie hi eloeed tafae *Hb ■ Utile eelt hotter, where t^ nade^o ■ 
^tuTwitb ueB-. feet -itil they i« «meleBtly ^ ^ 

3um ere eewti up. the fur beiog turned inwordi 

irTSLg dfreeed, Sey require bo eewtag. Tble eewiagii to«he 

• >th Imtier or tanl. and la intended to proteet the far ftom the grcaae. and t o pTM oote 

rbfw^-gV3i 

ihrir Oeah ia reuwredi or they are fleebrd. See CoBBriaa I n»y ^ 
trcMd aXvadmg fa tube cootainfag eawdoat, that frooi Mbo^y 
«ba contBfafag ^ «t Pari, or 
the The BiaiB oldeBt of ihi* le to rmiort ^ gtw w^ 

SI prSIoo. pmeeareu^They are then beaum with a dick, a^ 

dreeSng h etSI^SIw4 *‘^m*'’ThS^^^ 

orated et lfader fa a atate of rotation, and then eooifatl by haoiL 
*^-USlit OU* During the rKtifloaUoa a“h2llle -hU ia 

arpualcd a ttcry fafad oil eT«, a 

thecaoae of the oapleaBuil dlwda w^b wVieh pro- 

prelcd to eonlain fa "J'S efale akohol COTTOO. 

r—l oil iaeuriahly eoo.^ of ?? ".eetr. The nature of faeel 

mimed wUh That which i. ordiaarity 

dJSpa ijurf 

i.« bii*12. "^0*1 .u«“ •-i“ "“™* 

'“¥r.s£s“jsi2r5“^:.f«'!r«^ 

Si 

K 2 SSS’l2ri,?raSS5; 

prepared. By didUltng amelic alcohol with aulpbarm and and 
I- ,,.? HT^htafa tl^eetnle of amyie. oommerciaUy haown aa i«tgwl fa p y ay^ 
‘ The forriga faael oUa obauwd ftntn the grape marc cooiaia aerertl homologara 
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Ultkvr 04 biwCT ia iIm Kftn tku itw os^lie alooliol. !■ &«. k waaM that 

dorfaif (b* frmtMalioa of gnfta ibcn u* fcouk. Ml «ol; alcnhak, bni MWn u4 
•cida. 

M. CkmaA, bjr lypo t ic D y mt ii y ii nt Ow dahjrdntod ud otr* TaiaiJb |Kirtin« of 
tbr w iiitf of tW dwlSIatiai of KrB|w auR aieoknt. o f t a r di d ia tilatiBf a fluid 
builiiiK al Fakr. Thia prorcd la tw parr propioaia alealiut. M. Waita haaalM 
Imti ahta ta obtaia tba batjrlla alenlial bp Kctilpiaf cartaia laaelaMaa of potaw oiL 

AUflualaUaifa aotaacooipiaa. Tha aathea of Uite aitiata baa frpaatadlp aaawiaad 
apta i aaiaa at Ra^liab and Hooick ftNal oil, whicb did ao( aoolaia aaptWan o«a tba 
atbylie aod aaiflM otooiicdi, aacmmaiad bj omII portioaa at tba aeldi, ahiah ata 
praa u ra J bp ibair a aidathia . M. Claaeid ha* giaaa tbr fldl a wia g MOtma^ ahkb 
aaplaia tba auutaar ie abieb laecbafiaa auttara hraab up farto ho ai a le fu aa oladudi 
andir tba hiflavaea at fcnaaata. I ha*a radoctd tba aaiiarp aotatiaa oaiptopad bp 
bioi iaio tba otdiaarp flmaaba oacd m tbia aoaatrp, la ofdaa ta nradar tba nlatiooi 
at cloor M paaaihla to tba readar. 


flC’TI'H)" 

» j 

Glneoaa 

t0"H"O“ 


-ICO* + dCIlW. 

AteoboL 

- tco» + eipo* ♦ *c*iro» + ina 

Pnipioaic aleoboL 

-- SCO* + jcii-o* + too. 


Oatplio alcoboL 


fCTTHy* - dco + ciiHj* ♦ eni»o« ^ ano. 

, - 

AmplM alaoboL 


M. Cboaal appoan to aoaaidrr tba laat aqoatioa aa iodiaatiaf (ba aacrautv of mti. 
pioala akoboi baiap alvapi flamed abaraTcr amplla aloobol la gaaaMMdi biit Ihta ia 
not hi aecordaaea «hb tbir laaalla at tboM abamifta who baaa aaaiaiiiad crude ampUa 
akobot rapcatodlr Ibr prapioaic aieobol, bat without Bodiag aap. Tbp tatmuiaa at 
Ibaaa tatcmatbif hoamiaguoa appaan tbenfm to do^aad apua ipoaial eircaaiataaoaa 
aoaaaeiad wUb the fenacalation. 

The caprnie alcohol la alau cootalacd la eartaia aoriatica at fhatl eU. 
la order to amlat tbooa who autp wiab to rzaaiiaa tba flald aUaM M^lba fcDowing 
tabla at tha pbpgieal propmiea of tba alcobola op ao bi^ oa tba oapnie baa baca 
iaaerted:— 


TaUe tf lie Pkfueal PraptrtUt 1/mar / T u ai i Jiyau .Gndili fimmi ia Font Oift. 







rw- 






■ _ _ 

- . ... 








MKlirilB 
KtlifUi 
friiy^wle • 

BtftvAa • 

AmfUti • 

OwM and ftilfH 

GafwtiMMC • 
CHiWfl 

Worti • • . 
■aUr4 mtA DtfSM 
Fafvt * • • 

c»u*o» 

C<t||>«U> 

17^ 

wo 

•TOO 

•M* 

• wofliaio 

vtn 

tw 

1|«T 

• Mi 

MflTl 

vmH 

rmm 

1 Mrt4 
i-MM 
• MM 


Foarl oO. hi addtdoa to tbror baataloKoo ateobab, coolauM laTanl flittp arudo. 
Tba fldlowiaf IlM ooulaiiM the aetda fliuod la fatal oil, with tba M»nr of tba obiarrar. 


KaoMoraoU. 

FvnMiU. 

Odwmr. 

Fororia . . . • 

r*n*o* 

Weth.riU 

AMtio • • • • 

en'O* 

Kent 

Valcriaaie ... 


Krot 

Oapndr.... 

C’lfHF 

Wrtbrrill 

fEnuitbplIe ... 

c-ii»o* 

Maldrr, Wetbrnii 

Caprpile ' - 

Cll-G' 

WnheriU 

Caprw .... 


Ilownrp 

1 VarpaHa ... 

c«u*o* 

Kutba 
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Ttml oil liM b(«a jateatcd m • lolrMt br qataioa, b«t to odaor. nd non oipe- 
eUUy lli«l |>nida«»d bjr to ovitotUM. oo {leniarati; mUkko to ujtlung with which 
h hM be« In eontael. ih»t gnt tan in mqttuto ia tha inrificali^ It in rnanrh- 
nUn that nt ihr flrni iantnnl of onwUiof moot ipnoinMon of ftonl oil, the odonr b not 
■npkanuu, hot in n Tory few occoDdn it bneoratn onecodiiigly irpoUitc, ml |m>. 
Token cnaichiRK.—C. O. W. 
lr'(l9E& ibo &trKTT Fcnta. 

FDKIBILITV. Tbnt pnifercy Vr whbh noBdi aman the flnU Mate nnder Iht 
inflnrncT of hnni. With n few cxocpiioio. nocb at oaibon and loaw organia boiWi, 
all mbManMO apptar capable of noanmiag the flaid itetc. Ahkoagh wa do not ap¬ 
pear to toTT Bttaally fated ctonoa) by meant of the Tohab battery, thi diannmd haa 
Urn Ibaed and coaemad from a cryttalliDt gent into a maai of opM|a« ooke. 

Tbeoard ban that gruoprd the tactabi— , . , . i. 

I. Faaiblcbeloaramlbaati —ifemey. peteanma, an/ua, ta, kuatalk, bad, kOf 
rnMB, ur araif. riac. mmlaumm, codw/am. .... ... 

f. InfltiiUe below a led heal i — SiW, otyper. pr«, cidoft, wmi. aaiapoaeta, mM, 
puttW.ina,me4«dmina. nrwaMoa, teaftka. ch-mamm, hltaow. eeriam. amiein, oWiaia. 
rkadimm, rittntwm, tmUmhimm. , . „ . .. i. 

Pooillet hak fat hb admirable treatbe oa heat, gtraa the fiiOowuig table of tha 
(luiDg poiau of Tarioot aabataacea: — 


Mrreary • 


• 

CwMigraiNb 

Ud of tarpentiaa 


• 

— 10 

Icc • • • 



0 

Tallow - 


• 

S3 to 38 

Aretia acid 


- 

45 

Spannarcri 


• 

49 

Siaarine • • 


- 

43 to 43 

Mainrir acid • 
rabTrnchrd waa 


• 

33 to 80 


• 

Cl 

While waa 


• 

68 

Stearic and 


• 

70 

rbotphonu 


- 

43 

Pnta^um 


• 


ScHliaM 


• 

90 

loirinc • 


• 

107 

Sulphur • • 


• 

114 

Tin • • 


• 

130 


XaOM. feellrrab. 

Bbmnth . • - • *oa 

l.ead . . . • ant 

JCioc . . • - SM 

AolimoDy . - - 433 

Brooae - - - - *0« 

surer. Tciy pore - • looo 

Sund^ptld - - IIM 

V-ry fiae pJd • - - 1130 

White cat! iroii, rety fusible lOSO 
While caal 1100 . tec^ IW tti 1100 
Crey catt Irmi. my ftoiUa HOO 
Grey cat* Iron, tecond foaUm ItuO 


MangaacMd cast iron ' l!30 

The more faetfala Herb - 1300 

The le« ftifible Merit • 1400 

Soft iron (French) - - 1300 

Engibh hammered irmi • IMO 


rrSIBBE METAL. Sre Aturc. . . , , 

ThU alloy owea ua peculiar properly of meltiag at a eomparatiTOly low lempc- 

ratare to the prtaeaoe of bitmalh. 

• partt of bitmnth, 5 rf Itad. 3 of tin - melt at *13^ F. 

1 do. I do. I do. - do. 10^ F. 

I do. 8 do. 3 do. • da 131* F. 

• da 5da4oftiii.aD<llof type mrtal b an a lloy 

ranch need on the cootioeot fnr prodoeiog oat» of imtob ly the WwAiV^o^ A 
teletarr of fabmoth. lead, tia and antimony ta tmed m tbn coaatry for obmm^ 
oopica ftom wood hloeka. Mr. Cowper need I of bbnrath aod 1 of M to 
rikjr*<^ tntoble for rone engine and accenlric turned pattern, to hr prmtal from 

**TTi?io^tSdOT med^^pewtemt cimtitt of tin, lead, and biTOth to 
pn^pti^ , to"lh «ter. to a grrotcr or a leta eatmtt iato aU the roll 

*^FMi^ metal hat alto berg rmplcyrd at a tort of mfrfy ^r* for beam honcra 
Be adjottiag the proportioot of thr thare ntined bmuIi, a alhty aaa he mato which 
will melt et aay required temperature 1 therefore, butler rote to thb tem- 

neratarr. the metal plaf garc way and the item recaped. _ 

*^Fr81TAJf b a i^rt of eoane thUh rwetded conon. ^ b ^ “ 

oUea leaden, or ottoTdark eolonr. Braidiit Ih* eoa^ whmh » 

the naair of pUlow (mnhebly ijOawX the cottoa TW 

veteen. thkhart, uM far men'i weanag apparel, betatg to tlir tameTthne. Tto 
enmnoarat kiad b merely a twrel of liior,,5*^ 

liout teatare, and rarr narrow. icUam rareefang I. or 1* htebea in br^lfa It ■ 
tut from the loom hi half pircea. or rndi a# they are aiuaUy termed. ahoM »S yarta 
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kM|r. uMl •ft«r «a<rrfo<iit tlM folatqanit opentioB* at ijtiog, JiMUf, ud fcUiaf. 
b rmij fbr ih> mirkitt. 

Tlw dnoxiit ud eordiag at eommao ftmiu b rarj liapb, briair irnimll^ • n- 
pibr or ubnikra twcvl of (bar or firt barea. B«lo« ani tXBm|>ba af a (r« dideroal 
kwdii, Kbctad frmn thcac no« Rrarral b laarthtre. 


Tk# BOBibar of barra of IwiUbt air rrpmciiud by tW lima aeffm tha papar, and 
Iba rordiay by tba dphan la tbr littb aqaana, ihoaa whbh raba racry Ut batag 
dutiafnialud by Ibeaa anrka aatl thoae abbb aiak Ibaa bft bbak. m man partiaa. 
bfia aaphiaad ia tba arlitb Taxma Paaaic. 

wbeo Iba autarial b tUk. b b calbd aalrri. whan cottoa, aalaataae. A aoa aa aa 
Iwcabd clolb, ahaa etaapoaed of aOk b eaUcd mtia > vbaa otcaUam, foatiaa or jcaa t 
of wooDao, pbidiof, MTp. or kam y nata. 


No, I—PUbra Faatian. No. JL— PUla ValarfrL 


liLL 

1 1 1 « » 1 

1 

•1 


i 1 

1 1* 

1 i a a~m 

1 

8| 



u 

r| 1* 1 ~i 

1 

d-p- 

• ri 

1 1 

—Vr 

ia 1 » T I 

1 1 


i'll 

■FT 

1 1 

- 1 -J- 




Of tba abora. rack eoataiaa (ber baaaa of baddlaa or baaWa i tbat rrpraaaatad by 
Ho I b vmapkt by tour traddba. ud that whlefa b diatiaipiialMd by No. f. by dra i 
tha aaceaaikn of laaartiim tba tbiaadi of vurp htio Iba bcddba vill ba dbmvand Ky 
tba Itrutaa batvara Iba liara, mad Ibaordar ia «hich tba traddba ara to batacoaauraly 
priaaad dowa by tha Sfaraa balov. 


No. Sr—Ooabb Jaaa. No 4.— Plaia TUckaatt. 



L!.i*..;.j}i 

lut 1 1 1 a 


i«i t111 

1 c « 

u 

lai*! i 1 1 I 

1 1 I '• 1 1 » * 

u 

1*'J** « ~r~i 

I* 1 » <6 i 6 1 1 9 1 

4 

» i 1 

■i'a'alV - ■ 


t 7 


. Tb*vJ''“ ‘i; former, ara wroa«bt with laaaaa. No 8 rtqiiiraa (bar. and No 4 
«Te traddba TU amxamma at !aaartia|r tba thrvada of «ar|>. and of workba tha 
traddba, ara nurkad by tha mpacliira oambara bataran and andar tba Kara, aa hi tba 
lormrr exaaipb. Bolb ara ikbrica of ebtb ia rrrj cioml aaa and aatimaticai aa low 
priead artielca. 


No 8.—Beat TbbkaatL No Tabat Tali 


- r 


a 1 

1 1 1 * 1 1 1 1 • a 1 


- aij 


i 

1 1 i 

i 1 


1 


1 loi 1 laiat 1 I 



1 

« 4 

1 —r ‘ . iat t - 

— 4 1 r 

ft 1 s a 

1 


i 4 r n-^ 



TW are (bnWapaeli^ of what BUT ba. and kneealad with fear baara. and 
ia both rxraplu laa traddba uc turd. With two otbar apaciaiatia wa thall rooclnda 
wir riampba of tbia daacriplioa of work, and ahall then add a »rry (rw apeciaana of 
Iba BWfa eilenatra kioda. ' 


No 7.— Cord and ValTerat 


No t.— Tbickacu Cord. 


mu 


t I I l»l I laiai 

* I I l»l~i I r 


I i" T 


_ Izii i«W“H 

* , ; • ^ a a I a r 


4 a 

—r-T- 

-»•If — 


In theae lb* aaeeeaalcia of drawmft and working are narked Uka tbr ftiriarr. The 
^ aiw etanplea af pauamt arnwi^ whb tin barca. No • baa eicbt, and No 10 
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No. 9.— Doabk Cordsroj. 

No. la— 

GnaaTbkkaett. 

1 1 1 Id| |a| la 

1 1 

1 1 1" 

•1 1 

t Ml 1 t lei 1 

» 1 

1 let 

1 1 1 

!• lU |tt le <«• t 1 1 

• I 

Ti lb ' a 

1 a 

1 1 1 1*1 1*1 1 

i I 

(•1 i» 

» ] « 

1 1*. 1 1 1 fat 

» 1 

*■ 1*1 

■ 1 I 

T 1*1 1*1 1 1 1 

• i 

t'!-' iJ- 

1 ■* 

lift i« IS 4 r 

7 ft 

11 f 


1 f * 1 

• ft It ft 

1 a 10 

7 


In hoili ikMr tb« wyf if Ifuntcd into Um bcddlit tbo •um’ muj. Tlut diAmc* 
k ralirtt; in Ikr fjipplKalloa of tlie eordf, nod in th« Hucenion of preuin^ down Um 
tn!iMlc& W« now gt<re fbmt (pecimaM of tbc flulwd and cnt work, known tot tlw nan* 
of TviTftMO. Tbc]'an alaonpoatU leaT«a,aad Um diAfwanlafnkl/bi IB* ennlinf 
and in lb* Irading. 

No. 11. Qiwou'i Velvciecna.^ Ka 11. 


1 I*! 1 


1 i lai 101 1 


1 lai 101 1 » 


1 

i 


lIIAI 1 1 i 


1 1 ifttoi 

i 


TTWiTm j 


-W i*iiL ! 
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i*i 1 • 


1 1 1 Tbio 

i 

lai laiai i I a 

' 1 * .i am' A m* ‘ ' 
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ft 


a f 

• II 


a 

If 


Nok IS.—Plain VdTctcM. 


fax a 

M II II f 

5o. 14.—Geenn Vcltrim. 
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Ift 


I 

1 1 1 |l> l»l |M 1 
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in 



ei 


• 

t 1 I0|0 

*<1-4— 

1 


—r 



Tii 

i 

1 »]«| 

4 1 IT 
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1 i« 

tt 



a 

1 1 1 lo 

"11 1 

4 


i 




ft 


■ s 

1 ni« 


4 


— 

• 1 

-rv 


ft 

1 1 iai 

14 1 

• 1 1 1 

11 1 1 

i 



ill * a * ♦ • H J I 

» 1 • S. 7 , *. 


TW additional Tarktica of Ignre whkh micbt bt pirra an almoat rndlcaa, bat tkn 
limlta of thia artick will not admit a fttrtber dataO. Thof mlmiy fiacn art lb* arti- 
den in BMWt pinml on. Tbe raridia* of tbarjr may be Indolpcd lo ktou exlrat. bat 
it k aniretfall; kiaod. Ibat lb* moat timida pattern* in rrrry depaitiaasl ofomanMatal 
waarlnc, an thoae wbicb attnet attention and oommand parrbaarf*. W* aball tbere* 
for* onir add an raample of king'* eotd, or cordnror, and of Ihttch cord, with one of 

Calm o» af c«m!^ rdrtt. to fb^ lb. p^krhWn. 


Kn. IS.—Kingf Cotd. 


No. It. — Dolcb Cord. 
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Ka 17 .—G«ooa Ka Ifa-^PUIa VdfcC. 
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After tba ftiMUo cloth ii taken frtMB tW toom-be«D, tt ii cnrrk-d to the cotter, vko 
ri])* up the sarfiMreHhmda ot weft, and prodnoef tberehjr a hairjr-kxikint sUtiL 
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PrrparalBry to Ua Was c«l. «W eledi ia tpnal r*««l]r apoa ■ uU» alnat aU feat 
toox, «poo ttira riMl of vBtrli a roller moaMed «i(li a raMbrl'obaal ia isni < Um «oa 
to Aea oil, aad i)m Mbirr to wind ap Iba pkea, ia ike abore lia-feat lao^ba. 

TIm kaiik k a ataal rod akuat two Ibal tomf, aod ihraa.aicklka of aa lack wiaatav 
kaviaf a aqoara kaadle at tka oaa aadi ika otkrr ead ia Upend awar la a Uade, aa 
tkia aa paper. To pmrrat lira porat froai laraiaf dovewarda aad iajariaf ikaehitk, 
ha aader aidr la coe Vr ad bp a (wide wkiek aarraa ta atiibo it, at well aa lo preraal tu 
lower adfa frnoi ewniof tka fkicioa, 

Tbe oprratiea (nal* or female) xnapa ike handle ia ibe riahl bead, aad laaiaaatnif 
Ike pn^j^tiw petal ad the fpuda an^ Ike well, poabaa IM kailV imanl/ ftarward 
ihnoah the wboie tenpik od eix bet, with a certala dealemtu OMieatnent od ike akoalder 
and riplrt aide, halaaeinx the bode OMwawbile. like a feaccr. opoo the tcA AioC Tkia 
peweea la repeated apon eerrp adtndn Uae od tbe weft. 

The next prneeae lo wbiek ruatiaae are aap.aed ia airrptat; to hot water, lo lake tm 
the dmeiofr paetr. Tbej are thea dried, reeled, aad bnuked bp a aucbiiie, feOL 
Ffom tweelp lo ibirtp pleeca. each eiabtp parda loog, aup be keweked la aa knar. 
The heradth od Ike cloU la Iwaait ladiea. Theauerraiioa te perfbnoad bp imawn* 
hijl Ihc boadkd pieeee ia taaka of water, bested bp w ak e acam | aad the waehinK bp 
lanaae of a reel or wioeh, kept melriaf rapidlp aader the octioo of a atreoai ad f"ld 
water, Ifar SB boer or loonr. 

After keiaf ikas ripped np,H ia takea to Ike brnthiof or tvaaling auKkioe, to ouka 
it ehaggp. 

Thia eoasiau od a aeriet od woodea roUere, taniiBf ftedp apoa in« aalca. aad 
coeend with tio-plate. roogh with tka ban of ptuekrd koUa | and blntka of waod, 
wboae coocart aader aarfatsai an eoeerad with eard-ciotfa or eard-braebea.aod wbiek 
an otadc to traeenr backwatda aod fitrwarda ia the dirtclioo of the asn of tka i«. 
mlriBg foUrra, doriag the paiiaga of the riuth orer tkroi. 

After ihep are brndtad la the maekinr, Ike good# ore aiagnd kp paoeing tkeir cat 
■arfeee oeer a epUader of hwo, laid ia a ka rir o nul dtreelloa, aad kept red but bp a 
flat. Tkep are now beaehed a^a bp the maebiae, and oooa oxire pa and oear Ike 
aingeing aarlkee. Ilia braaklag and eiageing are repeated a thinl or cewa oera* 
aioimllp a fbturtk tine, till the cord aaqalire a tOKWih pnllekrd tppeanoee. 

The gontb an oe»t steeped, wtekeiL eod blett’hrd kp iaiaunHia ia eoleiitici ed 
chluride od tiwM. Tkep an tiitra dped bp appropriatecbeniral ateatte. After whieh 
tkep arr paiMrd (iatboed bp the poddia]^ ataebiae odiba calico prlulcn) with a toJa- 
aiiira od glue, aad paeaed oeer etran cp liaden to etilCea Ibeia. 

aouMitb ftmiaaa, when cropped urtbora before dpeing, an called noleekiaai but 
wbrii ibom after being dpe^ are called bererteea i ibep an both tweeird fehtirt. 
Caainoa Us flulkni with a tne cord rialMe spon ibe ooeBde, aad a aetiop mribee at 
parne ninniag at right aaglea to tbe conh opoa tbe other eida Tbe uliap tkle m 
soatHinn nnoatbed bp cingaing. Tbe etnlT ie atroog. and has a eerp fine aapeci. 

FUitTIC, or Yauow Wooo. (/Um toeae. Kr.| fMUaJt, Ueno.) The aU fuiiie 
of Ike Eogtiek ijtr. It is the wood of tho. Adarw* Icartaru. It ia light, sot hard, 
and pale pcUow with orasge eeiaai it eoataioa two eotouiiag msilera, me miotma, 
and another mloblc ia water. Cbeenai has girra Ike aaioe of nuria to ike roinur* 
ing matter ebiaiaad from ftmia Ii it procured kp boitiag gnmod Awk ia 
water, paaaiag the decoetioo rapidlp iktoogb a Oiler, aod ulowieg the Uoaid to tuad 
for aeeeral dan wbeo the colooriag antur f aHeia) it preeinluted. 

Tbe deooc^a of fnatk ia water an brigbtroed bp tbe additioa of a Ultk gior. and 
ftui more ao bp canited niik. Thin wood is risb fai euloor, aod iapsets rmoaoeol 
dpea to woaUea MoM^ wHea aided bp proper mordiau. It aailn well with tko Uae 
of tbe iodtgo eat, aod (Isaud btaa, ia peering gmw of eariooa ahadca. Alnoi, 
Urtar, and tolothn of tio. render in eoloor more eieid i ccs nil aad tolpbale of itoo 
deepea iu hue. Fran 9 to 6 paru of add ftank an anackal lo gin a l«^ coloar 
to U paru of doth. This wo^ it oftea anptoped with aalpkate of iroa in producing 
oliTtsod browuiak tints, which agrro well with iU dall pellow. For the nne rvaaoa 
it ia nacb aaed for dark greeiu. 

The Urbromalet of pUath and of laad, bars nrarip topeneded Ibe IM of ftialie, 
bat Mill, h ia enploped ftir prodacing toaie green in eottoo pant, and in light eoiun 
fiibrica, as noaaa a^ araaliin, 

Fl.*dTI^ lamp. (F'eclet, Fr.) The wood of the Jfdu catiaee, a tbrab which 

grawa prioripollp io tbe aootb of Fraoee aod in balp, called alw Iceeciee -*■ 

Tbit wood iwlaini a large qnaattlp of pcUow redoaring loatur, named /tmtme. 
This eoloorfaig matter baa a Mrong sltradiM for oapgen, which ifferu lu itte aa a 
dpr, rendering it terp IVigitiTc. It k tarelp oacd akor, bot as an to airtke 
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OAllROKtTC, if f jvOovub iton^ fuhitfiiM, ot f grcsfj lutre ip. rf. w 
114 I affiiniio^ no nrfWr bjr cfJrinaiioD i fniibl* ■! iIm bio*pin* htto u opaoM etiHi 
rnnhlf in mumtie acid i •dution afllinb haidljr nny pnciplut* by oxalate of aannifiia. 
Tbli mineral It ilutia|iiiabr<l by iIh birse qaantily of loda wbieb it roaUina j tti ano- 
Itltornti balag, filiea. Mi alumina. 94 j aoda, I7-»5| i-y, of Iroo. 

I -Sli water 9. It if aMMt |irohably a raririy ofSeapo^. 

GAD. A mlofr'f tool i a ywintMl wr^ Wing fu aldcf of a parabono figni*. 
OADIIt.K. 'Hi* •od'dab fiuaily. Bryond ibo Tain* of tbo ood-fiab ai an aitkl* 
of food, thn cod Iittt oil if now an imporunt manufarlnre. ^ Con. 

GAlRtLINITKi ealkd alio Vttrite and Yitrrbyliii U a minrral of a bloek. tonwn* 
Uh. or ycUowUb onlonr. panotar. or compactly tilrvout, and coocboidal fracnirri of 
•P gr. 4-0 to 4 S. lYidUy arraicbing flitMt at lL blowpjiw it fuema an opaiinc 
fbua. aomrlimra witb intomcscctMrr, but doi« not into a bead. It a&urda. witb 
aci^ a aoluiian ibm Irti <bH, with rauitio aoda, a precipitate partly rr«olnbU in 
csrbooale of ammonia. It if rmiarkable for cootaining fran 49 to M per cent of 
aanh yitrin; ita rrmaloiag moatitiicnU being fUic^^ 94-8 1 oxida of ceriam. I7-9S i 
o*id* of iron. 11*43, Tbit mmrrml if Tory rare, if found in tba neigbboorbood of 
b'ablao and Vilarby, in Swedeni alao at IMtko, ia Gnvnlaodi m trap, nmu* Galway | 
in granite, ia Otybm i and In tbe loutb of Norway. Ita peculiar wu 

eoTcnd by ProA^r Gadolln. aAer whom it ia named. 

O ALACTOMKTKIt. or I.AtTOJIETEB. ia an inatrnmrnt to ascertain tbe qoa- 
lity of milb I an article often aophiatliMed in Tarlooa waya Ficib milk, rich fat otenm, 
baa a leaf apeetSe grarrty than the fame milk after it baa been akimmed; and mUk 
diluted witb water baenmea proportionally lighter. Hence, when nor purpewa is to 
determine tba qnaatity of cream, tba galaelouHicr may eimaiat merely of a long gra. 
daated glaaa tnbe atanding upright npam a aole. UaTing Ailed 100 nuisarea with the 
recvol milk, we ahall acr, by tba nwaaurea of erram thrown up, ita ralue in tkia mpaet. 
A dclknie toag'raaged gbua hydrmnetcr, (tradttaled from ItlOO np in I OOO al^a 
the moat eonrenurnt meana of detecting degree of w at er y dilutioo. prorbled tbe 
ahaenea of tbickening matrriahi baa bent prerioiiaiy aaeurtained by Aliratioii. Geod 
fraah milk indicaira from I -tOO to 1*0391 »ben the rrcnm ii rrmored, 1-OM to l*tiJ7. 
Whrit ita drnaily ia hma than I ftia, we may inlkr it haa been tbmnad with water. 

OAl.nAJfDSI la a gnm-rcain, which ocean aometlmr* in yaltow ^iaiag lenra, 
*^•1? agglutinated i of a ati^g dunblu aiaell i an acrid and Uttar laai*; at other 
llmea ra Inmpf. It exndea eitb^ apaataneoualy or ftrora iociaiona mailt into tba atam 
of ibr Aaiun pflJbaa«a^ a plant of tbe flunllr of amieU^/nw, which gnrwa ia AMra, 
partjrnlarly in Elhbipia. ti imataiiia <7 of reuin i 19*3 of gumi 9*4 of eolalile oil 
aad waleri TS nf woody flbm and other imiMirilief t with tnea of tcU malaie of 
lime. 

GAI-ENA (Plamt mJ/krt, Fr. i Hlfialaai, Ocrax) If a anlpbldf (aulpharet) of 
lead. It ia ofa lrad>gT*y roloor, cryalalliaea in the cnbieal ayawm, and ia aaaeeptible 
of etanragea parallel to tbe (beet of the enbe t ap. gr. 7*7589 i cannot be eat ( ftuihle 
at ib« blnwpiiia with exhalation of aulpbareona rapDorai if catlly reduced to metxlba 
lewd. Nitric wrtd Ana diaaedrea it, and then Ihrowa down aulpbfit of Und in n wkitf 
precipitate I the aolatma affurding with plain of fine brUIiaal lamina* of land (arbor 
Saiurni), It eoiuiala of atUphor 13 1 lead 99 1 with a litUe iron, and genenUy n — 
•luantity of ailrer. Tbia ii tbe ricbral new df lead, and it oecnn ia almoat rreiy gai>- 
Ingiral fiirmathwi, In reina, in niaatei, or in beda. Galena in powder, e«l|a * d Aloufou. 
in employed aa a glue for coitm aioocwaru. See I.naiK ‘ 

O Al.liN>T. b a name of a white aemi-aolld wiacld min. found oat Ar.treef i or aa 
InArior anrt of laiiiantiBe. poor In oU. 

GALL OF ANIMAT.S. See Ox Gxu, 

. GAI.t. OF GI.A.SS, called alao S.ANIIIVER, la the nentra] tiU ikiinmad off the 
tnrftme of melted crown fbutt which, if allowed In remain too kmg. ia npl to bo ra> 
abforbrd in part, and to ipjara the qaalily of the aiat^ u the woilmen ealllt. Sea 
Gutaa. 

OtAULATESt aalta ctmaialingof gailie acid combined with baaeai iba moat im- 
ponant beiog that with oxide of iron, ennaotating n prineiptl pau*t of the blacb dytk 
O.AI.I.EII Y, in MittM la aotne diitrieta, an andergrmtnd hnriiontal cttcaratioau 
U A 1.1.1 A RI>. a mirth of England term for a hard, amootb, ftinty grit. 

CAI.I.It' ACIO ia tbe peealiar tohl extracted ftom gall>auta 8 n Gau..|igTm 
GALLIPOLI OIL la a ooarte oBre oil,coatainlng more or lea macilaga, imparted 


aao 


GALL NUTS. 


IWbo • Kapwl ID BiMrd. el lk« arotlim el Otiaalo^ in tka liingilow of NspktL 8ca 
Uura Uu, 


GALL-NUTS, or GALLS fffeit dt G^k, Fr. i GoAb/U, Orrm.), arc tx- 
mtetaeee Aiasd ngpo lb* iravci ud laafawlki el a ap**^ of oak. calM ffomm im~ 
Jertm^ wbich |p«va ia ikt LnaoL They art prodacad ia caetMpHoct of ika 
paaotare of the fceula of tka gall ntv (Cfmt/mJHii gawrai), arada la nrdar toiUniatt 
*CT* • rooid vhieh tke Joie* el tac tita rxndca, aad drift ia oeenatiic paruaaa 
Whan dM iatectgrta (kUr fonaad. it cata throagh ikt aat tad flin dC 

Tba Laraat a^attorrao dr&ml appeanunaaad qaaihlaai tka BrM art keavp. 
coBipart, iaipcrnrataiL tka bucct aot hariiiy bare aaSk-kMlp adraacad to aat ita tap 
throogh ika thtlli pricklp oa tka tarftfwi of a klafkiak or biukdi f nm kaai alaiai 
lk« ^ of a maUft kaH Thaae an tsallad Uadk, Mat. or Abppo plk. Tka ataoad 
an Ugke apoogT, pit retd witk eoa or aian kfdaa t Mnootb apua tka aar&ra. el a pala 
grrpHk or nddiah palbia ooioar, gnmaOp iargar tkaa ika firai, aad an eaiicd rkikr 
galia t bat ibrp an inferior to Ikt fonnar, aad gmi can akoold ka takra ia tka par- 
chaM of Ika beat qaalitp, fcr tkcaa an oAeii dped by diaboont mdm lo laiilair tka 
kot Uar AWppn (alia, kirt tbtad- a a’I map ka drtnetod bp Ika amall bolt nada bp tka 
Marct IB tka wkita galia, ao that if Ika blaa galla hart kotea, va nup ba inn tbrp an 
aot gctmloa. 

Ucaidn ika gaUs of tbr Lrraal. olkm entaa fecua Iktlmalia, Illpria, raJakria. 
Ae. I bal tbar an of iaferkar qaaliip, bring fuund opon tba (famiu etrritt tbrp an 
amallar, of a bratniib colour, and of inferkir Taiaa. Tka ftirthcr •oaik tka galM an 
gn?^ they an iMkonad tkc batter. 

Gada comiat prioeij^p of three aabatanoca} tanain, or laanie acid | prUoar txlrac- 
thta: and gallic acid lliw decortioa baa a nry aatringviit aad ooplraiani bitter laala. 
Tba fbUmriag an tkoir babitndaa aiik Tariona nagema: — 

Lhania paper ia poweriklly ntUrned. 

Suoooua ekloruki ( prabmmrmUt of tie) prodnect an laabtl pcUow pracipilatc. 

Alum I a pellotiah gm preeipitata. 

Aerlaic of lead t a uick pcUovlak vhha pmipitala. 

Aeetme of eopprri a ebocalala brown pnidpiialr. 

Ferric aalphale (nd inlpkotc of ino) i a Not precipitate. 

Saiphimc acid > a dirty pallowiih pi^piUle. 

Acetic acid brigkiroi ika moddp dccocnon. 

The gada of Ike Qaairaa e»»TM aad eoauaoo oak (GaBra d ffpiat, Fr.i Xmeppere, 
Gena.) an of a dark-brnwa coionr, pricUy aa the aurikee, aad imgalar ia ritape and 
aiac. They an oacd ckJafly fer tannfaif ia Iloaaary, Dalmatia, tad tka aoatkera pro- 
nmoea of tka Auatriau alatca, when IIict abouadT 

Tannia or taaole acid ia pnpaied aa fodowa t lato a laag narrow glam adnpbrr tube, 
abut at iia lower orifice wiib a cotton wick, a qaamity of punnded nlla an put, and 
digbily pnmrd down. The tapering md of ike tube being inaerted mto a matrnm or 
bottle, tkc racanl upper half of tkc tahe ia filled witk aalpharie rtber, and then ckmrd 
wjtb a grottod-gitaa atopper. Next day then will ka (bund ia Ikt hottla a liquid ia 
two fUatmet MruUi of whicb the auwe limpid oecnpict Ike upper part, and the ulker. 
of a aprnpy eoamalenee and amber eoloor, the lower. Mon claar mnal ba filimd 
^niogh tba gada, tiU tka tbickar liquor oraaei lo lagmenL Both an aow pound 
i^ a fiuiyl, rio ee d with tba finger, and after the deuce liquor ia actllad at t^ botuxa. 
it la maadily rna off into a ea pan l a. Thia, afker beiag waobed repeatedly wUk ether, 
la la ba tranaferred into a Mora ekaaibar, or placed ander tka ncairer of aa air pomp 
to ba craporatad. Tka rraidnary mattar twelia up in a apoogy cryttaUiaa fiam of 
cooaidftnbia hriUiaacy, a nme ti me a colonrlcoa, bat atnte fecqocallp of a fkiaily pei- 
lowiih hoc. 


niia ia pan tannin, which exiiti ia gada tn tka amount of fiom *0 to 45 per cent It 
la iiuUapcniable that tho etkar emplopcd in the preceding pnira m be pnriooaly 
aghalrd wkk water, or that it coouia aotne water, faceaaae by wag anhpdrooa et^r, 
not a partkie of laania will be obtained. 

Tannic acid ia a wbita or peUowiak aoUd, inedorona, rxtnmclp aatringint, my soln- 
hlr ia water aad akohol, muck tern ao fat mlpkarle etkar, utd oacrptfalUaabm Ita 
watarr aol atin o. out of contact of air, nadergoaa ao ehaaga i but i( ia a eery dilute atate, 
it tw left expoaed lo Ike t tm oa ph crc, it Ions gradoaUp ita tnaaparenry, and Ida fell 

a aligktlp gfeyiab eryatalUiia matter, ootaaiatiag atmaalentinly of gallio acid. Far{^ 
enriag ikia acid ia a atrfeeily pun Mate, it ia merely Dwemary lo treat that aolutioo 
tbui changed with aninnl okanxial. aad to filter it la a boiling Male, through paper 
prrainualy weakrd with dilute niaiitlie acM. Tbr gallic acid will fidl down ia cry ttali 
aa tkc tiqoid coolo. 

If tbr precediag experiment be tnade in a gtadnated glim take contnining oxygim 
«Tcr amreary, tkia gic will ka abaerbad, and a carrrapcmdiag toIubm of earbonic a^ 
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gM will bt diM8|t»frd. loUkcaMdMliqMrviUaptnriolhaecmicafkirw vrak< 
M if tn**ntd with nmeniM er^tcaUiiM eotoarlMi ac«Un of gallic acid. 

Taanni or Mudi arid rona i wa of carboa.SI 9«( b^djogcn, oajgn. 

Fnao Um aboa* fiKta U ia obrkxta tbal gaUie acid data eai^ mdj ftirroed ta 
gaU-oau,bnl that k ia prodnord b; thanaftinnofatBioipharictiaygbmiawtbauaala 
of tUf^ COBOTVtioiMa 

Gallic acid ia a aoUd. bvbljr aoidahaa aad at^pdc to the taatr, iaodoroa^ cr]r«aUia. 
lag in tilh; nawllea of tb* grratoM whitriwaat mluhtc te abmu 100 iiawa itaneighi of 
eohLaod la a amch laullrr <|naatitj of bailing watcfi more aolubla inaieubal thu in 
vfttcr, btti liltW io la iulplmrid ocbcr. 

Gallic add dsca not d«caaa|iaK the aalta of proOnide of inm. bot it foniu. with the 
igjuhaia of tba peroaidc, a dvk bine pracipitaia, ranch lent ianiilBbte than the tannata 


aflna. 

Galla impdHtJ ia 1857 >— _^ 

^ C— f Wi i 

Cnti, Ml »!«. 

FromFranee- - - • «7 - - - «.0M 

^ Gnna . - - mS - - - 1.591 

„ Torkey Proper • *9,113 .... 10,116 

„ Syria awl Palcattae -8.133 • - - - I5,008 

« UnMrdStalja - * i»9 - - - - l.89» 

„ Ilritiah Eaat Indiaa • VJO ... - 1,481 

„ Otberparta* - - 741 ... - 8,548 

8,0*0 «»,l!*8 


OALVANISF.D inON. Tbia k the muor, irapropcrly girea, •rat in I'ranrr, and 
aaharfjnently adopted in this country, to iron coated *ilb aipo by a peculiar patent 


In 1887 Mr. IL W. Crawfliid palmed a praccra for rinrin* hoo. U the “ tit- 
aerlwy i/ I'attmt Ittmtmmt " hia prodna la tbila deacribedi —Sheet Iron, iroo enotnipi, 
and can^ other otjecta In imo are oleuned aad Mound by imnenUra in a Wtb of 
water, andolatcd with iulphuric acid, haaled to a leaden macl, or UKd cold m one 
of waul. JnU te rrmocr tba oaidr. They are then ihmwo into cold water, and taken 
ool one at a time to be aroand with land and wairr with a pirec of rath, or raore 
uauaUy wUb a piece of the huak of the coeoo not, the rwU of the eiirtaof which aerm 
ai a broih, nod the platea are aflcrwanla thrown into cold water. 

P«re ooT«THt wiik a thick UjrT of nd'OBttioniM hi Uues sicltid ta a batse ood 
the inm, if in ihccta, b dipped arreral ibeete at a tl» ia a or gratlog. The 

obrH* ata tkmlv ralofiil to allow tbr taperliaoaf tlaa to drua oa, aad arc ihrtvwa 
whilat hot into cold water, on ten ra ral Irvra which they only require to be wiped 


are healed beibra hnnwtekui la a friMhaialaiy fhmaer, Iw 
mniine the ahw. Chaina are aimUariy trrated, and on rmnrral ftera the ante ^anw 
to betaken mita ooU to amaid the hnka heiaf aoldi itd togrlhcr. Kaila and woaU 
artlelaa are dipped ia nuriotic acid, and dried in a rtrrrberatory foeoace, and then 
thrown altncetber ta the nine, oorered with ihraalwatmooiec.lefl ft» one ninulr, and 
takaa oot alowly with an iroo akhnmeri they ewoo? oat ta a owit anii lercd topthcr, 
and for their leparatiaa are aflerwarda placed ta a cmeihle and lanonnded with 
chaKoal powder, then heated to redneea'anU ihaken about naril cold for their arpora- 
Win hi reeled tbrouab the atae. tato which h is caenpriled to dtp by a fcrh or 
other coatriiencr. It will be uaderatood that the tine ia racUud with a thick coot of 
aalHUanooiac to prerrol the hna of aioc by oaidatioo. 

Mr, Malletl coated inai with atae by the fbUowiDg procraa: — _ _ 

The plate* are iramrraed ta a elcanaiog bath (^ei|iial part* of colphuric or anuriatie 
acid and water, n*ed warai i the wocki are then bnranerrd nod aeruhlicd with traerr 
aad rand to detach the aeal^ and to thorooghly clean them | they tta Ihea ianaeroed 
ia a “ propnriog bath* of rqoal pom of ntnrnted nolaltao* of muriate of atoe tad ral- 
aranwniae. ftnra which the work* an InuxiiMTcd to a fluid raelallic bath. coaaiRing of 
KI9 para of rarrenry and ISM port* of line, both by weight, to eecry ton wrighi of 
whiita^loy ia added ahnae one pound at cither pouraiara or *odian^ the tatter bciog 
prHbrred. Aa «ooo aa tht eleaard iron-worka kart allaiaed the neliiag htai of the 
triple alloy, tlvy are rratored, hawiag become thorragfaly nated with aine. At the 
proper (hiing Irmpeniur* of thk alloy, which k abora 6tMr Fabr., k will diaralec a 
ptale of wrought iroa of on rMlh of an inch tlnch In a few accoada. 

Monwood aad Kogrra'* gaivauised tinned inm k pre|iared under lercnl pnleati. 
Their proeesa k aa fhllowi:— 

The ahccta arc pickled, acoond, and cleaned jnat the ramc aa for otdiaary imaiag. 
Vou II. V 
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A Urge wodcB }mA U i1m» Italf filled «ltli m dilale (ulmida at ■wriato at tla, 
pemd hf diiialTiiig nietalik tia la osoMntnurd anuiatlc acid, vhirb mtairra a prnnd 
of t«o or tkne dapt. Tao oaarti of Uw aUaraled aolMtloa ara added la aOO or 40U 
gatbiBi at iHe aal^ eoataiBnl is the WU Orer the boitoai uf Um Will k fim epraad 
a tbia U;er of fiarip paoalMed use, ibni a eltaaed iraa pbMc, and w oa, a layrr of 
graanlued aine ud a cleaned mw pUle Bllematrlj, natU Iba hilb la fall i tbe aiaa 
and iron togcibrt «iib the field mutilate a veak galeaaie baiure. seal lie* lia It 
depooiied frm tbe inlatian lo oa to ooat the Iran wUb a daO nnilana uijtr et aartollie 
tia in aboot t«o boon. . 

The liaaed Inia U Ihea p aet n l tbruagh a faatb oaalaiaia^ fiaU aitie. roeerad with 
aal*aiimKmiac mixed aiib canbjr matlrr. to haa a Ike CDlauliauiao of tbe «l-aaiaia> 
ntae, whith heeamn at finid M treacle. Two tiM rullen iauncioed brlmr tbe euii. 
bee of tbe line, are fixed la the both oad are drieen by macbioer; la can/ tbe plalca 
Ibrnogb the finid metal at aa/ eeloritT prreioatlj detenalnad. Tbo (dmea are wo iii eed 
ooe fa/ tiae lymn tbe linniag tmlb, drained for a ebart tiaie, and paterd at uata, abibt 
■bit wet, bj auani of tbe mien, ibroagh the baib oe deietlbed. Tbe pUtra lake op 
a my ngalar aad ■Booth U/er of xme, whieh, owing to lb/ pmiiina of tbe tin 
betui^ amnawa iu aalural ti/atalUna charaner, gietng the pUm oa apprnranee 
reannUiag that known oe tbe aaim ■ekifftyac.—Hre Unt» Woedbuud a« the frcaaf 
Hthhitiim. 

It la tuted t^ nlranbcd irno pUtea ent with abcon oa at to eanua tlw ccatrel 
iroB befomr ainead rooad the adg^ aad at the halm where the Bali* artn drlrea. 
We are ilao hilheaiid that a a/alrn e u «d uaa will, 'if moiei wbm near gnlcnniaad 
pUia, beeocae tineed, and that icIrgTnpb wim, where cat tbraagh, beeame coaled b/ 
tbe oetioa of the nia-waier op ibe galnnlaed wrtina of tbe nrUcca. 

It hu been ctaied that tbe ^raniied Irao la not more durabte tbaa aapndected 
iroo t that, iadred. adagb ibe mac ■ b/ an/ icrideat re mu re d ibe dattruetioo ia more 
rapid tbon ordinaijf. We bare nude ctpeelal io<|niriea, and find that la (atfrt where 
Ibere 1* an/ eacapr of Milphar npoar lim galraa'acd iraa docs not ataad well i bat 
that asder all onfiaar/ cirotunMaaec* It baa tbe aauit of great darahiUl/ in addliioa 
to Iti other good ntulirlea. 

O ALVANO-pLasTIC. Tbe German natae of Beetro-faetallnre/. 

OAUBIR, or OAMRIER. Tbe UaU/an oeaw at an extract obtained from tbs 
Vacttria Gamiiir. It ia the Terra Japomira at laanere. 

Two mrlhotb erebtaloiag gaatbir are deaaribedi one coniiia la boUiag tbe learea 
la walrr, and huplaoting the drctMtlooi tbe oiW, which /ieUa tbe beM gantbir, 
eooanti in iataiiix tbe kan* ia warm water, b/ which a fecaia ia oblaiacd, which k 
iRtnU^cd ^ the heat at tbe atm and formed iato eabca. The beat gambir k made 
at Rhio, in rae Itle of Britlaa/, ia the JUatern Archipelago i and the aext bnt it 
that of Lingin. It la principall/ uaportnl from Mpgapurc, and ia aied priocipoU/ Aw 
tanning, aailer the name of Terra J tp mmt . Tbe jJimom tmtrrku /ieldi a difikitM 
extract Anm Ibe gambir, bat fwteeba and gambir an oAeo roafouad^ 

Tbe bare bora ItSfl, SSXg Inna | I8d7, 11,017 toiuk 

CAMRIR CATECUG. See CxTxcac, 

UAMROGB. (fraaow CafAr, Fr.i Ga^UerBL) Oambogs appaart ki bare bets 
firat broogbt from Cbini aboal IdOl, sad ill oriaotal name waa laid to be GdfMateamOk 
It la getwran/ toppuard lo be pndoeed born the //tdradWraa tamtrfinitm at 
Graliara, aad iba .YeatAndiaenie amutfubta of Hoxhorgh. Ia Ce/lon Ibe gambof* k 
obttlocd by woandiag the Wk of tbmtrew ia rariona piacei with a iharp atooe. when , 
tbe fliiwan begin to appear. Gamboge k Imported from Siam, by wgy of Stiinporo 
and Penaag. It k kaowa h> three rntma. In rallaar aoUdr^lindsn t ia fdpetor Uio« 
c/lioderai ia cakoa or amorpboaa taaomo. Oambe^ ta amail uneiuiiuw k oko 
obtained in Ceyloo. 

Gamboge coaaki of— 

Rnio 74-g 

Soluble gam ..... g|-g 

Moktare ...... eg 

luo S 

Gamboge k employed oa on artkt'a coioor t it ia aied to eoioor raraiabca and Uc> 
qam, sad it k admiakiend medicinally, 

Wr ramrtaf U 1837. (48 carta. 

tlAMMAM. A dye aiair, ao called, fhnm Tania. Exxmpbs were aentlotbkcoon- 
Iry in 1831. btu it den ant appear to ban been iatrodneed aiacc ih«t time. 

GANnl'E. A word derireil fhun the German goag, a rrla or cbaonaL It wg* 
aifica tbe mmcral aahitaaca which cither ancluM or aia^y accompoaiei any twrtailie 
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on fai Um nla. QurU, IudcHw earbouito of Unio, folpltiie of Wjrta, ralphato 
Bod floote of Cbm, fownlly form tke guigna i bat a grW namj oiha nbcUBeca 
bacon* tocb vbco iboy pr^locoiaal* fai * arts. Ib miaanl woriu (be Snt Ihisf to 
to bmk lb« Buzed on iato laun piccoa, ia order to MjiarBl* tfao nlBahto frina tlw 
BaclcH porm br p r oo ei on called ptobJoc. lortiiif. 8r« Unua 

GARANt'IH. SeeMADPaB. 

UARANCEUX. SeabUotiBB. 

OARUC. Atimm MfiVgo Thi* (daat to vrU kaoirB, lod to anteb uood la fliroar- 

iaa nBcra 

It to fooBd br aaaljroto to comaia aa acrid eolatito ad, gam, woody fibn, olboaica, 
water, with ntlpbar, olarcb, and ■ocharine Biatler. Tb* otl yf gmrbc to a Mtlpbide n< 
oUvIr. AUR - Oil'S. 

GARNET. (Greaal, Fr.) Gaiarl to a ailicala of aane baoe, wbkb tua; b* Itoa*. 
toaoMia. uaid* of iroa. kc- 

Tberwari: tia aab-oprcto* of KuaeL ria. >- 

L Alwmima limt poeiier, raaatotiait of ibe ailicatr* of alomiaa Bad Ubw. 

U. Almmimo a»iip«m'e yaratt, coutottoig of tbr lUicate* of alaauaa and Bomneiia 

lit. Alomiaw-wom foraet, eoBato tt ag of the ailloate* of al nai i a a aad iron. 

IV. Afamuut-mmaguwm garner, eonatotlag of tbe ail lra t ea of alua iaa aad aoui* 


V, ftrmtt, Oo n g to tl Bg of lb* eilkaM of iraa aad liine. 

VL ttow-ftnmo geraef. enoaialiag of tbr atUeale* of bsM Bad oaide of cbrnaiiaak 

L LitBe-gnrnet. or graeeabir, to a n ai pn a rd ofeilica, 4n-l t alaail a a. M-'i liaut. 17-3 
_ lOOiti CokMr, pal* grveaitb, elrar red, aad reddtob orange, emaaoKia colour. 
Bel^ tbe blowpipe, foaea to a eligbtlp grtwatoh gloa* or rnaawl t aolabla, wben pow¬ 
dered, ia coaceatinied muriatic acid. 

Thto McttoB oonpriaet eimnuaoB.MoM or EeeooUl^ niraiaTin’ or WUnit*, Rianan* 
aurile, lapaaolita, and aaeeimte. 

IL Magnrata-garnet to of a deep coal-black colour, with a rraianu loatrc. Tbe 
varietj IVoia Amida] to oatnpoaed of iitoca, 43-AAi alaadao, 33'47 1 protoaide of Irua, 
Sit t pratoaU* of Bungoneio, 6-37 < magneeia, IS'Ad | linte.O'Sl — 1(I0-4A—{irdcAt- 
■uuter.) Befon lb* blowpipe, raiiljr fuaiblr, forming with lamaieKcace a dark 
grey tobterwea gbtbale, wbiu to noo-magoetto. 

Ill Inm-garnet oonpriac* tbe almandiae or prccioa garact, allocbroilo, and caa* 
moo garnet. It to compoawl of ribea, M.1 1 alamlna, SO-it protoo^of iroa, 43-1— 
lOO-tt. Bcfor* Ib* blowpipe, fnae* raibrr eaaiijr witb an iron reartioa. 

IV. blangaa«**.gan>et, or epnaanine, to of a brawatob-rrd ooloar, and to rompoard 
of lilica. SS'Sa I aloBuna, l8tM| protokid* of irao, 14331 protoaid* of ii i engaa aa r , 
30-D6-93TI. ( Aaalltto of M- garaet from Haddam, C. &. by Nr pdwt) Itobn tbe 
blowpipe, give* a Buagaaetc reaethu. 

V. Inm lime garnet iaelade* aplorne, culopboaite, nelanlie. asd ppreaeilfc Tbra* 
tary in coloar front dark red, hrnwaiab-bteck. to b la ck , toH poomaa a akiaiog loatr*. 
which to MtaittaMa reeuoat, M ia eolopbonlt*. 

AnalyrieiifUtoaplooieof AJtrnaa.—flUka,8S-M» Inac, W39t pentoside of Irao, 
aOitO t protoaide of m i npnrae . atll > p a n t h , 3-33—10031.— ITAcAtairuarr. 

VL uatr-cbmne garnet, or onrarnrife, to of on emnwld-gTera cokmr. flp. gr, 
a-4tlL Before the blowpipe it to Infueibl* okuw, bot witb bona afiurde a cbioeae* 
greea gton. It occara at IliMenb, is Rneeto. 

AnJrtto by riitoniiin i—Silica. S&33| alutoioa, S-*}; peroaida of iron, Iddt oaide 
of ebrunte, 31-84] oiagiMHa, 1-54 | earbonato of itmo. Sl-M] oabto of eappor, a traoo 
«B Ml 56* 

Tbe garaet rarto* greatly la trannairracy, flractniw, and eolDort bat wben Ibe 
colour* arc rich, and tbe etooe to frw from flaw*, it cooeliutica a talnablr gma, wbieb 
may bo dtolingaiebed by tbe following propertie*:— 

Tbe coloar abonld be Idnod or cbcrr}>r*d| oB tbe on4 band often mlatd more or 
tona witb bine, *0 at to pteaeot Tariooi ebwln of crimaon, purpla, and nddtob riolrl. 
aod on tbe otber wUb yeltow, to aa to fbrm orange-rri ^ byaciath krowa. 

Tbe tioan vary ia tiae from tbe itnaBcit pircet that can be woAed to tbe atoa of 
a not. Wben abort that iUe they ore •carecly erer fraa from lawa, or iaSeuintly 
tnaeparvat fbr tbe purpoM* of tbe Jeweller. 

Tbr garnett of comnwree are proru^ from Bohemia, Coy loa. Pega, and tbe BraalU. 
By JewrUrn they are ciaaord aa Syrian, Uobrmiaa, or Ciagoitar, rather from ibrir 
letotirt raino and flaaocu, iboa wlib aay ndbreoca to tbe cooatry froarmbieb they 
are Mppoard to hare been broagbt 

Tltotw nioet celrrmrd are ealM Syrian garneia, not becanae they eome from Syria, 
but after Syriaii. tbe capital of Pegu, wbkb city waa formrriy tbe chief mart for tbe 
Oueat gsractiL Tbe coiotir of the Syriaa garnet to riotot-pw^, wbicfa. In boom rate 
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vica vidi ihal nf tb* Sbmc orivMal mctlijM ( bet it man b* iH-tnupilibwl 
fpim lb* laltvr far lOimTiaK an orwDf tiat bjr audt^llftrt. Tbe ^rriaa |nra«( amj 
ba alia dxtiatpittitrd Artmt atl ibe lahcr aanrtira of jrtnat ia y na artiy it« celoar 
(rtcB when of (oaaidanfal* tbieknrai aad atuatMad hr Ml k BaiMw4 >'ub tba hUak 
tint «Meb na wl lr obaeofea tbia gtm. Tba tfajhamian ganat ta anirfBlW of a datl 
|M>]>|>r-'*4 raloar, *itb a rrry prterptible b}aehitb-araB«a tial wWa bald batoara 
tba ar* aad tba light. Vfbra tba coloor ia a IbU ctiaune it ia caOad prropr, or tn 
garvan a atooc of (n oa ld t fab U vahw «bn gcrlMt aad of large aiac. 

Tba bait auaaar of ratting tba I* nt da rlia i. vitb oaa oa tvo rowa of tmaU 

farrU round tba girdia «f tba atooa. Tba ooloar a^paara moan or laaa btark nban 
Iha «ooa ia ml ia aiafia, hot abao eat an rnt aedan, tba puiuta an vbiefa tba i%bl Ibita 
dMj^r * brilllaal Srv-rvd. 

Oai^ ia madr "orhad, aad obrn finat-col ia aanrlr alwnra (oo nrcou n t of tba 
drptb of iu aoloor) faroinl into Ihhi tablaa, nrhirb an aonwrti n iaa eoMia or boUowad 
ont on tba Bader aidr. Cat •Mora of tbla Inllar draeriptiaai, jtbea abiifallr act, «<tb a 
bright aiircr foil, hara oAca been anid aa nibtaa. 

Tba giraat amt ba diaiii^jiibad from enrandan or atiinri br ha daller cokmr. 
Cuane guata ndooHl In a fine povdar an aumatimea naad aa a Babat4lala for cnwfr 
is n^iabiag nutala. 

/?.!*«■ inn a amt . boa Praor*.—11. W. B. 

UAS. ( Cni, Fr. I Crcr. Oana.) The aanarie aama of all each idaalin flaida aa an 
aarilurmasdaraeoiMidenfalaiircaann, atibaiprouf Fahnabah. liargm, hrdngaa. 
and aimina. arv pennaneni gaaai naor of tba oibar raporiliirai bodaia bavr been 
eondeaard far Ibe joint puw of eold and nunUaieal fona. Sea CVe'a Umbmarf tf 
CfooMta. *• 

GAK UOLDEH A'aaael forcootaimogaiid prcaerTkggaB,af wbieb aarinua funai 
an dearribrd fa) tbaio Kal vriten 

GAK LAGOHnilA /Vfib oifo •/.Vitnyrai *1*0 /Vnawiide Amtt, aad AVrme 
<|ndr. Tbia gaaiaalvaraprepandnoai tbe nilrata of ammonia I h an inedarrifard 
b) IViMtIer. in 1771, aniteanfoUr aludied bj Darf' A** ^ ebiefl) tanatknfair 
tar ibe pcauliar iatoaicatioB wUeb h ptodana vfaeo breath^ (i ia not to be oard 
wUbooi much caatioa. If it ia hoc «ere pore, aarlooa rooaaqaeaces but anuie ( aad 
eran abrn abaoloulr pure, tbe editor oaa eren the oitnma oxide o r od a ee rtrj die* 
tnning dfeeta It ia nM need in tbe arte. See Drtr I>ttttmuuy ^Ct^rmutrf. 

OASO.MirrRR, larant properir a meanrer of gaa, ibongh it ia ampiojed often to 
dmoir a neiiiicat of na of anr bind. Sue CoAL-Gaa. 

G.AH-PIPEA. When tbe iUaininaiian br M saa flm iiiliialiiiail in tba large ear 
by Aaron blanbr, Eaij, tbrn of ibo Honley Iroo Worbt, tba old mnibct bamla. laid 
far in ipiirt ntiimeot ftum Ibe fttigim of tbe latt war, wan empinrad for tbe coo* 
Toraoer of gaa i and br a earkwa cniaddnkee, rariooa iron foondriee driietad in a 
grrat meaeme Aram tba maubetun of iron ordnanea, and took ap tbe paaceAd cmpbiy* 
meal of ctutiag pipes fur jm aad water. 

The bnaeb-ende of tbe naekH-liafTeU wera braaebad and tapped, aad tbe mouWa 
wen icnrwed cxWrnallr, to cooDect tbe two wiiboof detached eocketa. From iko 
naiJ iaereaw of gu l li nmi n i t ioti. Iha old gim-hamla anon bteame eeami, and new 
tnoea whb dttacbed aecbrlt, mede by Ibe old homt-forfcn, wera Aret reaerled tau 
Tbia led to a eeriee of eglaable coatmaaora Anr tba maaafbrtan of tbe wnaigbl irnn 
label, eamraenriag with tbe Bnmell't paleol, la lBt4, oadrr wbiab the label wen drel 
brat op be bead bamaien aad ewagMk ta briog tbe edgee sear towt-tbert tad they 
wen welded betwrvn eemi-«irralar ewigre. Axed reapectiedy in the anril, and tba 
Am of a email Ult-ba mm rr worked ^ mackineiy, by a eerlet of blowe along tbe tnba 
rhber with or witbowt a amndrcL take wax ctnaplrlsd mi beiag paaecd betecen 
roUen with baif-romid gnioere, wbieh forced it oerr a conical or egg-ebaped piaca >> 
tbe end of a kmg her to perbel ibt faiteriar turihoe. 

Virioae ttepa of improeminiii hare been tiacc made t thr Inelanee, tbe ebelpe were 
beat at two a<|iieeaca, Aral to tbe eemi-ryUndrioal. and then to tba tabalar form Pj^ 
psrabwy to wrUiog. between a iwage l^ Are Awt loog worked by maohtiMry. The 
whola proerm wae aAererarde carried oo by rollen, hot abaadooed on aonwai of tba 
naeqaal eiloeity at which tbe grraleet aad Iraal dtamrtm uf tbe rollan traeeilad. 

In Ibe prteeat arntbud of manafortnriag the ptimi welded take, the cad of tba ekelp 
h beat ta the circular Awai, in mtin In^b it raiacd ta tbe wcUiag beat ta aa ep* 
propriale furaaec, sad aa it leavea the fanmcc ahnntt at the point of Awlao h iidnfl^ 
by Iha ehaTi of a draw-henah. xAer tba manner of win. tbrongh n pair of lonB with 
two bell-OHWtJttd Jawe, thaar an opracd at tba momeM of Unrodneag tba end of tba 
ahrtpk wbiab it wcMad witboat the agmiry of a maadrcL 

tl) tbia ingraiooi arraonviiMnit wnmg^iron tubee may be made Asm the dbuarier 
of iix ineba inleraany, aM aboot ooe-eightb to tbTrr.«igbiba of aa inch tbirb. In aa 
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■mil M OM qnAncr Inch dUiR*t>r »t>cl ooe-tnlk b«fr ( tnd w i^'ihiNt I« Uw jois' 
■•K rffirrtfd ta tlmw of dw bnt drarriiitiaD. tkas tkvj vill vitkititid tka pra tw t 
poMMicat af gaa, itcaa, or waur to abicb Iho; baa* bM aobjactal, aod ibrjr admit 
of baiuf baal butb is tbe hctHed aad raU atata aloMMt with inpoiiitf. SaaKtiawa 
(ha tabn ara mada ana opcai tbr tuber vkao ftrairr ibiabiwaa la (saalml. bat 
Ibata ainut pipaa sad tboaa larger (baa three iaebaa are compamiTeljr bat lutb oaad. 
—< ) 

a AiiSIKQ, la order to rosoirv iba bairp filainenta iVam ertlaea aad otbar aoraa 
tkbrica, tbap are paaoed over a faugc trambar at miaota Jata of gaa. and betaeca 
roUera 

<> AtTLT. a Ideal Irna la totna nuti of Koghad for elar, baa barn adnpird lata 
grologicBl nnaMBcJatare to daaote tbe argillaranoa ttnua wbirb aaparatc iba epper 
aad lower {treeuaaoda It ii a dork bine or irrry clay, oieil fee making arWka aad 
tUea; it aflorda a poor acricalbtral toil, wbirb tt etnrrally eoimrted into poiture.— 
U. W. B. 

il An.Tlir.Rt A niu WiMrcaoBcax On, whtcb aae. 

UAlj’LTHERINE. When the powdered barb uf Into la ethauatrd with eoH 
aleuholor 95'* it roa allbrd BO BMwT oil. Tbr Hold aWch ruidaiai tbe (soltbniae baa 
a aligblly biitenah tiate, aad by evaparation it farm a dry jpoany aiaai, which at a 
biab heat Icsaea a coolly reaidaal. Oil of riiriul dioBolTea tbe patJAtrimt wUb a red 
etMMir aod tbe flaroor m tbe oiL 

GAUZE WIRE CLOTH ia a teatile tkhrie, eilber ptaia or twrricd. atadrorbaam. 
iraa, <ir copper wire, of eery rarioae deffnta at Unrae ae aod opraairaa of textaretk 
lu chief waea arc Ibr aierea and aafrty laaipa 

<<AY>LUfi8ITE, ie a white laiarTal of ritrcooa fraotorv, whieb erymtaniMW la 
obliqae rkombnidal priaau i tpeclBe grarity bom I -93 to I -td i teratebea gypeom, bot 
*fa acratebed by cakspart aflbrdt water by rolcinaiiaai it Mbaiala of earbooie acid, 
ta (Wt euda, 30-44 i Tmic, 17-70 1 water,3f-au i clay, l-oa It %jB flicl. by aiy ana- 
lyaia, a hydrated •oda-carbooaU of lioie in aioinSc | ttipartioR*. raioeral ocean 

abwodaotly ia iaaalatrd cr) atala, diaaetnioated thmoith the btd of cbiy wbicb oorera tbe 
arou. or oatlrc eewaiearboaato at aoda, at LognniUa ia Cabanbia. 

(lELATI.NE (Eoipaod Fr.j f;«llrrt.Ocrai.) it oa animal prodact which b 
aerer fnoad in tbr haauam. but it may be obtained by botling with water the toft aad 
aoiid (larta t aa tbe mnarleo, tbr akin, tbe cartilageo, bonra, iignawiita, tendona, and 
membranea lainaltae cooaiata of ftoai 96 to 93 per eeiiL of grlatiar. Thie aalwbioec 
ia eery aoiable ta Wing water t tbe aotntiaa brnaiat a tmauiooe moot of jelly when 
it coolt. CoU water haa little aedoa npoo (tclatitia. Alcohol nod tannin prrtHpitote 
■elaliae from Ha aolstloa t the ibiiner by ahettartinit the water, tbe latter by eombin- 
tag with the aobatance ilaell into an bmolnble campoimd. of the natnrr of leather. 
.No other arid, eacept the (aank. and no alkalL p naa e aaee tbe pmpeity of precipitating 
grlatiao, Butehlorioeand eertaiaaalta lender Ha wdutlon (note or leaaiarhidt aatbe 
nitrate and fai-ckloride of loercnrT, the )iro(n<hlorid^^ da. aad a Gw othna. 
Sulpbaric acid conreTta a aolatkai of gelatine at o boilit^ beat into aagar. Oelatmc 
eoaaiatt of carboa, 47-a6i hydmgea. f-*! i naygen, 97-tl. 

Uelatine la produced hr boiliBg tbe akia at animila ta water, wbinb ia ita rnide 
hot aoiid atate hi called glee, aad when a tientaloaa teaiMi<)uid. am*. See tbciee 


A 6ae grletiac tar ealinary naec b pr ep a r e d and aoM aa NaUoa'a palml grlallar. It 
iatkua prrtaurdw—After wMhing the pariaga. Ac., of akin, he acorra their aaribera, and 
(bra digram tbrm in a dilote eameit aoda lye dnring ten days They are Beat plarcd 
in on air-tigbl rat, limd with ecneeat. kejd at a tampentwiv of 70° Fafar.. then waabea 
in a rwTol^g cy Under apparatna with ph-nly of cold water, aad aftrrwaida eapoard to 
(he ftnaes of boniieg anlpbur (laipbnroea aetd) in a wooden chamber. They aiw now 
Bjneraed to rapel the maiatnt*,Biid Snolly eoarrrted Into ladable gelatine, by water in 
rnrtben rem^ eocloaed ia atram caaea. Tbe fluid gdotine ii pinrifled by Hraiafaig it 
at a temper a inrr of 109° or 130“ Fahr. 

A tparkliu gclatiae haa bees prepared under a patent graalnl to Metera. J. and 
n. Cos, of Eduiiairgb. Ity tbeir peocraa the tafamaacc it rendered perfectly pore, 
while H pc e r w ea a ^attniaing farcemperior eren to nagiata. It nnAei a •iilmdid 
ralm'-fM jelly oiM a milk-white blanc-mange. Tbe tadeatee* almt prepare a trnil- 
•olid grleliae, rcaeadiiiiig jHjnbea. whieb leaddy dioanlrea la aratm water, aa alio ia the 
inowtli, aad auy be cmplciyt'd to make an ealemporanruoi jellT. 

The gelatine of boiin may bo eitiactml heat by tbe oomUned nctiM of atram 
and a ramot of water irickliag over their crnaM (higmenli in a ptoperU ooo- 
atmeted apparatna When tbe lielatiBe h to be naod aa an aliiaeatBry onicie, tbe 
bonra onib to be qniic ffcah, wril pmerrod in brine, or to be dried atruagiy be a 
atore. lloiMa art b*wl rniibed liy {auaing Ibetn between groorrd Iroo rolla. "fbe 
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rsB-tnm ejUndcn in »Iile]i ibcjr m ta be MnuanL (boiM be Ibrr* tiavt gtfmtrt hi 
Imirth thm la dbrnetor. To obuia IDOO ratkoi of grUliaMM wap daily, a cborga 
of foor cTliodna b re«iaired i eoeb being 114 fee* Icwg, by I * belwa *jde, ea|«bb of 
bolding 7*0 Ibo. of booeo. Tb«M will yietd eneb bow aboet 10 iprilona of a ttraag 
Jelly, and wUI n<{iure noHy I galloa of water la tbe Ibrwi of neam. oad 1 fdlooa 
of water to b* poawd tbroo^ iben ia tbe liquid Mate. Tbe i qaam of Jelly pro* 
doeed boarlj bjt each eyiiador procecda Am tbe I quart of •icaai>waler aad 4 qaoiti of 
pereoUtine water. 

Tbe baler •boold (bmiah Mam of about 113° Fobr., at a pmanru of about 4 tba. 
on tbe nqaare iacb. 

In /tf. BOS a, a, a rrpnocttti a eertieal aectioa of tba eyiiador | o, a, t, x. a 

oreikm of the baoket or cafo. ai 
•Hod with tbo brabed boooo, 
iaeloMd in tbo eyiiader i K. C, c; 
tbo pipe wbieb eoodacU tbe 
ntoam tewn to tbo buttian nf tbo 
cylinder t U a, a pipe ftir Intro* 
doeing water into the nttrior | 
M, a ilopmok for ragalai^ 
the quantity of water (according 
to tlw ferre of tba ateam pru i n ro 
within tbo apporaittoX wbiob 
ibould be Bj qnarta per hnari 
a a tube of tin plate •ittng 
tiobtly intn the part a of tbe 
p^ Lt it ia abut at a. aad par« 
Ifaraoed below with a bole t k 
ia hnerted la iu place, after tbo 
caira fall of Wioea ban been ia* 
trnilared. Fif. BBB la aa ele* 
Tatirw of the apiunratna. A, a, 
C, t>, irpnaeni tbe four rylio* 
dm, raiwd about 10 incboO 
aboee the Bnor, and fiaed fat tbeir 
orata by acrawai 4 d, are tlM 
lida 1 f p, labulurca or ralTaa in 
tbe tidai (, ring Joactlon of the Iid| p. a tbennaineteri//i atop-roeki tat drawing 
elf tbo Jelly | n a amalt gnttera of tia-pinta; at, tbe gmirral gntter of diacbarge 


BBB 



Into the ciatem 4 i o. a block aad tackle for hmatlng tbe cagefol of booei fat 
Fig. BB7 ia,Bn end view of tbe apparatoa t a, tbe mala iteam pipe lO, b. e, e, 
iliat roodnet tbe ateam to tbe buttoa of the cylinder t a, tbe tackle for raialag »bo 
cage; a,stoprork| a. unall gntter; at. main col^ait ; 4, ciatem . 

When a ftroag and pore JcDy la wiabed (hr. the cylinder eliarged with the b nnro » 
In be wrapped in blnakot ataff , aad wbenerer tbe grvaar ceaaea to drop, tbe tti*peeea 
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wbieh adalu tb* eold vater it to be ilitti, at aka ibat at tba bottoia «f iba eati^r, 
wliicb ia to bt ojwoed mljr al tba rod of aval) boar.aadioUulaai tokttbagaLuiiiou 
nm out, vitboat alloaiBg anjr of (he itnm to nctpa viib it. 

Bulnbaia’ meat eoataias na an arariin! in lUO 

C oda, 14 at dry Hath, &4 of waur, aiui lo of 
ea. Tbtfc SO poondi can Airoiih t povoili of 
aluocntar} aabataoce io o dr; autri obeerc it 
apfioarf ibai. by tba tbota OMrooi, ooa fiHirtb 
aiim nutritiooi maUcr cao ba obtaioad tbao it 
oamll; gnc A braa dia;into baa hcao canriad no 
for acNM liata ia Parit, batvero tba |wtiaaai ai^ 
adrmaiin of Kctattaa aa an aitkk of fixxL It ia 
probable that b^ partita bara paabed tbeir arn- 
DCDti loo far, Ctoradbot Jaltjr li ttill daenMn a 
oumtiana aitiela br tba medical man of tbia cooo- 
ti;, at Iraat, tboogli h la not to be muted to alooa, 
but ihoold bara a daa admiatnra or iotarebaage of 
dbrina, albamao, eaaoioe, &e, Sea Ntrrainon. 

iVeidi Rafaiiaa ia told io eabet. marbed, like 
tboaa of commoa ^oa, wilb tba Data on vbkb 
they hart bean dntd, ‘Pbia galauna ia nunla at 
Paria, from tba oattion of ikina nacd for makino 
vbltakid it m c<ilout«d red, gneo, and 

tdoa, aa wtll aa eotoorleta. 

fi^toamaV ymUnt urnpdMa ta a para 

ftmn ipf grlatior.prurortd fttm tbe tkina ef cjUtm 
cut Into ytty thiD alirct and trratad tinip]; with 
wau r at c* aboal SOO®. 

D'Arcat, io bit/tewivkea »ar lea Smitta»c*t nubilim^at m/vwoHln Oa, tlatea,lliat 
lo Park, bonea of aD kioda an flnt dignud nilb bjrdrorhlorie acid to txtrart tbe 
pbiwphau of lime, and tbao' boiled to water under preaiura. Io Ikia wa> a nntritiooa 
miop if prepared for tbe hoapitala and otber pauper catablUbiiiauta Sea latHOlitaa 
<>EbU arr precioot atonea, wblch. by their cnloor, limpidity, loatn, briUiaat potub. 
imritr, and rarity, an toogbl after aaobjecta of dreaa and dacoruioa. They form the 
urlompal part of tbe crowo jewela of kiagi, not ooly ftwn tboir Iwantj', bat beeanto 
War arc uippoted to compriie the gnstetl raloe io the tinalleat balk; tor a diamood, 
BO Liriter than a nut or ao acorn, way be tba repraeentauee tiga cd the lamtorial ralun 
of B vbola country, the euuiTBlent io eoenoieRial exchange of a hundred fununei 
acquired by irveic toib and privaliona. 

Atno(i|t tbcM bnuitiAU nictfrsli toaibkiiid Iuits i^fn^ in iofninf a ^tuRa to 
wbieb tbe title of oom orynrab bat bean tppropruuedi while the term yuerwiaf eaMe It 
more partieolariy gieen to tobataneai which often ooeur under a morn rontidenbie 
volnma than Jiae eCuate ar«r do. “ 

Diamondt, aapphirei, emanddt, rubiat, topnaei, bytciniba, aad cbrytoberyli, aru 
reckoned the most valiMihU) 9***^ 

CrYttAllitt* qiuro, pclIocU, ofi«Irfcmt, or ci vmrioiM harf, •nwthvic, tacatli 
malaehita, Jaener, agate, Ac., an nudird m the much more dumarout and inferior claaa 
of ornoiumtal ttdoea Tbemi ditiiorttootannot toimdcd upon any itrkl philoaopbieai 
priocipta, but an rrgulaled by a coorantiaoal agreemaot, not eery well dcftoid; far it 
it impoMubla to tobjwt tbata erratoraa of Cuhioo and taste lo tbr rigid tabdirwloaa of 
telcnee. tVe bavr only to eontlder tbr ealoa cnrrcntly attached to tbem, aad tahe can 
not to eoatouad two atoaee of the tame eotoor, bat whiob may ha eery difteraiuly 

priaed by tbe iTrraiiiio. , , , _ 

fUnor It uiiially happeot that the true gema an in a rut and polished atate, or em 
aet in gold or tileer, we are thereby noahle lo apply to them tbe crilaria of minerainmral 
and chcfnlcal leieacw. Thecaltingof tba atone baa rrmoeed ormaaked lu cry atiJUne 
ebanetrr, and eircumataneet rarely permit iha pbaaomona of doable or tingle rvftae- 
tioo to be olwemd t erblle the leet by the Howpipr U inadminibtei. Hence tbe only 
tcientifie neooma ti^ tcmaln an the trial by electricity, which it uflan iaconclniiee; 
die degree of haidaett. a eriierton requiring gnat eaperience in the penoo whoeffi|>lof a 
it I and, bully, tbe proof of tpeeufie gneity, aoi]natlioniUy ono of tbe onreet meant of 
diatiggaiihlog the nally Bno grmi ftom amamental Moaca of timilar oohnir. Tbia 
proof can be appPird only to a atune that ia not let t bat the richer genu an ninally 
ditmountet] when offerrd ftir tale. w 

Tbit ebaracter of tpccUlc meitr ina;r be applied by any penoo of coonoon InietlU 
gence wilb tbe aid (d a tmaU hydroolatie bala^. It, for examptr, a ttoar of a Ana 
crimaoB'lxd eoioor br offered fnrtole atan oriental ruby | the pnrelitter matt itcrrtaia 
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irh baM(»S»brrtu toamaliiK.er mbjripiacL Bamoiinf hivaBluIa airtob* 100 
ICnuaa, it tir ftnU h nitaml lo <• (niu «Imri wiffM is vaor, W raadaifa* that iti 
balk i* cffoa] to iku at II grain of walrr, wbtcb ii in Ism of aciglM. Now, a tval 
naphin whieh woiglu 100 gtaliH ia air, wooU barr wrigbol 7* 4 ta wanr i a iiiaHl 
ra^ of 100 grain waaU lura wrighrd Tl-f ia water, aad a Sawriaa umnaaliao of 
lou grain* wdbU bare weighed noljr 4f mia* lo water. TW gaalitj of the tume ia 
ijBrftana. i* tber r ' for r. ditermiaed bejaaa all ditpale, aed the porekncr mmy be tbn 
prnteetrd fhaa fraud. See the Gaa* mpreUvety. 

UEMSC ARTIFICIAL. Tb*** glun*, the taaterial at which tbrjr ora caok* 
|io**d being called 9traai. 

StrwM, paste or gian which geaerallr Awns the priaeifal iaipedieM of hal. 
tatioa ismjf. i* called anar the naaw of a Oermaa jewolln, bjr vboaia wn iarcaled, 
at the uaflBLnecBMBt of the hut ee a ta ry. It i* eoiapnaad of silica, potash, bneaa, tbs 
Tariant oxide* uf lead, and toraetiraca of siamie i chenkally It map he re gsr dsd 
as a doable sUicats of patnb aad toad. 

Tbe silica may he ftmiiahed cither by mek crystal, whin nad, ar dial t hot. of these, 
tbc lini ia to he preferred, <>•■ of ib* nriaeipal eoaaidrratioa* la three lot Twr ali oo* 
brtag the * a t re a l * parity of tA nalrml* or iafredimta employed, la this maao. 
thmane. whieh is of aaire importaare, and atleinM with grrwter Htfiriiky thaa nuist 
persons iaugiae, prrfret SBceeai findepvndmtly of the eholca of laatrrUls) depends ai<oa 
the care lakra, a^ the prseanttna* to be obsereed. No crucibles shooid be used bat 
tbos* whieh haea been proeed. both n regards their eoatpositiaa. their power of with* 
standing the ftroogrM h^ aad their Impenetrabtlily lo the actioa of m e t a l lic oaidaB. 

All tac anhsraiw^ to be airlled ahould h* Ural palreriasd. aad reea gronad with tbs 
grralast cam. It sboobl bt remambciTd that the most psHeel adxtare ran only ha 
effected by au m s r n u a sMaga, aad tint a separale alove ahoaU bt oaed fcr each fat* 
gradient, and aeeer bmmada to arrec lor different aabelaarei. When aUaed, iba 
Buteriala a hnnb l ba aiaBed in a crucible ptarod ia the middle of a oyiiadrieal faraaea 
ter min a te d ia a done, M bright of which aluraU be 7 fret 4 lachea, aad ita diameter 
4 feet I iarhn Tbc frnd sbottld eousist u aioeh n possible of tbarougbly dry wood, 
ehoppod eery satail Tbs mclliiv sboold he effected by maanc of a bem raiasd by 
dcgreca, and then steadily auunUiaed, npecisUy at Ibe aiaaimnm ts m per a t u rs t tbsa 
wfan uner the nwhiag bn been thonmghly seaoapliihed, which easnot be ia lata 
than from twenty ta thirty bnara. the crociMe aunt be allowed lo oool eery ilowly. 

Tha art of Imitating praeion atone* in jmslc has amaaingly itaprorad siaao the lima 
of Straai. aa wn tliowa by the resuha of the gnat Pari* eapositkm of IIU. Ihe 
biiilaiioa*, especially as rqpwda ceruia cobrara, Irura little to bo iliairrd i hot ibetw 
ia saawthioi iciil in that rsapect in which tbn imliaiion la flir from beiag perfect. 

Now that it is proeed that the alkalita and eitriSaMc ennha are oaUet of the amu^ 
all that has to be duar la abtaia Ibe flaest rffreta, fat to combine them shiHaily, and at 
tbeir prcsral forma with other artificially prepared uelallic oxides, which bare iindsf 
gone the pmccii uf eitrtfiralion. 

Experiatents oogbt to ho made with all oaidiaable and ritrifiabi* inbsuaeas, with 
the diflrrrot mita, fiuatea. pbesphatea. phosphoric acid, fce. 

Thu fiiUiiwiag are soaw of the taiaturca merally known, bob H mam be obacrrrd 
here that web artial bn hia own pr oe sa s ta , ingredWnti, and proportiona. 


AfisCwres ybr StroMt. 



1 . 

S. 

8 . 

4 . 

Rock cryital ... 

Qntaw. 

r> 4 iiH« 

CraUu. 

UrallN. 

13443 

3007-8 

*a»T-S 

3007-6 

Minium .... 

S 180 « 

• • 

433113 


White lead (para). 

« - 

3441-0 

• • 

344181 

Putaab (pare) ... 

1804-77 

1044-0 

1133-13 

1044-0 

Borat • • • w • 

as«-t 

803-0 

111-38 

SOI -4 

Aracaie .... 

10-18 

10-18 

8-04 



OsnaHM Slram. 

Litharge, 77-14 i wbita nad, ST-7St potath, 7-71. 
c Strmm JiuukaiU- Wirlmi. 

Rifted rack crystal • • S487'S I Deatoxidc of anctile 

Roraeic acid • > • 181-18 Potnb (parol) 

Miolnia (parent)' • • 441117 | 


4-M 

1406-43 














GEMS, ARTIFICIAL. 


329 


Kmflith Stratt. 

('•Icianl flinU ... MS A I Ckldiwd borw . . - MI'S 

Parepotath • • - 4»Hi | Fiiw wWl* lead . • • ISOM 

Strom BaHnair*. 


1. 

1. 

I. 

4. 

3. 

Ofiai 

CtttM. 

CratBB. 

GniM. 



IS43-S3 

.‘lM-6 

MS'S 


616 

SIM- 

77»-6l 

tfVi 

‘^48-65 

S703S 

4»3'76 

IM-S 

61-72 

134-32 

3<«-64 

163-16 

- - 

ossa 

IS343 

163-16 

. ^ - 

. 123-44 

. « 

77-16 

ai-TS 

- 

. 

134 32 

• - 

- - 

9^6 

•• • 

S3-1S 

• * 


Wliiu KBdtnatrd whli bjdro* 
chkvie acM • • • 

Mialnin, ftnl quality 
Whhe iKMaak. wall caldiirJ - 
('akia^ bntu . • • 

CryMalliaad niirala of potaih 
(oitrv) 

Peroziilr of mannaiirac • 
IMtfoiida of aiataic • * 


VaaiocaLT ntuwREO aruat. 

Ttfot s y*. 1, 

"Ti Hfr t altaas SAS'OJSi glaaa of aalbonay, M 4SI| parplo rf Caaaiaa, 0'7S6. 


ilaotkr. « 

White lead of Olcby. TTK l ®nla ealeloed and rnlnHted, ITI-*. 

Amrlktr. 


While aaad, well dreaaed • ISW'SS 
Rural, eal e ia eJ • • IS*"** 

Uiaiuai . - - * SMT-M 


Oxide of eneet - 
CaieiBad poiaah • 


. :T li 
> 4!M’7S 


Smmkin ; RTbileet etraea. SSM-aa71 par* oxide cd mbal^ S7-7tl*. 

nZimaathcT. Very «ia» etraaa, 4»I-S5» parrel oi^ofwdialh I «»7. 

BmmU, So. 1. Btraea, a*MJ)e7} pore greea oxide of copper. S5-M3 | oxale of 
onUaary. Stiaifc 77IH74} acetate of copper, *1-111 oxUe of iron, 

**iifi»aiio«her, Straaa, 4BI -Si | oxide of copper precipitated ftom the nitrale by 

polBth, 334 43. 


KBxaxUM (Baatomre). 


VfeU WMthtd $Mnd - - - - 

Mloittfli •••••* 

White poUab, caleiaed - - - • 

Rarax, calcined • * * • * 

TeUow oxide of aBtimooy . - - 

Pure oitidc of cobalt 

Green oxide of ehnane- - - - 

1, 

t. 

I54*as 

S3I-46 

46-S9 

30 86 

7-71 

1-34 

Or»hn. 

IMSf 

UI-4S 

77-16 

30 86 

SA3 

AMamer (Boatraaorc^ 



r«u. 

|>ar|i col«an4. 


OnkH. 

Hritw. 


7716-17 

3838-08 

Strata . - - * * * 


38-35 

Oxide of tnamaneae . - * • 


« S0^ 

Oxide of cobalt . • - - • 


(hMS 

PorpieofCaaaiuf . - - - 
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A^aamarimt. 

finm, Mia-50 | GUm of uniaon;, t0-a701 OxU* nf gobtU, l-ilUi. 

^friam GmtL 



L 

f. 


CrmiM. 

HrakM. 

Stixaa 

4S7MI 

m-u 

Gloru of ratimooy .... 

ftfiillS 

• • 

Fur^ of Caaaiut..... 

l-fip? 

folM 

Oiioe of muganeae .... 

idfir 

• - 


Far toiyu. Ra 1. tlw domitt rad nxM( (Irat uf rail* 

inony ibauU b« turd, neqwnil^ thi* miitani ool; jirMi ra ojiaqar mim. tni>> 
liKriti oa the td{;cm ami tntumiitiait In thin (yi«itMnU • r«d cataor abra bcld 
betam tba wft aad Uic liRkt i la Uiat caw rabica nux ba made of h. 

To raaba iben, a portion of Iba topai motrrial la tskro. aad mixed with eifibt paru 
of One atiaia t Iheat ara melted In a IliNaun craciUa for tbirte boon in a putler'a 
fiinueo. aad tbe reault ia a baaaiiflU pcUaw glaaadUia atiaaa, vhiefa, whoa cot, pn>> 
diicea an imitatloo of tba dorat oriental rubi^ 

Tbaaa mar be made of another tint bp tulnp tbe following propotthma i_ 

StTwo, atll-PSt a|iile#f maaiMDcaa, Cl-Sla 

In Ik emerald. Mo. t, by foermiog the penportiim nf ebrarae or oxide of eopprr, 
rad miams with it oxide of iron, Ibe gnen abade amy be raried, and tbe peridul or 
dera linieo emerald wy be inutaled. 

Tbe amnobclnra at aitideial feme baa ae<)uiTrd ra txtrrma derclopawal i latiaeoia 
betoriaa ana tautdiabad at Septmoncal in Ibv Jura, faralalung amploymeol to arara 
Ibaa too worb-pcoptc, abo pnalnee fobnlooa qaantitiea. 

bIray laceabiaa peraiaa la rant ria altb one snotbrr hi bringiait te perf.-clinq ibr 
moat |irr«rce procaaaaa, and produce Indy aarpriaiog ictalu. M- Sarary eeponally. in 
hia magnidconi ouOectioaa. aad bit nerfoct imitation at eelelirBied -lie*—— baa 
nrrieed at a degrae of exeellmiee wbicli, apiuurntly, can acxncly be nrpmard. 

We bare atladed only to iboac imilatlona of ge«a ia ahua of wbich a burr portian 
of tbe obrap Jewellery ia formed. 8<sne vary aaceeatfol attampta bare been mode to 
iwulktiin! inw gema by an artificial pnerao. 11 Ebclmen baa dona mneb in ibia 
direction, and M. Urnri Sainie-Claire Dwrilte rad M. Uenri Caron mrnmnaicxtid to 
tbe Academy of SeiciKa of Parii, in April 1M8. a proeeaa rrhieb tbry bad dueotarad 
forlbeprudortion ofaniimhwoftbe gnaa which liclung to tbe ranindam cIm. acibe 
rnl^. uppUre, foe. Raeentially, the proeeaa coaauml in expoaing the fluoride of 
alnraininm, mixed with a little oborcaal and boraric acid, ia n black lead crociMe, pro¬ 
tected foom the antion of tbe sir. to a while heat for sboM an boor. For detiub of 
tbe ptoeca are Crnyito AWu, daaui^ dr Ciimif. 

Gr.MV\ A. A grainapirii fisToared wiibjuoipcrberrica. muidbclartd extenairrly 
in HoUandi brace il b foaqacntly enlled UuU.Al(Xau 

GFNTIAX. Centiana bun. Tk cmainon or yellow gentian, which b ««»d to 
owe itf name to Geotioi king of inyria. who introdn^ it aa a meiiidna abnol 170 
yearr befora (*hriiL 

The room of the gentira arc ooUeetod aad dried by tbe peaaaata of Switaerlrad, Ibe 
Tyrol, and m tbe Ai>Ter|ae. e r- 

Tbe bitter of the gentian b agri'iobb and aromatic i it b tgurb need in medicine, 
aad boa oa tame eeemtoat been cpiptoyed iraud nf bnpa ia beer. 

GEODE. A ronndrd nodnb of etooe, oonUiaing a carlty uitallr tined with 

eryaub Oeodca fteqaenlly eoaabi of agate, calceduoy, Ac. 

GEOGStWV 7 W. Ibe ewrth. tad Trara*. knowlrder.—mcinr the a^Henoe of lha 
aabctoncca which compoae tbe rartb'l cnm. It origuolrd with the Gennra miner- 
almta. 

GEOLOOV, Ta.(ke rnith. and Xeyer, a dbeoaiao. The oebaae whiob trrata of 
Ik wmeton of tk earth, and of the caaiea whiob kve prodactd iu pitarni phy^eal 

OEpAJlDrs ANni DROirs ACETIC ACID. Se. Acxno octn. and refor 
to Ire a Dninmiuf *f CleaMir|t. 

GERMAN HI.AC'K. Srr FnaxaroBT Butm. 

GERMAN SILVER. See Auot and Corrxa. ILOendurf; of Tatnaa, atatca that 













GILDING. 


331 


ssi j^^£^K«i<>:iSsrA. ^ >« «s* ssn^ 

is of‘ifk*!. 10 oTLs. u>i to rfeoyr. 

ni.T b. mirf. rf «i JloT. cow^ ^ ^ *?i ^ 

ohirh 3 of iMd ue wMod. Tbo oililitxio of 1 or Itof «roa {« Um »n«|» « « 
BUtrf) t^n tW illoyo mwb *»uU». birt. *f iho ■»»»• ubc, lurdor ood man 

fc^teio Ju. p»rt fb€ «»<«lB|t of tko “ "*^ 

(Vmu lt« oriiiiad on faoad to UildborgJuuiirn. b«t SoW, b Hemuboff.— 

.. *»* 

i.ofper • *1^ 

• 

?■"• * * * :.M 

looa 

Chioo. pokth... o *Uii. ««Utt of 5 i-on. 

" 3 ^K:SiTi.^ru£rir»j; ~<T.r. • - 

•tEWlliKSSu'' * ~«1 l™ •■ 

plo* «d, tfc. Of** BtnJ l>*t»« rilJ-f bof-In* Of* or the •porry cmrtMHaU. 

6F.IIMAX TISOEB. See Amxoov. ^ _ _ r- — -n^ fine ioAeotloo of 
r.ERUIKATlOK. (Em. end ^ proper •*■- 

ehel fore* ta *• teiS^ppUod. » ehnnitoJ »«i«< »• 

penluT* rsunniL Md ■ d«* yowy ?Z combutlui tahee pier*, durie* 

MUblohed. MdjK* >; Va ^viiTiridhlrUh.trd.'^ The rt«rS 

whkh oiyuni !• eombloed with rarboo. y ^ ^ oi*i- 

^ lb* gfBiB. hj ,1^ ooeriJtm ii pra*T«*ri*» 

towerd* the Ufihu lb* cotyledon* or lerf Wl^ y ^ 

V''2srb.%^b57iss'.iS^^ 

Sirs^s.'SJtrsrsri.V- o- 

•thra i« r*t*b<ubed ore bat diidy Porf r-' ■»* —d lo tbi* eeuwtry 

GEROPIOA. A farty* I» ‘PI*"* «“ !l i 

fbr tlw MlKhmiioo ti wipr^ I* \^«r ssd cvkn*^ wtwr, Tfcii 

cocnpottii of iinfifiwiit*^ grap* ”5*^*tr2S[ t h— to toi# cwurt*?- — 
rom^od I* ond ***■ mo" nuonoi"!/ in the Utnled 8««** «— 

(Af'fAdfard.) . numnird with ihiitW* OT wiiw te«lh fer 

OIO MACUINFA ore m«n^ 

ttatiinc cloth. ••• \ Tiiii eoMirti to corcrto* hotttc* 

wuhatliin«o*tof|!oawh*hii»rUd^rtb^in« to oMtoo. lor- 

Tho ni«:hiu.ie*J owdc i* the oppbcoll*^ P~.^ «dimT be oppUed to wood, 
(hero, and their fiiotioo by railoo* copper, imo, tio, and 

pinker. paMebnud. letoheTi and to ^S-TeJr^ ^ ^ 

Ci^s ioihai jUdtar. 8««»^y»P**^* 

dil&Trat etaaie* of trademieo. , aietbod aoder thU head, a* oil 

L MoTBAancal. On-owo. /‘“SL^r^thh iB*cha«u«*> »rt- Tb* Wlo*- 

k the flnhl too.t rit-ndlT oM h the 

ifi« proreto ha* beea aH aoBiely. a coal of whit* Uad point, 

1. A cent of tmfmnim I* to *“ PyJ'" ^ of tnrpeatinr. 

made with drying hneeed oH, eootautmg ty ..tinif-l Unaerd oil, and lemperad 
1 . Cal^ ^ groond J^“i*2^“S!Tbr« or toar «at. «f ibi* 

with eaaeiM* of lurpeotine, la Pty™"? ™«Mm»nti. and the pan* nhkb are tn be 

Aonfnal ar. to be applied ermly on th# ««*»«»».•“ ^ * 

mou earrfltlty gildfd. .ui, ..wJlid. Thi» i* tnrrr'y *h* dmir* of the 

a. The C*« mkmr a tb^ to W the Uuledlah in whkh pointer* 

rotooia, gmand and lempcred with oil, whim ramain » 
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rUaa tbrir brah**. Thi« tahiUaM t« ntnuwlr ricb aad olasjri alWWing |rro«ni4 
up, usd puMd tbranph line linn cloth, h fanm iho fimaS tar (oU lca£ 

4. W^u the ipdd ooloai' ii di 7 •unojifa to catch h^ of iW letfaakl, tUc la tprtail 
nlh« cnahkm, ool tolopietsH andcaMbtly applied ailh th*pallrt kaUe,pnaarddinra 
«hb rotten, and oo tha nnall oroaorna with a Bne hnaah. 

5, If lha giUisin fat tar oataida cafiemr*, aa faaletmiaB, patfaifi, (UtsM, kt., thep 

moat aot ha vaniaticd, aa ihnpla oQ RtUiatr itanda hetirrt for whin it ia carnialwd, a 
bright ann-bcam acting after brae; rain, itirca the gOding a jagired appearanea. 
When the nt^eeta are ]»ide nea, a coal «f tptril rarniih map be pawed mar the gold 
leat then from the jrihWr's chafiag diah nua ha Kienn, and laally a coat of oil 

aarnlalt. The arnriunan who etuaea the chafing dah to glide ia ftant of the aaraidbed 
carfhee. niuti aaoid atoMiag for aa iaauat oppoaile any painC, atherwlaa he would 
enuae the aarntah to bod and bOater. Thia heat faringi out tha whole traaaparanep 
of tha aarniah, and luatra of the mid. 

()J GtUtof u aaipioacd with aaraUh poiiah, npoa aquipagea. mirTOT-fraoMa, 
and other fnrmluK. The Ihtlowing mrthad la einpiajaa bjr awuocnt giMrrt at 
Paria: — 

1. While lead, with half iiPweight at pdbnr ochre, and a lUlle nUurga, arc arjn- 
ratrlj geoand aar;|r fine { and the whole la then tenapend with linaerd oil, ibinned with 
aaaeoee of tnrpentinc, and applied In an eadniy coat, caDed layirTaai'n. 

1. When ibla coat ia mite dry, aeaeral eoata of the hard tiat are giarn. rac« an 
nianj aa 10 or It, ahould the aarlhce rrqoirv It for aoMKilhing nnd filling op the purea. 
Theae eoala ara giata daily, laaaiag them to dry in the hueraai ia a warn auuny ea- 
poaure. 

S. When the work ia pprfcctly dry, h ta firat aaftenad dnwn with pamire atone and 
water, afterwaida with whrwcd doth and aery finely powdered puoaiee, till the herd 
fiat giac M reflection, and be tniootb na ghna. 

«. With a catnera hair liraah, there aiiiat be glam lightly aad with a geatla 
heat, fVim i to h eoala at leaal, and ran aooMtiinaa doable that auiahcr.of fine lae 
aaniiah. 


B. When thaaa ara dry, the gnmada of the psnneta and the anilplaraa moat he firat 
potiabed with ihaae-graaa (dr ia pwWr) j and neat with putty of tin and trlpoli, tetnpeiwd 
with water, applied with woollen elothi by which the aamidi in ptdiebed till It ahinea 
like a mirmr. 


fi- The work tkna poUahed ia oarriad into a hot place, free front dint, where it re- 
ceiara aery Tightly and amnalhiy, a ihia coat of paJUtadoer, moch wifteneddowu. Thia 
coat npuaed oaer it with a clean aoft bruak, aad the Ihiuner it it the better, 

7. wyocaar the gold colour ia dry raongb to Ube the gold, which la known by 
laying the hack of the hand on ■ comer of the frame work, the giMlng le heirnn and 
flniabrd aa uanaL 


fi. The gold M tmocthed off whh a aery aof^ bmah, one of caincra hair for eaaaipla, 
of three finnn’ breadth i after whieb it it left to dry for arrrral daya 

■ ». It ia then aamlahed with a apint otwine aarniah j which ia utated with tha 
ebafln^iah aa abort deacribed. 

la When thia ramiah ia di 7 , twoor three coati of copal, or oQ of aarniah. are ap¬ 
plied, a^ten da of two dayi. 

the paaiurla arw poluhed with a woraiid cloth, Imbotd with tripoli and 
ww. ^ Inatra ia gireo by friction with the palm at tha band, pccaiooaly aoftentd 
with a llftleoaaa oil, taking care not to mb off the gold. 

In thia coontrT, AerauW jpMmp ia practiaed ha fint giving a ground of liae 
whitiag. to wacral nenwe e<M , neat applying gildiag aiae , ind then the gold 
leaf, which la bomiibed down with agate, or a deg‘f tooth. 

GMmfmilatrmptratthm Frcneii.Ta the auae aa our bamlabed gilding. Their pro- 
era aeeina to be aery dabonle, aad the beat eonabli of 17 openUuna i each of ilkwi 
uid to be wamtial 

I. facnibpc, or the fThw coat. To a dceoctiim of wonnwoo<r aad gaHie in water, 
■trained throafch a doth, a UnJe coonaon lali, and aooe aincgar are added. Thia com- 
podt^ u being deatmetiae of wonna to wood, la mlaed with aa much ped dact 
and the auatiirc ia amod to a hot aute, whh a bmah of hnar'a hair. Whra i iaater or 
marble ia to begildad, the alt mint be IcA not of the aborc cantpoaitian, «it ia apt to 
attract hmidily to damp niacea, aad to coiaa ool aa a white powder on the gildmg. Bat 
the adt ia todiipraaaUe tar wood. The fitat gine coating to mnde thinner than the 
iir6o04a 

** covwiflf tHc above ftariWvo wiili «, 10 , or ! I 

CMti of .S|tsanh vbtte, tip wiUiptAiOf iim. oftcb well woebeJoo witii ihr brMh, 

* »5eir*** Incorporned with Uir preceding coal, to preTcos their pcoHog off 
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a. ‘V 11 •-J iqi the pom. villi Uitck vbiiiuf lod noooUuiif ihc nr&re 

vitb <ln|t-«biii. 

4 . roiahinK tiu mafttt vitb pnDicc-ctooc aBd nry roM vairr. 
a. Krfmntmm t la vbicb a akilful ani« ivumcbn lb* vbnlr. 

*. Cbaaaaf j vttba Uaaip line* nMt. and Ibm a ioft »poBg». . „ 

I'Mir. ThU b tvbbiaf «ilb botia'i uil (•iver-yva) U»# parti to b* yrUovrt. 
ia ordrr to maba llwa wflrr. ^ . , . . , 

«. Vi”-— If Wiib ihia »iwpattiv or*» bi cawftDy fruaad in vator. and miaed 
vUb (rantpaTEBt cotnorirM liaa. Tba ibinnar part of ihia mliWra b applied bot a*rr 

tbr Vhila larfbeo vitb a Soa hraib, vhkb riaei It a flue jdlov baa. _ 

9. f/aprvbiaf, owaiaU in mbbia* tbe vbola vork vUh ibaaa-gtaia, tormoat any 
(nuuhr apprarvoce. ,. . , ..... 

la. cJt^ OMirUi i ^rmeUr coat Tbii b tha eotnpoaiuoo on vbieh tha *oId a to 

ba laid, tl b eompoaed of ArvMrnian bole, I poond ; bloodMaae (hamtita). 9 iHinm i 
and aa Boeb aaboa i each arparaiely frouiid in vatw. Tb^hob m ibea 
tMrtber, and anmnd up vitb aboot a apoonful of olive oiL The oMieWr veil nada 
at.p)bd beauty to ibr (pidinf. The oinrUr i^irrapered vitb a vtota tb^ 
ibia gbe, wty clear and v*U iinu^ Hib rotatnra b bratad and applied in ihrve 
anecoaiTe emu, vhb a very floe bMp-hiired brvalL 

U. RMtmg, with a pitie* of dry, clean Uan cloth i eieepl tbe p^ to ba bor- 
niibni, vhieb are lo rmiec other too cooU of oaiwria irmprred vi^ gina. 

IX aMimf. Tbe aurtboa tain* diniped with cold vaiar (bad m aom^) baa 
then the fou leaf appibd to it Tbe holbj v grtMtndi niuil alvaya ba 
Ihe peoBU^I parta. Water U deaicnoaly applied by a aoh Iroh, 

caeeia of viler b then rei oc raed vitb a dry broab. 

IX yieeaudiaa, vitb bloodunoe. _, 

14. lhatUuaig. TTiii oonaiila in paaajof a thin coat of glna, aUfbily varmed, orcr 

**'*l9r*Wt*iu!ui^tbat SC tooiitening any hroben ptnnU vitb a bruab, and applying biu 

*'^lfl'*Tbe*^iWwSf'^ Vertneil b a Bqtiid vbicb gJ*M luatrv and «r» to the 
and mabr. it rcaetoble m-mmU. It b *«»I»»f>l •• Vm'^Jf 

oone. of gamlrtge, I ounce of Termili-i. b^ an of w CSrf 

aall of iBiw, and 18 gralna of aaftwi, are bo.led in a Imu U 1^“ 

StSSr aS^ATliU iL maid be ledu.^ to a fourA vb^ » t^a 

Ibroogh a ailh or mualin aiem A UttU of tlua b made to gink UflbUy oter the goto. 

TStM-zt S? 

on botool l-oml. givm vhho-trfac. by U, i-g 0-ffdd leaf .. tb. 

loather, and imiiriuting it thcr ate la tbe prw* vhare they 

Tb. ad^ «/t*r tow. book ore p.«t< tJ^r aw ra w ^ ^ 

hare been evl aoioMb, by applying a aolatim rf binfl l^ioocli vnrkmea employ 
gold vlw. tbe edge, aw'io a pro^ «.» SSCSna^rtSto It 

a ground of Armeniao b^ mbted vub povdai^ ao(p y, ^ »«U.r baa 

rWS- Tbia gnmnd U laid very thin upon 5^wg, vbicb 

bjTn appliX^ vhcB the ground la dry U ia robbed amootb vUh a v el wg. 

niolatotm it iaiSeienfly to take tbe gold. . _„fc mJ, Uatber aome gnU 

Jepomvr.- done by 

povdor orer an nil aiacd aur&ce. nuatd !,» ancinitating gold 

knee of frnated gold. Tb. gob* pnvkr "-fj* STSCmSg 

ftooi iu aolutiorm aV"P"" ^ ^ 

"lY ‘^•aS;:^a%'Sr.SrCr*^ or r-a b, ebe-ld aonity to mctainc 

*“!?::i.poa»d eopper vitb ^-vvtob 

copper by itailf being too aoft and dark coi^ad- •h,m ^b IL U'Arcrt'a late iat- 
v^vell W, ahaU dev^b. ib. id !>«“<• vrth M. Ar^gt a ia« 

promnenia, nov generally adnoted ra _» ^ tbe aorftee af a 

iroa* Mimf. conaiaa IB appl ying to iSSv the gold Him fliad. 

copper alky, and dvaipaliBg tbe mercvrjr v^ hj^ The aoht ooitbl to be 

TWmirlhco konervtoSboriiiabcd or deadened at pkaauro. Tbe goto ooga. o. 
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|»rc, ladUaiiaatxlte fcriUte to Iti cnahintina»ii1i U>e wtmuTj ; wkickiluiaU 
•bo \m pam. 

I^tpintim wf ik mmtimyk .—AArr wigluan (b* Am goU, tba vorknma pMi it la • 
enHsibir. nd » «)■ tbk boemM* aOatJv rad, W pnm ia tlw raoabiu ijiiaiitHr 
of oirmtrT i wkieh it tboot * to I of (idd, lb Min up Iba auxtan oft mm inio mi, 
bent hookoiwal lb* end, knTiof Ibteracibboa ibe miill b« iwrct in t ibal ail tba 
fold ia dlaaolTi^ He then poon Iba anutfam into a ataall ranbta diab fataiaitK 
oaur. watbat it whb can. tial a^oaaiat oat of it oitb bit ftaden ail tba raaniaf raaf- 
rmrj that ba caa. Tba im a lga a tbai nov rriaaiot oa tba ikipiair tidaa of Um raital 
it to paitT la to paeranra tba iaqaatilao of tba fia(rra Wban tbia ia t q a neat d ia a 
•baaio; icatber it (ptat ap noeb marcurj i lod rttawat an auitlfua, toiiaiatiay of 
about 03 of nareuiy, tod 57 of yDld,m lOO parti. Thamtirarr ohiebpaiati thtoayb 
tba bay. under tba prraaara of tba anyan, boidt a yood dnl of aobl ia aolatbia i aad 
h aatplofed m mabiny Atab «w.«ly«m 

l^rpmrmtwm mtrtmrial mhuum —Tba iBiabaia of yold it l^piM to brraa. 
thrnoyb tba latanration of para ortria acid, hoUiay la lulatlM a Uttb aiiii atj 

ItM porta of narnr}, aad UO parta bjr oabbt of pano aitric acid, tpacUb' yroTity 
I -33, ora to ba pot into a ylaai nuuraii. Oa taa tpnlicatioa of a yaatb beat tba nar* 
cury diatolaat wiib the dimyiymicat rf foaiea of oltroat yaa. wbkb anitl k aOoo-ad 
to ctrape into tba rbiautay. Tbit adittioa it to ba dilated with about 35 timaa Ita 
-aciyht of pun trotcr. aad bottled np Ibr uta. 

I. AmmmliMp. — TTie worbaian aaacala tba piece of bfooaa after it baa cotaa oot of 
the haadi of the torarr aad aByraTcr. He tau it aniaay barainy eharecal, or rather 
ante, ubieh bara a nare aaoal and lireljr Oamc i onrrriay it qaila np, aa tluu it ntay 
ba oxidiied aiUlila la poiiibia, and tabhiy cart that tba tbia parti of tba pitco do But 
bfcoOM hotter ibaa the Ibiekar. Tbia operatlna it dooa in a dark laora, and vbaa ba 
fret the pitea of a cherry nd ecioor, ba raowrai tbt ftiel ftom about it, liftt it out 
viih laay toagi, aad atu it to coo) ilnwiy ia the ahr. 

X The dwopapt. —The ob}aet of tbit prnceat la to clear Iba tur&eaftna Iba coat af 
aaula uhirii May haaa fticwtd apna it. Tba piaea b plaityad laio a boekel Ulad u itb 
cxtrrmly dUau aalphoric acid i it it left Uu-ra loay aaaurt to aUe« ilut eoat af mlda 
to ba diandtad, or at leaai louwtird i and It It tbeo rubbed with a hard brotb M'bea 
tba pwea becoMM prrfteUy fariyht, it la-uradMd and dried. Iia tor&ca may, bowvrar, 
be tip a lutia Tanayatadi and iba tdaca b Ibrraforc dipped ia oiirie acid, tpaeifta 
yrarity I 33, aad aftrrwanb lubba.! uiib a tom-bsired bronli. Tba -Mlibw of a 
luiia C JIliu m ui aah tn tba dlliita aalpbario acid vooid probably tava tba ata of aiiria 
aetd. Thiah b 10 apt to produca a new coat of otidr. It b flnally auda aaita dry 
(alW wii^y in para wnirrX by belay rubbed well with taanen' dry barb, lawilaa, 
or bru The auriaea aboold aow appear ausewhat dcpolbbadi for when it b Tery 
imaoib, the y<^ doet nut aiUicn ao wrIU 

*• ^flp/icotbo ^ Ik oMa^^ — The ylldar’a KTOtei-inuJk or paneil, aiade with 
■oe bru wire, b to ba dipped into Ihp tohitioo of aitrmte of marcory, and b 
tbra to k drawn oarr n lump of cold amaiinun, Jyid on tba alopina tide of an enrtben 
which it n to be applied to tbdibrflara of the bTMa. Tbb peoeeni b to ba 
nyeatad. pppiny the bmtb into tbaaolotioa. aoddrnwiny it orartbrantalrua, till tba 
wluk wrkea to be yildad booalrd with ittJoM proportion of yold. The pirea b then 
waalwd » ■ My of water, d^ and pat to the lira to rolaulba tba OMteory. If 
m eual of yUdiay be iaMfleveai, tba piece b waabad orer anew with aaiatgui. tad 
the opn^taa irraeaaMnEtd tiU tba warh proae laUtAwtory. 

* ***™'**M ^ **• ■••5'uja — Whaaiewar the piaee b well eeattd with amalyam, 
lae glider expoaea it to glowing abarcaal, toraloy ft about, and baadny it by dryrrwt 
to Ik pivprr noitti ba ibaa wubrawa it ftom Iba Bra. Jifta ft with luac puwan, and, 
•cuiag it in bU left baad, pn>t|PCtMl by a itulfini gtove, Iw titnw || rtttr lo cvefT 
rccticwa robbioif tod Mnkiof it «Q Ui« wbilewllK m looff.lulratl tenttb* bi onkt W 
citaftliM ^ U« aow Mom thi fpicc* to the 2r«a and trraii tt ia Um wum 

*be awroanr be cotiraljr TnladriMd* i»hicb tw rteoftiiMft bycKa 
of a drop water be kU on it During ihb tiiaa ha rapain ik dabethra ipoti. tobiny 

w to Toiapira the owreury arrjr ilowly. Tk pbeay wks tboroaxblr coaltd with 
gol4 M wipMUb and lanbbid well with a brnib fti water acidakleil with riaacar. 

. piaee k to bare toiBr parta baraiabed, aad otberf dead, tbe parta to m b«r» 

. *r^ *«’»*»d with a laialura of Spnaub wbita, brwbcd tonr-eaady, and yoni 
diMiTp m water. Tbb ope!raiioa b called in French eparmur (mnMtmg% Wjicn the 
Rddrr baa lyuMcW tba knwbbed pointa, be driea Ik piecic. Mdcarrin ik bant biyb 
caaaah to rtpri ik UiUr imtrnry which might ilUl rtmain on it Ua then pianyra 
**• • ktla hot, ID wMar aaidulalcd wkb inlpbaria aai^ waihea ft, drba it, 

and ytrn ft tba bonbb. 

5. Tk baraiab b yiron by rabbiny tba piiM with borauben of bcmaiila (blood* 
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ibmrV Tht worknun dijn fcl* bnnuiber la ’r»**T ibarpeo^J with 

tk* »i tTT ta the «*n* direetkm tarkwat* "ni ?■** ^ ^ 

—I , roaatcM ■MtallK laitre. lU then «a*hct U u> coU *»ur, 

Sm Uan chHh. and eonehuJei th* o(>«mioo by dtyia^ it dowly an a ftMing pia«d 

abow a ahahiil diih of baraiiw ehafooal. . -. ■ .- - .l... 

1 . Ttic^" k liTao aa feUotri. The pieoe. awered »<«h iba pretaefc* »a tbay 
pamoSS tTTu ll5iU-d. k aUaehM wi^ in-wire w. 

Zi k h«le.t ttr^T oo- » gi** ! 

il^il nWr ifti iw ihw E tot tol m gQW J *• c«jmc« vwm 
mniMttd ,ta». to-! ia the water of cryittlikatioa «f ita 

kttir JH Thepkeokaow roaaaradtolheSrt.aodheatwltill theaalaiewi^whw* 

, ,, m._ __ anrir traatpaniit, aad eatara uuo true fiiaioo. It ■ 

thea takn fra- the Iiw and anddealy plaag|rf ^%k^k bSw^i^d 

.alia. er-i. earryla* away nea th. coat of rp<m^ ^ ^ 

thrwach rwry w Jk lutrie acid, waabed la a ipral ^y of watti^, «” J 

pawre eit^ to the air, orer a dryiaf kora, or with cUm tato or. 

- I - tmlmmr. _When it k dealred to pot a oieceof jiUed hnww “*? o^ 

I. J.> ■o,».l .ij Srsjmiiiis^- 

a“j?ar .i» r^. •-> 

ir5s.;± 

S^bokioo of iu eoi^g«« 

away, and when the ttaata 
k eatinfoiahed, the piece 
klobe^aaged in araler, 
waahed, and lerubbed 
with the aerauh-braah 
aad paire aineyar. If the 
coloor k oat beautifoU 
and <iBitc wtoal hi ahs^ 
the pioM k eoalcd wiili 
rerdtgrk dkaotrcd ia 
Thu>». dried oaer a 
(aatla firr. ploaard in 
water, and aerabb^ wHli 
pim rioceu’, nr rrMl 
wilh a lituo weak aitrie 
arid if t^ piece eahibit 
loo dark a hoc. It k 
DOW waahed, bamiahod, 
waabed anew, wiped with 
lion cloth, and fiaally 
dried orrr a gaalf lire. 

The IbUuwiuf k the 
ootlloe of a eawtpleto 
gildiof betory, aa now 
Sited at PaM 
/’■so. M»,MO,fraalele> 

Tattoo and plao of a coot- 
plate pihliiig wneb e k n p. 

dni^Twi^thelw thnr to heal the dcadaoiiig pan (poAa aaaaf). 

i Chinuily cflhkJSilic ctmalnirted of bneka, aa hr to the eontiartioo ol the 
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atihmiFT • or tke torp, and which ii tcniiiiuUi!<l Yj • mminit pipe riaaif S or a 
panli abaT* ihii cootnetian. 

a Fcutt! far nniealiBic the pircM of faranie ; for drpiair die pihiMt piece*, lie. 
c. ChiiBBVT uf ensuraueatitm betwcea the ■nimdloe a, and the apace o brio* 
the ftirpe. Thi* rhimney acma to ean 7 the noiioo* faaaa* im|o the gnat cant of the 
Jaetonr. 

V. Ilockct for the bri)|htcBiB|t operation, 
a. Furor lur Mating lb* amalgam erar the piece. 

B- Kbelf (tar tM hmahing oprrailuot. 

■ a. Coal erllarcta. 

o. Forge fcr the deaiiriiUig praoca. 

o. 'Vurnace Ibr the inm*. 

at. An opening into the furnace of appef. bp which rapotm nap be let off firaai mp 
opcraiina br taking not the ping at ■. 

I Caak in which the pieec* of gilM braia are plimgeil far the ileadming preetaa. 
The eapoora riting thence are rarried ap the gen^ ebimnep. 

n. Caarnietit with glaaa pane*, whkh arm* In rnatrarttliciipeniagaf lb* hearth*, 
withoat ohatracting the aiew. The caarsneat map be rendend morahia to admit 
larger objrela. 

B B. Curtnlna of eoarte eottoo cloth, for ckaini at plretnrc, la whole or part, imenr 
arrml at tha forgra or haarthi, aad Ibr qnjcktnmg the current of air in iha piaera 
where the enmina ape not drawn. 

0 . Upening above the draught Itanacr, which aerreafpr the beating of the paclmaa 

mat (d^enlngpan>. . 

dthlimt/ M /MAeW ina mmJ thd. — If a nearip ortttral aolnliim of gold in mnriatla 
acid be adaed with aolphnric Mber. and agitate^ the ether will lake np tbr gnU. aad 
fiiwt aboT* the denaer mdd. When tbit aariftaroua ather it applied bp a h«ir ptnuil to 
brightly pnlUbed inm or aiecl, the atber Hira off, and the gw ndhenn. It mntt be 
laed bp miuhlng with the b«rnltbrr. Tbia gilding b nut errp rich or dnrabie. In 
Ctrl the dnitp betwean riM nod iron b Itatbie, eompnied to that beiwreo gold nod 
copper or tUvrr. lint pnliilicd iron, aircl, and enpper, map h* giMrd with heat, bp 
gni-i leaf. Tbrp are Iril hented till the iron lahet a btabh bet, and till the copper bu 
atmturd to a like temperatnn t a Irat coal of gald leaf h now applied, which b preated 
gvnap down with a bnrabhar. and then capo*^ to a gentle bent. Herrml IcaTen aithto 
ti^l* or douUe are that implied in inceeaaiaa, aM tha lait b boiniahcd down 

ilr. ElhiiigtiKi obtalsrd a patent, in Jane, lUd, for gilding copper, beta*, by 
mmn* of polaah or aoda oorabtnrd with tarbonie acid, tod whb a aolntioa uf gold, 
liitaoirc. fay* be, S on. troy of inc grid ia SS oa. aroirdapoU* of aitro-muriatio acid of 
the MtnwingproporlUma: »la.*l oa. of pore nitric add. of apee. grar. I 45, 17 oa. 
ofjtmte muriatic add, of apee. grar. I'lS, with Uoa. of dbiilled water. 

The gold being pot into tha miniiin of aclda and water, they are to be heated ia 
a gba or cooTcnirat vraaet till llic gold bdiaaolerdi and it b nnial to cootiae* 
the applicauao of beat after Ihii b eSected, until a reddbb or pellowiah rapoar ccbm 
to ritOe 

The abar liguid b to be caraftatlp poond off from any aedimenl which gnBeratlp 
appaiiB, and raanlta (ram a aBMll purtloa of allrer, wbkh b geacTallp fuand ia aliop 
wi th pd d. The clear tli{BM bto be placed la aanitabla rrmel ofitaaet potlery ware 
b prrfcrrtd. Add to tha anlulioa of gold 4 gnlloua of dbtiUad water, and KO pounda cf 
hicarboaale of potaah of the beat iioaiitp} let the whole huil muderttelp for 9 hour*, 
the miatorc will then be ready (br uip. 

The article* to be gilded hariag been Irat perfrctlp cicantd (ram aeale or grcaar. 
I^y are to be aapeodod on wire*, eoavcnirallp ftir a workman to dip Ikcta m the 
li^nid, which b kept bmling. Tke time rrqnirrd (brjplding any particular articb 
will depmd on cireuraatancea, portly oa the onaatity at ^ rtmaiaiM in tha Inpiid, 
and partly on the aiae and wri^t of the aiticlc) bat a little practica will rtadilp gbe 
auBeiest gnidaiicc to the workman. 

ftappoetng the articb* dcaired to be gilded be hrai* or copper bntBma, or amalt 
tnirb* (far gik toy*, nr onmmenu of drraa, aoefa a* earring* or Wacrlcta, a eooaidcr- 



to a minalgi tbb b when the liquid b in the eondiUoa abor* deacribed, and drpead' 
lag uB the qUBlitp of the gilding ibaintd i but if the liquid baa been need aoaaa time, 
tha quanti^ of gold wilt ba laiimtod. which will vary the time of operatbig to produce 
a given effect, nr the colour required, all of which will quickly ba obtervad by iba 
niu-kmu I and by mmag the appearance of the artldca from tlma to time, he will 
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know when tk* 4t«ind k nhuio^ tlwafb tt k (lM<nU« » •»oM M «a«l> u 
I )Atr taWioc <b« artirlM mM of ilu liiittiiL 

ibeVfraUMi la cmapk'twJ. «i» warkoian pej*rtly w»akr» tba artH-lta to 
jiHrd wUh ftaaa walia j ikcj may ikcs he eub^tcd to tha UMal procca of 

*®^^art!el*a h# ea* fi«am of aalmali. of otherow of e«md»«Wa aright, com- 

g«fid with ib« ■rtkk* •bore iD««wo«l, til* liuie reqiulwd u>piTf«n» Uw 

i* dfabrf U> prodof* ahat ia eaUrf a dead appeaianca. it may be pw- 
6)TO*d1>y aarefal praeaare . tlw ewe aenaUr CTploTwl w lo dead the 
pracna erfdeaaiag,aa pfactiard by iaa* funmlctiandotbee >nde»l Kiaprodn^ by 
riiS, rrJTnd for parpSr. «dd by lb« maker, uoder the term “deeding 

auuafonH.* arUab ia aetl nedenuiad. . l 

^II way alto be peodoeed by a weak aointlnn of nUrate metenry. app^ lo iba 
artieira onahMa to^ giUinjt pmceaa. at b practiaed m the procem of giUu« with 
mrTr»ryrpfa»iooa » .preadiBg the am^m. but J 

Of Ika7rti^ haviog Uen rUed may b. dipped “ 

and autaitted to Wat to eapel the aame, aa la prAiaed la the uanal ptocem of 

- Sixty graioa of ine gold amt 13 at "te e^ MW to 
twi. ooMoa rf aqao regia. When the mdntloB » coeonlet^rt b to W diy^ oa 

tHiTMd aU 0 JMbM. Tiwt a*hrt contaio the gold w powder* * 

WWnTeWb to be giBed. after aubietitlng It lo ibe prHuBioyy ■ymrtmo. rf 
aiiftciiliic ofMtwtlioe aial brighteniag. It ia robbad witb a moimeiiad aork. djp^ m 

tba to be ..fth-W-lty «.hU.L 

there^er btotibhed with piece, of bematile, and mnatl mwa wtth ifecl bomiahrfa, 

**^a 41 doi«aoi^*lSieba. to buttuna, witb nmalgra. a portinn of iWa i> 

a w^ truo^ I tbe wbida articlto ate no. pot ^ 

Imrd bewai^t^r m^^ e,^) 

are toaamt aoi .bom 

wiU a pawtrr'a braah. The 

ailding Tbe iurfocoi are dnaUy bngbleoed by hraahlag them aioag waa imaii 

riiTluI^procna^ of gUdlng by rlectnxbrmieal meana. « -i— 

cTMt SrT73l*. ! J:aUa._ or t.^ -ub 

but - B ooarmt thnmd ruumng tbrough Ut it «a mueb ma« m com laoe 

ffomnt.from Crntrer. U-tnll^V- “ "*^*^2* 

maltod bigg. weigbiM about 17 Um bring about • feet ia di- 

ibo ftmteuttug ’“^“(iri^lji^atlho^oumir^^i feet deep, tbe aarrliig 
uactrr At tbe tntjmh, rmiber ^ - fiM to the eftJ » wowlen pole, 

apparataa b an obbaig ,7****y^i|^*!^nun.Tmlure of fhan I«S= to 16»« (the 
About a borTrl.-S« are pat into tbe auah tun for 

former heal b^ b^mnfSriYd. aod taatlyjhr rye 
•’*’7 *i meal,alterwbtohtnem , 1111 , beeamea oaito amfono 1 a 

b added. Powerfat agitalioo b gtrea exoealiog in tba courae of o 

proec .0 whieh orm .wiib caneaa. a^ 

few m mulea. anjj^ M. to wSSTlb.^h«t, it b loft « tbia auto Im 

ftirtber lecnrml by a chao „ oneamora,tbo tjii ayir r atipcnt waah 

two bnort. Tba cooteow being 1^ ^ „ ,ilj redaca 

of a prmrmUag ma^ng b tm iJ, b«t nander. yemt. which 

■hr trmpetwtar* of the wbi* to m n doogfay caaalaleDOe tor premare. b 

fortormy too , 110 .. 

ftmn t OOT to l-WM, ^ 

Voa. IL ^ 
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The dbtiBm tn ioi met d, b; tbt nucitjr of beir-bann ia HolUml. to ildai off • 
quntttjr at lb« jraH tmm the feraweiing laai, uid In mU it to Um balm, vhenlij 
i:tr; otatmci autariall; tbc pradurtkia of ipirit, iboogb they probabty imprtm bt 
^luinijt, by |(r«Mitiag iu inprcgaalkm with yeaity aa napioMaal 

troab which hUooi fiiili to ttlu place ia the wbiahy dWUcrwa of the I'uiMd 
Kiogdoai. * 

Ihi ihc third day afier the fcraMatiag ton ia Ht, the waab coataioiag the fraiac It 
tnuufeirrd to tbt atiU. aad cooTencd ialo low wlace. To rrcry 100 fBlkNM at ihit 
li<|Qor. Iwopuaada of janipar berriw, from S to 3 yean old, heiag add^ aleaic with 
about oac ^Barter of a pouad of talt, the wliolt ate put lata the kiw wine MlU. aad ihe 
S le llullaada iptrit it aiawn off by a notia aad weU-rrcalalcd haal. till the Btaraa 
hi c u i a a a aahaatlrdt the lint aad die Ini prodactt beiae nlacd lagcthari whaTcby a 
tpiril, 3 to a par eeab abore our bydtoeictcr pma( it oMaiard, potarttirn the luea- 
Oiar daa aroau of Tbt i|Baotily of apiril Tarica from it to f I (alloat per 
iinartcr of grain i tbit bug! prodnei haing la^y doe to tha naploymrot of tba tpm 
watfa at the preeittUag femantatiuo | aa additioo which coatributet at the taaw liaie 
to inprore the Haraor. 

Loodna gin la, u wa hara dutnl, a corn tpirit, which it, bowcTcr. fcadarrtl twtat 
aad tordiaHahe. by Ihe Ota of arrrral iojariooa tubalancaa Plymou^ gia, at ataeu- 
(hctiuad bf Coatee and Ca of Plymonth, ia a far oarer tpirit. Tbt rretiflm nnpUiy 
a |wrr gram twrit and Saroar with lha watb of tM wbiiAy diitillarW Mr. Branda 
bn glrra iba (oUawiag table at the goantitiee at alcohol (tp. gr. at to F., 0-t33) e«a> 
taiacd ia different atdat tpiriib 


/Vfjperhaa i/ AleoU in anbnt Spirit*. 

la leoraru. 


Brandy ..... . 3311 by 

Bum.U-M 

Oin.Sl-W 

Whitky, Hralch ..... StU 

Do. Iriah ..... 3310 


When wath It dbtilkd. Ihe flold that eeowt orer ia railed mag l iaf t , or Itm adaaa 
It U eoBcentraied or do al f t i f by a teceod dltdllatioa. and bccowmt raw (era yirt< > ihii 
it told to the rertiBer at II or S3 per ceoL over prool 

OIBGER BEER. Boil <3 gallant of rirrr water, If rwt. at the brat loaf 
tngar, aad 3 Iht. of the beat me* ginger, brttiaed, half aa hour | ibm add the whilea 
of in eggi, batten to a froth with 3 ouncee of dittolrtd ithiglata, Btir k well ia. and 
boil 10 miaatet loogrr, thlmming it the whole tiine. Then add lha Ihia riodt of 30 
Irmoaa, bailing thrm 10 niantrit more. Cot 18 Iba. of good Malaga raitint in half, 
take away the Monet and ttalha, and pot them, with tha Jniee of the lemoo, tlralaad, 
fado the bonhead. Strain the hot liqnor Into a cooler, and wbea it haa Mood two 
hoan and it lettlrd, dnw k off the Irct, clear, and pal it ialo the each 1 filter tha 
thick and fill in with it. Learn the bung out, and when at tha proper tr aip ar at ure, 
Mir 0 quant of thick frrth ale yeatt well into H ; pot on the bnu Ughtly, and let it 
frnnent 8 or 7 dayi, filling ap with liqnor at it feramta over. Whoa tha briamta. 
tnra haa etaacd, poor ia 8 qaarta of Fraocb brandy, and 8 onaeca of the betl bi^la«^ 
diauilrrd In a gi^ of lha want then aecnre the bung cffretuaOy. and paote paper 
arrr H. fie. Keep k 1 yeart in a eooi eeUar, then battle b, aalng the boM eorha, mod 
•raling Ibrni 1 and when it ia 4 yoari old ounnumea aalng H. 

There caa be no doubt bat that Ibe obore receipt by Dr. lire fimaa an eaoellml 

ginger beer, bat It ia a ttCBUy diffirreat thing fraa.lbe giagarben'ef tba abopM Tha 
following ia a good aad nirfal Ibna hr Ua manofoctm;— 


Barhadoea giagarioot . . . 

Tartaric acid . • - . . 

While angar - . . . . 

Gum arable . . . . . 

Eaaeaca cf hoBoo . . . . 

Water. 


II cuneea. 

8 oaacea, 

8 pouada, 

• ouaeta. 

I drachma. 
8 gathmai 


The ginger rocit. bnuaed, ia to ha boiled (br an boor, ihcii the liquor being ttrained, 
the lartarfe acid aad aogar added, hailed aad the maw mnerred. The gvm arabte 
ditaolred d a trparale portiaa of water, added with the emence of irmoaa. Wbrw 
the wbolt baa cooled to about 100° Fabr., tone freth yraat ia to ba added, aad the 
baer carefiilly firraMBIad. Tbeu bottle lor uae. 

Ginger brer pewdam ara tbaa prepared 1— 
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VTiiu ragtr.. oiuim. 

TartBnc U «»»«». 

C'arboHte of lod* ...••• I| ewice. 

Povdeird JanoUo giofcT •••••* dnelmak 
r^MTT if Lonoa . - • - - - 10 drop*. 

At] ttM aatnkk sr* to be eanftdlf dried, and aixed while ;et wana, ia a warm 
■uirtBr, aad hamediateif bitfllcd. 

If the acid and the earlnaata at loda are hept aetiaraie, thsM prteaalloa* arc bM 

ia the aam* of the operatioa by which the AlneoU of euuoa are eepa- 
rainl ftom the creda ffee Cotton MawtrrAcnram 
OIK A.SOU The aanw giren by the French lo fire ofiaL See Opai. 

OLAIRC. The while of e|rg. T hie oonaiaa aoeordiag lo Gmelin of albamni. IfO, 
macwa,S-7. •allaO'S.waieT.BiU Olaite or alhiitwea (M«w<» i iieCT)ladiAliimoiil»eJI^ 
the alboaww of the •amm of the blood (•rrottwawe), by Ha being ooagnlaied by ether. 
Olaire ia Med by bookUndm in finiahiag the baekg of hooka, and for a fen other 

nnriinart ia the am. See ALBcaaw. _^ . 

OUNCE COAL, a name ghren la anthrueite. of which there are two rarirltte, 
the Arty aad the i i m r kehde f See ArmiBACTra and Coau ^ -e 

ULASS i yerrt. Fr. i Oiu, Orrm.) b a ttmintmrcot eolid fottarTl by iba fHaiw of 
ailiceoM and alkaline nutter. It waa known to the Pbanieiana, aad ennatitnted far 
a Iowa lime aa raelaaiew manafaeinr* of that people, in oonarmience of in ingTe.U- 
cnt^aaliwn. wand, and fhei abonndlng upon their oowta. li b certain that the 
r-giratitm werw »cqn»iiilHl with »hHod|fh m» floo nntiioa of il 

In the wniingi of Mnece. we dieearrr glaae nrwamenb in UHnbe which are » old aa 
the daye of Mneea. Aceordln* to Winy and Strabo, the glim worhi of ^n and 
Akaarfrtn wete Atmoot In their llmee, and prodnerd beantilU artic^ which wrr* 
cm, ongrared. gilt, and atained of the moil brlUiaot eoloore, in hnitatlM of pf«ioM 
Btonpa The Kmnana rmployod glaat for earioua purpoaea: and ba»e lafi apecmieiia 
in Heimbnrnmof wlndow.fUaa. which mnal hare been bJown by mrth..;>i analog 
|1> the moilem. Tba Phmiilinaa prooeeaM acem to Ure been lemr^ br t^ Lmaadr^ 
and tranafened to Vutlee in the l.tth M 

fnmud a Incratier eoamcTeul atonopult. Soon aSer the middb of the KtcuUenth 
eonlury Colbert ewricbed Franc# wUh Ae blown mirrw glam man^nre. 

Chance mar haea bad a ehare la Iha Inrenuon of Ibta eannoa fehncatmn, hot tbero 
were ciretaDmanoe. In the mort ancient arta lik^ to lead W i* « 
mad TitrrMytf be*u nquind far the foraidUoa of pottery* ma4 ^ w atroctwi^ 

SSaU ftSmSirir orwa. PUny amri^lhc n^u of ^ 

A mrrebant ablp ladan with natma bei^ dn.en upon thrjmp ^ 
ri*ec Delaa. to^peatnona weather, tha crew were 

aabore and haelng plaewd Inmpe of the natron apoo the nud. aa upp^ to tba 
hHiba! fnwnd to thebtSlTinae numea of tranapa ^t ^ 

mnd of thb anuU dream of Oalilca. which raaa *«»"“• ^ of Momt t^ rmeh waa 
in euoaroiianeo MPpoaed to poaaeaa a peeoliar rtrtne far mak^ f!” 
for^inr-mJKr aST^^orfed to 

ealdagw aeide^ that iba nuairihelure of gbaa, and of eilreooa ghaci b much 
ol^ ihoo the time aacribed by Plmy. • . „ for. 

Agricola. the oldeat author who Im wnttoa ‘•'^'"^7 “P” 
noc«; and proeceaea oloarlr rrtembUng iboaa ih^LoiK^ 

KnackcL fcneheU Pott, .(ebard, aod aoina other cl^ii^ hare 
trcMiw* upon ibeantjeett b«l Neri. Boae, Ant^. Loyid. nnd AKal. U the Emef 
ifoMkim. are the heat of the older airthoritiaa. 
iTw Vrtietiaoa wen Iha fltit in modeim umea wh o 
edlrao. in th. art of workiag gl—. hot th. w to«d 

riralliog thewu patiktdariy ia Iha eomurnc^of not deiS^ 

the eoon of France, decbriait not only thm tha "J***®*™,^^ Wnuden ofniam- 
gnto from the dignity of a nobleman, not that nnkto adrancea to thb 

rorha. wiibhi^w »or 40 yem^ omt 

important art. tad at tha preaent day her premmmenc* In aepartmeo y 

rri«, Bm ■«*'? ^1^ SSti." r-» ai. 

Sa».iy Hiwia-. Strand. In IddS the art ^ ^ 

Robert MaauU. be the naa of oonl Ami j, |*;g ^ i 

blow, giaaa toe looUg-ghuae. and coach wlndowt oro n^to 
by Vanotiaa artimna amployed under tha pmrooap of tba Duka of Bochmgnaaa. 
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Tb« eutiar of nirror-ploM via coraroeoMil ia FrssM slioat ih* jmr lUS, 
Abrabaa Tlirnni u InTvatioo whlrJi gaTe riw ■ooa afternnii to ibe mab* 
Ibbawnt of tl^ cckbratrj vorii* of 81. (Sobaia, vbkrh coatieard for Marijr a 
MBtory Um tola piaee vban thia higbly-pri^ otjaet of iaatry oaa «cU aiada. Ia 
ebM{Him, if oa« ia rarrtimre, iba Fra^ BiirTDr-|Uata bat baMfor roam time riaalM 
bjr Eogbih. 

Tba aa^Tiit of amdarn cbaaiuu. which will ba datailM ia tha eoam of Ihia 
article, aad the light tbrowa apoa the mapalbetani of gtan ia gvaatal bj tba acni> 
rale atcaot aow p na iaaacd of poriiyiag ita MTcral iagrediewta, would haTt brought 
the art lueg waee to tba bigbM Wolc of parfeetka ia thia eoatUrj, bat fbr the kiog 
cootuiBcd Tcaatkaa ia tar l to raaca tad ohauwetioni of oar caeiaa kwa aow bappUp at 
an nd. 

Tba retearebea of BcracUu hariag taoiOTni all doobti eoaoerainf thr acid charaetcr 
of ailica, the guncral eowipoaitiaa of glata pciracaia now 00 diAcoIlp of coarrptioa. 
Thia MbMaace ooa i iata of ooa or aiorc •alco, which arc ailicatca with haact of potaih, 
toda, thoa, oxida of iron, aioaiiaa, or oxide of load 1 ia tap of which cotpoaoda wc 
can aahitilaic owe of thoM hate* fbr another, provided that eoc alltaHoa hM bo left. 
Silica in lU tora aup bo rvplaocd bp the boracid acid, wiihool eaaaing the glaaa to 
loao iia prioeiptl ohoraolcfa. 

Under the title glaea are tbmAjn eompreheiided variooe mhataneea fboible at a 
high temperatarr, aoUd at ordinOT tciapantnrat. brilliant, genai^p aiarw or laoa 
tranaparctit, and alwapa brittle. The foUonuig chaauoal diatribotioa of glaraca baa 
beeo propooed: — 

1. Solnble gUat | a aimplc ailicala of potaah or loda; or of both thcae albaliea. 

9. Crown glaaa 1 aaiente of pnlaab and lime. 

X Bottle glaaa t ailicala of loda. lime, aloatina. and iron. 

4. Comnau window gia« 1 lilieale of tnda and timet ao me t l atea alao of potaah. 

9. Plate glaaa t Blica. aoda or potaah. Unte, and alumina. 

C. Ordinarp erpaial glaaa 1 ailicata of potaah and lead. 

7. Flint glam 1 ailirate of potaah and lead 1 riebar in lewd Ihaa tha praecding. 

5. Straaa t tiUewle of potau tad lend t ttiU richer in lead. 

•. Fnarael i ailicate and rtannate or antimoniata of potaah or aoda. and lead. 

The f<illawiag aaalptaa of thcae r ari c t iee of glam will place the eonpoailioo more 
completrlp bchire the reader t — 
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Robamin glam hat aot bean named among the varietita. It haa been geoeraltp 

K Mined with the Engliab glam m ootrtainiag no lend, but it hat toBM rpeeml peca* 
ritira. u the lullowing analptrt bp Peligot win chow 
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In the rnllowmg table ia alao gieeo the analpaea oft errtain anmber of Bohrmita 

S lmoe*. which wiU indi ca t a their coapoaicioa with ptvcitkm, and ahow how iinccrtalo 
icir eompatitian k. 
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(1.) B»>b«Buui icU*» froBi (M. Cro»). , • 

(«.) A flue Ub»r clMfram N«wrtt (M. IWtihjerJj i» * exe«»liii«)y fcoMtifiil. *wl 
b pms^ aceaniiM lo 34 . Perfisnart, with ■ arixlnr* of lOO qnarU, JO eauiic liia». 

7» earboBM of |t 1-ud a yexj inan qiauiUljr of niM, ancoiooi mU, >1111 oxid* 

of nuninaMe. 

fX) Old UolmUu gba (M. DamH). 
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(X) (alMi for nirmn (M. DmiuoX 

(«,! ABoOter gtiM tar nlrron (M. Dimia*). 

(T.l Whho tahU gliii, from Slbxrberg aoar OraUi*. _^ 

(8 ) Mirror glaa. from Iftw-llorkrntlial. fbr dw manoftetari of eaU mlnw. 
P«llr>t jiroi tho analjib of Vanctian aTtiitnrtnc w fOlowa i — 
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Uu7 an nulcrd or cooM itavly. Tlir inioi U dSTnied omosg Ibnc Vmm, 6>nnia< 
new coopcMUidi in drflniu tx^portioai, wbirb hj rrj'ittlUimK nporstt (yon mcb 
otbrr, to that the (voml nixtiire at tbo infrrthraU «hlch comtituts lh« gbMt ia 
dmrnjtd. It becomn then Tory bard. Sbrau, apujtir, nach ten (iMiUr, ■ bmrr 
cnodHcttir of aUciricily and of boot i (brminf what Reaumur myM tInithfitJ giwi ( 
oiul what ia eoUrd afi^ him RoaumuKa porodaia. 

Thia ollmit piaaa coa olwaya be prodnerd ia a man or loo) pcrfbrt Mate, by 
inelting the gloat and iRowtag it to cool rery liowly i or merely by heating it to the 
toftening pitch, and keeptnglt at that boat Ibr aome lima. The p r ncett aurceeda 
beat with the tnoat romplex Titreoaa compoondi. tnch aa bnttla gloat i nrat with 
onlinary window glotti and latily with giaiu ofpotaah and iend. 

Tbit prtmeny ought to be kept eontmndy in view in mannlbctariog giatt. It 
tbowa why in nukinc bottlei we thnuld (bahion them aa ijalekly at potaihle with the 
aid of a moald, and nbeal them at trldon at may be abtulatrly neenttry. If gloat 
it often heated tod cooled, it lutea iu dociillty. beeataet ndyaetory, and rzhiblia a 
multitude of atony tnenoUtinaa throaghnni ita tahtetnea. When roam gfaut la 
worked at the enameOar’i bunprit h apt to ehang* ita natitn in the tome way. if the 
workman be not quirk and expert at bit botioeta. 

Oediut. Ammealimf, Dn'ilri/SctUtoM* AH fhui it more or Uat ftmihte; 
when it it a^ened oy the octioa of beat, it may be wntked with the greateM eaae, and 
may be drawn oat iotn ihreada aa fine aa tbote of the cocoon of the tllk* arm. Otant 
wbrn it it aahmitttd to rapid euoOiig, hccataea my ftwrilr, and preanrtt irerral eery 
nmarkable pbenomena. amci^ which aa an rXampU Prince Rapm'a dropa may b» in> 
atanced. Guta tnpporta earialinaa of lemperalumi better la proporlloa aa it hita hren 
more tiuwly eaoM i ibu^ when h boa been aligbtly annealrd. nr aol at all. Ita IVa^lity 
may be cooitdenbtr diminiabrd by aniunling It ia water, or brlter, in ixdling oiL 

.detiga AtmotfAtrir aad Cknmkvt .ijtntt. — Tbe border and more infuaible a 
gtau ia, the tern U ia alicnhie by the aetioa of atmotpheric and chemiral ageiiti, with 
the vaceptioo of hydrodiMiric te^ Qiata which ia too olkalia* auneia giMnally ilw 
moiMun of tfaa air, and loact 111 iuitre and poiiah. Many gia w ta arr peraptiUy 
attacked by a prnbmgrd boiling with water, and d /bHwn 1^ acid and alkaline tola- 
tiona I that, the bouie glaat ia f^aently attacked by the tartar wbirb ia fhand in iho 
wine. According'to Onytoo-Morrean, aD gltat which ia attacked by prolonged 
boiling with eaaeentntrd lolntinni of alum, eomman mlt, tnlphoric acid, or f-. 
it of b^ ipiality. 

Prom tbeae hett we percehre the importanpe of making a coruftil choice of the gbnt 
inleodrd In be worked m ooaaiderable raoetet, tnch at tbe large alt}eet gloatet of tele* 
aeopra t aa their annealing rioalrea a my alow procua of rafrigrration. which h apt 
to eanae dentrided tpecka and chrada. For aoch purpiaea, ibrremre, no other tpeciea 
of glaat ia weU tdapied except that wlih baaet of |iotaab and lead t or that wHb baaeu 
of potaih and lime. Throe two fbrm the heal flint glaat and crown glaia i and Uh^ 
thoold be gxclntiTrly troployad (or the conttruction of the object glmaet of achrotnatie 
tal e acopea 

Gla^ it will be apporant ftom tbe anolyiru giern, may he deflotd in technical 
phraaeology, to ho a tranaparent bomugeneooa compoand formed by the fnainn of 
ailico whh oxidet of the alkaline, rarthy, or common mctala. It it nia^y enhmrlraa. 
and then rcaemhir* rock ccyital, but it orcaalnoally atainod by arcidrat or deaign with 
cniourwl Btetallio oxidet. At oommon trmprratnrca it ia hard and bThtte, in thick 
piecca t in thin placea or thrroda, flexible and elaatie | xoDorouf when ttruck | fracture 
canchtiMal. and of that peculiar luatre rattod ritratmai at a red boat, becoming talk, 
ductile and phutie. Other bodiM are capable of cotrring into fHreuua fiHkm, at 
phiMpborie acid, boracig acid, truraie acid, at olao certain metaUie oxidoo, aa of 
lead and aatimooy, and teretai cbbirideti Mma of whkh are dcoomlnated 
giaaaea. 

Rillra. (bnnerly Myled tbe eartb of flinta, which eonititaiea the baaia of all eotn* 
mrrcUl gUw, ia iaftuible by itaelf ia the Mmngrat Are of aar ftrmaccx i hot iu 
eitreoua fuaion ia oatily efltoed by a competent addition of potaih nr aoda, ahher 
alone or mixed with lime or liUuuge. Tbe ailica, which may be regarded ua be* 
bmgiag 10 the daae of teida, combinea at the heat of ftuhao with Ihete boaea, into 
aoline eomponnda i and hence glaee may be viewed at a aiUoata of certain oxiitra, 
in which Ihe acid and the faaaaa exiit in eqniralmt prtiportkxia Were theur pro. 
pnnioaa. or the quontitica of the haaet which tilka requirra flir itt aotnralinn at 
tbe melting*paial. exactly aaccruined. wt might readily determine hcfbrchaiid the 
beat proportiimi of materiala flir tha glaia manufkctnre. But aa thia ia fkr (bom 
being the eaee, tad aa k la, matuorcr, not iroprobahla that tbe capacity of aaton- 
tion of the ailica variaa with the temperatare, and that the propertiea of gbua alan 
vary with the baiex, we nmat in the pmenl atate of our kBowledgr. ivgnlair the 
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nthfr by pnuruce tbaa by theory. Uxwgb ^ tottg miy th roo m to- 
ufom lb. -ibirci. For ..w-p;.. . ;ood ««««^ 
bt «»»..» iTrooeiM or 7* pwtt of nltcm. W puu of pou^ «»a to P*™ « 
iiM. U M part*. If w. n'a*>t lb™. nitmb*fi to) lb. i»W »• »bJl 

iju fclhr«ui( rMtlU, uLiof lb. atumie w«!gbu m girtn by Bmaduui 

1 Mom potmh— 300 14'<T 

I lim. M* »■»« 

■ iliica ITU 4a: 

f mUo 1133 as-: 


anti., ^9 

8 70J'* 


Mas 


M-OO 


Tbi. bUm would tbMefore b»T. bMO projwly bMiw 
■tom). Moponiooi. to wbicb U omriy uppmucbe*. »u. TI M udicu, U-«. pobmb, uud 
oni liw miuwd of iboM «i»«i »bo»« M Iti uotuul eooititureta. 

la^b wich lb. lOkidtoc uud mbof oiid« .m 

.lilnl W^tbrumotnitar. H ubo.. uutf^l I lb. lowerJh»b«t. tb» !■■ wlie* will ewler 
rfU» bm« wiu in grjwri bt If. gli« «h*ch 

oootiuin UD^cwM of ulkuU b. opoMd to a much blfbet twnprratori tb« that 

feraatkiB. a pnciioo of lb. biu. will be aol fttw to act upon lb* malcriaUnf Ibeean^ 

cot. or to b. i« fhaMu. until atteb a «il*j«** rwine aa to '°"***!"^ * 

SClliMi rfam eofTewcmiUuff tn Ibat truiperataro. IlrDcetbe mmemiiture^ninfl^ 

r^occor^iog u> b.^ 

^ In i].. riMbouaet and lbrt»fo« tbe oominaitian aboold alwaya be 

.h.^£r^rfSi fcniK*. When a •!)«'« of gtaaa. wbicb at a high 

lo spoil ^, * JJb#lBginorli Uut wore fiwihk ei ihe 

two eompownda. Tta lleanmor iP«^ jlDitUa are exereierf at a lower tempera. 
S::?" Aa'^rf X cau^by tb. rolutilimHo. of alkalm. nmtur wub to.o 

auouK firing ^ Tb.t of Um epceifle Brerky 

Tbe apTriSc fo*«l io«etbcri that wHb lime iaaomewhat deneer, 

««a,U of 1^^ ^pSeXTnladc fciHn eiUc^ mda. m«l U-c. baa 

^”^e of acrernl glaaaca e-HAomf JmW ia nffoUowa i — 

Old llohcmian plaM (Dumaa) - - - - 

UolMmiaa bottle g!*" * 

do. wimlow irlaaa - * * 

rme b1«i«- ««“«» Bobmniaa OTreW - 
3lirra(T^ of Cberboorg (Dumaa) 
do. St Oobnin * 

do. Kewbana, IStt (ScboU) - 

do.do.lSW-* 

The power of gU- re renl- tbe 

Benernl the grenur the ^'^,[!^|5!^!^tli'«ul*aleni raiioa of iia eonatitmniia. 

tkepropaetwa of Ita fluxee. ^ nnrlially aoluble ia water. MoM er^ 

When glue cootaina loo much attJU a • hoj 

■lane in aftfcted by bartag wat« b^ reuiila that nctioo math brnger. and ia 

being poorer ba aikalto and ireotyu^ w ^ re«^ -raernl alao potaah glaaaia morn 
Iberefore better adapt^ *" fjTelaat^aBreeihiy to Sermpeelirw byr«»^ 

gromiah eoioored glamee bcwalmj^ m,,, gOwr gtaaaaa 

5fOmpereaidl.«nen^^^^»^[^^,^^. ThegUeywhiAeo.. 
become wirplje red air. i^Iial^nTetted bydJogw Iw gre- 

tain au5er «^b" , aalpbunt. with the etfeet of rendenng tba 

arnti the oxide aflead la _ _ aao„ kad ia ia the glam, tbe <|m^ 

aorftce of the glam c tmqar ai^ *rimy^ eoaeeiitrated tolpburie acid la a gtaae 
doea thia iridewretee aoperreae. By boiUng eoac 
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or mpoa •• loeiruln its pnwvr of wiilltut ooilBirT mrattrao. 

nemsin uBomh 004 traiii|ioniii i htd ffbus oili hstoois raaoli snl 
aim. ctm^lioot of dm-tRSinsiliaa ss it orrsn ia gfaus of gmt tgt, hoTo sot 
bom MtiifbetonlT- oxptsinni j i)i« nbu of tbo ttoawa tombs ibsmpiMs (Vom tbo 
mr«in. oafolisitni ia s rnaarhabio aumin-. Hiss aftrr Slin. of a oesriT aa4 besuti. 
Wly irtdMccm rbsrscirr, CsiUnff off i»o sftor tbo oUuzr. Tb* mow hi»J of chsan 
M iora 00 tbo oladows of onr oocioat duiirbes. *■ " 

«aaiiBmbi«l flass by efasnca of trmprTstBf* w Miiottiinn tctt 
fr«^ may bo mrrscted by slooly baotlnf tbo osssol hi mh-wsln- 

or oil to Um bJfboM mcch mosistrat vitb tbo Babin) of tbrso Ikalda, ami lottiar 
it oool SOM slowly. Withia Ibe limits of tbai Twofe et boot II will, ia coosa- 
qanice of tbu ireatmral. boar altonutiuos of Inaponuor* wiibout mduejr 
It baa bom aaid Ibsl jrlass mads ftom aibea and ailulico ahma. will -oot resist tbo 
Moo of water, bat ibat iho addilkm of a liulo ttmo ia nocossary ftir ibis rflVet. 

gmrral Itw pans of i|iurtsas» aoad n^niro « ports of dry carbaoaio of soda 
l^'lbrir rttnaratxi^aad «a parts ot dry carbmatio of poiasb. Bat lu mabr oa. 
o^itrablr ^kahae oUm cspnaaUy with oocasb, a aomllor qaantity of ibii Cbsn tbo 
a^s abcmld bo oord with a Tory riotmt boat. A small pmo urthm of limo Ibcttssoi 
the donaiiy, hardofsa, amt lustiv of fbMSI and h aide in deoompadad lbs Blbiutas 
aalphsM and mariotes always proacot ia ibe pcorlasb of ronraiorcw. rm« 7 tu M 
p^s of dry slabed Umo baoo beoa added ibr 100 of silica, with adrantan-, it Is 
said, m aoma ttannan gUm niannfbrtarles, wbero the aUuliao matter it sodai far 
fotub does DOC as^milaio well wilb tbo ealcareoos earth. 

la many pUss works oo the coDtioml, soliihalo gf soda is tbo Ibna nndor whirh 
•Ikaliiw loaner Is inlmdoced into pUos. This salt raqaires the odditis 
•mt. nf ehom^ to dseompose and disaipats Its acid 1 a lessih wbieb takea plaM at a 
biph beat, witbmu Ibe addiiioa of aay bna. M poaodsof qaartSHwid. 44 poaodsof 
dry ftaalirr tall, and 3 mraodi of chomaO, pnmerly aiia«l and fated, afford a 
luiipid, flaoot, aod woekaMa glatt) whb tbe aiUttloa of 17 pnoods of Uow ibesa 
matonals fttse mom readily imo a plastic mom. If Isos aarboo ho added, ibe’fcaioo 
Mcnom siort trdMMu. 

Hy a praptr ^lioo of Kolma (tbs aatlee solpburet of lead) lo rUabor salt ood 

J iL!? temeerlod hy tbo reoetioa of the aalphnrrt 

of lead tnlo talphiimus teid nt, which b diseogaged. 

Oao of sulphoM lead-UUV«7, it i«f|alsilo to deeampote 3 atoms of 
J *• »» aaibority, that a gooS eobairlem gitsa 

may be obtained by umggUaberaalt witboot charcoal, aa by ibetoilowing fcriMla. 


Qaarfi sand - - • loO pounds I Unto - 

Caiciacd gianbrr mil - »0 , f Ciillol of soda glaaa 


• 30 ponnda 

- 1 * « 


I. 2 ?! eomlnood tar tti bomst A ttnall quantity of the saod 

llm prorena, in order to (bciUttlo 
^ e^l^ of air bobbin. The abors mtxtare will bear to bo bUnebed be tbo 

decomposition of iha «dt ia ta this rasa 
k”'’ *"^.**‘**^ miphnric aeld fliai combines, wbiah b then coo- 
into salphur^ acid, and diaaipated. Glaaa mado in Ibb way was fooml by 

Tolalilbed by Ibe beol of the fomace. mal mds nnoo tbo 
a!!** ^ ^ pots. Thb b land prerented by inlnaji^r at 

Brst into the pots tbe wfaela of tbe tail mixed with tbo cbarcoaL ^ Umo. and —- 

mixtnreal a moderate hlS^ t<ld^gradually 
afterwards tbe of Ibe amid, inereasing the lempenmire at tbe mmatb^ 

If we pat in Uic whob iogiedumts KMber, tt b done withVtaah gbaa, tbT^^ 

Halphate of potash acts in tbe mme way at sulphate of «~tf 
tan «» Ki^ may h. nsml a. a glam Box with mlrait- 


Qaaru sand ... 
Cal d nsd carbemate of putaab 
t'ammoamlt . . . 

lima .... 


1 . 

- eo-o 
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- 
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For Sa i. tb* h«U moil b* 10 boBi, vfaidi Ura ^ 

goni (Ua I fbr No. t. sa boon o< lb* fbniaw f miBlr*! 

KianbrrHk •» rahaioarf i Um importioai b<ia* Uwa !»•! elMber ah, B S 
Sariwerfiodm. U-3li«e.aM-BABoa ^ 

Tbr oxide of M ■ «« wwr otiil aoooiiloai* of ibo donar 
nnlrd M rroUeiiijr the liar, a a to fcra with Uw qoaw-aJid » of kal . U 

poridod (wwiah, oa accooBt of ih* froedoa of tha atkxb Urna 
boo, wbkh W ^rroral la awwl udai. 
la ttoaix conaitotua nay be rrpmaatod u feUowx !— 


MUiefe arid . • • 

Uxtdr cf bad - • - 

PutoBh •--- 
OxiJaof baa Mid aangaana 



Cnwrieitta 

ABBin**- 

- SSfT'O 

SB-tB 

M30 

.> 1394» 

IS-as 

9190 

_ 390il 

ISIS 

9 00* 

- i 

• • 

1 40 

4B9t-S 

luoiw 

BTBO 


aoo poaada 
. luO 
• 43 

- aoo 


Tb- ritox. by BmbW rf *iifi!toyV 

... 

Ih-y cwrbooato of toda - * - 

Ubm tblud hi tba ab - 
Callct. or oM gba - - - 

Tba aaogBiaa •booJd rfdiffrrral 

lipiicri gi- pn. 

to.*bSr*ad diM-nlT. pewrr ai» U- r.y. 

light, la proportion to hara ao Utib robw. ih»t a 

%icJ^ gl« rflight II .hoaU 

prraj thick p*cc« of it in»y ipve “® *5*11 air-bah&H* oad hurt not tb# hirtl 
h^xeapt from t*nm or »«« ** *~ , ,hat uiixlitia whtii worhrd hi 

allklaa^ Ii ftTSiJiiaa optial 

oi TiriiiPbWc qii»Jitni». Foutb !■ Kw™ >i!^»higfa din^HtWo mad htcamra 
brcaaa tba Uttar alkali ■ *f» oroeta A fimpb pototh tUiaU 

opidaBCrtt.by U SStUw of moWarr^ aid W 

woald bo frie *®"„**'* Ou auaonhar*. It aboald. thairfora. 

ilacoaipua crtiitnaBy ^ Ultb poMhundlMt for 

tala a nali qoainiiy « b aia. a id a» P^™~ ^jog lo the high halt lued in 

gb-a a ^y hiA -f rihriiCt.^) whkh b 

tba KnglUb crown gba purpoaa. 

anpUijcd. U-t oor crwwxj^J^ 

Tla tedbwing rtcip* fcr crown gba • cxcc»i«»i 

S atom* of tUica (ItO * * * 

I carbooab of aoda ^ 

5 ulica --**** 

1 carbonate of little - * 

I atom of arboaaia of baryto 

6 Aumi of • • • 

*.• -Jh-fTtoiwra 

gilicataa of hwa aod bo^.»«.r?,*^’. “ eada a potab. 

rlirify -eB along ^aakbT'WfcraB* kiSdarf 

Tba followtag are iddit^J*«P“ i Wp<*^ 

I. Bottfr fba«.—II ly** y ^ ,^1 tf pooiida of gba •kiniiniiigi| I 

» pK^^ nrSatar. afforde a dark grtan 

glaad .< a VelD.110 to dOtHxWlatedwood aebA from IW 

'T YaUo* “S^^ to 40 p^i potwr * 'lay. »0 lo IW paW 

to iro !»«•» hSTt’“nard, ihTprojiSmi* of kelp may be di^abhed. 
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gradient, inUbT a Bcljpn,TUfiaptoT*d.vl[ick be olbiltiiar. Tbia vu diaeoeerad 
by ctnraiiCBl aa^jnia to be »Bl|>bale of baejta. The glaie-aiakm obeemd that t^ 
bottba viueb caataiard eorae of thia tabataaoe vrra draaar, aura boBaagtoaoiaa, loora 
ibalblc. aod irarkrd more kindly, tbaa Iboae fonard of tba cuannaa matniale. Wbea 
one prise e^airalmt oftbe aibeate of baryta •lU, ia atixed attli three priawa of the 
aiUeate of aDda^fBanf) S3X-B. aad expoard la a proper fuaaee, ritrideatiua 
nadity eaaaea, aad the glara nuy be vorked a little nad^ a cherryfad beat, with aa 
mach eaae aa a itiaaa of Irad. and baa aearly the auae laaCra, 

a. Gma winilmr fiatt. m b read pbr e e ,— 11 pnanda of 4rj glaabcr aall i 10 pooadt 
of eoaprr lalii t balf a baahrl of tiairialad loap waata t SO pooada of aaad t M pouada 
of gUea pot ekbuningi) I cat. of brokra green glaaa 

4. Clara (deal.—aoo parte of dneeandi MO of goed eodaaab i SiU times from 
:$0 In 800 of broken glaaat <0 of whiu aand t 30 of purified putaabi 15 of ealtpetra 
(I of barar)| b of arae i i lo aa acid. 

4, ^*arif wattf fitblr fhut .—80 poands of potaabefi 11 pnanda of dry giaabar •altii 
IS'of eoepiT Mb I SSof aaad: 140 of callat of tba lame kind. Aootbtr. — 100 of 
aiodi 835 of kelp s 80 of wuo^ aabea i I) of aungaaeee i luo of broken glaML 

8. yfUti bM* fku *.—40 poanda of potaabaas It ofcbaQii T8 of aaad | b of mast* 
ganeia s >5 of nkila callet, 

Aantber.—SO of purified pncstbei I 100 of aand: 90 of chalks aad 8 of ealtpetra. 

Bnbemiaa table or plate glam la atadr aitb 83 parte of i|Baru t 18 of purified pot* 
aabee t 11 af (ifted tidied lime, and aome callet 

7. CVpeto/ pbee.— 80 paria of parified potaebea | 110 of aand i 84 of rbelh | 3 of 
laltpctra I 3 of anrakme acids of numgaoree. 

Aaother.— 70 of purified pearl aabea; 180 of wUta mod s 10 of loitpetra s | of 
arietuoat acid i ) of namganree. 

A third.—87 of aand s 83 of parified pearl aabea i 10 of aiflad ilakad Umai | of 
nangantee i (5 ta 8 af red Itad). 

A Ibartb.—llOof nhilaaand i 30<if rad Iradi 40 of purifird pearl aabea | SOofaalt* 
prtrat I of oumgaiiete. 

A fink—130 of nblle mad i 40 of peart aabea poriflrd t 85 of red leads >8 ofmlt* 
petrel A of asaagaaeae. 

A aiatb.—Mof tbefiaeat mad; 80 of red kadi 8 of prarl aabea purified i 3 ssf mlU 
petrel a Ultle araroiima acid and manganne. 

A aerentb.—looof mod i 45 of radleads 95 of panfied pearl aabai 1 of maugn* 
nr ac | 1 of inanioin add. 

«. nut p&saa.—Very nb'ita aand, .100 paria | dry purified eoda, 100 iwla i carbonate 
of lime. 43 parte i aungaoeic, 1 1 onlirt, 300. 

Another.— Flocat aaad. 780 1 parified eoda, 450 1 qalekiime, 80 parta i eahiimrv 35 
parte i calkl, 485. 

A Ultle borax baa alto been prcacribed | moch of it commaalealca aa exfoliating 
properly to glam 

Pexcticxl Dnatu or Taa MAxcracTraa or Ouum 

*** difierant tpeclea of gbua, each rnrairing a peculiar mode of fatniva- 
uo^aM ^etiUar Micnali t—1. The coanrat and etmplees fiiru of Uili manafticture la 
bortlr gm^ 8. Next to it ia ebeapneea of matrrid aaay he ranked brand or jpread 
Aa impmed artlcrn of tbia kind ia now miila near Rirmlnghaia, 
uader the name of Bntiab or German piatc. S. Crown gtoae eoinn next or window 
glait (armed in large ciraularplntea or dkoa. Tbia ghae it peculiar to Oraat Briuin. 

4. Flint gkea, eraitalglaai.orgtae#aflrad. 5. PUla or fine mirrar glam. 

T ax P ora.— The matrriala of every kind of glam are tritnflrd in pota mada of a 
pore rmaatory clay; the heel kind of which ia a ipecka of eb.le or del e clay dog 
out of the n^-formitioa >mnr Rioarbridge. It eoniaiaa hardly any lima or Iran, xno 
rnmieu of aillea and alamina in nearly eqanl proportknu. Tba maiart ara carafully 
mckaiwi^ed, aad groaad aadcr edge sroa wbaab of cuniiderable neigbl, aiwl 
•l(M through aieica baring 90 meabca ia tba aqajva iacb. Tbia powder k mortuaed 
With water (beet hM), aad k n m de d by the (bet or a loom-mtll iMo.aa Boifbrm emooth 
PMo. A large body of tble dongb eboald be maele op at a time, and l«bt by in a damp 
e!^ ^ Pr«loBely to workmg it into abapra,U dsooU ba miaed with about 

a l^b of Ui ^ght of catnent of oM aota. groand to powder. Tbia mixlara ia 
euffleieatly^laetic, and faalag km contneuk by bant, (brnse mem aoiid and durable 
tc mela. U liy.bgaae pota hare the fignnr of a trwaealed aaor, wish tba narrn* end 
mdrrmoft i tboor (or bottle tod window-glam bring open at lop, about 30 inched 
diameter at botn^ 40 inrbee at the mootb. aod 4o inobm deep s bnt the fiint-glaea 
pote ara corned in tt top with a dome-mp, baring a mootb at the tide, by wbrnh the 
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■ttlrnJ»«i»»«trodiio«l,«»Jtk*)jtatl«e»triet»a. BooU ind mnra-hoiM pota «» 
from 3 to 4 iiM** thick j ihoM for OiM^hoiua t» tn inch thlmirr. ud of propor- 

tkHk^T WttUrf otMMftjr* ClAT* . ■ « t M 

TW hB»*d«il An^h b fint wnriwd mpoo B bo«rd iaM b cak* for 

Ih* b^lMB I OTBC thii ihB BhhB ini mb*!, bjr Uying on iu cd^a of elar Bbora 
each other with toooh naBOBl Uboor. •*» oondcBMlioB. ITi* 

biu> iBBiBt. b BOoBbBwl. urd ilBPPcd ■«•»> *» »*« 

The pou lhaa bhioBcd bmm« ha dried treiy pradei ^y, fon t b ^ 

per^w and floaUy ha B •»»» «aor. trhbh BataHy bo^a in heal daertijr from tim 

Stam-h^ Lfoi «e»..p rt. f-a » tb. fBTBBre, thrT are Boambd 

£iTaa B red beat bl B feerrberatory tbuH. made oa parpoae. Wbaa eoi^ 

pl^y BaBaalod. they ara traaafcrradaith Iba atta^ 

ft^ii^Bad tan^bSac la B^ btrw ^jSd 

The iwr-aa*hao b a deaperate aarrbe. and aben tn^futty coodncitd without do* 

meebwieal Btda. b tba foriam hopa of ibr plaaa-fooBdar. ^hl.k 
i TK« rlaM'lNsoM m omkIIi buiJt »• lb# Ibnn ot • ^ ^ - iT! 

l^^^ftLrlimtU bi®h lo Allow UbovTvt# to wb«ri mt ib# cl«4«fi « ibtfy 

if ibe top ii left opra ia tb# bmidia*. And to <!o-w«d •*« *!«*• 

hmc diaided Into '* 

hara t aad ob either aide b the idalform or ftre-brick aiy tm g 

b^hiTSrrth. brri of the nbaopoB which tba pot. raal. Lach .«». b .ho-t 8 

opiioaile to. and a linb ahora the top oC »»ch pot. caUad wor aiiy b^^ 

of the feWKe there b Ukrwtm a b^ of ab^**- Tb. datna 

with tba ealclBiB* * *ll!i^™aee b thna twoooBileBUy broeufhl to rerrr- 

‘t^ron.'Tw 

aaed. AbemtSparta of waata, cotwbaiogrftM Thb wait* b ftnt 

lime, and a Itttia aalina -bfanM, for that ptnptba, 

rf all eaklmd to two-T Um *"■‘^^'T 

mlh-d lb# ctMirw mretar*. *la*«* ‘mtmAt Ia which the co«M 

24 to 80 hootw. bcii^ tba M theo wUbdmwa imdarof 

be mahed and worked lolo bottba. -iti, it* proper proportkiO 

th. nmneoraabea. ftomta airb. 

of mnd Thb mlatnf. bBOW P«» ^‘“f^nrw w^bed oat, that 

jnnrwfy. wblcb «to»d# lo 10 or IS bocin. Wh P®** juendin* procM* 

fhi te iMnw^uOrlj tnndmrd. totw lUtm m ito ^ coapkicly 

pn»e«b with a Jh d-pmeh Uut .hi. ^ 

down bi«boara.iOtb.lthe pot.might adautto^ft^«P*g2-flamed. a»d mtho 
of frit, whkb b fbuabd in 4 bo*r. of tbeforl. 


Of mt, wtikb I# r a®A< wo m # »owr» -^,| , -- 

cot^ of from 13 » l» h^ Befo" .V owoift \b# 

And lb# dnioobt of the fUrnoco. tb# W®wi®|r «oa- 

hottlca, bowerrr. thw gleaa taaaj be left ^ ^ loaaolBde the air frtmt tba 

lieteney. by ahottiag tba earn d<»»a bm »e»l»f -—i iiufimra tanr* deeee, aad 

fire-graae and the bolumi of tba beai^ »?!* * .nlrT i irl «»i~* htteri in the form of 
by It# eataidanac iheowa ap the fonaga bfb»]^ ^ iimm. The fttmaoe b aow 
a Vtm oa tb. amftoe. which 1. rai^ 5 „ th. end id 

p-i- » —T. >• k!; ‘.sriil^-TESl 

necremiy to iWformatlon nf a wita bottle, fit. paopla are e»p»j 
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• f**’**r"' «k« «n<> oT Ml ifoB Ittbr. slioal in tm Umg, nrr«iowlr 

mxle ^ ^ mlo the MC swllH mtut, tarMllM red rmiad WM Iomito^ ilmi 
gl«i« U ^ to toU • littk, and then dipi aad tnnu H reaad anin i utd mt la 
■accitoiM Utl a ^*8 0 fcnoed oo it* red Htaeiret to auk* tha rrqoind bcatitt. Ue 
dm liaiid* II to tkr blower, «ko relU iIm piaatic huap of aiaH re a hbooUi Mom or 

**** •trf of Ibr tab* , he nrei iatroducai lb* 
**■*^1^*^ ^ “ “**" “■ BioaJd, aliiitt di« toMtherbr pmuB* 

a |<*^l «Nh hk and holdioe hi* lab* eeitlealiy. Mo»* IbroBfTkrM^aa^^* 
panJ^ reoliBj ,!«, toto dto feral of die BKwl^ VTbrerfrr b* take* hk fool ftma 
»!** **^.'^*T‘.**** »po«an*oiiilT Oiw** oat into iwo hal***, aad lUk aawider 

bytubo^bi^ HribreUft»di*b«^Bp*itbrredoftbrrod,a«dlruiifci»ii 

*“»*• ««• of lb. pi^bb a ^dll^ 
CTB^i^lb«h^*ato«h)jatMamootb-riiif. Th. dnkbed bMdre ar* iamiediat^ 

fol^4 M btoOBareliB# arcb. arbre* lb*; ar. after* aid. atbread to cool •hnri' 

»W-Thi. kind of gta. k relkd u/irtor oiadoo *l.to 
Ibu ooootry, becaoM eoam^to leature, of a »a*p oriakled awfaeZud *.rT e^itii 

far inferior m moapareoer and polkb to .rewa *la«, 
•bwb baa, ihcrefcrr. newly Nipanedml iti ow amoog aa. Ilul Il^.ra rfaaae* 1^ fiT 
rf^t^gbam, a^e gUm apoa die brel priaripif*. and rare out aa 

anjrihm* .f ibe kind aad. nibcr ia Freare or 
Uelglaai. Tbeir aolariak are iboa *a«d In ib* erowu-eiaa aaanfketnrr. Tb* liiri. 
fy ing auatM. k fritted flir to ar 30 boon In a rtTcrberatorr areh, whb eiaaiderable 

ahorek and rakreTred tb* frit k^lbremu^ 
**rr«4 bjr abottola, wbll* red hoi, to ib* bmIub* pou to be fimndrd. When tb. oiaa k 
r^htlT Tilnftal. retdal, aai breogbi to a -oAfi^brel, hlTwW o« ^ 

parallel to tb. oaio, bjr twhing ibent with a ooU iron dipped in .aire, nM are thre 

opreed out into direta Theglaaeyllnderi a* epread larhrf 

^tre, or kid OB lb. bretoni of a rnrrbrrainrjr arrb 1 Ih. eelioder heia. tiUoal aa Ha 

So alrl^h-. .1!^^' *"* l*T»»«« foraobeeqaeai polkbina 

itoo ainrn I bM tbr ^ «aa imn- of rery nood qoality , aod tbkSda of o -.lln* 
air^pUa ha aeoirdiaply bern (jrearally abaodoked. ««« aaooa a making 

I or inraii k that ia wbkb ryliodm ore rxpoiidrd imd labk* 

nr pUiea. H ooght to b* matn^ed at a briak red brat, to IbcilitototbTaoftreioif of 
" ptucrd m hmm^Ule caasertbo with IIm mrrh m 

^rt^ tbr ej hmim are iprrad in a large aiufie ftiraarr. in order to Drutect ih™ 
ftoni bri^ tareiahrd by lulphiirrofla and rarbonaeMia. fanira. "" 

f» *»0 reprraeau a areand plan of both tbr apreadiiur and annealin* tor..!... A. . 
Rill WonoUongpredleuiibedinKtiaBoftbadot^UnBjtVj^gjS*”™**^’"^ 



eoSh!r.Lr’._ fareaee, apoo wbot. a»l« b the •pnodlBg abb. d k lb* 

^mg aad annrdi^ arm). t irea bar* »bleb .aired ohIiWk arerel tW remld! 

fttreare,^ reahli^ ,br w^kmatoi^S 

«k.fcr »«alod-gtb. toou rr^Bkit.^ 

itZ^ «»-erib«I, k rrperrentod h./^ 

gltn^ foaad^ *^'’^** ^ »liirh rtrrOret vbile m'lidow • 

/V ‘dxilM-reling ftornare. 

e-V r« - to. groaad pUa, • l« lb. aab pit Yinltod andre tb. rel. af ibJftirBarr t 
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dM firv-ntac* h»elf « diridal iMo tlir»» ctus|<annwiiti; ■with • miiUlt «Ub M i, vbkk 
W b<>llirw«4 in lk» e«itr», fw coUvetity any ipdt l^aas rad t«o hearth Ulet or ilab* 
4*. eearr thadnwifht or air , ««. 
tmlcai *t ar* arebiti npoa 
«hirh Um bnriaf (lab* // 

|a>nly mt. la th* middle h^ 
lawn Ibma nt«hr«, lb* flaaM 
(trihr* npvanb upon ibc pMa 
f g, pimwd aa clo^y iiifether 
ai piraible for reuanoiy of 
mom. 4 1* tba brau* aall of 
tbr (bnuMo; ^ fif- 4*4. Um 
opening ibrnngh «bkh tba 
mat arn introdnerdt it it 
hrickrd np at toon at thrr are 
Mt. 4 4 it the btM of dm 
COM or doom of dm fhraawt 
III, ibn aoriiing orifletn, which 
arr made larfir «• tmaUtr to- 
cording to lb* ttae of die glatt 
articita to b* ai mla. ■ it dm 
flue which Iradt to the anaeal* 
ing ttoTW m with an arched 

uTutna^ir^tag hiUu'aorihowii b the flgnret and diem are adjoining martt, 
furnace, it iSen benttd ^ a tejarate Arc-piaea. and conttrurted lihaaTtryioogrm 

’'rW^J^Sr^ tranofriMCti^ upon ila bottom in » oblong rarira. 

boM with ta 

.hem the Wj^oprm.^ it 

the other. The Ibmaoe it wnalty eoaatructed to meeite t w » ^ 
moot at to main about a ton of glam each at a 
MibaidiaiT fttmtect to * crowa-bonaet 1, a rtrerberaiory fttraacc or 
riniag or ftitting the nuteri^ t »• " 

a lowing liimaee. Ibr biowtag the 
pcar-thaped balU made at the pot* 
bidet. Into Urge globm. 4, a Hath- 
ing foraaec. and bofttwaing hole Ibr 
• cummanteallng a ttdlening bent, 
in aapanding the globe into a 
eolar plate; 4, the aoneaUag arch 
for the Anlthed Ublea i S. the meer- 
bemtoty oral Ibr annealing the p^ 
prior to their being tet npon the 
fimadlrff M|We . 

The mmtetiala of crown glam need 
to be, goe aand. by menrare 4 pat^ 
or by weight lot groond by 

mnaom 11 parta, or by wd^ l*f i 
hot instead of kelp. »od » «oh ia now 
grueraUy onploycd. l 70 «n • “ 
t cwt. of mod. lime, rad eoda-sdi. 
mimed traether in wooden boM 

^of a liirfe*rewb«Sm 7 . Ilere the mlatnre it wtU with iron 

-,^, 11 ,. a^ibureh. end rekea with long handleti tba of tba fiirnaee b^g 

Kftrtl’feettfloarc and tba height * feet The bent toon bringa the mate^ to a 

natn etmtatene*. when they maft be diligendy lomed orra. to ^ duupmn* 

STSe enrhon. anlpbnr, and other eolatile maU« of the Mp or to^ aib. rad to m- 
rnnwitnM the AxedingTtdirnB unllbnnly wbb the latid. Townrda the «*ilof * 
tbr*^ ia conaiderably raised, and when the foonh boor hai npi^ tba fritting 
oorralion ia Anabed. The mam la now aborclted or raked ont into abailow caal-iran 
amootbed dtron. mnl dirided bafhre it budm by oooUng. into «ia« 
liLpa, by from loctiona nith the apede. Them frit-fanebt art afterwards pUed np 
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fai ■ Urgt apartotrai for ims aad have bees rapfMHrf to to i f t me vith age. by the 
cOnmeawe at their laluie caaetitunna into carbonate at os their anrface; 

The r(Mndia«.|M«t ere fined op with iboa tooeka of (Ht. and the thmaoe ie power, 
fhllj erged by opainit all the ubierraneea peitogri to ita grate, and ch^u all the 
doom and windowa of the gh ea- hona e haelt Alter • or 10 hosn the ritrifiaatwa hae 
toads aoch prafreat, and the bioeka find introdaetd are an fcr melted dowa. that 
anotber ehar^ of (Kt can be thrown in. and Iboa the pot k Ad with frit On the 
proper ipunuty k aacd. la aboot 16 honn the Titrifieatioa oT the frit haa ukea 
place, and a cooaiderablr qsamily, amoonting often to the ewt. of lienid aaline matter 
floM ory the glam. Thk ealt k earefuny akimmed tdrinto Inm peta with hwg 
ladiea. It k eallrd Sendteer. or Glaea-gail* and ctmaiata aaaaliy of mariate <if 
wi^a little ettlph^ The pot k now ready tortreetTiog the epmiae (^eettrf, whieh 
k broken p ieece of wiodow gtaaa, to the amoont of a or 4 ewt Thta k aborelled ia 
at ab ort iaterrak; and aa ita premure ftirrre op the reaidaary wdiae matter, thk k 
“ •Uwed to remaia, the body of the glam would be malerully 

The h^ k Kill oontiaord for aerml boora till the glam k perfort. and the eatri- 
estmn of gm eallMl the tmt. Which aocompanica the liteino oferown glaat baa acaHy 
termiosied, when tba fire k abated, by ahotting op the lower raalt doon aad every 
Bvaoae to the grate, ia order that lbs glam may aettle fins. At the end ef about 40 
Wri ahoge^. the «« being aiigbUy raked by adding toam eoala, aad opeoiag ibe 
dooea, tba glam k earcfidly a ki m med, aad tba workiag of Ibe poia nmimiiii la 

gpo Before daacribia|( it, however, we may 

ttata that the marginal figarr, 8M, thowa 
the faaae ef tba crown-honm rona. with tba 
l^r open pota in two rangri on oppoaits 
•idea of the taramea, aiaing on their raiaed 
•aym, at each aUa of tba grate. At one 
aide of Ibe bam the door of the vault k 
■hown, aad ita cooraa k marked by tba 
_ dotted liare. 

Tbe erown-gfawa fttmaec, fy*. * 97 , gpg, k aa oblong iqBare. built In the eenitv ef a 
ntick ease, laigt eonsgb to eantaia wilbiu it two or three pota at earh side of the 



gtato room, whi^ k tither divided aa ahown ia the plan, or mna Um whob length (t 
the furnace, ae the mannlaetaner cbooaen t'tg. S9« k a ground pi»n. aiid>^ 697 a 
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rZJS 4^ “^^ pip* ^ >* ^ «^P“ be#^>ra«^ W w^ 

:srS2’-. .%^io.«>«*-/«' 'XT* 

or ima for lUDdiM »..« «.h **p«l Um. 


S'jri.iiJTis’irrJSzS.^ssiss:^ 

•" •"•*””> “ “i,'”.:?^ 5 s: 

sstif i iS5 !^ 1.1» ■!« !>::- 

SfS^^toU iftrt tb. -»*« 

ihnvfoN b* boUt -rtli “ -l„u.Tcr ^Tlw iw** «|»i«> ™“ S**** 

are miMiTed, and wiiboot MJ w uko from riabt «p fameea dap 

-a riirg.tnr^ st-t sya . n.--.kb.«- 

eomax* brick, aboa* alna u>chai „ i, i, *, 11 ^, ,hW:b ad-iu tb* 

Tb« fareaca la *b ri»wn OTTf M ^ ftimacc. Thia «»»» ■ bail* «t 

arim-phari. :LTHTt^ of 7^ 

aioaa aaiJ h eoaija brae^b the fiimaee tomtber, and are hoiU of 

ab,n.eaa ar. a.AI «br «. k«p them tight 

'^n;Kri:snrsu. 


t K t 



. . |-»- kiln. It 5. buiU of ooauaoo brick, except nmod the 

r*. *00 it the aonealuw kjln. It « 

urate roooi, where J* “ffr^ Baablnx eiown-fhaa. The nsoi*'** baH^ 

Pew tool* are oerded to ***” '^ « *, boUlcr^ cm the eod of an Iron ta^ 

plamle (laa* la pl***' «•“ taking «« e that dm 

awTndM into * p«ar-*bape. ” «bedr of ala**, aad if be pereeitia 
air Mown into li» *«»»y “ Inequality by rolUng it on the alo|i- 

any rid- to be tb-cker than L bulb i tb. ftre. «ul rdl* h » 

ini in* “•^T?3^tbe tn^ ^ by a dexterou. .wing or «« f 

M*,„ torn the gU- »P^ ^ To .ItocllX n^ of that per. h, «*«» Mb i. 

Irngtl^ it, an tbowa Jr'j - aboriaonlaldirection, into tb* abape K,>^. »0I. 

Ing bide (libe^Wh to beCTpa^ o^kmaa from the beat, but leuTta room for 
h^ore one half of thi* bolo, acteena the htowine-pipo'i* mad* to 

jS^r^hiU t'Sit.IJl’onu to tb. pap. » «-»«»*<» i-T^ •* 

tooa aaauinri ‘b* to" l^l'luA^kr.mortd from the dra, and Ua rod beia* rt^ 
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k wUil IrM rud lipped wUh nltnl (hM. <«ll*d a In Um upatr or pramineMe 
m iIh miiUle i aod dtiu «turbe« b to the ee«ti« oT the ((lobe, while the tnl wmk- 
mma eneh* off the plvbt bp loacfainf be tabular oech with aa Iran chieel ^ppH la 
eoW water. The wurknoa IniTiim ihcfvbp ukco puateMwa at the globe hr be 
bottom or hubibled pole aitarhcd to hia pnnly rod, he now carriro b to anotber elr- 
color opralng. where he eapoeee it to the aetlua oif tuoderale *te"ie with rcpalar rola« 
Iloo, aad thoe alowty hsote the thkh mq^ectiaw maatn* at the fomirr Deck, and 
opetu b eligbily not. aa ibowo at a, bi Ml. He neat hamU it to the Miukir. who, 
reming the irtn red la a book placed near the aide of the orldec «M. whwta b 
rapidly roiuid oppoabe to a powerful flame, till baatnnma Arm tho ffgnra o, and flaally 
tliat nr a flat einruhir table, ' 

The flayer thra walki off wbb the table, keeping up a alight retatiiM aa he minca 
along, aod when b la titflciantly rool. ha tnraa dowa hia rod into a Tertlool poaitwe, 
and laya the tahia flat oa a dry block of flre-cUy. or bed of aaad. when aa aaaiataat 
Bipa b uff from^ Mie wUh a pob of long irea ibeara. or creeka b off wbb a lawch 
of enU Iren. The lotaae table or plate la laaily Uflrd np boritanially oa a diNible 
preaged area kirk, mtrodneed Into the anacolii^ aroh. pou, aad ramid on edge i aa 
aaalMaai wbh a long-kneed ftik prereaiing it from biting loo rnpitUy baekwardt. 
In Ibia anh a great many tablet of ghwa are piled ap la iron fnunea, aad alowty 
cooled front a beat ofaboat *00“ to liH) F, wbirh takea abonl 34 Iwan i wben they 
areremored. A drcalar plate or toble of aboot » bet diameter weight oo an aeengn 
9 pottitdt. 

• *!*“ “ “ c*l*ed btcanae originally nude with cal- 

ciBfu ftittti, M Uw lUlefMa in^rcdMtit Tb# nuurriali At pn'M*nt cmpInviHl in ihtf 
m a *MMi, odcnuKl, »na vmtlinl 5 

an oude of lead, ritber red lead or Ibbnrgai and third, pearlaah. Kand fi.r flint 
glaaa manubeture la obtaiaed from lha laic of Wight, Ayleebury. the New Forwl, 
ud aome other loenliUca in thia oonotr}. A eery beantiAil toad ia fareoght from 
Atnofici, lail looie Iim bwa mt hoou^ tVoni AnscntiiL The ptiH lih of coHimi'rr# 
loail howem’ .|)i pari6«d by difcsthig It in » »rry UttI# hot wmut , which 
tha carbonate oT potaab, and leartt the liirelgn talta, cbirfly attipliale of pntaab, 
mnriate of polaah. aad mnriale of aoda. Tbr aolntiini of the earhnnate bring aliowid 
to cool and became dear la Uad pant. It then run off into a aballow iraa boilrr, ami 
^^ted to dryneta Nitre la generally added aa a fourth bignidirnt of the body 
" tb« glean I aM U ternM to eorreel any baprrfemiana which might ariae from ncei- 
dental combaauble partidea, or firom the lead belag not dnly uaidi^ The ahore 
fcmr anbataaeca nmatitnie the mala artirlea i to which we may add anraie aad man- 
gancae, bitredcced ia eery amall qnanlitlet, purity the coinnr and drmr np the 
iTMpnnncy nf ^ glam, ^ Tha black ciidc of mangaarar, wIm oa«l In aoeh qnantliy 
<mly aa to ptrexidite the iron of the annil, aimply mnoeea the green tinge eamwd by 
the praCiiaide of Iren t but If more m n ti g nne ar he nd^l than aceompliabra that 
por]uu4. b will glee a pnrjde tiage to the glaaa. The ancnic ia enppoaed tu counter* 
uet tha mjury uiting from rxceaa of mnuguacac, hut b iiaelf rery upt oa the other 

hud tn comronnioute aome drgrre 
of opalcaernce, or at leaat to ba- 
pair the loilre of the gbae. 

The raw matrriala uf fliut glaaa, 
are alwaya mixed with abmt a 
third or a fourth of their weight 
of broken glaaa of like ijualilr t 
thia mixture ia Ifarewu into ue 
pot with a ahurcl) and more ia 
added wkenrrer tha preceding 
pertiana by melting aubridet the 
object being tu obtain a put full of 
glaaa, |o farilhata the akimwing 
tiff tha imparities and aandirar. 
The mouth of the pot is now abut, 
by applying dayduta round the 
•topper, with the exception of o 
•mall eeiflec Wow, far the uieape 
of tha liquid aaline inattFr, Flint 
glaas requires abinit tU bonri fur 
ba cnmplrta ritrifleatioa, thnugh 
, tbc nuBt^Hnlf BTC morv fiMibte iboii 

thc-eofcreirngbaa t in conaequrore of the coninila of the pot being partially utreoned 
by Its eorrr from the ardna of the Are, m alau from tha lower lutrnaity uf the iirnt. 
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iTa. *03. »f th. «« to ««. »d A. pu- 

ntxi <•««■<« tbeto rlitfam 

rmutd ro«»d tbr c*nu»l ore fnle. 

Th« dotted ItM drtote* tfc* eon- 

lonr t/lbc fon>aee.Af. 901. 

Wbeaerrr the gta«i ■PP«»» 
uid to freed fttnn «■ bobblw, 
trbkh h (Moallr to to »bo»t M 
boun, tb» h««« to fnSrred to foil 

u!:^ “> the -.etol. .he h«t to -«dot 

1 — . --v- lb, numiul openatoM of fMbioBing ike Twioot 

Uu, «. toddtoitelr e.««l b. «U .be 

1. Fiae'•bite lend ...joo 

BedlewlorUtbtfgF- ***'... iO 
Befiaed pearl aeke* *'***,.-») 

Ani^c and BUUifMior, • mtoBlr qBMUty. ^ . . 50-S 

j. Tine •«>«• '**1**--** 

«he« C»ko“*« «><P«*“k. wlA S|»r ewt. t/-»ire) IM 

Kilre .--•** __ 

IIKTO 

To ihw qoantlttoj *** “ 

abiwt 1 iwo-lbotaandth pert of ^ tooUim oftoo w moth tiaUe of 

iron, tb»l BOthuig cm be pnriiM^ “ ibia tb« compoutieo 

of 

from lie foUowtog proporttooe i— wwlli*. 

S 

1 

- »i 


CoaX ftrve 
3 


!f 


filiceotu toad 
Mtoian • * * 


n 7 i«•%-“rj 5 S Eo:zii-o-» 

ouiiae cryitBl mer be p«|*^ "f * oowder. wtohed, and dried. Tbt artKle 

pU. of Unto, or-ell borat^toh , 

tbe taatre of the ‘"I’yibe tatomal 

The two ^cTu^ baneaha. d«pJr 

- u- .to 

•x'ii.c.is ™,x to-» to. to. .tohto u to 

Vol.IL * * 
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BurkH witk etJoorrd cbioh'I <#•!«• oa tlMir larfMr, or vhk while laenatatiuoa ef» 
■ilrery lutra ia tlieir interior. The fomirr are ptepand plaeiag Um eoaawl otiieet 
ia the braai mauU, at tlw plan when it ia Ha(ht to be atfeKhed. The bolb ^ gliiM 
being pot into ibe nuold, ud blown while rtrj bat, the anall plate of enamel geta 
naenlrd to the eorfim. For mokiog the white irgentiae inenMtaliooa, email figam 
are prapond with an impalpable puwdrr of diw pomUia pmCe, eemeniod into a ooiid 
bp menu of a liuU gppaum plaeirr. MTbm uhm piecca an iborouhljr dried, ihep 
an laid on the giaea whOe it ia iwd hm, and a targe pawb of earp lUium glam ia aland 
abure it, to oa to eoeaae it oad form ona body wilh.tbe whole, la thia way the in* 
eroatatioo It eompletoly aoclooed i tad ib« polithed torihoa of the rryatal which 
tearccip toaekee it. gira a brilliant aapect, pimtiog to the m. 

Orrtcai, GLato. — An aalAjrm fliot.gla^ ftaa ftam atnm, or imctl, it ainrh ia 
demand ftir the ooucion. It woald appear that aoeb on article waa marh more ma* 
tanoly made by tta Engliih m a n n l ki t urera many yean ago, than at praarnt i and that 
in improrine the brilliancy of rryatol gloat they hare beared ia fltoieaa far eoaatrart- 
lag iipileal Irntm, which depeode, not to maca oo ia whhaneaa and laotrr, at an ia 
bnoKi^nroat character. Ercn a polfal of pretty aaiform gliaa, when it aondt toow 
time liquiik beeomet erentiully sncqaable by IM aohridraea of the denaer poetioat t 
an that atrioi and geUtimma appeoraneea begin to auaiAat ihemtclrat, ami the eiott 
hrctioua of little ridue. Gbat allowed to eotd tlowly in mate in the pot in portimroriy 
foil wrtalb. nod if qnlckly rvfrigeralad, that ia In two or three hoari. It it apt to 
apUt into a anhitode of mionie iplintcn, of which no ate can be made. For optical 
porpoart, the alaaa moat be taken oat in ita liquid atale, being gathered on the md of 
the mo rod niwi the ceotrol portioa of a teoemly tkiinmed pot, after the upper laycn 
hare been worked off fat gcae^ articlea. 

M. Uaiaand, of Brmeli near Nrnfchatel, a worknua in the watch and clock trade, 
appeart to ham diacorerad proeeatei that fttraitbed almoat certainly pinwt of flint 
aline capable of farming go^ lenaet of remarkable dimemlnnt, area of 11 larhtn 
diameter, of ailrqnatc detwity and trontpamey. and oaoriy frie ftom •trim. Oainand’t 
plan cootiticdtMinl^ ia tbornoghly mitiog the melted " metal ** wHh an inn rod. 
Calnand JoioeAm. Fraoenhoffer, of Hnnirb. and one of the Urgret of the lenera pro- 
doord by thorn, the diameter of which ia * iaehca. la now la tha ohoerratory at Derpot. 

Qniaand wat loag in eommiuicBiioa with the Aecronomleal Society of Lnndooi 
and he cent orcr tome diace of flini-elam, of which kleeeta. Dollood and lirricbcl 
made a faronnble report. A eommia^ woi ibrmed, eauiatlng of llerKhcl, Unltund, 
Fore^y, and Rom hot owing to the annoying iatetfarencet of t^ rxeiee olBcen^ 
anCwi rt i taii dfaig toa Oorernment had mode aame apechd eace p tioni ia faruur of ihtMu 
oeieBtlfle experimenta. the reiolu were not pnetically of that high roloe which might 
hare bm expected.^ klany of tha obaarraliona however were of great ralae. Amongil 
other di^eerica might be named the rrmarkablv hraey giaea, the Sitkw^entU 
with which the diacurnry of the “ao-ealled'* nugnetiiatioa of a ray of light waamoda 
kL Oninaod died, and one of bia kmm worked with kL Uoatempa, while the widow 
and another eoa aet np worhi in Switaerlaod. From their mannfaetory Kane example* 
of Irtiw* erere cent to the Great Exhibition of 1S51. M. Bootempa aai In IBOIt pre- 
eailed npon to accept the faiTHatiaa of Mceeri. Chance Brodim and Oa to anile with 
them in Bttrmpu they xrera then making to improre the qnolity of glaaa. They MO- 
oeeded ia prodaclog duet of cxtcaordiuory dimenaioBa in flint of St ioehm diameter. 
Weighing two ewt., and of crowa ghua np to 10 inchea kteoara Chanea, at the ra- 
conun mdainm of tot jurpr, wrfe mdoeod to eabmil their due of flint-gtoaa to too 
opention of grinding, flonh ln g, and otocr procrtaei nrremiry la order to aaoertaia 
the onifarmily of Ha draauy throagbmu, aatf ita saperior qnaiity wae folly eetabliahed. 

^ kfafa of CUeby, near Ptrie, propoae* to aunofactare optical with toa 

addiliim of baryti*, magoeeia, and oxide of xiiic. In comldnatioa with boracir acid. 
The gloH monufkctnrrd hy kL ktak* b rxerrdi^y bmntifbl, but toe borocio acid 
rmderi it rcry expent|pa, ftl Canchoix, toe eminrat French optician, aaya, that oal 
of ten object ^•rx, t inebe* in diameter, nude with M. Oninaiid't flint-gbaa, eight 
or nine turned out very goo^ whUc out of an equal ntunber ofoltjret giamte ainde at 
tha flmt-gbit of the Eagliah and Frrneh mannfoctoriee, only or two it ■mm, wera 
fonnd arTTiceaWr. 

An achroiuatie object gfaui for teieaeopea and microaco p e* rnaaials of at boat t«* 
the coc made with gUaa of bad, or flint ghua, and toa oilier wito crown gbmi 
the Ifarmer p n me ei mg a power of dbpmmg the coloorod raya rvbiively to lu mran 



1, to lift a maaa of it in large bdlea. and bt it cool ia ibemi J, to potu it wot ftwa 
the pota into mould*} II, to allow it to cool in the poti, and ofterworda to cot it ofl'm 
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lioriKMital ttrii*. Tb« Iwt nwttHid *cM<mi BSordi of luufcnn ilMoJty, mica 
peealUr tncaatlocM bare been idoipCeH to ecttle tbe flinl gUn in tuiKhra iCnU i 
beenuee iH malrmb are of eacb meijoal dewit]'', tbe wide of lend baeing e 
cifto gfmeity of », nad lUicn of J-I, Ibtt they are aie to lUiid at inegnltr heighta ta 
tbe 

f >i»c r^iw» of thete licf in the iiiimi rictloa of tbe fonuiM, wbmbjf 

the botton of tboPQlUiiMAUyniuehleMheAted than tbe upper fart. toapUte#^ 
fbrnaee the teraperatan of tbe tom ct the pot bai beeo fbood to be UKK" Wedgew« whiW 
that of the botiom vM oaly eaneiitnring a differenee of no kaa than 1010 * K. 
Tbe DoeeadBy euiurqacnee bi that tbe denaer partieica wbieb enbaiilr In ibe howain 
daring tbe faaion of tbe malerUU, and after tbe Brel eatrkalioo of the gaM, mine 
Tmaa tbare. not bting dnJy agitated by tbe eapaniire force of calorie, lettag from 
btkrw apwarila .... 

Tbe IbllowinK mneothioa, dedoee^ from ■ cotmdtrratMNi of prtoaple«i may pro* 
btWy tma to fome mproremeou. If jmUuioiialjf applied- Tbe |rraat o^ert » to 
eonntfract tbe trodeoer of tbe ftMi of lend to diatribofe tieclf iote of dii^Tent 

denntiee i whkh may be effretad eitbar by meebanlciii agitation or by apidying t^ 
greateat beat to tbe bottom of tbe pot. Bet boverer httntogmeow tbe glue mey be 
SierebT made, lu anWqnrnl eepiTatioo into atrata of different denaitiee ranet be pi^ 

Tented by rapid cooling end iolajiieaiioit Ae tbe deeper tbe pota, tbe greater la the 

ebane* of aoeqnnl ipeaiBe grariw in their eontenta, it wonW ba adriealAf u> maka them 
widM^d etulinwer Ibaa lho« In aw foe nuking ordinary gUaa. Tbe inicriolitnre 
nuT ho effected eUber ^ Uding the giaee ont of no* pm iota another in the mrtaee, 
and herb again, nith copper ladlct. or by ftirring it ep with a ronai-r. lb«n 
to aeitie for a ebon time, till it becomea elrar and ft** ftom air bobUw The not 
may now ba mitn*ed fttan the fonaee, ia order to lulidify ila coolena in 
atogeoeoaa etaiet after which the glaaa may be benken to riacaa, and bepCTftttrf ly 
aoUc^ag it to a aeoond ftmiim t or what it eaaier and quicker, w# may form aoii^ 
diM of^rfaw withoot breakiog down Ibe potfbl. by lifting if oat iit^ nipper ladlea 
whb inwabanka, and muiiferring iba loupe after a Utile whik kto the annoelipg 

To render a potftil iff glaaa homogeatoua by agitation, la a moat ditBe^ “ 
an ifon rod woold dlaeofoor it. and a copper rod wooM be apt to melL An iron rod 
abrotbed in laminated ptortoum woold anawer weil, hat for ua expenaa. A aome- 
wai* lobe anppnrtrd within by a rod of iroo, might abo bt empU.red for ll» purpow 
ill cwafnl luiiiUt tbo atirring haing repealed aereral timea, tlO at IM th e ffiam la 
aoffered to atiffrn a Bnle by deereoae of lemperalora. It unit be thro altowed to 
aetiit and cool, aftar wbieb Ibe pot, being of imall dtounuona. may be drawn ool of 

JL The aeeood method of prndnetog the dcalrad uniformity eff miatare. ornalem 
in applytogn greater beat to tbe bottom Hun to the apper 

Fif. 90t rvpmenu ta aeetiaa a fttrnaee eoorrired to rfeet tbia abjaet. It b e)be* 
di^, and of a diameter no greatoT than to alfow the Bamro 
to phy roond tbe pot, cootaining ftom thr« to foar 
aitrenmi matefiato. a ia iba pot, rmttog opim the anbW 
grid * a, bodl of Bre-bricka, whoea apeiiw at* wide 
enoagb to let tbe flamea liw fteelj, and aiiike the bottom 
Rod ftidrt of ilm VRmei. Ffom to S radirf ihM Rrch* 
the foci grate c ff ia piaeed. n c are tbe two worfcag open» 
tog* for tetiodnctog the nuteriaia and toapeeting tbe t*o«em 
of the feaku t they muat be cUieed with Bre-tiiea aed inled 
with fire.ctay at tbe begianing of tbe jwoeeaa. At the bask 
of lb* fornacr, o pp o ait e tbe amulb of the fire-placa, there i* 
a door-way, which bi bricked ap, raerpi opoo accaaton rf 

S itting in and taking oat ike pot. The drawbt ia reetdxud 
r meant of a •lide-phtt*. up<a tba arawtk af tke aaa-pit/, 
be pot being bentad to Bto proper pileh, amn* poriBed p«*rl 
a*b, mixed aitb fully twice io weight of celoindne 
land, ia to be tbrowa tola it, and after the eomptela fo^n 
tbia mhituie, the remaintog part of the wild, ai a n g with tba 
oxide of lead (Bn* UtbxrgaX >* to bt mrrwn apoo the mribcc. 

Them aiUecow particle* ia their dcecrot «er*e to extriraM 
tbe air ft™ the max*. WUrnerrr the whole i* fi yl, ^ 
heal moet be atnmgjy urged to inaore a compioto naifbtmily 
of comhinatina by the toiernal mMlnna iff the partiel^ A* ' 
anno a* the glam baa been fonad by making teat pbula to ba perfoedv fina, tb« Cr« 
auml be whWrawn. tbe two worktog hole* moat be opened, aa weU a* lb* moniha of 
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Mli pit to Bdath Ihm lagrrm to eontiac esmata oT air, M M to <aa- 
BUH to qnclii; at ptoaiMat a moditow amtU to tb* aaifenutT of 
tarn (taa*. 11 naf b* vurtb «bU« to Mir it a Itttlr viUi tW aottorr rod M tb« «mb> 
^-acraauu <i^ tka eoatto^ proem. The aoiidUlad claaa Bay Iw aftervards dviwbid 
i» eitoehtitdaJ dim. vkkb after ciuppiaf off their tdpn, arc to be 
pla^ la proper porcalato or Maoe-wan diahea, aad npoaad to a aoAauaa hcoL to 
**i^Ji*«.**Tl ’***"* • Irtoicular ahape. Great care ataat to tah« that the heal lha 
appM by braaw be rrry ai|Bablc. fcr toberekac wriathea adebt be tctt 

r.^ly reprodatod to A email oeea apoe the p4aa of a ba^a. b ^ 

StM far lito parpate. whieb betog heated to dell radaeaa, aad thee eSntobed. b 
mdjr !• KiAfU Aii4 AftrnrmnU wmesl tht mnrhni^il nit on . 

Gato^'i deaee cpi^ Slat (tom, of tfoeiBe (rarity StolS, coaBata, by aaalytoa, of 
oalde nfl^ earu t Iiliea.44-3| and Mtaab. 11-75 1 bat icqairre Ihr ita faraialiM the 
^oata(ia(r*d«aut>-ICMpoaBdiu/(Toaadqiiarui ton po^afftae rod bad i U 
^mto pa«aab j aad fraai f to 4 pooada of ealtpetra. At ibb epedm of 

pm le tpJarH by aa caeam of potaeh, it tboold ha oomoaiaded with rather a detoot 
L "tol^ by a praponpamhiy hi(ber or loafer heat. A (aad optical (tom 

to beta la^ to Oen^y with 7 paru of pen fad bad, ■ pom of Saely (roaod 
•laartt, aad » poru of rilnaed horaa. 

**. pme. Thle. like Rapibh croc a. (tom. hae a eeda liar, whercaa IRat-etom 
^airet pouth. aad ie aarvr of (ood qaality wbea node with wda. We dbiri* 
bate oar aeeoaal of Ihb amaalitctaro aader two boada. 

1 .. Auraecm eod priaeipal maehiam, withoat wboar koewledfc It woaH 

2S“*“ *" oadenaaad the teroral pneceeca of a ptote-(tom toctory. 

fa The anirrtob wbieb enter into the tompoeitiaa of tbb kind ofitoea. aad the 
of opcraltoM w^h they aaderpo | derotlap oar ehtof attentioa to the ebaapm 
« iiaproroMta which loo( eiperieaee. ealiehleaed by Budeia cbemiMry, hm tolro- 
tola the (real watoeuiry of »oinuOoimlM in riaaoe. aader the diroetioa of 
M. Toamert It nay bowerer be remarbad tiUl the Rnplbh r»-t pmi maaafWetare 
adraatagm from the tai (Ttodto( aadpaUabiag ma- 

The fiiUawiae daacripuoo prea by 0r. Uro rofero ilraoeC entirely to the maaatoc- 
tiiro of (tom la Fraace. It b rotoined la eearly hi oripW tona. aad to la 
aearly ell mpeeto. e^aally eppUeabb to the m i n a to ctare of the beM plate (torn la tbb 

MWitrj. • • 

raiT^r**^** aijkia( toe brielu lad poliihoald ha ftc. frata Bme aad iroa, and 
•'* *•* F"*** «i< old pott paianl toroii(h a lilk liere. 
If t^ ctoy l» ptoMie tt will boar lu owa wet(bt of toe powAn^to if iborter to 
Ihi^afthe. Bat befon mia(liB( h with toe anaral of oM 
pota. It be dried, braieed, tbea poked, (rnoad. ud doaBy dnirtoled by epto- 
two with water. d m itto ti oB tojoagb a hair ebre, and eahrideace. The ctoy di^ after 
pamin( toe aierc b called tfyi (cnoAt). ” 

^ brieha. eemeoted with tlip, aad hm at each of ill foor 
Win a peeaQar iuBetlia( arch, which conimunicalca with toe IWrnace toteeaiHy. aad 
tb^ denrn Htaoieat beat to effect to part, if not wholly, toe UDeaUa( of the mta. 
whbh aro alira^ depmited ibero a laB( tone brforo toey^ua mod. vHno of UM 
appreprtotrd to tola p«rpaa^ are called poC-archm. The firartob 

ofwtia*ealird toe ihitat,aaolbrrcalled deeewnA 
^ Ihrwh whiri dre mar be kindled to toe arch itielC when it 

^ im«Mry fcr the inii«lia( o/toe pota, a prmtieo aow abaaduoed. 

^^ura^ of a furnace b eammoaly a year, or at amM 14 moatbii that of toe 
Ja SO yean or apwardi, m they are not czpoted to lo itronw a heal, 
la toe taanafactarr ^^t^gtom two aorte o/ eraeiblet aro employtd. called toe 
pm and hmina feAwroX The drat wtrre for ooataiaiag il^. iuuertolt to he 
loimled. and fw kiting them a long timt in toe incited Mate. The raroflea rcerire the 
iMited (tom after it la rafined, and decant h oat oa the tabb to be rolled toto a 
Thrw pot. hold l^aid glm for ato amall bmiaa, or for throe large otma.1L to^ 
eiapoyed te makmg mimei of (raat dimcniiofia, that to, loo tochia long and ap- 
n •ilk • porn, and II eatettm, g of whkh 

^ 4 urfti wd ovrctkaof thmclMBremAdcaoUlcd tad 

T!? pwfcrt nbvftp the mtadittuf tad tb» Imrgtf ohm trt ohitM# p»* 

rallclo ^pe^ Towa^ toe auddle of ibcir hei^ a natch oTgroort, two or tom 
imtom broad, nod an laeh deep, b left, called the girdb of the carotte. by which pert 
they are greeped with the toaga. or rather are etotoped to the iron ftme. Thb frame 
goet nmad the foor Mdm of the ■nail carcuta, aad may be placed iadiffereatly apon 
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all Uieir litoi ia tbe ealwf omttts, th* ginlle atoiali aaly ore* tka t»o large utle*, 
hr eanai thar eaaaal ba larnMl ap Her *• r,J^ •<>*. p- 

The po« ia aa mrertad tmncakd coaa. Che a cniwa plaaa pot It ia ahoat SO tachr* 
hiah. aad Iron 10 to 3* laclie* wU«, barlading iu thickaeot Thrrr i* ooly a frv 
iacbr* st diArrean brlw e ea the dianiater at the top aad IhM of tte bottoBL The 
hoiMa ia ihr** iaehaa ihiclt, aod the body tarn* indaaJly thinner till it ia an Inch at 
the BKiath of the pot 

The larg* baiUmg or Iwtiiry, at which the nelliog faraaoe ocwnpina the middle 
i|ae*^ if called the ItaUa la Frmh. At Harmbead in Laoeaahire it ia eallrd the 
foundry, and ia of maimihoat dtmeaaioaa, ila Iragth ia SM Ihet and Iff breadth IU. 
The fhmooa AoJh of St Uokain ia 174 fact by I to. Ahnig the two aide walU of Iha 
«•&. which are aolaUy eonatmcied of hawn atoac. their are .)peBinga like the** of 
oociunoa oerna. Tbeaa ortM, deatinrd tnr iba annealing of the nawlycaat plate*, 
bear the naaw of (wrfaaiMt Their aolct arc ndKd two fret and a half abora the Irtel 
of iba gtonnd, in order to bring them into the cam* horiaoatal plane with the caatiag 
tabiea. Their length, anonntiag aDaMCtinc* to ao ftwt, and their breadth to »l, are 
iMairnd ia order to aocoonaodatr •, 8, or arm 10 pU(n of flaai aloagaid* of rnrh 
other. The front aperture i* eaUed the throat, and the hark door the Unit throM 
(jmafrfh) The eanjaaiae ia heated by caaana of a Are-place of a w]aare form called 
a Cuwr, wbieh extendt aloag in aido. 

The Ihnndiag or owhiog hraaee ia a aipmre brick baiiding laid on aolid fimaiUtiooa, 
beiag from • to 10 ftet in each of ha froou, and riaiag inaidr lata a raall or crown 

aboot 10 fret Ugh. At caefa aagie of ihia upu^ a amall orra or arch ia cenatnictcd, 
tikrwiaa rsalted withia. aad emaaiaaicatiag with the melting fiinmce Iqr a<|nat« doe*, 
eaUed /wmtnat, throogh wbicb it iweeirra a powerfU heat ihourt mtieb nfetior to that 
round the potx The arrhei are ao diatriboted aa tbnt two of the exterior ahlM of ibe 
Ammce ftxad wholly free, while the two other eidea. on whidi lb* arrhe* eneroach, 
offer a fro* inae* of only « fret In ihia imcfjaeenl apace, two principal opening* of 
the fanmee. of equal tin* in tarh aid*, are kft in the boildiitg. Th«ne are called 

Unnela. They are deatined far the intmditttioo of Ih* pou and tb* IWL 

On hwkiag throagb the lunnela into the maid* of the ftini***. w* perreiT* to the 
right bead aad theWft. atong the two /iwa aidea. two low platforma or rmpm, at leaat 
ao iDchm la heigbl nad breadth. 8ee/f*. 8M. BW. . 

IVae eimea (aeati) being intruded to anppori the pota aad Iba rwTCttea fined with 
beary matiriala. an terminated by a eUpe, wUebenaarr* ibe Widity of the Anselay 
nou^ Tbe alotu* of tbe two ige* ratand towanfa the middto of tin fiiniaw^ 

neetraatoleareamaoeof oiUyftooi«lolOlncln*b<tweeBlh*m<orlh«beanb. Tbe 

end of Ibie i* perfijmtod wilb n bole aafieienUy largo to gir* paeeage to the liquid glam 
of a broken pot, wbik ibe reit >• prraerred by leding it from tbe aumib into tbe ad¬ 
joining enretto. . i._u_ 

In the two targe parallel aidm of tbe fhmace. other aperture* are left, much wnUl^ 
than the tonneli, wWh ere called ewrroeur (p*^ holeay The lower ime*. er the 
onereuej- ea Aw, called ruortoi opening*. beewuae.beiagaUoUed tn the adn^ioa ofl^ 
meek, they ar* eaaeUy ou a with theeurfito* af the wpea end 
the t-'tr. ™t*e of cnat Iroo Amu the IbrwUolda af tbeee npealng*. end A^titale Ibe 
inwem and egrem of the cnTeiM* The aperlnni* ar* arched at top. with hewn auma 
lie; the tnnnela. and ar* li ia^ wide whmi the eurctiec are IS ^bathr^. 

The upper and •waller aperwrea. or the hinberawrreoar. called Ibe liW««jhol«i,be- 

canx tbn iern fbr tranaraalng tbe llqwid glaea. are three ia number, and ar* pM 
ai orMtoebeenboretheearfaceoftheewseu A* the pot* are only 80 inebe* bi«h, 
Itbeeaamaeaay toworktbroogblheaeopenlngieitberiatbopotaorlbemiWIrf. Tim 

tnu eund oppoaita to Ibe two pUlara whkb aenarnle the opentag*. *o that a atmee la left 

beiwera Ihrm for one or Bor* e«f*Wi»*c«wdu»g Wibe tiaeof thelalter. hbobriou* 

that If the lunael* aad oarrewu* were left open, the fomace ««j|jd not draw or take Ibe 
rcqoiaito fboadiag heal. Hence the opening* are ahiu by mUlTof Are dlcn. Tbe** 
ar* pul in their placet, aad retoored by Beam of two bolea hA fai them la ewtr- 
eiMmdeaao with the two proogtof a Urge iroo fork coppoettd ^ an axle aod twoiraw 
wheeK aod tcraaiiintrd by two handle* which tbe workmen lay hold of when they 
wUh to more tbe tile. ... . » i . . 

The doaing of the lanod I* more complea. When u la abut o* rend j lor the firuigi 
the aperiiine appeal* Wit ap with brick* and amrtar from the top rf the arch to ih* 
nid^oftbatiianeL The iwnaloder of the door-way U elo*ed. — l. on tbe two eidea 
■town to the bottooii, b* a amall oprigkl wall, fikewiae of brick*, and I ioc;^ brand, 
catird walk of ibe yA^ t A. ky an aaaemblage of picee* called pieoe* of Ibe pAqw. be- 
oauaelbewboUofihedoeureoftbetaaneiWrtlbenameofjArae. TbeuBperbale, 

4 inche* aqnara. kcallcd the (kur. throogh wbicb billeta of wood arc Baaed iato tb* 
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•nl Fad k aba iatT<idan4 btfo Um poMeiiar o|wtilD|i. Th« flreti aln;* kc|4 
on lha Wank at ika Uoael, vhich k oo tkU aocoaot, t Ukcka* biflur tku tka fornaca* 
Iknutb, fat ordar Ikat the glM ahich na; acciiiaatall; fall duva aa k, ao4 which daaa 
aot ttow eff hf the buiMai hok. aujr not iaip^ the aNabaaiiaB. tihoald a bwl; ot 
■Um. bowaaar.at bt Ihnc olwtreet tba (rata, it noil ba rrtanrd with takea, I 7 af«o> 
the taaael aad daaioaaliax the ira.^ cinppcra ot the fimfi, 

Fonnrriy waod fhel akaw wat amplojMl fuc bratiaa the I8rlthi(.(itraae(a of tha 
ahror-obia anaalacva 7 of Saiat-Uohaia 1 bat whbiaUMaa bw jrran, tha director of 
ihewurkaaiakaaaaawithaeaHjr^aaladvaaugeofpil'CoaL la the aona eUahliabateat, 
two Bwhiag faraaeM aa; bt Baae, oaaef which k tred whh wood, and the other with 
enab, wtiboal u* diftrrrace bciag peroridiUc ia tba ^aalltrof tha (bat IknUahad bjr 
aitkar. It k aot'traa, aa haa beaa tialad, that tba iauudueihio of pu-eoal hat auda tt 
aacattar; to work with oovrrod pate ia order to BToid tha ditetdoaratna of tba oulariak, 
or that mmw atkali waa rtajairad to cuaipcaaate fiw tha d l m i n i thed heat in tha ooTctwd 
port They are aot aow catered when pit-enol k aaad, and tha aaaa tareeta It ob- 
tainrd aa heretofore bjr baeiii(tbe aiatenak two or three hocnka^pr ia the potoead 
the mtettca. The coaMructM of the fanueaa in whkh coal k hamed k Um bbbm 
aa that with wood, with aliflit mndiHrationa. Iiutcad of the chaw Wituaned hearth ^ 
tha wood Amaee. there k aa iroa (rale ia the coal-luanh ibrou(h which the air 
enter*, aad the waMc aahet deacead. 

When bdbtaaf wood warw aaed aa foal, thaj were well dried betirrh a nd , bj beiaf 
placed a few data ea a ftatne worit of wood called tba wheel, pbeed two bet aboee 
the fhmaeo aod lu artbaa, aoU aupportad on fuar pilbra at tuma d la ta ne t (roat lha 
anc^ of the baihUnf. 

The pro p eaa of cbetabUT. the dkeorery of a B»d prnoaaa Cor the man abe tnra of 
anda htna ta aali. which Airoiabca a part aUuil ef oaifum powrr, and Ibt oertaia 
arlbcdt of aaecrtalniiif IM parity. ha«e readsred thit depannwat of ( la aa H aa k in( far 
wiorr rertaia than fcieiaerfy. At 8aint>Cobala on alkali ia e aipl o yed aaaept artiddal 
crtMak of tnda, prrpaivd at the auBafactory of Cbauiy. aohahliary la that eatab- 
UehiaeBt. Tba Ant crop of loda cryitab ia rcaeretd for the |ibte-(hat aiaattlhc- 
tare, the other cryaok and the aathrr-walcr talu arc told to the laakcn af iabrior 
(bee. 

If (hwe cmnaiaa macb bad it hat a yellow tint. If laaaftueat b |irtMat It rbanpee 
by the iniina of U(ht ta a pab raecb mn imparti a doll (Tcaakh tint (therefore tba 
pmponioat of all theae taateriala tlMald be adjutted with ipM rare. 

At the MlfToT'plau wnrkt of KaTcahend. near St. Ilolen i ia Inarashifw, eoda crya* 
tab. ftna the duiwiipniitiiin of the talphale of toda by chalk and coal, hare bcea abo 
tried, kat wltkoot equal tacocti u at fount-Gohaljit the bilm being nnquctibnnbly 
due to the impariiy of the alkali Dvnre, in the Engliih etia b lkh w eat, the toda nok 
taiord by treetiu tea.enlt with peari-ath. whence carbonate of toda aod nmriate of 
pocatb icfoit. The latter alt k eryttalllMd out of the tningted tolatioo, by eeapora* 
tion at a moderate beta, for the carbonate of coda doei not readily crytlalbae till the 
temperatore ef the tolaiioa foil belotr 60° Fahr, Wbra tha manate of potaah b ibaa 
rrmoTrd, tha alkaline e er boa a te k rraporated to dryneaa 

Lnog capenciMe at Saint-Oohain kaa pmred that oae part of dry earbanate of eoda 
k adequate to citrify perfectly threw parlt of 6ae ailieeooa taad, aa (hat of the RKmnd 
of Aomoot Bear yeaUt, of Alum Bay la the lib of Wight, or of Lyaa ia Karfidk. It 
k alto haowa that lha dagne ot heal baa a (real iaflueoee apoa the vttriAcallaa. aod 
that laenieet of Irntperatart win eampeniale for a certaie deftdcocy of atkali { fbr It k 
certata that a rery tawog An alwayi iUMi|ialn a g^Hid deal of the etida, and yet the (km 
k not leta bcaotifal. T^amacpaifoctaurrur-plMa hae cooitanily afforded to M. Van* 
tpelhi. hi aaaljtk, a poitioB of toda iaAiriar to what bad beea employed In Ita forma* 
tHMi. Rraee, h kae bceome the practice to add. foreeery 100 narti of ealbl or broken 
plate that k mixed with tba (bee eompoaitioa. one part of alkali, to make up for the 
loae that tbe old (iaae muei bare expenenoed. 

To the aboee ateathmad p r op o n wa a of land end alkali, ladepeadratly of Iba collet 
which may be need, dry tlaltcd bate carcfiiUy elAed b tn be added to ibe aianaat of 
ooe taecotb of the aandi or the pmpattiaa wiU be. uod, 7 cwt. t qubUinie, I cwt. t 
dry earhaaete of eoda, Sewt. and 9T lilt. 1 bcaidea eoUei. Tbe Umc Improrce the qaalUy 
of Ibe (bee) rradenog it lata bhub and tcia Uahb to ehaagr. The precotiagquaif 
tiiiei of malrriab. eahably bbaded, bare been ntiifonuly found to affim moat adeaB. 
tageuoB mnlttL The practice formerly wae to dry tint auxlnn, ae auun at it waa 
made, ui the arch for dir malariali. but it baa been atcertaiaed that thk (tap atay he 
dbprnae^ with, and tbcmaaU portiooof humidity pmeot k dkaipatedalmutt iaataiuly 
after tbn are thrown faUu the ftimaee. Tha coat of gbae preriootJy applied to lha 
iaaide of the pot, preecsia tba nuattare from doiag them any barm. Fur tfaia naaun, 
when the daiaand for (baa at Saint-Goboia k eery gnat, the maleriak are aciiber 
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fnttod mot m* driad, Wt tborcUed dtnwtiy into Ibe pot i Uib k ealkd fasoding rom. 

Six ■nriria an anplojad k thovoUiag ia th» aniltTiaii nthcr frittad or athr^k*, 
for tkc adu of nptAu^ and to p ra ia at tha tomato grttiag confad. Ooftbitd of 
tfa« mlxtore k tatrodoccd at ftnti «li«ar*rr ifos k aiclli^ theMcoad tbiid uthrowB 
ka, and ibm tW bat. ThMa tiirac augia an talkd llw dni, tccnod, and ibiid fmiua 
or foondiag. 

Aeeording to tba aacirat pprartke, Um foaodiaf and radidiif ware both exreoled in 
Ibr peta, and It waa ant till Iha gUua wai Trdnrd, that it vaaladad iaio lha cnrrtiei, 
where it irmaiacd naljr 3 Itoiin, the tinw attotUTf for the durngagenteBt of the air 
babbkf iattoditoed hjr the trantTaaina. and for girma the mrOtl the proper co o w nm e e 
ftw caating At preamt, the period iwpiiaiM for fcanding aod redniag k eqaally 
^ridad brtwem tw pota nd the caaettaa. Ttaa Butcriaban left Id honnia the p^ 
and at Bianjr in Um raavneai aoibal ia S3 boon,lbrglaaa krradjr to be eaat. During 
the laat two nr there bnnn. the Sreman or tutor ct a ail to add fold ; all the openiaga 
an ahnt. and die gkat k flowed to aaa aw ie the requiaila ftniditp) aatqicratkaiealM 
tkMtaf tbe glaaa, or ftr/antiop tht t at mom f . 

The tranafor of the glaaa into the raiwttca, k called fodiap (tr{kfop')> Befonthkk 
door, the rarettn are cleared oat, that k the glaet nqpainlag on their hattom k re* 
nanr^ and the aihca of the firing. Tbej an lifted rid hot ost ti tbe fornace b; the 
method prearatip to be deaerib^ and pbwed on an iron plate, near a Cub filled 
with water. Tim workmen, bp neaoa of iron nadiifoa A fort Imig. fiattennd at oar rod 
and bamairTed to an edge, acoop out tbe finid glaaa capedUinaalp. and tbnw it into 
water t the rareetca an now returned to the Auiuea, and a fow nuualea aflerwanb tbn 
ladiag begioa. 

la ibk operatka, Udica of wrwoght inm an empioped, fitnikhad with loog handln, 
whieb an plunged into the pota thrnngb tbe upper opmlnn at kdiag boiaa, and 
Immedktalp tnnafor tfadr charge af gfaua into the bodieti. Each worhinaa dipt hk 
bilU onlp three tiniea, and enplica iu eonteaia into the enratte. Bp theac three 

imiaenioaa (whence the term Ir^br k deriecd), iba large iron apoon k heated lo nmeh 

that when plunged mtun tnb fuU of walrr, it ma h ee a noka like the roaring of a lios, 
which map be beard to a rerp gnat diitancr. 

Tim founding, refining, inoccrnanair being fln Uhed , tbep neat trp whether the gkan 
be nadp for ennting- k itb thk rirw, the end of n rod k dipped into the bockeb which 
k cmtled ibmmiattltt pUttt tbe portira Inken np bring nllined to nm ofi^ nnlurallp 
niauinef n pesr.ahnpr, foom tbn nppennnee ef whiefa tbep enn Judge if the couiftenee 
be proper, nod if nnp nir bnbhlre remnm. If all be right, the eiaattm sn takeauat of 
tbe fnnace. aod eunecied la the put of tbe fodfe where their caoMnlc an to be poored 
ewt. llik proceu reipiiran peculiar iaatrumenti and mnni jwletlnn a 

(Wfop — While the glau k refining, that k, raming to ia highest point of perfee- 
lion, prvpantica kmade for tbe most unpottaalproccm. the casting of the plate, whose 
soeccM crowns an the prelimiiuup kbenra and carm Tba oren orcacyuoke destinsd ) 

to receire sad anneal the plate, m mam heated b}- Us small fin or timn So such a pUeb 
that ill lok map baet ibr wusa Icmparstarr aa tbu <f the pktn, being oeuljr nd- 
bot at tbe mucnenl of tbeir being introduced. An uoaqoal degree nf beat w tbe 
nraasoe would came hnibaga uf tbe glam. Tbe eaitiiw ta^ k then rolled lowsrda 
llie ftnot dMir or Ihroti, bp means ef Icrers, sad its isrfoce k brought exiedp to ths 
IrTrinribesolsoftbeoTus. . 

The Ubia r.jlg. MS, k a mniiof branre, or now prefonblr esat-ans.shoot lOfoet 
loK S foct heoM, and foam S te 7 iaebes ihiek, supporlad I 7 n fosroe of coipcnlrp, 
irhleb rreU on ibrw cM-iran wheels. At tbe end of t^ Ubls opposite to ibsl neat to 
tiir front ff the ocen, k a eerp ftnog fiame of timber-work, eallcd tbe puppet or 
standard, upno which tbe farnoaw roller which spreads the glsss k Uid. bciun sad 
after the casting. Thk k S foot long bp 1 foot in diameter 1 it k thick ia the metal 
but holluw in the maim The same roller can serre onlp for twoplalcs at ooe casting, 
when nnutber k put ia Hs place, and Uw first k laid isule to coot t for oeberwisa tbs 
hot roller woaid, at a third canting, maks the plate espsod aneqaallp, aod eanne U So 
cra^ When the roHersire not uiictioo. tbep an Uid aside in strong wooden liwues, 
like ibese cmplnped bp miwpets. Ontbetwosidetof lbs table iaiheliac of Ui length, 
an two parallel ban af hennac, (, t, destined to snppert the roller during itsiMmaga 

from rod to rad I the thickness of theme bars determiam that of the plate. The tahU 

being thus arrmoged, a enne k bad recoona to for lifting lbs curette, and keepiag it 
■ospeaded. tiU it be emptied npoo tbe tabicL Thk raisiog and BBspctuHio an cfiix^ 
bp meaatof an iron gib, ftmushad with pallspa, bald horisnoiallp.and which tana with 

them. , „ . t . 

Tbe tongs. T, jSp. 905, arc made of four non bars, bent mto a sqnan ftbae in ihnr 
middlr* tof cnbriftciag tkt backsL Four iVDCCcdiim froai thft contfO iao 
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tnm* T, are unUcd at tKeir oUi«r and* totoariagwhieli fltiiatothelMok of thaemia. 
Thingi being thni anangtd. all tba wnriunen of the AmumIt j oo>opcrata ia Iba maaipa- 



l*lloa* sf tlw cauing. Twoofthrm A>(ch.aml place qnickl^ in front of oae of tlw lover 
openinga, tba ■anil en-retle-caiTiaga. vbkb bean a A>rbed bar of iroo. having two 
pnmgi oomnnoding to the two botea left 1« the fire-tlla door. Thii fcrii. moanled 
on the aalc of two cait.iraa vfaeela. extenda at ill other end ialo two braarhea ter* 
mimuni br handlei, bp vhieh the vorknin move the fbrk, lift out the tile Mopper. 
and mt it dovo againat the outer vail of the fttnuoa. 

Tbe Inatani tbeae men tvtiiv, Ivo othan pnah ftirvard into the opmiag the extrr- 
Mip of the tenga-carriagii, ao aa In aeiae tbe backet bv tba gvdle or rather to chuap 
it- At the nma thne, a third vorkman ia boap viih ao ireo pinch or Img ehiici, 
detaching the hoehet from ita aeot, to vhlch it oftea adbcraa bp aoow apUi gUaa i 
vhenerer it ia free, be viihdrmva it from the fbrnaeeL Tvo powerful hrxaehea of 
iron naitad bp a bolt, lika tvo aoiaaor Uadea, vhieh open, oome together, cad }uia bp 
a goadrant aaar the other end, form the taaga-eairiage, vhieh ii moanled opon two 
vhaela like a track. 

Tbe aoiae dcocriptHm willappip almoat vhollp to the iron*plate carriage, on which 
the bockat ia laid the ntonwnt it k taken ont ef the fttmace t ibe oolp diSeitmce in ita 
eonatraetifla la, that oo the bent iroo ban which form tha tul or lover atepa of thia 
carriage (ia place of the tnogt) ia permancntlp foatened an iron plate, oo vhieh ihe 
bockat ia pla^ and carried for the caatinK 

Whanevar the cmtle ii art npoo iu earrhigr, it mnit be rapldip vhecled to ita atatioo 
naar tha eraae. Tha tonga T above deicribod are nov applied to tbe girdle, and are 
then hooked upon tbe eraae bp the anapeatioa chaiai. In tkii poaitioo the hoehet In 
akimmed bp atrniu of a copper tool called a nbre, bccanae it hat anrlp the afaapa of 
that vrapno. Everp portion of the matter remnrad bp the ubtv ia Ihrovn into a 
copper ladle t/wede dr poaria), vhieh ii emptied from time to time into a ciatem of 
ovter. After heiog iktmawd, the backet ia lifted np, and bmahed verp clean oo ita 
ealea and bottom i then bp the double hnndlcf of the anapenaioa^tongi it ia aviing 
roood to the table, vbm it b aeiaed bp the vorkmea appotnled to tnm it over: the 
rotter having been pnvkn^p bid oo ha mler ban, near the rad of tba lahb which b 
in rontact with the a nnral i n g evan. The rvrettr-mra begin to pear cot iovnrda the 
right rxtromitp a of tha roller, and terminate when it baa arrived at the lel^atrrmitp 
n. While prrptriag to do to, and at tha iaaiant of eaadiig. tvo mra place vllhin Ihe 
niler*hor oa each aide, that ia, betveeo tha bar and tbe tmnid gtaai, tvo iron iaitm* 
menb called fotadi. ai m, la a, vhieh prevrat tha gbaa from apmeling hrpnod the 
raleri, whlUt another drava along the MbU tbe wiping bar e e, vrapp^ ia llaen. to 
mauve daat, or anp naall o(f}rela which aup IntcipoM betarcen tlm table and the 
ti<|aid gbia. 

Wheaerer the bmIiciI glaai b ponrvd oot, tvo men apreid it over the table, gnidiag 
the mlltf alovip and Meadilp alrag, bepood the limlu of the glaai. and then ran it 
aawlp uto the woodea ataadxrd prepaid for ila racaptioii, in pbee ^the tmilea r r. 

. The twrlte*. whibatili red-hot, b hang again apoo the crane, art OB ita pUle- 
ireo carriagv. ftvrd (Han Ha tooga. and rvplactu in the ftintace. to be fpeedilp cleared 
oot anav, and chargad with fraab Said from the poo. If, vhib the roUer gUdea along, 
who rauid bp with picktng toob pere ri va taara b the aiatter m ad¬ 
vance of the roUar, and can daatraoalp loatra them oat, ihep are aoilablp rrvardad, 
ncoording to tba apot^vhera tha blembh bp, whether in the oentre, wbera it would 
bar# proved mob drlrimaatal, or near the edgo. Theie lean proeeH omallp lhan 
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00*11 im^oM of wmi-TitTiflcd mittor wlilaii flUl ftroo the Ttall of {mieF, snd 
team their demitj ocenpjr the hattam of the conAn. 

While the pUlc it Oill mi-bot end ductile, ahoot 1 iachet of Hi rod oppocH* to the 
earjwttiti door It turned au with a tool t thit portion it called the head the oemri 
a^ntt the ootaideof thit Mad, the dwrcl, in the ihape ofa nke wiihoot teeth, it tp* 
pUtd, with which the plate it leantimUj ptuiiid into the orn, while two other work* 
■ten p re t t npoo the apper part of the bead with a wooden pole, rifbt (eat loog, to 
pmerre the plate in iti bodaotuat piwitioa, and ptcreat iti beiag warped. Tha piata 
It now leA for a tew moattnli aaar the throat of tha raroaaMt, to gire it lolidit^ t 
aftrr which it ia poihed limber in bj meant ofa errjr long iron loot, wbota rxtrcaiUy 
la forked like the letter *, and hence bean that name i and ia thenl^ arranged in lha 
nioct toitable tpot far allowing other plalei to be introdoced. 

Huwerer nnmrroiii the manipnUtkiDt exeented from the tnaamt of w itbdrawing 
the eataMr from the Atrnaee, till the catt-plaia it pnihed into the intanling ovea, ihep 
are all performed in lent than fira mlnotrt. 

Wlien all lha platet of the lama eMtiitg hart been placed ia tha earpaaitr, it ia 
lealed np | that it to mjr, all itt ori6e«t an oloaed with iheett of iron, lorroaiided and 
made light with pUitic loaak With thit precantiun, the eooUnf poet on tiowip aad 
e<|uabij laeecrjr pan, far ooeooUiigeumiitcanhaTeiceettlotlHiratcnoraftheoeeo. 

Alin they an perfeetlr cooled, the idalrt an earrfliUpwithdnwn one after aaoiher, 
keeping them ail tha while ia a horitont a l potHion. till thep ate entindj out of the 
ewTf awiaa. At toon at each plate ia taken oat, ooe Mt of wtirtta e n lower quickly and 
ttei^ilj the edge whieb thep bold, while another act raiaa the oppotite edge, till tha 

t iaia tie placed nprq^ on two rathiou ttnflVd with tlraw, and eoeeied wnb canraik 
n thit eertkal pcwiuaa thej ptaa throub, beneath the lower edge of the pUto, ihne 
girthi or ttrapa, each faor hmg, ihuiaentd with Wither in their middle, and ending 
in wooden hondloi) ao that OM embrtect the middle of the plate, and the other two 
tlM endi. The wnAmen, tie fat nmabrr, now tciae the bandJea of the atrapt, lift np 
tht glatt cloicljr to their hodiei, and oonTej it with a regnlor flep to the waiehoote. 
Here tht bead of the pliu ia llrit eni off with a diamond n}aire, aad then the ehoia ia 
ottratirrlp examined, in rderence to iu deliKti and inpeWeetioot, to deteralao the 
trctioni which mn*t be nude of it, and the erentoal aiae of the pWoea. The ptringi 
and moU cottingi detached an act amde, in order to be groond and mixed with lha 
raw material! of aaolher glaea-pnt 

The omuimrat in whi& the ronghing-down end amoothiag of the plalea la per* 
fanoed, n ftirn’ithed with a ecoaidenbW number of itoiw lablci, troly bewn and placed 
oi^ tike hmiari taUei. in a boriaoatol potHion, oboot f feel aboee the gimmL 
They an rectangular, aad of diffennt tiaei p r opo r ti onal to the di nume t nw a of the 
plalet. which thep ooghl alwapt to exceed a little. Tbete tahica an enppaned either 
on MOM piUort or wwiden frumha, and an tomaiHird with a wooden hoard wboae 
upper edge itandt tomewhat belaw their lerd. and leam in the tpnn between it and 
tha itona all roond an intarral of a or 4 iacben, of which wethall p r ua rnifl r at* the ttin. 

A eaal plate, oalam fanned on a tahie quite new. hat tlwaptoM of Ha facet, the one 
next the mhlo, rougher than tbeother i and with ihia facing tht ronghing-dowa hegiaa. 
Wtib »hi« rfew, the nnontber faec ia cemented on the Mnoe table with Paria-plnuwr. 
lint often i a e t t n d of ooe plate, terml an eemented a W ip gt h le of etch other, iLite of 
the tame thicknem being eanftiJlr aelected. Thep tha take otM or man crude 
platen of about oneHbird or aae*nnirth the tarfaee of the plate fixed to the table, 
aad lia U on them with liquid gppnim to the large bate of a quadrangular truncated 
ppruttid of atone, of a weight proportioned to iti extent, or about a pound to the 
tquoiT inch. Thle ppnmlilal mmler. if mall daed, heuu at tuch of Ha onglea of the 
upper fitce a peg nr ball, which the grindert lap bold of in working it i bnt whan of 
greater dimentinn. ihm ia adapted to h boritootallp a wheel of alifht conimetion, 
9 or Iu feet ia diameter, wboae cireumferenec it mada of wood roocacd lo ai In be 
tetard wbb tbe hand. Tba apper plate it now rubbed orur the lower otMU, with 
moiatraed tend applied between. 

Thit opcTatkm ia howerer p er fo rmed bp marhinerp. The under piaie heiag fixed 
or Imbed^ in ttaeoo, on a aotid mhle. the a|^r om tikawiar imbeddad bp the loine 
ermeni ia a eaat'irao fiume. haa a motion of circ nmr nta tio n girtn to it, cloorip naam* 
btiag that conunnnieatcd tba human hand and arm, moiil eaud betag anp^ied 
betweea them. 'While an eaeentric meehanian imporli t^ denhle nauor^ morenent 
to tba upper plate round Ha own centre, and of that oentn mud a point m the lower 
plate, Ihia plate placed oe amorabte pia^ina chaagrt ui nominal bp a alow boeuontal 
auitiou, b^ in tbe direetion of ita leuittb and He breadth. Bp tnii inraiona eon* 
triTuee. whieb pcrvtdea the whole of the grmdmg and paUihing machinerp, a n- 
uorhable rrgnlaritp of friction and truth of anrface it pmoaced. When the platea an 
aulficientlp worked on ooe ihee, Ihep an nroned in tte fasmea, aad worked together 
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on Um mktr. Tba P&ri« ]>laitcr ia aoalJj culoond iwd, in onicr (o duiw u; dcftctt 
'In lb* kImb. 

The nanotlitn^ of Ibe pblci it eSvctid on thf tune pnnriplet ^ the ate nf muM 
ommrj wttb^ to tiiiiif iil de g r wt of Caenett, fiir the tnficf im ittfrt of tbt efie. 
ntioB tad the pniit^it ■roent it M&mvd br rnhbcn i>f kal-frlt t^ ■ thin putt 
of (oJeMhu- tod water. The « ol cu tW ,'eaUeil alau eroent, It'red oaide of inm pre* 
pared hjr the ifnitkia of coppcrit, with frindinic and elatriauon. 

The Ittt part, ar the polkhing prurau, b pmonncd bjr band. Tbit b ninafpd by 
fentaln, who tUle ooe over another, wnile a little noialeMd fUf nf hu daeljr 
Wrifturf b thrown between. 

Large uirn>r>plat« an now the bdbpenaUc onttmtnti of even large and tamp- 
lanot apanmeat t the; dillaie laacn and paiet; roood them, by reflecting the nn (4 
light ia a ihnnttnd Hr** and by naitiplyiBg tadtflnnely tht iataget of cmjreti plaecd 
between oppotite parallel plaaai. For tM proocat of liletriag, tee M i aaoaa 

Aadceniie glam, — M. IVligot atatea that tba hard ghat of llohcmia b roayweed of 
100 parti of tOioi, II parb of qaieUinie, tad only >S partt tf earbonat* of potieh. 
TheM proportioot gWa a glatt qnite uamanaeeaMt ia oHinary furnacet t bat the ad¬ 
dition M a compnntiealy until qnaatity of Iwracie acid b capable of dtteradaing 
fbiina, and the teanti b a ghat haeiag all tba nqnbite UmpUlty at a higb tempetatare, 
aad pniiiaaiag at tba mmm tlau a graat brilliaory and bardneaa 

Tba glaaa it, within eertaia limita, perlrcily ahttie, aad eery ttmamai i 

when well made, it in aolihianiljr barl to etrlhe 8n with Meal, and b teratefard with 
dilBcnliy. The lead glaatea, on tba ether hand, hare bat Uule hardneM, and leta hi 
nroaortioo aa they eootaia man oxUa of land i bnldet which lhay rapidly Iota theb 
btiUhacy by ate. 

Tba aUica whirfa b amployed hi ■ohem'ta la the manahclara of glut, k obtaiaed by 
calcining rryataUine qnant, and aftmrardt puonding it while dry, tflian tba qaarti 
hat bara halted to a cberry.red. It b withdrawn from the Are, and tUroen imma- 
dialely late enld water. 

du Almnat all the B o be nii aa glata b a MHath glaaa, t m a n ti toda aad ha lalti giet tn 
ipatt a MaaiUa yallowbk UdL Tha limeatooa which b nted b aa white aa Carrara 
marbia. Tha ehy amployad Air tha eruiblct b eery white, and ronabb of tilira, 4}^; 
alumina, 40^^. i aad watar, I Ifl 

Tha manaftirtun of gltte in BobemU U of eery high ant»tntty, and tha tame peea- 
liaritiet hare alwara hoonged to the true Bohnuita maaolbeture. 

la our atodera umet tha Oohembn glam hat bean more raprcbllj relrbratail Ibr 
the hmntiful Tarietirt of coloora which are proJneed. Sat Olao. caiiocaKQ. 

IVartiaa piMi.— I'rum aa early date the city of Vmiea hat bran etlrbrated fur 
ilt gitu ) tha irtinAitx/ glam, the enrUt glam, aad the glut paper weiglita, nr miVt- 
Jiot, are all doa to tha Vanetiani. 

The auinttflicturr of ptn* taodt at Morano, near Vraloe, hna been carried on Air an 
todcAalle period, aad Africa and Aab hare bean tuppUed tnm their glatt-boaarf. The 
proccM b mom ingenioaajy limpb. Tubaa of giaaa of cecry colour, are drawn out to 
gram kagibt in agallery a4|aia^ the ghu-lu^ pola, b the aaiae way u the more 
iBodrratr Iragtht ^ ihanannurtvr and faanaaater tata are draarn in oar riaaa-bovaet. 
Thrie taboi ora ebupprd into eery ataall piecca of nearly uniform Icogth on the op- 
right edqa of a flaad thbcL Thm eirrocataiy rylladcrt being (ben pat in a heap 
iuo a auatan af Ana mad aad wand aoheo, an atirnd about with an inm apunb tiU 
their eaTitbi get Ailed. Thb enrioaa miatan b bow tnuoAnred to aa iron pan aoa- 
peaded orar a modanta Ara^ nod ooatbnally alirred abnot aa bobie, whereby the 
cyUiidrical hita amnmr a una^ nmndad farm; lo that whan l e m oead from the Are 
andtA f ia r iii l out la the hora. they eooatitate baadi, which arc parhed in caoka. and ex¬ 
ported ia pndifioai qaai^ea to olmott rrrry eoanlnr. See Oama, aanru'itl. 

The taonuAumire ofraticalated gbaa for which Vealce waa equally crirlirated, wia 
laag loiti it waa at length reriTed by Pohl, and the crackle gUm waa in like manner 
rcprodoced by Mr, Apitey Pelbttin Ithl. 

Tha ictienbied ghm b ptodnead by a kind of network eonilaciiig of ■mall 
habblaa of ab intloaed within the maaa, aad ranged in rrgalar aerba ernaalog and 
ialcrlaeiag each other. To prodnea thb arnainmal aptwaraace, baOow gtaai conei 
nr eoakal labea ala kept p re p ared, containaig already tab network arrangement of 
ab hakbba. Thoac tabm ara made by arnuiging a amaber of anall gUn rodi roaad 
a ccatra, to oa to form a gyUnder, aad Aaiag thira in thb poaidon ij milted gbm. 
The etiindcr b tbca bentiri antil the ain^ riib ttick mgether, when they are invn 
eat ow tha,pipa to a long eooa, aad apiraily twiiied m tha nroa time, the one half to 
the right a^ the othir lo tba left, whoa one of Ibcta holluw cooea b iaarried into 
tha odber, and the two an heated aatil they Aue together | wherercr tha little mb 
erem each othar a hnhble of ab will br inctoard, aad ihia ocenning la a rrry irgnlar 
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Binawr, Ui* retknlurf ipiminnc* if prodnccd. Tlie VraMkoi wrr» ako eele* 
liniHl br thvir " ftU^pw." Tbii *Uj« ha* aflatf ynn be«» rruujwluerf ra Fnmw 
and ia tliia ctmntry. The praceaa of nuuiaftalure bu bsan ihaa dneribcd by Mr. 
Apaley PalUtt. la hii (krtoJiVwi n/ Glam AfoMifoctm t — 

“Urfijra omanwala rnaeU rao be f ro a l l caBe*. ylih arhite or 

f arioofly eolourcil numolt muil be dravn. ‘ Tbr»e ar« ftn* • whitlrd' off to ih# 
rriialred IragtlMS and then pot into a cyliiidncal onmid with aaiuhla internal 
reanara, aod both caae and mmOd are ibna nboiitud to a moderate heat. The ae- 

|»otlonoflhec«aooroftheeanrfdej>«i<litipootheta»teoftbemannfh«Brrr: two to 

foor whlto eaamrl eanc* are chiefly nfcd. ahcmately. with about half the DUDhar of 

cnhHued. The Wooer then prrparrt a lolid ball of tranaparent flint glaaa, which ban* 
detioaited In oontaet with lb# earioaa eanea, at a welding hrat. uecaaana them to 
adltotm Thu aoUd ball la then taken from the mould, k reheated, and ‘lawrrtrad • 
till the adhering ptojectlnn omaincntal eanea are robbed Into one oniihm ma«e t 
the ball ia next ooeered with a gathering at white glam, wlUeh mnat tbrn be dmwn 
to any ue nwl length that may be rtonired. Kbniild a ejiiral cane be preferred, Um 
• pucrllaa' bold* the apex In a fixed poaitian, while the ornamental mam. atiU adber ^ 
to the gluM maker'a Iron, la revoked during the proceaa. till the req^to twiat 
la given. Where vaaea am funned of altematrly eidonrrd aiW eiunirlled fiUgreo 
eann, the above proeem ia repeated, and the ntnal mode of Mowing k followed. 

Tie rmelfoa Ml k a eolJeotion of waate Mecca of fliigrea glam cooglomn^ 
togntber without regular dcalgn i ibia k pached Into a pochat of traniparvot gbua, 
which k adbcaivelv ooUapacd apon the Interior mam by aocking np. producing out- 
ward p r imnni of the atmoaphera. . , , 

JUiaifiurt, or alar worh of the Veoftiana, k ahpilar to the liet, only, the loamgta of 
glM are more regularly placed. - 

The Titm di Tnm> of the Venelialu k aimiUr to the filigree la many irtpe^ibol 
hy cloaing in ontet on the Inner euM, each containing filigree eanea, a luibble of air k 
iaaloaed between oacb cmeiing of the eanea. 

Tba oelcbraled ftoateU gMM of the Venetkat waa nintrnduced bjr Mr. Apaley 
r«Uau ia tSfil. who thaa draoribea the prncem of manoflwfurei —*• Froated gl^ 
lika Viinki Tiimt, b one of the fcw ipreimena of Vatatian worit not tiwviowidy 
made hy the Egvptiaoi and Iba Romanai and not tinea esemted hy the UohendM 
or Kmwh glam maker*. The proccaa of making it, nntil recently pra*ua« at w 
Faluon Glam Work*, da* cotulderrd a loat art. Framed glam haa Irregularly varM 
ntaihte-kke pctjccting d iil o c a t i o o t in it* intervening flmure*. Snddenly olnaginghm 
glam into eoU water, prodoeet cryitallln* coovei fractnre*, wttk a ' 

Ukt l»erby»lure tpar i hot the ooacave intervening fipirea are cnoard, fiiW hy rttuiiifr 
and tken reheating ai the fbmace, and limnltaaeaMy expanding the reheat^ * *** *” 
giatt bv Mowi^ 1 Ihui iepataling the cryttak fttan aaeh other, and leav^ ofwn 
fignrvs'between, wbieb k done preparatory to fiirming vaeea or Qmai nenli. Atinoagn 
ttoeted glam appear* covered with ftactatoa, it k penhetly tijujtou*. 

GLASS. (.’OLorRED. Moat of the metallic oxide* impart a eolw to Mam, and 
anma non-mciaUle, and even aomc mbetaneea derived from the organk htagdra have 
the power of impaniag permanmt eotoan to the vitieoua combtiiatloa* of filat ^ 
nouudt. There k much ia thk mbjeet which etUi reqaire* ciaminatkti » 
l^mapa, at the meeting of the Brkitb Amneiation at Blrminghan^ brougbi mr- 
waid iome very eatraownnry Ihct* in cotmeetina with tbeooloanog pcrweri of 
different bodic*. Of hk ooromnoicatlon the following k an alntract. 

In the fint placo It waa thown, that all the coloori of tha priematic fpectrum migM 
ha given to glam by the ate of the oxide of iron in varying |irnportloaa, aw bv IM 
agency of dSfereni degrrei of beat t the cooclniiua of the author being, t han a ll tM 
cMoart are produced in their natural dkpniilinn in proportion a* yon in^waae the 
trmperatnre. Similar phenomena were obmrrcd with the oxide of manganeii^ 
Manganeae k employed to give a pink or purple lint to glam, and abo to nentiilhe 
the alight green pven by iron and carbon to glam to ita irun u f t c tare. If the gtM 
colonred by maagantac rtmoina too long to the meltiag>-po« *r the aanmliiig-kUn, 
the /Huydr tint tnma firm to a light firwwnufi rwd, then to jwk"*, ™l tHef naiM^to 

emw. White gtat*. in which a *roall proportion of manganete haa he« Baud, kUMto 

to becotna light yellow by expotorv to lomlnou power. Thk imide k mto.ta cmain 
wiuduw glo^ dupoaed to inm |nnk or purple tnulcr tha acti^ of the taa i **} *• 
M. Bonlempt haa found that timilar obaagra taka place in the 
hat determtord, by experitnenta mode by him on pdtygnool lenac* tor M. Freto^ 
lliat light k the igral pradneing the change mentioned i and the aulbw rapnrmr* a 
doubt wbetber any change to the o xid at io n of lUe aurtal will cxpUiii the photognue 
effect A ierie* of chToisatie chongra of a timilar chnracler were chee^rd with 0» 
nxidca of copper, the evlour* hetog to like m t n nt r regulated by the beat to wtota 
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l^glMIwunpoHd. ItwaiftmaililutiUinrr, aUlKMiirhwiUtlMiiilauHT.exIiibfcnl 

Um nma ptMomuvai and gold. illliaiigliaMuUf etaplorcd fiv ibc MirptM ofiaMrtiac 
*ari»t«. at frd. *M ftiuod by Tityiat d<-(n«i of hcwiiig M • hU Uoipoilui^ 
^ rt—tOK UIB". to giTt ■ grat miiay data, viryiag frua bio* m piob, 

ep^nc y*Uo», aad grwo. Chatcoid la neem la a auatnr* of tdica-alkalina 
Pfto PT** * yeUo* eoloor, which la aid aa bright aa tba yrllow freon ailvar: and 
^ ycUow oaiw may b* laracd to a dark rod by a accood 0r«. Tb* aathor it 
diopaacd to lofcr ibaaa ehnaaolie ehaag*! to aooM modiBcatiaoi ef ibe 
partieln ratbar than to any cbatoical ebangro in Um maicriab ataployad. 

.•J!5 L* “ »h* pnacot «aaay to raur Into the miaale detaila of thia boow 

fafal btmmhcfglaaa muaihctaio. In the tbUowiag ataleaMnl the ntateriala ordinarily 
emptoyed to eoloar gltta aloae are aamol. ’ 

^tKLiam. Ciamml ot boo* ia amd fiw pnxtacing the coatmooer varictiea of yellow 

T'' ^ *'*“'* ** roaatlag talphlde of aatiiBooy aatU 

Tit arnimcmimu ^ ywttwk. 2 preparation aimltar to Jornca'a powder, ia atotad to 
aiMwer the aame pnrpoae. Bobemiaa glaae ia coloarad yellow wi^ glatt of aatiiaooy, 
■UBtniB, and oiide of bxaL * ^ 

Si/wr impyia a emj beaotUbl yeiliM enkasr to giaaa t hot it t*i]Bitea aaow eaaiioa 
in ita mode of apprwatioa. It ia bdiefed, dial Um prearooe of alomiaa ia naccMrr 
to the prodoetm tA coloiir. thioa a fine yellow eanoot be ptodocad aalraa alamiu 
iMf pnoicQi. A mixtiiK of povdvrvd ciaj imU ckkitid^ of filver it Mvtiwil 
apiW apon the rarface the gtaaa) the giaaa U then nhaated and UM^Wpene- 
tratca to a eertidB detyh mto Um gtaoa, bediwe Um taller aoftana The eanting ia l^ 
^ and 1 ^ du yellow cidanr oppeara. If ibe tilrre yellow alma la held 
ow the llw ef barnmg wo«^ a pecnliar opnicaoenee la prodaecd npoa the anrlbce 
lewbably bytbeoxidathHiqftbefjTer. awmer, 

f/raoiaa prodaeea the beaatUU canary yellow, which la (bund in maaT atlieko of 
m, onmnumtal hmi Thla gU. poaae^ Um eery p«-ntiar 
l^ e ohy wtoi **<*” ot. although petfecUy and portly yellaw wben*^lo^od 

ThiahBa heenBl^baledlo^preaeneaofimiiinihecoiBincrrialoaideof 
tAmnwoM ha brooghl ool. It dependa opoo a eery rrmarhabU pbj aical aeeallarily 

belonguig to armniiua and aome othrr bodiea See KLCoaaacancn. ^ ^ 

iwi oolour ia produced ta giam by aaidb afiraa. add«l 
iht atale of pure p^ide. MnHerfoondaiicMntredglaaaio^taintUwic 

lei^ alhaUaa. Ume. magnaata. a^onuo^ pmtoaide of ircai, and anboxide of ooppar. 

The naa of thia metal far 

^ pnrp^ dalm from rety high aaliqaity. and all Uiroogh Um middla area it waa 

ft g oar a dmiratioo. aneaent ffaaunaoaa waa a ooppar red giaaa. Snboxide 
ofeopper ia oaad. either in Um Mate of eammrrcial copper icile. or iiiopiwporcd by ‘ 

Wng eopp«t»tong.tomW It daring tb. ftSoo 5^ ^VKk tbS 

ThiritySd^bT'^.r’^ q-a-U^^ygeto gr«n and STreJk Um*^ 
y*** »>«« 6» malted tabetanoe. Qlarn 

hMtfitiath«ihenteda.eoand 
M y Um red eofettr* If. Rote tappotei Uut a cokmrWa MsirtS or tcid 

ofeopper k farmed at a high lemperainre.and Umt UieMb^ 
qiient aol^mg of tht gtaoa at a lower te mp e fa lnni eaoaaa Um deeamnautiim of thia 
eompou^ ami a aepjrmioa of. ponkm of STtob-oSST wl iS^'ISTno .^h 
chemiiuU Chang, take. phea. «ul tfcatthe altonunm i. due mendy tor.W in 

TT“»«»-«id*«rf*opperpiLr.,«lM^ 

o^nng power. Mpal indeed that glam coloored with erm atefyaiMll onantitT 

. *1.“**^^ «*V*- **** « Tcry thin dim of n ertr the colunrlem wnAca. 

i» »«anW. wiUi alphid. of copper ha. 

^ M Maon^ to cinmmattBcra he made m impart a ruby, carmine, or oWt 

»«* »»P»«rrt 1 ta Dr. F« dm ah^^ 
»>«•»« of Un. aa in Um aaU amamd. b capable 

Of proottcla^raAf aim| cAnBiM ooloarfd ^tiMa 

ooldj hot when rehantad. Um glam ^aickly laanmea a light rrdetilaur. which rapidly 
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■nrr«b ftom Ih* point frm the whoUi gU«i. ««4 laciM^ in IntwUy natU U 

Wninn nenriy a bUeh red. Thil eoloored, gliun can iw a«wn nrcdct^ /**V'’*^ 
b» fujton and alow «oolhi(t >*» colour ia again produced hf a repetltK* M the bcatk^ 
proceaa. If, howaaar, it ia •nddenly cooled it cannot aiprin be made trf reaw ua 
rebr eoloor. Tbia b alao an eaaoiplc eonfinaatory in the higbeaa degree of the 
Tiei. that no chemical change taken jlace j b« that aU the ,*,Mmciia •"»“ 
altarmtioiia in molcenUr Mructun. The pcactice of/oaiag eoloariw wM to 
nibT alaaa from mild ia commonly adopKd. The beaotiful eaamplei of the Ho^ 
mian riam nuuuShctiue, In which we baee a mlatnre of nchj ruby and the pur^ 
rryaud^ are predaeml in thin way. A glolm of hot eoIwUaa ^ 
pot. and a cake of ruby glaaa prepared with a eompoaitioo called •cAwefcra. la w aj^ 
^ bniogfat into contact with the melted abiba i tbia ni^ dtlf^ 

ilaetf o»er the aurfrer. and the reoiUred artieW ia blown or moulded with a eoaung 
of elaaa, colonrkd ruby by gold, of any required thickneafc 

Srkaukrc ia prepared wi& 600 poru of ailica, 800 of mintuin. 100 of mtiw, and to 
aamo quantity of potaab. A »«ry amall portion at a wdation of gtW in o^aa reyei m 
Intimately miaed with 500 parts nfachmcbic, 43 pana of prianaa^ bqr» 1 or 4 of 
oaide of On, and a aimilar qnaatity of oaide of anumoCy. Th« nUatnre la hi«ad for 
iwrlva boon in an open crncihie placad in a dat frtrnaee, and then coolre alowly m an 
annealiDg oren. A ffcdeauoa raff, capeclally ao caUad, b prrpand by wetting »i>- 
getber fnlminating noid rubbed in with oil of jgrpenline, qoani pow^r^ aM fritted 
minium, aulphidc of antimony, peroxido of ■nangaii.ee. and putoh. Khmo haagiea 
an analysb of a Venetian ruby wlaaa, in which of a gram of gold b combined with 
aboot 160 of to ordinary ingredirnta of glaaa. with aomo tm ^ iron. 

Ifaeonacee b aametioica employed to glre a Bao amethymnn oolonr to giant 
earob bowerer reqaired to prerent to iwiaetiun of to peroxide of manganeao la the 


Gaagn. Green colon™ may be obtained by a eariety of meuUb oxides Pratonfn 

qf inm imparta a dull grern i an eatcrald green eolonr b girew by ucafc e/ 
fotber copper acalce or rerdigria dried and powdend arc ^ploye^ tha eolonr bemjr 
much llw with a lead glaaa, ton with one eoidainuig no lead. Trmulncent or defl 
odMe b eoueerted into a deep bine or tanpaoiae eolour ^ oxido of <npp« 

i^agrecn. An emerald greenbaboprodneed by toerida q^cfcwieia. Twokiii* 

of lluhmiiijo grew gbua. known rcapeetirely aa tha ancient ^ modern emerald 
grceni. are prepared from mixtures of to oxidM of niekelaiid of a wimn. 

Blue. flMr^y fine blue U produced by cobuli. The munutoture rf •mall or 
aw/ie » ao imporunt that it will be ireatad of in a leparau article. ISee BaxLT and 

Bauwg. Peroxido of maagaooee with salFte yielda a fine garnet-like browm __ 

PiaxorFLEanCouiOB. Oxide of iron and alumina, obtained by beating a aaiature 
of olun ofid itTMQ viiHoL 

P<ra»idr of Iroa with ehlorWe of iflTtfe .. a.. 

Jaarna. A Hohemianglaea, generally hlaek, but of fine laatre. preparad by adding 

tbrge aealea, charcoal, and bone aabee to to ordinary mnurisla for glam. 

Amongat to diflVreal emietiea of glam artificial gema may be rnnmeralcd. For a 
de atri ption of their m a nnftc tura, aoo Gana. Aai'inctaL. 

GLASS, im fifiral auuHHum aaJ ehamKot muHtatim. — So far aa My W In- 
frrred, from to anaJyaia of ordinary Magmcrcial aaropira of window-glaaa, thb aabatam 
baa not only a yery yariable eompoaiito, hot, woraa than thb, It b out of all kceptog 
with anything Uhe definlu proportion. That U ahoold be IhU of atriw, and. therefore, 
refract the tayt of light BneqaiiUy, as it doci, so aa to produce to hidwoo ap- 
nrarnocca ofdbwrtioo, b a mere natural conaeqaenoe of ila mechanical compositam, 
which migbt, and must one day be corrected i bat tot whto nstiooa abmUd bare 
come to Tiew this defect aa an nnaroldable peculiarity, b pteeiaelj onu of tl^ ^ 
prbiag (heu which demnnatrale to infiuenee of h^ orer to powers of to mmrt, 
mid ig«w how easily human reaaon can retooeib itielf to to moat gram l a roiwia t- 

eaeira. If wiodow-glam had one uniferm atomic eonpoabiuo, to tanden^ to torm 

these atrim would nowhere exbt in exoeaa i ami, Ihetrfcre, Ihetr prodnotiaa woald 
dimiitbh aa to akUl of to yrorkmen Incng^ t hot, with to pnaeib reruMe com* 
noond. the glaaa atretchee nnequUy in diSerent porU, by an equal appiiaatwa of 
toree. and, in apite of harnan ^U, preaenta a reanlt alternately thick or thin, aa ae- 
cidcnl detenamea. That ibeae attttn hare mit to mme eompoaitwn aa to pnrta anr- 
ftrandiag them u eery obvinoa, from to rircuiaataoee that, if mrialed glam be cat to 
an uniform thiehneet, and polbbed on both ttdet, to optical defircti remyimbat attls. 
rhanged, and occatltaaliy they are found to be larrnuard. Again it is knerwn, 
the more complex to eompoeilion of any glaaa may ha, to gmtrr to Iiabrlitt to thb 
striated ttnetare, —of which flint glam oflers an appomte iUastntwo i for hers, ia 
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■4dit>aiita0war4iiiBt7eam)ioiinit«ar;bu,llictUl(!ateoria4kitmrt«dd«d. Haw 

Ui« ipMUo rr»»U» of liUeatr of Icml i* tctt hi{tli eomimd »itJi that of aiUeato at 
•od*, or Ume i hence, lulcii rmplajed hi the »*•« nuntiij to fnm a 

chmiaal i^bitiaitoa vitfa tlw other lOicatci. a mere nwehaaieal mlatvre la produced 
of eery dlflirml dcnailia thnMgbool i and the product, min tho astkm of ti«iit,dJa> 
PenuBeoiljr, that pMnliar AigUtTe ippearaoce teen when arnip and water, or 
drahol and water, are miaed together j that ia to aae, a teriet of enrecd liaet art 
fonacd by Ibe oaeqnal nfraetiea at the two flaldi. which entitely dinppear, to ton* 
aaptr^ adnuxtniw tea takra plaew, hat which rrmaia io t^ caan of (linl'SlaaiLia 
i fBpoaaihiluy of effcctiiif the neetaaan oaloo between ita eariona iinttik 
AUtoufh, bowerer, thla eanaot ha done meebaaletlfy, yet. in a chemical way, natiim 
."3^ operationa with enae and aaemog fldelilT, The French ehemut. 
&tthurr. tod^ ago prored that many nontnU mlla eomhitM together by ibaion in 
atoouc proport tone, and thrm new and drftnita ctimpunmla Thna, carbonate of potaah 
and earbooate of loda when mixed, atom for atom, iiaite and prnlnoe a camunnod 
jroee eaay ^ ftiuon tW the nmal ftnibie of the twoi — thnUariy. eiiber of three ear- 
bouica ^1 act with carhonme of barru or atmotia, and ‘again, flaar-apar and 
ttuphale of lime, two remarkaSy inlhtilde aahataiient, when mixed, melt readily, at 
a low red hMt iaia a flaid ai mohUe aod trgapparent aa water. It it oarleaa to mul- 
n|ily cxamplrc of thia hiad, for thonaandi rim| and the «llr«niie aad earthy alltraliai 
ftwm no noeption to thla almcm nniet;^ role. A mixtiuw of lilicate of potaah and 
adicata of aoda will, if In atomio ratiod Ane mnob more readily ibao ehher of them 

al^ Botnow, let naimajrina an attempt to fueetheae two bodieatueether, in any 

O^proportioo than that m which they an natttnlly diipoaed to combioa i—wr 
that the •illeata of aoda la ia execaat then the aUicnie of pouah would nnile with 
exactly ti^lau of aiBeale of aoda to prodace the extremely foaiUo eomperand 

‘*‘1? ‘i* of wxJfc ndiW in exoeaa, 5^14 ' 

them a hind of amworfc Ihronghaat the nuaaL It may b. laid, that a higher beat 
Ofeercoaia thia diBenlty.by lbiir<N||faly liqoerying the ailictte of aoda i and thia 
now aaed with that e&wi birt, uSpendenl of the (het that the 
mi^ alliMe of potaah and aoda would iloo uideiwo a CDireapoodimdioncthelioo, 
th^re. thTonr the aeparmion of the aaicate of aoda i yet, aa chWM unitmfa; 
impn^Ua, from the eery coodluona of iba experiment, eren the meet periVel me- 
^nical mUti^ l^nleat ndexntagea of llnidity. would neeer^wratc a 

homngencaaa bode. The tt^ might, indeed, be dlminUhed In aixe ( bat ^ wonid 
Imply a oormponding meraaaa ia lhatr nambcri and, if carried eery &r.eomplrto 
opacity woold reanlt ftwm aoch an endeaeonr to anbeert the lawa aainrr. The 
wothmen to noedy thia defect la tberrfbre Innhed to the eanal^T of 
tno^hig Ita ^ aalient featona, be eta neither rrmoee nor deatroy k V^t 

into a form^Ma when adieatea are fWd togetCrT^Ting cooiiderabln 

diffmacea of ^lOc weight Thna, in the enae offlint-gliaa betbro airnded Iol then 
are gcnmlly three, aod aomeriraea fire, of iheaa aHlemTlWd together, int^ pro- 
nbly, on e of the moat ut^tmiaiic eomponnda that eonldbe eonceir^, rafraetiag and 
omporaing the rny of light in AOy dtreciinoa, and demonctratlng the nnfrieodly 

P'*®** ^ ■pplinatiooa at 

^ wa ntv OM aorpaaaed. nor indeed eonnUrd, by 

- Jk 7^ '• »«»;horoagfaly baa thia heantiAU anhaunea benome UMriaied 

**•“ fliM gk«, ha« been adopted iato 

wr erai eootin ental i>f gogn- Kerertheleaa. it cannot ha donbted that a wMV field of 

“UJ Awndation la needed by 
the lamttge of . name, or the fhrea nf capiud. 

^ "*^r"**. "* “*»** ▼*»«• tome cara, mXintiti. 
dttced tol^crn^. heated by a powarfhi fiirnace. Tbeae ingredknta an wad ot 
allica, carbooM of a^ and earbooata of Ihna, with perhapa a little gntoad frlcnor in 

off, wfailai t^ r^Dinf aUlea and earbonaie of lime become imbedded in the 
ritnfy^a^ ^ ^ bi^ memtet, a men perfect Ihaioa takes plaeoi and then 
tW ee^Bk told at the ea^ate of liam mnlira Ita way tbiongh the fbMd matrriala 
t^gled toi^r during the ellerveacmiee, which k 
n-*^i.'j to nfter teparatlon enaor. from the 

pro^of the whole enable or -pot - of gima wUl h,„ , 

^ thia depanda altogetbar npon the teiatin proportioo 
towarda each other, for aa exeem of either ana or other oftbe hoM 

“«• “twdBto • pkxaa of atriai. 
«aw the |uate-flM of 8t Oobaia it almott t>3UcU)r ao aiomus conpoutHL aa4 coofiita 
of OM atom of tbt tnnUcatt of loda and one atom of Uia tnklieatv of tim*, with a 




S67 


GLASS. 

nun pftB«nUit of mlmniiuL Th« nun to thmfctr eonptote » nU »hen H to f*- 
BHunb^ thu tha eatobratad Frrneb cbamut. OaT-Luaaac. aaa Tvfolarly iwployad 
m aa adruar U» thli eonpany, and that bu an. M. Jol*» I;""*®* 
iKnntmcM n tbia day, it to DM irary turpriaiDg ituU por manofeetunaa are Irfrairil m 

Sta^^toofidala-^aii. Sciann mnt caar taka tJ» load of pt^odica and ono^ ^ 
Tharajuainatinof En*Uahplata-glaiafally f»rrohorataa Ihayeoriai reatdt daducad 

fhxn tba aclin of Ugbt Thare to w aTf*^ 

priaeipal cooiulaaot to triaiikan of aoda. but aanabla suurtittoa of ^ Vaaua^ 
tiU rrm n fwg~»‘*. ia h. Potaah to lanatunra pnoant, and owda of Iroow 
laairialilT toi bat to DM one tiagle latoanca. oot of 17 aaraplM aaamiDad nhb great 
earB,«aiu ao naeb aa a nrmtoa of tba doetrioa of oonbining projwruona ba gaUared 
fion Ibe raaalt of tba aaalyata. SimilaHy fhiilirea waa a reiaareb u^atadapon flmt- 
Kina, bub Brittoh aod fiireign. Of as aampbit analyaed, no tatMlbetMly aTtdanco 
could be eddo^ lo fbeoar ibc ophuon ih$i •cicnM » bcJpmjtc lo indsfttrjTp 

or »t alt cowemed in tbii brmocb oi ounofartara. Tkerc ar«a howrrcf, »cmuji 
poista of raai mter«t aMoeiatrd wilh lh« fvraciieal working oot of thit maUer. PotMU 
to kaowa lo lire a roon brilliant and hanlar (ton than wda. ^ alimina tranu u 
land to tha umo direetton. Tha Dobaatian glaaa, lo c<^hTalrt thnmrtoot Eot^, to 
a Kbu» of tbia dcaenpcion, and oontaini adicata of almina, aitioala of luDa, and BucaM 
of polaab, bat not in cbaaieal pruportiMB. TTito gtoat to tbarefora Briatcd, bat it 
nmna to ponnit of n nufo parfret dvcoraiion by motaUie niiiU a than ^ ba ^ 
vrlopad a Ktoaa of Uot# and aoda. Tbia aei^ probably dapnda npn tha numina 

rantalnad la H. From aoaw aingtilar oaeralghl, tha nae of oarbooata of baayu bainot 

ym fimnd Ita way into tha eompoaition of glaaa. tboagfa wa can aear^y cowaire a 
tnfiK bopafbl matariaL Tbia aabataoea may he had in larga quauUty m t^ Ifonb of 
EngUad, of great purity, and at a merely nominal coat aa cinparrt witt ita Taint 
for inch a parpote n gfam-mabing. That it vuold fine readily wllb a duo amoont 
of imiU, and giae “ a boU’ aa wall aa chalk, there can bt no dnbt i whibt iti g^ 
danaity will certainly improre the refractire poarr of tbe rcaulting product, and tbua 
rital the brUlianey of lead or flint-glam. ulihout Imparting that aoftneae and ^hility 
to reccire aenUebee which are to objactiouibto ia the latter aariety. One dineully 
may perbapo waide In the aranl of iaforuiatiun eoocatnlng tbe quantity toba em- 
ptoyrd. But tbii to anally i4)iMtcd | for it baa bean demoeutraUd tfanl. dunog aitn- 
SMtion, tba aiiioia acid naitaa to boaaa in tbe proportion of thrra atoma to cae i 
oaoeeuneuily three atoma, or 138 parti, will alwayi require one atom of each hue. 
Tbrrafore. ihU weight of good dry nnd may bo eet agalnat 54 of dry cprbMto of 
•oda. 70 of cirboiuue of potaab. So of pure marble or chalk, 98 rf rarbonila of baryta, 
and llli of uaide of lead or Utborge. Suppnae, then, that tha object to to employ 
of baryta fur the Beat lime, bore • atoma or »7fi parla of eand, I atom or &4 
parti of dry rarbonata of bmU. and I atom or 99 parte af earbonale of baryta, may bo 
mixed and fi«ed together with caary oauapect of obtaining a good reauU i or 9 atama 
orHlica.1 ofcwhonala ofpoueh, I of earbonoMof aoda, and I of earbaautoafbaryla, 
miebt ba tried without fcar of flOliifu. Again, in tbe caaa of flml-gtoaa. 1 la of 
liUwrgv, SfA ofwMia, And f76 oi nuuU would probubtjr raocced* or is ■ddttiooul tlooi 
of tnniieau of potaeb might bt naad. For many yaaia paat, II. Dumai, now, prrbape, 
tha Brat ebamlet in France, hae been hi tbe baUl of deeBootorating to hit pupito that 
gUei of all kiodi, when properly made, moH nr e taearily be aa atonle aampoondt 
and yet we armrealy eapaci to find a thigW Briiiih gUmakar who will admit ibat 
hie art to •ueecptible of each deciiiaa and baiuuful limplificotion. 

To Miiat oe for aa we can in tbe attainmeat of tbto end, wa ehall (ironed to dcaeriba 
a eirapla maani for Ibc aaalyeto of gtoa^ which will anoblo any pertoo, poeaetaad vt 
earn aery trifling cbamical ibilt, to datermina the eaenpaaitioa of any giacn Bunpto of 
gUet in a qpmpuatirely abort time. From the aamn of tba malarial, it beenmre nr- 
eaeanry to diatilc Ibe analyeii into two dietinct portion! i one of wbieb baa for ita 
object tbe catimation of Ha alkolliu ingtedienta, the otber that of tba earthy, motallir, 
and ailloenaa mattare. Baaing bented a auffictont quantity of tbe mmpto m quritiaa 
•0 dull redncia. it mnn bn Biddeoly tbrown, wkitot aliU into a baiia emkaimag 
Ofdd water. In tbto way it bcoomre cracked and flawed ia all diractioeB. ao aa to 
foaour ita rednctbia Into powder. When dry h •ntuai, Ibeiwftjre, be enrafolly f^ound 
(a an igilr or itaal oMWiar, ualit it hai tbe ippcanacc of flue flour. Nor ia it a 
matter indilfcrenee whetbertbto tabca plaeo m contact with water or not i for glaaa 
in tbto axlrema atate of commnntiaa, readily glaaa ap a part of ita a^ti to walar ( 
and benor, if gauuad in the preatnea of that flaid. tba Taauliing analaato * 0 ^ proao 
incorrect. Rut wa artll aappuia that a qaaBtity of finrly powdered ginui Iwrii ob. 
tabled aa aboaa indicaird. and tba amouat of io albtol it deatred t then weigh oot 
tuu graiaa of tba glaaa, aM cirefoliy mia witb it MO gaaiaa of pare flnor apur to n 
tbnilariy powdered coaidition. Flaec the tnixlore in a pU tin a t n or Wadan arawl, aod 
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jioar OT«r U SflO (nuu of itrosg nlplinric mm!, —MirrioK Um vbnk well logwtlier 
with m lUTtT ipoott. hot uhioc cmie do* to remove aay portloo of the materiaU. 
Next, appl; a hMt of aboat Fahr.i anti aa the pro aai a 4nw< to a coachuicm, 
tha auj be ralaed ai hifh aa 900^. When all renlatiooof nfeoai fttmea baa na aa rt . 
water may be poured on the reaidiiary maa* to the eiteot of (bar or flva noncei, aad 
tha otixtarr tbmwa a« a 61ter. After the eloar fluid hai paaacd thiwagh, a little mnee 
water ouul be added to the filirr, loai to waah out the whole of the aolabla matter) 
theae arflttUape briiix joined to the oricinal clear fluid, which eoneieta of aulphate of 
aoda or potaiili, or both, with a qnanttty of aulphate of lime, and perhapa alao of 
■iBgnraia and aloaitaa. To Ihia an exeem hf cnrboaata of ammonia moat now be 
added, to admit of the eaparatioa of tha earthy aalta bein)t rSrrted by flltration. The 
clear aolatiiia la aett botled down todryaeaa, and the ra^ue ia heated red-bnt for a 
minute or Iwol Tbii raaidua la the aoda or poaxtb, or both, flinuerly aantainad in 
100 Krama uf the giaaa, hot now nniud to aulphnric acid. Ilaviag aacertained Ita 
weiput, the rclatire proportiona of potaab and aoda may he (band by uaunf ita eon* 
teat of aulpburk acid wuh a barytic aoiation, and colralatinp the rnoll by the weil- 
linown ARhimedeon ei{natkm i or br diaaoleing the mixed tall in a email guautity of 
water, and, after adding aa cxaeei at tartaric anil, WaTlBg ib# whola (br a (hw bmn 
coeeiad up in a oool plare. Almoet the wbida of the pooi^ will araarale ia (hie way 
aa bitartrate of potaab. 1110 qnant^ uf aOull may W determined flrom the atontie 
eonititalioa of the alhaline talti. laia, auppoting the dry reeidne altogether com- 
pooed of aulphate of aota, then at 71 gmlua of it indicate 31 of porv todi, tbe mult 
nay be obtained by the nda of proportion. The amoant of alh a li being haowa. 
another portion of the powdered glaat mutt be employed for naeertainhi|| the r«> 
naloder of the ionedientt. That u to aay, 100 grnina of the aample muat be mixed 
with >00 graina of para potaab. and the whole fiiari together in a tllrer erueiUe, at a 
red beat, until prrfbct liquolbctiaa enauen, when the crucible and ita eontenta may be 
withdrawn ftwm the Are. and, at aeon aa cool enoi^ baited in half a pint of pure 
water, to aa ihorongbly to diaaolTa the fated man (rum tbe crueihlr. An exrrae of 
nitric add being pour^ into ibe aolatiaa. tbe raixtnre hi tbrn eTBpomied to drynrat, 
by wbifdi meaiia the aitlcic Mid ia mdei^ Inaolnbta ) conarquenuy, on the aj^ica- 
tion of water, tbia ramaina, and may ba dried aad wrigited, wbilal tbn lltnr, alumina, 
aad lead of the clan may be aeraratrd from the aoluble portioo by the addhion, flnt, 
of anlphnrettfd aydronn, which aeparatn (be lead, then of ammonia, which throwa 
dowB (be dnmina. and. next, ^ paairing ia carhoute of xmmouia, which precipi' 
tatca die iime aa a carbonate. Tbna, tbenfMa. the aikaliae malten are (bund by ouo 

r ceau and the alUca, earthy, aad metallic conarHaenti by another, both of which may 
eondacted at ibe aame dm. It baa bom recommeMad to em[doy carbaoate of 


baryta ia tbe analyau 


nirad with thk mb* 


of flan I but the high temparature ramih 
Btaiiee dWpttes a portion of tha Blkaliotcoaipanenlt. and ihna Imda loarriooa errori. 
Erea mere fhtian in a glaaa furnace expela aoda from giata, and Ruden it mon and 
more iafliiible i but (^ rxpuliion it mnrb (bTouml by (br prrienec of baryta. The 
aboT* method of anolyaing giau to, therefliR to be praferred to the baryta plan, by 
tudieidmilt not habitually engaged in raanipaUtiee ehcmletry.—C/rr. 

OL.\SS far hartirulturatpurpatn. — An rapremion token np looiely la the flnt in* 
atanae from Mine experimema on tha action of the rbrmical raya of light, when 
r"eite to permeate oolonred glaaa, baa ted the public frequently to nooceiee that 
gltatea which admitted freely the chemical raya wera tbe moat a^ptad to aceclenta 
the groarth (if pUnti. Ko mote miitaken eiew waa ever entartain^. At different 
peri^ fat the life of a plant dUTerent inflacneea an neoeotary | at one time tbe 
chemical (farce ia lequlrtd, at uathcT (he lumlnoua power, and at aunihrr tbe ealnrifla 
agent. Tbe antor raya, aa we receiTn them direct (bom the aan, bare ihoH (farret 
exactlyafljnated to prodoee the beat pomble oondilioati bad under anme cf tbe artificial 
enoditmna in whkb we plara plaali. It ia impor^t to know the oonditlona of tbe aolor 
raya beat an ited to produeea given efied Tbia wa moat briefly attempt loexplaini—. 

1. fiecala genninatng abaorb najgfn, and enovert their atoRb Into angari tbia ia a 
pwrely ahemicol nroceaa, and demandir the full power of the rAeaairof rupa ^ochauaiX 
>. Wcod foatning, ftran tbe decempoaitian of carbouie Mid, ia a function of tbn 
vital poarer d tbe ^iuil, excitod by hpU (taauaeaa/iwrr). 

a. Vlowering xnd (buHing maniflat c u mponnd actiono, and appear to deiiuod tbe 
combined power of Jual (ad>r\fir moKtr) and of the ebemical nyt. 

Samb Me the three chief cooditiona in the pbenomena of TMetoble mwlh. Ifow 
a, a glam ataiacd bfam with cotmll aitmiu the permratiuo of the chemical raya with 
great fraedna. obatnicting both li|(fal and beat i i, a glaaa atained yellow with ailvvr, 
ariit powerfrily olntruct the ohemM raya, and allow the lominona raya to paaa fredy i 
r, deep copper or gold red glaotca admit the moximnia heat raya to pioa Ibrely, 
in goaeral allow of the ptmtation of a amaO quantity of the chemical raya. 
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GLASS CUTTING AND GBINDING. 


Whrn md h p>»rrd ia ibe wU to ifrnntiutK. ■ hlo# |Um pUorf >ba«* tbown »U1 
snaltr •ccclrraii! tbr|inwn*, the «f»t hsTce wUl (ppnr abore the ma, i» iMny fa- 
etancc*, d»y» before they ere when the eeed ii ender Uw eedioary cooditinoe la 
the »«a I hot if e plant ia alknretl to ftow madrf Iheae ciRunutaocea, Mfetly any 
oocal ia ptoduteil, bat loog eorcakni atalhi are fanned, with imperfrct leawel. 

After gmnliialiaB boa taVea place, if the plant in lirooghl under the tagueiioe 
the taya pemieaiinK yelhm fiaaa (CfAt teparated to a coniiaerable extent ^ 
rhtmieml fonr), wood » formed abaodancly, and rrry healthy plaata with dwh 
leatra are praincad. For the product^ of prrfoei floweri and frait, the red xU« 
named ia iW mint efltctire. I'lanu Vowing ia eooaervatoriea whieh hare b^ 
glaard with thecoiaarlcoi German abcet ylaie, ftreejuently auffer from ieorehlB(f. To 
aroid Ihia if pnoaiMe, the editor of Ihb eolume waa rooeolted oa the gitm which 
abnaM ta etaidayed ia ctuiag the great palm hooae at Kew, the troiOrm bemg to 
neoid the neoraeUy of bUndi, and to •ecottf the |ilaiiti froen the ioJnrioM acticni of the 
tcorrhing raya By a kmg aeriee of expertatcote K waa di lertnined that glaee 
atained greea" with a iUlle of tlie oxide of copper, and from which there waa an roure 
ahoeoce of the oxide of manganew, enlirrly elfeoied Ihia end- The great palm hotw 
in the Roral Botanic Gatdetia ai Kew waa giaicd wift glaoa made on Ihia (TiDcipl^ 
by the Mraari. (.’haoee Urathen and t’-o. of Bumingham, and it haa oow been tcalrd 
by the aunahuu> of twrlee aummert (IBliB)i and the planta, aa erery one may ob- 
aerre; grow moil Inxarianiiy, and are cntii^y free from any indieatioaa of icurcbmg 
on their Iraera. ... .. 

CLASS CUTTING ANO GBIMUNC, fereommoo and optical paiptwca. By 
Ihb wechaidcal pmeoai the nrlhce of glaai may be modified iaiv alaioet any onm- 


««e 



meatal nr naeftil farm. . 

I. Tie pnadiap </ rryahi/ ewa. Thla hind of glaaa la brat adapted to recefro 
polbhed Ihceii. both no aeconnt of ib ralatiTC toftneaa, ood tia higher Trfraenee power, 
which gieea loaire to ha aarfaea. The ewillag abop abouM be a aporioua ^g *1^* 
ment, rnrabhed whh nnmerona akylighta, hariag the gri«"l'‘« “iJ poibhmg blhea 
arranged right nnder them, which are art ia moooo by a ateam-engine or water-wbea 
at ooe end of the bnihling. A shaft b fixed aa 
ninal ia galliwaca alang tlw eelling; and frum 
the polbyt of the abaft, booda deaecnd to turn tbe 
different lathee, by piaaing round the dritring 
pofleya oear their eoda. 

The turning lathe b of the aimplcat conatntc* 
tioo. Fiy. 90S. Di b an irno aplodle with two wcU- 
tnrned prolmigatiDoa, rnnaing in tbe irno pnppeta 
a a, between two ooncare buahea of tin or type 
mcial. which may be preaaed more or leii to* 

■ether by the thamb-ecrewa abowu in tbe figure, 
llteue two pufiMU are atade foot to the wookn 
eupport B, which b attached by a atrong aerrw and 
holt to the longinidiaat bean of the wnrhahop a. 

■ b the that and hwoe pulby far puUiag tbe Irthv 
into and oat of geer with the dneuig abaft. The projeeting end of the rpindle b 
hrniahed with a hoBow head-pieer. into which the e b pnab^ tight. Tbb rod 
carriim the.catting or griading dbe plate. For beaey work, ihb rod b Oaad into 
the band hy a acrew. tFhen acooieol fit bpreferred. tbe cone b c o re re d with bod to 
increaae the frietioo. 

Upon projecting rodt or apindleaof that kind the different dim farcnltiag the giaoi 
are made Some of Uuw are made of fine aanditooe or poliahing alate, from S to 
10 Inchca in diameter, and from f to 4 inch Ihbh. They must be cai^Uy turwed and 
poluhcd at tha hub*, nut only npon their roonded hot apoai their fiat thee, ta mdee to 
grind and puibh ia thar tarn the fiat and enreod aurfiKca of gbm eea ar l a. Ulherdba 
of lb: aaine diameter, hut only ] of an inch ihidi, are made of aual tiu truly turned, 
and aerre fbr nolbhing the vemeb prerMoaly grooad i a third art e ii iaii of sheet 
troa from J to ) aa iurh duck, and II Inchca in diameter, and are deatined to cot 
grooTea ia glaoa by the aid of toad and water. Small dbea of well-hammered copper 
from 4 to 3 iarbew fat diameter, wboae airenmfrTenae b anmetiatea fiat, and aomr ttii i ia 
coacaTa or cauTex, terra to make ail aorU of detoMationa apoo glaaa hy OMana 
emery and oil. Lastly, there are rods of copper or heaaa furmahed whh anwU hemi* 
anberca from ^ to 4 af aa inch ia diamater, to excavate roond bulbe* in gbaa 
Wooden diaca are alia employed far polbhiag, made of while wood cot acrnai the 
grain, H abo of ooeh. 

The ealtiag of deep l o d enl attong, aad of giooret, b oamdly per fuem a d hy tha ina ' 
Vou IL B B ^ 
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di*- with auid tnJ»■*«■. trt mOBwolcoCM««atly to trickle <lo*B fium• woodf* 
)kw^ pUetd ri*kt orer it. wJ liii»i»l»«l ’•■•b « ’’ 

by lu gTCBtcrnr Icm tioccnt* *• 6o« of ^ndinfiMtonoU W 
nme effect mey be predaced by miiil bockeU m ehoem M7. 
Tb» «w»d which b ponteined U the backet r. »ho« the ^ ■ 

miimi lad (kneel iaeetted nenr bi bottom, and b enwlwd witt • 
WM of wnier from the etopeoch to the eeeeel o. ofctch. tcyether. 
rnmioc down the toelined boerd, «iw eoodneled to the penpbery of 
the dho m ebnwa to the iforc, to whnoe 
eenaei b epidied with orrewre by the bend. 
are afterwanb coUected to the tnb B. Fmer morkiDte wb)eh are to 
rvnaui wilboot liHtro, are nuula with the e m ai l oopprr dt^ 
end oU. The poIbbiBe b effected by the ed^ ^ the tin dbo. *bmh 
b from time to time mo b teaed with poHy (w^e oiide of tin) M 
water. The wooden dbe b obo employed for tbb PtoT^ ••‘b 
patty, eoloothar, or waehed tripoli. For Aae deliaeaiiow, tlm dbH 
b dm traced ocer with eome cotoofed earsbb, to (uide the hand of 
cutter. * , . __ __ - 

to (rtodinp and Ikectthix cryetal *1^ the ^ 
em. fm Jaamide. the croeannre. with the Irno d^and roo^ tdge. 
bTiacani of and water. That dbe b oiw ataih of M imA-toiek 
and U taehce to diaotetcr. With aontber iron dito a^ half an 
tocb iWek. and more or lem to dbmcicr, accordtof to the enreatare 
of the eorfkce. the arooyee may be wldenmt Three nm«hly «»« PJ™. mnM be ocat 
nwwthed down wito tbe mmlrtoint dbe and water. ^ iheo po ^ with the wo^ 
dbc abnot half an iaeh thick, to wheae eto the •'’'brnanwh^ 
a bait of One linen eootainin* eome groood pmaice mobtened with wator. Whea the 
coAor Wooten dbe edged wHh hat fell b need Cw poiiehing, pouy or eolcotbm a a|» 
pUed to it The aboremeeral procreeee to a large ^a^Uwy. are aiuallj com¬ 
mitted to laTenl workmen on the prtocipb of the dirmom of lahoor, to that each may 

— Tbe gfaeue intended for opti^ parp^ betog 
itihirrieaUy gnmnd. ere emlted lenm | and are need either ae mnpU magnifl^ ^d 
epcctacbm oetot uteKopcf and mteroeetwee. The corratare b alwayi a poetiim of a 
and eitber ameea or eoocaee Thb form taenret tbe conrergtw oe ieer- 
gS^ of the riye of light that pam throngh them, ta tha polahtog dote the bngbtncee 

of (lie ItnijRe •. 

The crindiog of the lenfee b perfomted to braa monldi, either ooeioaee oe eoneex, 
fDnned to the am* eoreatnre a* that dmirrd to the bntn; end may be worked either 
by hand or by maebioery. A gauge b drat cot oat of brnm or coiyer plato to amt 
tte enreatore of the boa, the inrenUr arc being traced by a pair of eompamea In 
tku war both a conTci and eoaeare cirenbr gange are nbtauird. To tb^ nugea 
the brail raooMi are tamed, Soroelimea. abo, lead moaMt are aeed. After the two 
monlda are made, they are ground fltoe to bee with line emery. 

Tbe piece of glmi n now rooghed into a eitenbr form by a pair of pincers leaeiag 
it a littta larger diaa the Oabhed lene oagbt to be, and then amootbad roand apoa t ^ 
mane dbe. or to an old raoold wHh emery and water, and b next mada fiul to a hold- 

tout Thia coaabu rf a roand hram plate haeiag a aerew to ila back ) and b eome- 

what maUer to diameter than the leni, and two thlrda aa thick. Thb b lamed 
eaaeaee upon the Ulhe, and then attached to tbe pieea of gbia by drop# of p^h a^ 
plied to aeTtral potola of iu anrfaee, taktog eare, whib tbe plleh b aarm, that t^ 
oentre of the gtam coincidai with the centre of tbe brail plate. Thb aerrea not mrrrly 
aa a boldtoat\r cnahling a peraon to aeixe ha edm with tbe fingtri, bM it preTcnU 
the gbu ftom Nmding by the necemary pmanre to grinding. 

“rte gtam maal now be gyonad with coarae emery npon iti ipprppnab moi^ 
wbetbrr eoneex or oooeaTc, the emery beiag aft the time kept mobi with water. To 
nrereot the beat of the land from affeeting the gbm, a rod for holding tbe brnae 

pUiobecreeedloiubaek. For eeery lii mraa of eirenbr motion, il meat reemve 

two or three rahe acroee the dbmeur to different dinclioni, and co on altrr^Iy. 
The point of the glam muil neeer pern bemnd the edge of tbe moald i nw 

ahooldatrongpraaaiire he at any lime applied, Whenerer the flam haa aamuaed ^ 

ikapeof the moald, and toocltot it In erery potot, tbe coarie emery raaat be wa^ 
away. Itori«be aabetitated to ila plaee. and thg grinding bo eostioaed aa beft we.uU all 
the acratehei diaappear, and a uniform deal tarftwe bt pradoecd. A commeBcemeal 
of poltahiag b now to be ftTen with pumicc-atone ponder. Dnrmg all thb Uw tha 
eoayex moald abnald be enaatonaUy worked to the concaye. ia order ikat both iMy 
puaen e their coneepotolrace of lupe between them. After the one aortoce aaa 
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b«ra tb»» flaiilird. thP gb« Binit b* lanKil «T*r, «»d trtmW in lb« am* »»jr opna 
llw oclicr lid#* 

UoUi caHbccf IK no* to bt poUUud. VTllb Iha liew npal pirti of pifcb iml iriin 

ini«l»n>»ltaitiiftlb»T.iadilnui«dlbn>afbiclotb»oiiTi»re(«nlliin|iwti«*. TUc 

eoocBTo OMMUd U •ext to h» hmlrdiXod rorvrrd with thst wistwfe m • 0*W ftale lo 
tb« Ibiebnni Difonoly of oa> quarter of an ineh. Tbr eold cootm nto^ u 
Iw pcoMil down iaM ib« yWldtot pheb. in mrfcerbeinp qnieerltnn a^dp^, n 
to aite Ibe pilch the ixart form of tbr gmimd hmi t lod both bk to be pinninl i^o 
raid *aler till they be ehlBod. Tbii pilch iiBpr.nion ia no* t^ nptw which 

the bUm m to be f»ii»i«rJ areordiop to tlw method! abore dcKnbcd, with early 
waJwd colcothor and water, till the larfcre bemmr perfectly ebnraad briUwb To 
tirreeni the pimh ftmn ebanKtng Hi epiK by the friction, crom line! mmt beewtia it 
abont 4 an inch nannder, nnd l-lSth of an fneh bnmd and deep. Tbeie proma ra- 
more all the nperenon porta of the pnliahiof powder, ^ to preeeKe tlm 
noliihinf lorfece of the pilch rfean and nnalter^ No addltamal coleothar oftrr the 
em ia reqalrcd ia thin part of the proceaa, bnt only a drop of water fr^ tuna to 
time. The pitch aru warm aa the pciliablnc adraaep. and rendcK the fttelioo more 
lahorama from the adhesion between the nrihera. No inlerrop^ mart now 
eoffered m the work, nor mart either water or coicolhiir be added» hot iib<^ the 
pitch become loo adhenre. It maal he OKtrly beratheil npoo, tiU the poliab ta 
nlcte. The Bearer the lena ia bronqbt to a true and Una anrfeee In the Arm grtomng, 
the better bimI mote eaay doea the poHahiog become. It ahoold nerer be aobmmrt to 
tbia proenm with any acralcbca pereeptlble in h, eren when caamined br amafmBrt. 

Aa to ei"‘'t leoees and apect^e eyea, aeretal are fronad and poliahrd lo^brr. 
The pireeaof rlaaa are alBatd by laeaaa of a reainooa cement to the nuwld, to 
each other, and are then alt treated aa If they formed Iwt one Urge lena Plane 
gUacm an graond upon t anrfeer of pilch rendered plane by the praaore of n piece 
of plate eUm upon M in in toftened plate. i. 

Lenma are alao gntind and poliibrd by meana of machinery. Into the deuiU of which 
the limha^ihia work will not allow na to enter. See l^anam. , , , 

OLASt’ PAPER and CLOTH. Paper or cloth being earcred wub glue, aand, 
aarving in itt degree of fineneaa. Is dnated orcr H, and of ooorae adbaret. Theaa are 

■aed fee poliahing. or pemoring Ibe Toaebaarfaecarf woods origin 

OLAITBEH’S SALTS (the Sai caliartina feUeferi. or Naf aireMi CUa*«n> 
Snlphale of loda was diacorored by Gtaober In I6d8. Ita compodtioii U:— 

Soda.«»•»* 

Solphnrie add . - - - - 84'*d 

Water. 

IdtMW 


OLAZE& SeePomnr. _ 

GI.AXIER. b the waa^ntan who ewU pUtea or paoea of glaa# with the dtoood. 
and feitena them by maaoa of potty in Iramca or window caMmealo. See Diaaonn, 

tor an eapUnntion of ita gUaa.cwltin* properly. _. 

CLAZINO. The ari c e aa of gmag a hard polbhed aorfece to bodies. Paper n 
•Ua^by the mat of mina, geUtioe. Ac. See Fama. Pottery b glaaed by the ore 
ertlain IhaiMc ttuueriali. See Porraar and Poktouiiip. Some metala are laid 
tn be “ginied” when, by meana of poliahing wheeb, tha higlical flnUh b put upon 

^^LOyiTMAXUPACTrRE. In Fehreiry. 1883:. Mr. Jamea Winter of Sioke- 
under-Unmbdon. in the coonty of Someract. obtained i patent for an Improrement 
apon a former patent mnehine of bb for fcwiag and pointing Icaiber gtorea. Fm 
repreaenu n pedeataL npon wfa'tcb the inatramnit called ita jawa b to ta placed. 
Fiy. fO# tbowa Ita ^wt. which InMcad of opening and oloaing by a drcolar more- 
men! upon a joint, ni described in the former ipecificatioo, ot nos mode to open 
and abut by- a parallel boriaonul roorement, effeelad by a elide and »ci^ I • ■ “ 
Ita 6a«d Jaw, made of one piece, on the under aide of wkleh b n lenoo, to ta utact^ 
iato the top of the pedeatal. By meana of ibb tenon the jawa My he 
frpHired, and another Braihr pair of jnwa pU^ ia their itaad. which alTutda tta 
wirantage of eapediting tta operatinn by enabling one perion to prrpw tta work 
whilit inotber b tewing t h h b tta mornhle jaw, mads id ooe pi^- The two jawa 
being placed Uigslher in tta manner ibowa M Jif. tHb tta morahlejaw traretaei Tt'* 
wards and ferwarda upon two gnide.ttant e. wbbh are mada to pots tbfongh bolea 
eaacilr fitted to them, fat tta lowre parti of tta jawa. At tta apper parta rf the jawa 
art wlial are called the mdexea, d if, which are preatrd tigfa'iZ together by a 
ahown at VII, and tolendcd to ta Introdneed between the pctpcadicnU r nb a rf 
Ita jawa at a. At / b n dinmb-Krew, paaaiag ihtongb tta rihi foe the piirpoaa ef 
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lb* J»w«. ina WJl”* »•>' '»«»'«> tb. nkiW Wiy 

JVnVSw •tnm. ho»»»CT,wUl MMom. if rrtt. t« utnmtrj it |J»» »p»in* h •»«- 

rimtljr Hnmit i y U ta cjt or nay nwu to 
Ilia morablr Jaw, Ihroogb wliirb tbr rod nf 
a J»w, A ia j!fy. #<>•. p » n | An Wr«f b 
entuMctod by a atwiac <o • iRadl* <, at A* 
fcaae of iha prdtMal, tod by cIm prinaar* of 
Ac nyhi A>ot apon ihi* iraadk. A« murabla 
Jaw n wUbdrawBt that the pcrwwi cm* 
plny^ in irwiay but ibtft ibe trilhcr, aad 
place aaolbcr |iaTt of Ibe ylurt bclweca lb* 
Jawa Tba pin** callcil iailcac* an cm- 
arcted to tb« appr part of ib* Jawa b* 
acn«* paedBf tbrouyb ebiogatcd bidHwbica 
rrsdcT tbam capable of atJJuKBirat 

Ttic nalralcc *tati!*i tbal in a iMi l l o n to ^ 
iiaUx uMcribed in fala furanr imcni, wbicb 
i* anilieabU to wbat ia catlcd niwJ i rata 
Mwiny only, and whlcb permila ib* Iraibcr 
to rapaml but la on* ilirvetlna, whrn lb* 
Media t* |i*Hrd ihmagb It. namely, npwanla, 
be now niabn two iadrxe* of diffmriri eoa- 
•tractiofi, on* of wbli h fa* call* tb* rrmiiaf 
Indci, Ad lb* other th* kanyititdiaally 
grnoTcd index, ftf. Oil nrpmcals an aad 
view, anil^ 9IS, a lop »i*w of ili* nwrdinii 
index, wbicn 1* partitoiarly adainnf Air what 
an caUnd “drawn aawing. and prick ■•cam 
■rwinf." Tfai* iodax, Inauad of biuny to 
lb* top, 1* *0 rounded off in tba intbl* {ran 
III* boltoBi of tb* Croat graort*, a* lo parwiit 
tba neadita, by being |qut*d baebwardt and 
forward*, lo carry lb* ulk ibrrad on *arh aida of Ac lenibcT witbovi pvitng orcr 
It. Fig. 919 nprvtmit an rod riew of lb* lon|itBditiaUy grogred index, pnnly 
open, to thtr* the tmtlloo of the groorr* more dittinctlTi tod/v DU riprcwnlt an 
intid* tbw of aae tide nf lb* aanir index, in which the longitudinal gnwtr it abuwn, 
paming from A to (. Tfai* index la man partienlariy adapted to round-acam irwing, 
imd pmniii tb* Iratber lo expand in enry direction when lb* needle I* paawd ibrongh 
it, by which Ac lenther ■ lent iltxilted, nnd Ac tewing eoiue<iui*nllp rendered mneb 

IlLllVR SEWING. The foDowIng ximple and ingeniona aptwratux, in»eBled by 
an EnBAbnan, baa been employed extentlnly in Paria. Tb* Ititlrumml la tbown 

in profll* mdy for nrtioo in 
Jh. 919. It rraenblea xn im 
tIco, ha< Ag An upper portion 
of each Jiw mad* of bia*s and 
lipped with a kind of comb of 
the (am* owtaL The icetb of 
An comb, only oiie*l*rlfth of 
an inch l«>g, areperfcclly re¬ 
gular and t4|iial. Change coiubn 
arc ptweided fcr different xlylra 
of work. Tb* Tie* a a lx mad* 
Rut to A* tdM of tba beneb or 
uWr B, of lb* proper height, 
by alhumb-icr*wx,xmHrd wiA 
a cramp which fatyx hohl of A* 
wood. Of the two Jaw* com- 
poaing the machine, the on* n 
M mA* bii to A* lixK a a, 

_ bat the fttber a It movxhl* 

ninm the lolid bate of the maebinr, by meant of a lunge at Aa point r. At 1 1 i* 
ahowa bom. A* npp.r beam piwtlon U a^jtulcd to AoT^ef part nud* of iron i Ita 
two being wenrad to each oA«t by two ilowt tertrwa. Tb* comb, teen arpntmtcly m 
ip. 917/1* nttd* fiut lo the upper end of eneb Jaw, by lb* Art* lercwi 
»l<. b a fhint tWw of Ac Jaw amonicd wiA iit comb, lo iUwinit* iia eooairac^ 
Tb# Icnr * e u rretpeodt by Ae xtool iron wire l, wiA a pedal prrmed by ta* 
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DMdle-woiiiu'f fool. »li«>»Tcr •!« wlibw w Hi* 

h> 4 «rcB them tbe P»«1W •igf I***!*®" •“ ^ •«»*d. Tb« Initial tht fcrr 
foot Ike two iow»*Wll ky ttafotr* of the iwiag O. wkjch j^***!* 

th. fookW fiigo lob. Kwrf ia hi |a«». ih. womb pwm h«B«<»c 
lU lb.^k of thi tomh. aad to nire rf nmkinn ■ n^ator ^ 
fai rftrr di^li^Ptt>»id«l ik. to evHal lo Biih* tk. bmiIIc paw aJiM tk« bol^ 
5 Ike ooickn. Aiwioo •• ihto ptooc to lewril, ih. pmiM down ik* pAu 
ton. obeirkj tk« j»iti toarl «i«Bd*T. atlowl^ hir lo hurodar. a aiw Kan; aad to 

*“Iw^k^Jhat. .BT dnirrd rfupi. tonl(|hi or canrfi aod iW |- 

|>nrr or iMlln, anoidmf lo the kind rf to be ic ot. 

co^ nighl bo ehang.^ » oeratwo mjium i bol it la worr inatBWitoai » ban irtt 

rf rfcn nadr laooBtrd with eombi of rtrry wquiih. aia. aad 6 am 

Gl.l'CISA ((llama, Kr. i BerfUtnU, Oma.) to «>« of ite pnmhm 
Biaallr dtoroTtmd by VatinutliB in 17*7 ia iht n*^Ta^d af I,ia.oc«, k. >« 

atacioa ftowi the rml tan* pow n ard by iu taili. lit ratoteacr ia w rral <aW 
miarnOi ha* waot bnw pnoodt rit. in cynwndiaM or chryiobrryl. P^“"[* 
rariata. gadolinilr. IracopUanr. «t*. Ii* propetbe* hare b^ eompomirriy li^o 
uadir^ J^a to Ihi tedaaii and rtpratir. pmaenn iwiuirrd tor h* prapuam^ 
Kroia Ibt ctmoMtaare ilul Ihto earth but prohohly b. rmiday^ la th* pnd^am of 
ran* by anhUttal outboiK i« to ikoaght ^portaal •*» •‘'•'"b. 

* Ol ITINl M. lH<‘ Pirtml af Gliic im Hm bwfl obtiincd «- H* l»rw»j Co1«» 
^ iiw. 4X by the Mlowtnn proraa. Into a wid. giM Iota are intro, 
dorid two «»rli. oar Maitalalag ehUirnlr of alaciBiMB, and lb* other todiBm. 
deprired of ibti'freatmd !■*« of Ih* adhering iwplilbn by co€Bpr*«ion hetwno two 
of UaUtiur ppper. Tb* glM* tube U pUeed \u « combmtioa fbnuice It w 
then trarerwdTj of hydros, putong fttw 1^ 

the todinm. The todiuin to not placid la Ike tube mud all th* air hw b**n yP'U'^ 
h* the hjdnwm. Th. lake to then bnted Jait where the .^iiini 

liT thtomeaai to deprived of the tart paniele* of Bapbiha, and fmrt. The chlo^ of 

riacioma to then healed. The rapoor of ehiorid. driven torwanta by t^ l.jdnigvB 
aivivei ovn the foied lodiam. It then iweU* up, and the heat gmertledbjrcbmi^ 
Aftioo U «tflcleol to f»it« tito eooUatt of Uie tretoel to mlneto, which ofWti Mtwh* Iho 
veairi if made of poreetain. The oneimtino to ended when the ehhi^ ^ gluciaiim 
fabUmn beyond the lodlmn veaacl. When th* labe to eool ike vemrt ii withd raw*,and 
in the ntaec of Ih* wrliaia a taigt quantity of a btacktoh lulatance to fooi^ compoarf 
of rommoa 1011 ind tke metal glncinmn in brintant tpangle^ atd a^inin evra to 
etobnlca. Tbto maa* to qakkly detached and foaed la a imaU craohle, with the ^i. 
^ of uBii* drtod anuaon lalt, which act* la a flna, and focilitatea tha muon of tha 


*1irkra'*hitemet*], whoae dmiity to *1. It way b. forged aad rolled bto theM 
like goU. It* aieltiuf point to inferior lo that of ailrer. It wny be melted m the 
outer biowpipe flame, wilhoilt eakibiling the pbenomenoB of ignition pmented by 
line lid irOT wnder the tame ctrvamaunoaa. It ranaot be act on fire to an atmo- 
iphcre of pore miygv*, bnl to both cate* to eovwed with a film of oaide, whieb teenu 
toproteel to from forthiT actina. It to not aetad on by inlpbar, but readily comhiae. 
with rhinriae and iodina by ihe aid of beat 
gnieiom anit** readily with It, forming a hard, brittle aohataac., capable of taking 
a high poliih, Tbto aofirtanee to alwaya formed when gtneinma to pnm^ in pmtw 
tain Ttu~l~. the ailiea being rodneed by thto mrtaL Altar aerml rasHwa to aacb 
^,arb, glncinum may conuin a. much as 10 per cent of libeiaai. Glaeianm doc. 
not decmnpna* water M the lemperaaire afebnUitMia, «» rvra at a whtoa beat 
Solpbarie and hydroehlorie aeidi diaiolve it eaxUy, either eoocaotrrted or diluted, 
with th* ewilwioB of hydrogen. 

Xitrie acid, even wbea eoneentrated, haa, at oidiasry tewperatare*, no action opon 
It and diiwilve* it bm slowly when boUing. . , 

Glaeianm, thongb not acted on by ammoaia, dtoaohrei reodily in caaitic poiaM, 
The metal whiAWiihler obtained, by igniting ehloride of gtoctoani with potatainw 
to n ptatiiinm crncible, diffir* caatidershly firocn that jaat detertbed t the BMtal ihaa 
obtained being a grey powder, wry refoaelory in the foniaee, hot coiwbiois with 
oaygm, chkiTtor, sad aolphnr mneh nor. ener g etkiBlIy than Ihe iwetal dbtenbed by 
Itabeay. The diSrrrtirr* arto. prohahly lauily from the dHlerenI Hate of aggrvgs> 
lion, and partly from lh« contamination of Wuhlcr'a metal with ptalinnm and potaasinnt 
Hrraeliat rffreted th* eolntion of the bwryl by fbaing the finely-poedervd 
bervi with three timea il* weight of «rbniiei« of potaeh to a ptatinom erveihto sad 

BBS 


OLUCIXOI. 


S74 

tb<!nfmanitb«ftMe4Bai»wWibjKiix>cUori£«cl4» »«»ih# »»»niaf rf iW mhtw* 

Ilf earboanl* <rf polMh and Wtyl aj tlw mMonil rf fbuan. £»•’'«*» “'’r qwaWiri 
beiog Dad* at a tanc. To oktiala thia. Delaay niaa lima- Tk« ftJUiwiaf la lb« pra- 

ecaa aiaan by Wat- . . . 

THf pultrrbad emarali} ia otiiad wUli half iti waijjht of iiaieh-lWKi la wi»d«r i lha 
■uatUTK ia tbcB faari ia aa aatlban eraciUa ptiaad m a •IniUbrnaco i tea laaiprra* 
lore It which tha ftiaiijo takaa placa ia maeh lower than that miolted Hw lha anay of 
iron. Tha gtaaa thoi obtained k powdered and ntoiatanad with aaiar aetdulal^ oiih 
nitria acid, ao aa to obtain a Ihi^ paalr, to which b aildrd eoaeantratod nitric arid, 
►■Wtwff care to alir the —. which la ooneertad* ia the c«iJd« bat laittaf by brat, lato 
an hooiogeneoaa Jelly ( Ihn in rrapomted to drita off lha mecaa of acid, ihao heated 
ao aa to oecoatpoaa tha ahralca ai alamlaa, glaeiaa, and iroo. It ia adTleahla to ralaa 
tha eatoperataie at lha end of tha operaticai a> aa to daeompoea a Mnall pwtum of the 
nitrata of liaia. The renall of Ihia ealcinalion b eontnaed of iaaolaWt aUioa. alaaina. 
gliiciaa, aod aeiqaloiUa of inn. inaohiUe ia water. BiiaU;r aitnua of Umr. and a Uttb 
fraa lima. It b boiled with water ooataining aiaw chlonda of aamoninat. 

Tha nitrate of lime b rapidly mnoevd by tin wain, aod tha Uiwa deomapoainit tha 
chlorida of ainmoaiam b tbe atVogth dbaolted, with liberal^ of a miao aia 
dbtngagrtnrot of inumnia eeairi aa anoa aa all the haw b dbaolr^ and at it b tha 
loreat guarantaa of the ano eolatioo of lha almnlaa and glaaiaa. lha ealciaala^if iba 
aitratea aboaU ba npated. anbat BBuaaab b liberated andrt tha ebcomateoce* juto 
iDontianed. The rrtidoa of tilba, alamlaa. glnriaa. and iroa b waU waabrd antil 
all lha Uma b remoeed, which b hnown by oxabte of a mimo iia canalng no cloadi- 
orta In lha waahinca. Tha uptoation of lha aUba and tha cartlte b caailT rflevted, 
mere hotting with nitrb acid dinolting tha alomina, gloeioa, and irm, and bar log iha 
■Iba nndbaolrnL The aulotlon of tha nitralm of alumina, glaeiaa and iroa, ta then 
piuttad into a rolotion of carbonate of ammonia, to wbbh a lutb amtonma law bnen 

added. Thepecaipitatlnoefllwrarthatalua plaMBUheatUlwratioaarearbimbaeid, 

and lha |daciiia at tragtb redieeoleaa ia lha carbonate of ammoola. Tha anlalian af 
the clncM may ha Gonaidered conpbte after creen or eight dayc* digratkm. Aa the 
carbonate of amituMib may dbaolea a Uttb iroa, ll b brtter to add to tha aolutioa a 
a few dropa of aulpbida of ammoninm. which prreipitalea it completely. The wdatbo 
b iben filtered aad boibd to drive off tha eirlKmate of ammoob, when tha etucina b 
precipitated la the sute af carbonate. . 

Tbe carbonate of glucioa b a dcnM white powdar, aaaily waahedt it b eolbeted im 
a UlteT anil dried. 

Front the earhonatc any of tbe other anpoonda of glacraa may be eaaUy |H«parrd i 
fimpb calcination cimeertn it bto glnciaa A piocaa for the artaratioa of afumiaa 
and glaeiaa haa been propoMd by 11 IhiTlhbri it eonabti in coeprodiag the well 
waahed canhi in water, aiulpoming a carmt of tulphornoa acid throort them. Tbeir 

aoloiioa b oompUto. Tha liquid M Iben boiled to eapri the exeeaa of •alplioroac acid. 

when a denar •nb-aalphite of atomina b precipitatod, bariag tha glociua in toioiiaa. 
Debrty foond that amnetimea in Ihb prncraa the glueina waa entirely precipitated with 
tha alumlaa. 

Glucioa Ifau obtained poweaica tba following propertiei. . . ^ 

It b a light white fomaer, withont nnaU or laaia. Infoaibb, bat TobtUiaea^*! u 
ci~. aod tnc cTM^ia. Uaat doat not harden ginciaa aa b dor# alunuoa. hat rrnibn it 
Berertbalnauwolabb ia aeida. BoUing concaatnuad ulnbiwb acid dbaoleee U 
eaaily. bat the anion of nitria ncld b eery feeUe when (bo glueina haa beea ilniBfiy 
heatai CaaBtla potaah dbwileea it mdilrs aad glocina b teen capahia of rapeUnig 
the earbaob acid friim earbonata cf pctiJi \ it b agaiti pretipilated tVnm its tolatioa 
ia potaab by hoiUng when dihstail to a rerlaia extent. 

Elirlmcn baa obtalnad it in heugunal priama by labmluing a Mlntinn of glnchu. in 
futad boracb ae^ to a powerfnl xod langHnotinned heal. It may lihawba ba oUaiord 
in mbrnaeopb eryitaU by a more aaay proceaa, wkbh eomiiu ia deoampoaing the 
anlphate of glocina at a high tempentarn, in the pretence cf tolphate of potaah i abn 
by ealetning the double carbonate of ghtelM and amiaanb. The cryatab are Mparated 
fhioi the anlphate of pniatli by wathlng. 

The hydrate of glacina b obtained by prrclpilathig a call of that ham by amaKOua. 
Tha pmaace of ammooiacal aalta doea not binder the preripitatkm. Whan recenrly 
prepared h greatly rtoamblea the hxdrala of alnminat only it ahtorbi. by drying ra 
lha ab, a notable qnaatily of carboole acid. , , . • 

Tha hydrate of glueina aaaily looet ill water by brat, aad beaoaea then intnloNr 
in earhooMe tff ammonb, the hydrate abao pnra being rrry tolubb in b i •** 
•ulalioa b hindered by the pmanec of ainmina. m whicb nao. it b ualy camptela aflre 

teaeml boarx'iU^loa. U baboaolobtebrnipharooaaeidaodhbulphiteof awonia. 

Glociaa prrc^laud ftora aome of iu aolutiana by aannoiua, b redbwlvod by pro- 
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InU tkk » o»-ert«4 »ol« ““■ 

Uu or ,, Ui» cWoridt tf aJimli^. 

OUrriJr ^*• >1 fait »i«««t «»y »««* r*«»b«» «« k 

BitatttiaiB* *4»nM to rf^BlmkoTSaiJt »<»« ■■ roUiiW u 

U. kowiW, wocli fUarUc of •tamhtiMBiaMnwrk ■» U k not 

cklor^ *in«- !« , ehU^M* «W- 

caiwbir fimnln* dotok o .iuu^imh **n^ of coorooonili, fawW* ii » 

nisi. uitioK *>**• diUapoiiik- i^wdOw^pokuoo of 

1o. tj-vr™!*!. It ^ aJorSTrf .»«- 

wilrr t it »*?• fcowi*"- ' ■^ *^ 1 ,^. at .^u 6w hidmcUork aeU 

ore, •alfhJc «o 

7 ;'Su^^aKrs:a.’: 7 u"“i*;^ 

hJ^tvL Urn roliifcL TfcT^U^^MxUaa f»t *1 b«^, »• 
doSiLlI^ Uh. iodid* .t lb. heiiof . .pirit U-P. 

‘"ouTSSi k o»I«M* of eooihl»i« *llh ^ 

!£‘ra-?jsS'‘.7X7rJsK;«^^^ 

tm l' cr,^«i«lba. U»n « . fid he« k d«ampa.ed 

U by Un. WU., di-ol^ «i.d.»-‘- q“«“«y- Tko P<-«« 

fac u-koc-robjoin 

Mea^Mod Kdotiw Of the * JphaU» curbooiU. of giooittt n «U«1 ootU cwb^ »r<d 

eemwtoheUbmrtedot wh«klitioo; d*® 

JSdL TbS^dUole M.I«ioo of thk -U Irtt WI ««. glocti-. «d ii «Wd 

'" wiStli'K: sxTS^s- .( 

bikKrplSit.WIU« wUphte of .loe. Hoipbilr of Jommo. 

. _ [[^.1 oUb libenwipo of bydroipm-■id furm*»eolphw*»ioc 

^ M ^? ?r<^»““ipb»«* of olmniM- Tokio* »l»wit»«« oftbk diffrtj^. 

Ck,m. H rtf.. »lir. 1*% for the «p.r..K« of^omln. i^ 
b«l ohieh doe. out uinre, for Mulytkal pnrpo^ M chwolreUy p«J* line 
U^Sriend o. with ireot difficiUiy by theM wlphotei. 8olpJuit,rf.loc^« for^ 
hr dJeolriu the eorbooiOe in diloie Mlplioric kWU the eropowted liquid drpotUiu 
^oS^ior to keep Ihe^m-id dktioctly «id* i‘ 

lieotiua, oadbMide*. if we were to diieolre the crboneU in it imlil the librrwwo of 
cnrbooie eeU eceeed. we eboold obtein > b»»le uucryetnlliieMe wit. According to 
Awde3.wUi.fonnol.oftbki.Uk^^^^^^^^^ 

o IkmUa rtt b^*f ^ Wacimi •W pDlaiA.—Thii uli wm di*<fOT<rrd bjr AwW^ i l» 
nhj,;nH it while endenTonring to prodocc the double eolphete “f ****““ >^ 
correMinodiag to commuTia^ (which, had he loixenlii^ »ooU been one of 
the tw* proafe of the analogy eaieliint between alemina t^d gt ueina) . 

It k obtained in erjitaUiM cnota. by eraporatmg a e^tioo •o“<^« ‘u^Ja 
aolphate of elaclna to U pert, of aolphale of pota^ TW eooeentratW k atop^ 
_ , 00 , u iW liqaid becDOiee turbid 1 at the tod of a fcw boon thw ^ le depo«t^ 
which k pariBed by recryataUkation. It k precipiutrf ae a ’jj 

the addition^^phurio acid to the concentratrd aoiat^ It k botUt^ aidahle ta 
the eoU. ««eh more to. though alowly, in hot water. Ily ^ action of •«'“ *» ^ 
fbM« to ka water of eryitalikation. then k deeonpo^ eotiiwly mio gioeloa and nd» 
phale of pouah. if the heat k itroog and long enoogh aptdiad. lu canpoatUoa k re- 
nnaeatcdby the fonnnla „„ 

' ci(;i.so> ♦ Ko.so* t sno. 

and 
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Olucina M ilpblc In earbotttti? nf ■mmonU. WKrothrtnIa. 
tion it bolkd. etrbooti* of ammonia It drinn off, tad a prTClpilatc of oarounau of 
•liieiaa It fenatd. tht eompotitlon of whieb trtmt to bt 

aOIO,CO*+3llO; 

bat If w» amtt Ibe boitlnB at tooo at tbe loJnUon btcomat Whi^ wt oteain * 
of a doable ctrimoaU of gtucina and ammuoU, from wblefc, ^ the addiUM of alcobol. 
Ihlamit itdepotllMl io oltar etrtlalt. iWfc wdoanfr of yftrtag tarf aiy^m U 
obita, tarj^jThl. In cold aalrr, bat It catily docoenpoted by bot anier. 
carbonate of ammooia tad d*votitin| oarbonatt of ffltcuit; I' »•“*> ** “1^*^ 

ddatc alcohol, ind nearly intoloWt m abwlot* alcohol. It it eatily decomtotra by 
haaf. IcaTiog at a ratidao pure glucina. _ , , . .. 

It it 1 **" dKom|iat«l by vx|int<m to lb* air after tome time. Aecordinj to Itcbray 

tbe formoU of tbit mb it „„„ 

4010,3Ct>>II0 + SfSIl'O.CO') 

There aUoeaimi a doable carbonate of potatfa and iilacina cormpoodiag to tbU tab, 
aad it prepared by tbe mme procem. m.Teiy toUtitutin* earbooto of pui^ for ca^ 
booate of Mimooiai the earb.mitr of potjub, boaeecr. tabet loagar to dittolet the 
ciaeina than rarhonate of amnumia. , . 

Oaalie acid dlmoleca glmina bat doet not yield any erytl^unMe compoanda, eaerpt 
io rombioatuia with other oaalalin, at tbe oaaUte of potaah or ammonia. _ 

Tbrte doable ttlm ciTatalliar well tod hare the faUawing aimplt cumpomimoi - 
G10.CH>* ♦ K<»,C»Ob 
OlO.CKM + N11 Hl.CtO*. 

Them mitt are obtained by dlmolrlita carbonate of gl^ina in bl^aalate 
nr potatfa in the cold, anlil earboole arid ortiet to b. i;iert idt 

the appUealioo of beat The eompoailion of glocina it mill uodMlikd i llemolln* rw- 
eardluVU at a tetonnaide. and Awdejew and otheri at a protna^ 

K.eat treater timplicity in the ifannola of compoanda. bot gloeina bat iw JecideJ 
aoalucy to tbe ordinary clam of proloxiilct.%me and magiurtu, be.—JL K O. 

CLOCOSE. TUt name glren to grape and march tugar by M. Daman. See 


OI.UE (Colfc fitru. Fr.t trim, TarhUrktm, Oenn.) it tbtcbemieal ■nfaminee ^eU- 
tine in n dry mnle. The pteparatiuo nml ptetentatiuu of the tLln nnd other animal 
mattera employed in tbe mmmfiictnre of glnr. eooatitnte n pceoliar bninoh of indiietry. 
Tboae who eacreiee it •boold mndy to orerent ttie fennrnutioo of the aafaaUncea, and 
m dlmlnUh tbe eoit of carriage by deprlT iag them of ai morb water aa eon OOTtrolrolly 
be done. They may then be pot in prrporatiim by macerating ihein U of lime , 
renewed three or foor timet Io the cootm of a faitnigbt or three »»»»■ 
b performed in Urge lanki of moioary. They arc neat taken oat with nil the adbering 
lime, and laid la n layer, il or S inchm tbiek. to drain and dry, upon a au^ng pave¬ 
ment. where they are tnmed orer by prongi two or three timet a day. Tlie 
of the lime dita^rct the Wood and ornalo toft part*, aitacki tbe epMemia, and dii- 
potee the griatiooiu matter to dietolre more readily. kVhen the eleanied mtllcn are 
dried, they may lie packed in tacka or bogabcada, and tranaportud tn tbe glue mann- 
Ibctnry at any dimanca The principal mibitanrce of whieb fine in made are the 
naringt of oa and other thick hWea, which form the atrongem article, the rrftiH of 
tbe Iralber dnttcri both alford from 43 to #5 per ceot. of glne- The lendnM^ and 
many other oSnle of flanghUr-hutnet, abo afluitl matrrinlt, Uioogh of an inferior 
qnallty, for the porpoor. The refute of tannerba, inch at the ear* of oxen, calrco, 
■been, fke., are better articlea i hot parioga of parchment, old giorra, and, in frurt, 
animal akin la erery form, uncumbined with tannin, may be wade inla gloc. 

The mannfoctiir*r who reecirea time matrriab b generally earefol tn rnmnr thtir 
parificatiao by tat^^ing them to a weak lime iteep, and rinting them by expoouiw 
la batketi to a mrtom of water. They are lamly drained npon a tloping iorface and 
weU tnmed orwr till the qaieklime geta mild by atmorption of carbonic acid s for. In 
iti eanauB rfo*. it wwald damage tbe glue at tbe bent of boiling wtler. It la not 
neroomry. howerrr, to dry them before they are put into the boiler, beranne they dia- 
■olre fotter ia tbrir toft and tnmcBid italc. 

Tbe boiler b mado of copper, rather ihallow la proportiao to ita aiwa. with a nniform 
flat beltom. eqoably eapoard all over to tbe flame of ibo fire. Abora the tme bottom 
there b a Iblie one of oopper or hmn, pierced with bolrf, and tmudiog npon feet 3 or 
4 faicbM high? which temia to eitatata tbe aninml maltaia. nod prevent them from 
being inlnred by the ftra. Tbe copper bring filled to two-thiida of lU height with 
■oft wnler, b then heaped np with the balky animal iahat»nce».iohlgh aeUiauiwoint 
ha brim. But tooo after tbe ebnllilioa begina they link down, and, in a few boom, 
gH entirely Immered in the I^oid. They •liooM be Mined aboat from time Ip tune. 
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bin! »*n 1 


_ W toBUd. Ike bo..ooi.Bhil. B rt-dybBl gcnU. boa i. 

uaintaioek _ . . oonioai t B rnetkoi! whieb ftBctiooi 

Th« Boliilioo nroM *“ of »Blue. r«i«BUy dwrtaiiiif 

lb* pnidoetB, or iubdiNiaBi tkro “J® MocrtBiiwd by cBirfnl «*lio- 

riBrnu thBl g»UUM tfacnforr to^be dimwo off wbcooTot teiBW®- 

boBl of tit® » mBintBiiNA *od It ^ ^ «f 

ciesUly flmd »nd rtTPiHt the wtre Tb» point it cooimooly detiftwindl 

WinB^cBl Into «»«^ly «nn ,o tb. .ir ti toot Tb. 

i.ny 0^ to pt VV'boilhi.UnBliBtlBiBod.tb.Bf.IBlBod^ 

®o*t k* pTfiiwod in B irttle fof b ouBrtBT of A boot. Tbe itop- 

Bp, BWl «k« eooMt* of tko koi «l«tiiioo» Uqoor u mo off in*“ • boiUir, 

oiik toil.* pBituUy tBr«d. A hot bb4 ffnid tor «^rna 

ilSSrl^riiJli’^irofTJ ^tbo m,<no^ d-r a,uo» • m b* dm-n off ib.o 

•» lo h. BfBiB .app»«d bW « 
tltf groondi. or nmliitolTOU m' _ooct ond btbIo be ooeo morriobieotrd 

,.m,ity of of di-oirod jelly. 

bTHT^o™ -T b. «r«.,ibe»»d by boiUn, ..U. . por- 

?;;'‘r^^'noor«.iml .ppunto- Cb a« boilln, of .kin. into ,loo. in 



Bbicb ibem .« Arm «>PP«® -P* ‘k"* 

Tni’ tonri'rt:: 1 

tuned bemem tbe enter «d in^ 

"-n- “ .""i ? fr ,"?! r 

msnBcr tboi^ detenwd, bn! nt t^o nount inwi m iK u rafiwr i*m 

^ ^ 1— UB.tr.ml tIm* tiifiMir bifinn drown off ininwrr, w»t thtmorB leti 

i.dm^.off mu. ub 

bixrB 















TbeM tMX€t Mc of dtol, of a »aaai« ftmo. bot a littit aanower at biiMaai Uoa 
at lop. WkcB rrrj tatpilar cakaa of (fa* an wlaM for, emia Rraom at tW dnin^ 
tit«ani fiina an eat ia iW battcae of ibe bos. The U^bU g<M is puand bto tin 
boXH ptaoMl m 7 Wti), ilutn{h IWaacli farakbail aitb Biter rimha, till it antwja at 
Ike brra of eacb. The tfttymru ia whicb tbia ia dona oacbt to W as cool aad irj 
aa [l o ai ib l e . to ftToar tbe aolidiB eari o n of the glae, aad jbould be fluored vMb mamm 
Bap kept cerp eicaa. ao Ibal if aa; flas ran Ibruogh iW naan, it anijr betacoomd. 
Al tba end of l> or IB boan, or Baakll;' ia tbe nuraiaf if lb« bosea teae beta BUtd 
aremigbl, tba flat it aalkieoil; flna Ibr Ibt acta, aad Ibav an at tbit liaw itnorrd 
to BB Bttper star;. aMnaled akb vcatilaiiiig aiadnvi to ad^ ibt air Baa all ^nar- 
Itra. Iltn Ibt baste an iaveftod apoa a aa ditt n t d labia, ta ibal tba friatiaaaa 
take that taratd oat »ill aot adbert to iia tarlbot i atatlly the Boitl blade of a long 
kaUt ia intiaiialrd roaad tbe tUat of ikt bosea btfcrchasd, to loaaea tba ehit. Tbe 
Btu b fltal ditidad into hariaoalal Uyen by a braai win amtobrd ia a inuae. like 
tbai of a bow-aaw, and guided br raicra wbick an plaoed at diataataa etaiie|iiMii1iiig 
to tbe dnirtd tbickoeaa of tbe cake of ehn Tbe Imaa formed by iW gnxnta ia tba 
bottoto at ibe bos dcBat tbe toparBciJ am of racb take, when It b to he rat with 
a meiat knift. Tbe gcUliaooa laTtn iboa formed, maat be dtstrrmaly liBad, aad 
bamediately laid apoa nda atretched ia wooden Batata, till each fraaM ba Blird. 
Tbeat Bsawi enact over eacb ether at diaiaaeca of aboot tbm bciwa,belag Mippeetod 
by amall wooden pegi, alack into martin boka in aa upright, Ssed raand the room i ao 
that the air auy ban pcrftelly foee aeoem ua rrtry tale. Tbe cakn nait aiere. 
over be torned upeidc down apoa tbe aeta twice ce Ihriee enry day, wbicb ia readily 
managed, aa each firaine may be slid oat like a dtawtr, apoa tbe pegs at iu two 

The drying of the giee la tbe moat preeariuiis part ef the maoufoetara. The kail 
dittnrbaamr at iben«aiber may ii|)an ibe gin daring Ibe two er ibrn Bnt days uf 
iu expotort I sboold tbe temperatnn of tbe air rite coosideTsbly, Ibe grlatiiM may 
lorn w mjA n to became BBtliji|itly, tod rren to ran tbrvagb dm mnbae apoa tba 
piicn halow, or h amy gel attarbrd to the ciriap aad inrroawl them, aa at aot to 
be teparabk witboot ponging tbe art lain boiliag watar. If AwM topemaa, tbe 
watn may foeete aad form nameromi cracki ia tbe eakca. Sock piceet moat tw im- 
mrdiately re-melted tad re-formed. A aligbl Ihg ma prodacce epon giac aewty 
eapoecd a aerioae dttorioratlan | tbe daaip condenaad npon ha tarfooe oreatuming a 
general moaldineaB A tbvoderitorm ■otnethnea deatroyi tba oaegalatiog power in 
the whole lamina at ooeei or caatca tbe gtaa to Im oa tbe aeu, ia tbe^gnage 
of tbe maBufactanre, A wiad loo dry or loo hot may oautt it to dry to ijaickly, at to 
prerent h from eantnetiag to ha proper mm witboot aiuneraiu cracks aad iiaam 
la tbb peedleameat. the cWng of all Ike flapi of Ike whutowi ia tke cmly meaaa of 
absiiag tba auaebief Oa three aecoonu h ia of impaitaooa to wtccl the ronat tem¬ 
perate acBean of the mr, eiich at epring and aotcimn. for tbe gina maonflietiin. 

After ibo glue b dried apoa tim nett U Buy etlll preaerre too moch flexibility, or 
toftarte at leaet, to be aaleabk i in wbicb caie u moat ba dried la a tton by erti- 
Bcbl haat. This aid b pmaUarly nqabile in a bomld elioute, like that of 6reat 
Oritaiii. 

nlli itiiily dry h oast raceiraa a glota, by being dipped, cake by cake, ta hot 
wiler, end Iban raobed wbh a broth, abo moittened ia hot water i after wbiob Ibe 
gioa U errsand apoa a hnrdb, and traoifomd to tbe store mo m , if the weolbcr ba 
not inScienuy biA. One day uf proper droagbl will make h nady for being packed 
ttp hi caaka 

'Hie pale bard, and solid articb. p o ae n ai n g a WiUbat ftacton, wbbb b 

msa« from to* fwnvft of os^biftci by tbe firrt proccts, it th# bnl bo 4 meal cob^Tr, 
aad b moat eahabk for joiaeta, eabinei-nuben, paialm. &e. Bat miay workmen 
an infloeneed ^ •neb ignorant prtJwUeee. that they atill prefcr a dark-naimred 
articb, with amnewhat of a fetid odmr. indicatiTe at ire imparity and bod pet mralioo, 
Ibe mnlt of bad materiab and loo long expoenn to the boiliag heal. 

Tben b a good deal of ande ia Fraaea from boon Adad ftum Ibe pfanepbata 
of lime by Brarblie arid. .This b o poor articb, poaenaing link cnbeoira fore^ It 
dMrca sbtoal eatinly lo eoid water, which b the best enterioa of ha haperfeoiioo. 
Oloe iboold merely lofteii in cold water, and the more eaatidmbly h swcila. tbe 
better, giBerally ap^tog, it b. 

Some maaofoctatrn prefor o braaa to a eogper pan for boiling glim, and l—lw much 
on tkimniing^h aa It btabt but tbe tppsralaa rrpmenlrd nmle to ekboning at Imb 
coBsrt^nroec. For ate. giac abnald he broken bito naall (Rreea, pot nloog witk tome 
water into a mml, nllowed to loak for eomc boars, and toMreM to the bnt of n 
baiting-water hath, bat aot boibd iiarlf. The aurroaodJag hot water kcept h bag 
ia a fli atala fbr joiacra, eakinct-maken, Ac. 
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Wbc* th« loliaiofi, lio^w*»*r. (Mrmttirmtlf 

gvUaiiiiinc. »»«« “ ** __ dwteM tdMt in ikobot. bol 

ocSrg«»r«d*n<o.j,ih. Tu^ i» 

u prteiprt^ UI ■ whil e, J^h , muim tnirMa d »liu. » 

•iih th»J flaw. By •» obwiae* Uh* lh»» thrown 

oooiWiution M ytrj «nily **?*■•*” BtweinJtnU lh» whole of the #loe. 

down by alcoboL A ht^ ehleeiM _ i.., ,- . i^^aruble ebuM t dnriog which 

s srXTiir;. t s: 

2;L«,.le*i5l render 

,hr3»ti.ni doei not KSTS.^the 

when it dri~. IJsoil dee ‘ 

«(M — 1 -^ 1 - ftOOO MrtA Of wfttcf «florai • ••••iim* i***^*- 

1» tSd" Th-I iwo ™»«UI»C- «U»0C hm dl.rw«di «ip.rded from ewch «*hee 

.oimd -tt^e genenOly pr.^1 1«jj. hy ^ft* 

aSSrsr5;fi;t5^-iSSl^S 

•k. uirfM at ■ Une aoiiotity of wnlcr «l 80 ® F. In thei cnee, tne wnrer •« 

the ioIubU imporiiMW of the glue ^iflJS^gtoe*^ 

lb. pun doe Temnioi in th. bng «^o^ ^ wnter. If ^ 

how geUrin. b fann«I fr-" •k>«^ 

II bn^Mge MmewbM niulngoa. to tbM of etnreb talo gum 

Urlkio. enitiUge*. hurtthont. tendon., the wrou. mnnbnuiei. and bone., •« tmuf 

nsTiiisii'Ucfctr ” w ^ v~sjii 

Srs2ir?,:a7r£’s;SurJs^ 

mnat of nleobol Into thre. lUfferoit Mb.uooc..oM of ^tch tT^** 

XmiSe.^SdhM b«n .died Zy-—, or Tegeubk dbomme, miothm- Im. Wen 

d?Wd A. dr or • noee. diming 

bnltb. didenlng. nod of n deep y.Uow etdimr. It i. ii^nW In eihw. in fd and 
ataamtaJ otU, and naariy an In water. Aleohol and aoetie aevd mi»c d"*" “ 
and make a tort of milky tolntion. DUute add. and alkallM lyea 
lu iilUm*le coMtitotffiti »ro not detcnnlin^d, bus uotr » odo of ihrtn. ond sccordbifl/ 
•bofi mo\Mi »luUii if Wft to ft-nnetit. it cEholrf lb* «meU of old ehfCM. 

tone year, ainee. M. E. M. Martin, of Verrina, to ealr^ the vmA 

without injoring the gldoo. »>*“*» ‘'‘™ beeome. ydlahia few «i|“»«°wry 
Ilia nrocru ia a meohanied one (memhllng that lung praet^ m 
praewriag aliuan). and eonaitu ia waahlng Aral floor, made into a paata, with water, 

rllb«r by tb« band or ouubioetyw _. .n.*— 

Tbe ffluten thM obtabu^l U lofccpitblf of namcroof oaeftil •ppuctlwoi roe •umrt* 
Ure porpoaaa. Miaed with wheat il.mr, ia the proportinn. of St) pam of flow. 10 of 
fmh gldoo. wi T of water, it haa heen employed to pp^ a «per^^ 
itui. “errakalU. and other klnda of Italian pallet t and M>L Venm 
have made with U a new »rt of paata, whieh they hare tarmad praadaMd phUra 

^^^Lk^ERlSB b a aMI .tthatanca eairaeUd from fctty tulwttnca& It “ay ba 
orrfwtd ui ihe utmoft hy tbe followiuf pmcewi s— If we i*k# c^mu pwni^olit# 

oa end doeW.grwmd litHarfe, |ml them bilo • bwm with » little ^ 

Mud bath modenttely tod fltr the mlxtort wwteoUj* •Jl" 

■ddiliooof hot wehTlo repUoewhil if loot by rrtporitioii, we tfaell o«u«. m a foori 
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tinw, • Hail or pIaa(«rof I««4, If, after aiUeil more alter to lliii. we rmnors 

tbe t«m 1 ftm ibe fire, deeul die li<|aor. Alter it put ntli^iretlsA li;4rag<n tbra<i|b 
k to Kpinte the Iml, then Alter iftreib, lod eoareatnie tbe li^ncir ai much u poi* 
(ible witbont baminK. apao the MUid-hetb, we obtoia glyeerine | bnt wbat rsmaiiu 
ataat be Aaelly eripfira^ witbin tbe reeeirer of tbe air-paatp. Olyerrioc tbua pre- 
patwl la a traaipsrent limilU, vitboat colour or aaieU, iui4 of a ly rapr cmuuiicoca. It 
baa a eery re»i tute. Ifa apeciAr enviiy ie 1*97 at tbe tenperstafe of W. When 
^ruwB apoa harainit etak, it takei Are and biinu like an uO. Water maiMiica with 
k in almi^ aQ pmpuitlmui | alcnbol draMtlrua k readily i oitrlc acid coorerta it kilo 
oxalic acid) aad. lAurdios to Vnitel, cnlpboric acid traiufonna It iato audar. In the 
Mme way ai k doct atareb. By yeaat k boeeatn arid by the fonaatiaa of fiinatie aad 

aaetaretic leidx. 


Ita coostltiMnu are, carboa 40, bydroyien 9, oxygen Al. to 100. 

Glycerine ta ooe of the prndoele of tbe aapoaiAcatioii of fat alia. It ia prodacetl in 
large ijaantiiica In tbe aoap mamdbetotin ia a rrry iaipara italr, being cooluiiiialcd 
with aaline and mpyreamatie millm, aad baring a eery atrong diaagieealile odour. 
In order to ofataio giycenne fttim tbb aonrre, tbe rpaidoaiy Uuoora ate mporated 
treated with akiobol, which diaAlrea out the glycerine. The alenhni having been 
tcparaixd by eraporatioo, the giyeeriac ia dllnird with water, and boiled with iniinal 
ebarenoL Thin proceaa moat be repeated aevenl timei, nr until the leenh la *ufB» 
eiently free flrum auiell. It in, hnwever, diAkmlt to obtain puftTgiyeerine ftiim tbia 
aource, on icoaaat of tbe atRnrc and oondilioo of Ibe ingredimls tunally employed in 
ouking waop. wbUh k ia abnoat tmpaaaiUe to deprive of rancid odour. 

The eoaapoundi of gtyccnoe with the Aktyaeida couatitatr tbe ixrioua kioda of (hla 
tod oiia, hut tbe boat doea ant appear to have the aame enatpoeitina in aU. A certain 
eiuintity of water ii{^)cwn to ae|iarM«, and tbe cqilraient of glymruH tii be ia tame 
but bat half what k u ia otbera. Thai tbe giyerrine of iba palm oilhai the ftiernuU 
C'HtP. and the gi^eerioa of myrUtme. or nutmeg butter, C*lPO. of which bodice 
tbe oomninn riyernoe abowld.hc the hydrate. '• 

G|yecriiie k now obtained in great qimatklea from paim oC ia ibe proem of pori- 
Acmbn for aaadlea. It k empioyned with much advantage to prei er re toft badinl 
aoimaU. It ia nmnafbeturrd into aaap^ k adminiitered internally, and ia mppoted In 
puMaaa highly nutritive propeniea. It baa been employed hi eaaea of deafbeaa, and in 
■Uacaaea of the ihmaL By aome k k naod to preaerve coUodioa pUtca in a atale of 
aeoahiTenaaa (br many dayi. 

OLYPUOOH.APHY. A pteceu introdaced aoma reara ainee to ebea|wn wood 
engraving, A metal plate war eoverrd wuh a thick rlrbing-gToond, and an etching 
made tbrougb to Ike metal ia the naua] manner. Several coau of ink were thru 
uplird ^ nwani of a email oompnaition fuller. Thia adhem anly to the vamlah. 
Hbra iBt* koUovt or* ilccp tb# pUte b plMMl In conm^rtma vitb a vnluiki 

BOtIrry, and eopjier ia depoaked tn the naual way (aee BtxtTno.McTAtxrauT)) the 
rectUi bring a plate with the drawing in relief TT>e proeeM ia rarely praetked. 

UMBJSS nmy be caliod alratifted. or. hr thoae who ol^ect to that Wrm, foliiled 
granite, being fbrmed of tbe aame matcriala aa granite, namely, felapar, unarti, and 
mica.—ijwll. ' r- V 

Guiaa miglit indeed, in ba pomt and moat typical A)rm. he termrd acfakiOM 
griaue. ronijiliog. Kke granite, of fekper, qauu, and mica i but having ihcae minerak 
arTMgtd In liyan or plalri, rather than in a enuftaed aggregalkm of cry atala. —Jain, 

la wbrnerer atale of aggrexatran tbe particle* afgaeki may tere been origiiuUy 
depouiwl. we know now that n ia a hard, tough, eryatalline rock, exhibiting curved 
a^ Iwiiird lln-* of atraiiAealkm, and eompowd in tbe main of quarlx. fekpar, mica, 
and bornblewde. Minrrahigieaity qwakUg. k di»!ra fnim tbe granite roeka with 
which k k laaomlrd rhielly in thia, that while tbe cryxtak <if quarta. ft.|»par, kt, aru 
diatioct and cutiie hi gnabw, in gneiii ihev are broken, waler-wnen, andixmlbardly 
aggreeaied. Kciiee ine general belief k, that gneiaa or gueiaaoac roeka are but the 
paiticiiM of graaitr weathered and worn, ramed down by itrearaa and river*. »i«l 
d*pn>it«d In the mu of that early perind.—IW. 

GtiBELIX MAXUrACTGftiV Thk o.tahri*hn.ent. which hu been kmg eele. 
hraied Air lu lapettry, took ita name IVom th# brollur* Gobelin. Gilc* GnWin. a 
dyer at Pan*, in tka time of Pranck 1.. had ftmiMl ont an improvement In tbe then 
nanal veariet dv») and u be had remarked that tbe water of the rirniet Blevr*, ia the 
tobnrb* of «t. ^rcenn, wu rxeclkml lor bk art, he erected on It a large dye bovMe, 
which, out ef ridloa]*, waa called Ftiie-Gof^fhat (/fuAclg^k About tak period a 
rlemiih piinlrr. wbuia anne name Peter Koek. and . mert Kloek. and who bad 
IraTellrd a long lime ia tbe Eart. atablkheii. and eonlinued to hie dcnlh in ISSO. a 
manufactory for dyeing acuiet cloth by aa li ay e u re d pmceii. Through lb* niewn* 
of Colbert, otindter of l e m ia XIV,, ooe of the Gobeliai learned the p r oc e aa need fbr 
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ilM 0«nnm »ii»TUt av« from cow Glnck, whom Mm* emuid** lo be ^Hcb 
mid to h»»e learned lo djte amriet on# KoffcUr, # 

^ 1 .1 _ vi..mk ♦ AtJ thr PAriiwo icaflrt dy# ioon ioto to gtMl rroot® Uuit 

the Btitiulaee ImaBioed ihsl Oolwlin hod oeHuirod tb* alt from i^^ii It ^bnown 
t^^liSia^lV ad vie# of Colbert, purehaaed Qobclin a boihlm* from kj* 

UMraS^naform- it Into . ^loej lo which gave 
GvMmM, nod wUieli be aaaigned tor lb* "“***• 

promethm In 

nmnofiierorc of aome of thefioeat woeka of art s and not only doea ■« we el m tb « high 
“I^icJTSn^ into leav^W ‘ 

biUty in any aeW mnAnum. eacept the mtwnra of ^ 

by iL nk^miiU •too r*9«>, bMana# gold waa dcmcd by them lo b# th« king 

*"^*l)d .^omdool'y*^ ^ metallic atate, aarartimet erjettWafd in the robe, ^ ita 
dolivlim fo!J^ Oiroml. of Tf^onaali^ twl.««l^*^r^*d^ 

Vohain of minut# oombrdral cryatal* i *a alao u ^nglea or rounded fra^ whkh 
wbea of a certain magnitude art calWd peyntaa. Ine anmll muia are not Ibtgmroia 
broTrn from a grraUTMaai hot they ahow by 

rounded outline that ihia ia their original elate. The apro. gi»». of nadre gmo vyi” 
from U-3 to 17-7. UunibohU ataUra that tba Urge** known wv ny foond to 

Pern wtHaking about H kllntpammo* (S«i Iba. BTotod.>i but mnatea Imve b^ 
la toe piwrtoro-of Quito whieh weighed nearty tom timea aa inneh. fkane of the 

- augseta " ftnm Anatralia have grently eaeeedml ihla. _ 

Anotocr oro ofiHd la to* alloy with allvee, or argental gold, toe 
It arera to be a^dnila eompomid, contotoliig ta 100 pnrta, «♦ of gold and 38 of 

“'rbli mintral fcewationa to which toia metal oorora are tlm eryatolllne primi^ 
recka. the compact trawitioo rocka. tit# ^bylto atd irapwU yd aUnvtal (rroo*^ 
Sir Roderick Murcbleon mm. in hia chapter Oa At Oirigtmtl ^ “ 

hia •Silurtat"—" AVo may Bm proceed to oonaider toe naluce and limita of thaneb 
rdd.bearing rocki.and then otPrr proofk. that toe ehkf aariferoua wraith, aa drttrd 
frro them, oecun to aapcrficial detriiaa. Appealing to toe amictnr# of tli# di^rrot 
mouniaina. which at fanner oerioda hav# afforded, or itoU alT^ my 
aiuouDl of goW. •« Bnd in Xa ^neml 

faialorv. we ejtal oar cyrt to the oonntriea walend by the aonma of toe Oytoi Tatoy 
to the'Phrygia aod Tbnw# of the Oneka aod Banana, to the Bobrrota of toe Mu^ 
^gt>§, to iracte to Ilritain which w*r» worked to old tunea, and are now otlwr 
ablated, or trrj alightly prodnrtiv#; or lo thorn chatat to Ayrriro md Atrormlto 
which, prtvlooily nnaenrebed. have to oor tiiac*. prared ao ricK »• tomriaNy By 
the eaiito oontumi in nalnre- In all total Unita, gold tina been imparlid abuodanlW 
to to# anclenl roeke only, whoae order and aucoeaaion wa hate tracy » toeir 
•iiorUted eniptir* roduu Sofii«limet# howerer, h b •Uo ibowii io m dinuMW 
ihroagh tb« body of meb rock*, wbetber of liforootor of»i{tuaa» origin Tlie •tmtiAcd 
rocka of toe higbeat anliiiiitly. eneh aa the oideat rociaa and qnarU rocka (ilka tboae. 
for caampte. of ScandmaTu aod the northern llighlanda of Bcotiandy. hate very 
aeldom home gold i but the ledimenlary acenroolationa abich fallowed, or toe hilonaa, 
Dernnian, and earbonireraui (particularly to* Brat of thea# tore#') have been the 
depmiu which, to the tracta where they have uidergoo# a mrtamorpbaaU or change 
of •iruclar* by the taflaence of lyeoua agency, or other ennaet, hav# been the eU^f 
touroro whrncv gold ha* been dertved.'’ 

Gold ia usually either diaacmlnated, and aa it were toipaated in atony mataet, ro 
eprrad out in tain platoa or grain* no their aarlkce, or, laally, toiplanled in their 
caTitiea, under toe shape of fitamrnU oreryilalliaed twiga. Tb# iidueialt eatnpewiag 
the veto* are eitbcf quarti, odespar, nranlphat# of haryla. The or» that accompany 
the gold in these vein* are chiray iron ^tilea, cop|W pyrites, galena, tdende, and 
mhplckd (anenical pyritr#). . 

In the ortv called anrifrniiia pyritea. this metal oeror* gtoeriny to an InewiMe 
form \ but toongh toviaibl# to tba irab pyrites to# gold beeome* vimble h* its decan* 
poiilioo i a* the bydrat#d <md* of iron allow* to# nativ# gold panicles to shtoe fonb 
ou toeir reddlah-bmwn ground, eten when the preeumi metal may ronatitot# mtly tb# 
flee mlllkiolh part of hs weight, ni at RammeUbarg in the Haru. la that state h luw 
been extracted with profit t mom frvqueiuiy by amalgamation with merenry, proving 
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Ii..t tt. |;n».l faitlif MtiT* no< nrttat oT■ lalpfciiTrt. Thr Irm bthm 

of VficUo*, w4 af <■■■( of onr Eagtiih miBa canuiB RoU. AtUfr tba i«lpii«r tt 
tlu ore bM lw«a *rt«nl«4 bi ib* nroen* ot maamtitturmg niiiibitnc acM. tba 
tBBMiiaTTBttM.BBn«i**«BlphBreBk». b roB rt ed wiib eoBni>B wOt. ThU U tbrowB 
iatD hoc WBt«, the copiirr «hidl i* |ranit, b d'MoIrtd ai BiarUl* uf coDper. The 
tUwT pertmt hM bwtB Manned by the niMUaR araoMt iato a chloride j thW m 
diMolred oat tiitb a atreaffhriaa.ft«M«btaii the •ilTerb precipitated by ciiK. The 
ailTwr Mbr ohodaed la thu way le foU froM prioa nijimg ftom Oe. to ItM. the oaoee 
the addilboal earn abore S*. ML the oaaec ibr parr ■!*« beiaR fieea (br the gold 
It cootaiaa 

Gold eakta oateOR the pnodtire atrata. d ir a m iaaled la iman gralaa, tpoaglH, aad 
aryatala RiaaU offiirda a maarhable raample of ihh epeciee of gaU taiae. Bnli of 
moular qiiaMi,or atloaoeoat tpecaUr ifiM. la the tiierra of Oocaro, K iMgnaebeyoad 
Villa Rka, which Ibrai a wortioo of a mlea-elate dncrict laeladH a great qaaatHy of 
aauee gold la apoaglct. wWh la tUc terragiama raeh iwplaee mica. 

The oarili^aarte of Hungary and TraBeTlTtaia. ooafMaed of leUansak alcrr 
pyrhee or Mlphom of nbw. oad aatiec gold. He in taaeeea or pewcrfbl eeiaa la a rock 
oftnehytr. orta adcciBBpaac<n«leFarnlHediaateti>il. tloeh te the loeabty of the 
gold ore of Koaigibrrg, of Tetkebanya, betweea Eperlae aad Tokaj la Hongary. aad 
probably that uf the gold oreaof Kapoiek, Febobaoya. Ice., la Trannfiraiua i aa arraagr. 
ment noariy the ubm with ohat ooeora tai Eoiutorial Aowrlea. The aanfeenu ewtaa 
of Qaanaiaato, of Real del htootr. of VUlalpaado, are oiaailar to thoae of i^brtnoiu 
in Uoagary, oa to aiagnitiule, relaliee pcaitiaa. the notate of Uw area they taclade, 
aad ortbendutbeytraema. Theae diatricte baer Impre a ea d all miaetalogiaU with 
the oTidaDcea of the action of Totraaic Arc. Brrialali aad llaeqart baee deecnbed the 
gold Btiaea of Tranayleania aa aitooted in the crater of aa aaeient eolonaa It in 
ecrtala that the tradiytea which birm the priaelpd pottiona of the roeka Ineloding 
goM, are now atmoec anlTenolly regardod aa of igneem oe eoleoak oci^ 

It woaU aeem, howerer; tbol tbo prnnary anarM of tbe gol-i la aol (a ibeee roeka, 
bat rather la the airahei and greautaae Mrphyriea below them, whieb la Uangary 
and TraBryteaola are rieb In great anrimwaa drpotila | Ibr gold bat oceer been 
foonilln the traebyte of tbe Eogaaean atonaealaa of the awaotaina of the ^Tecotla, or 
of tbMO of Anrergae | ail of whieb an nperpoted apoa granite roeka, banm In 


FiaaDy, If it be me that tbe aacienta worked atinei of gold ia the itUad of lachia. 
It wonU be aaolber oaample. aad a eery nmarkabie oaa.of tbe pnneace of tbia metal 
in traebytea of an orlgia eeideatiy rolcaaie. 

Gold ia, bowtrer, moeb more eomaum ia Uw allneial gronada than among the 
primitiee roeka joat deaeribed. It h favad ditanninaled b tbe wlieaoat, argiliaecoat, 
aad frmginoaa aaada of ecrtala plaina aad rieera, eapeeiany la their re-entering 
aaglee, at the tcaaoa of low water, and after atocmi tad temponry flooda. Oa tbo 
oeearrenee of gold. Dr. Un renauka t “ It baa been aopnaod that the gold foond in 
tbe beda of rireti bad bna torn oat by the water* from the relna and prtaahire roeka, 
which they trnrerta. Seow bare eren aearrbed, bat ia rain at the tooree of ton- 
fbrooo etrvama ftir ibr aodrr bed of thia preciooa metal. The gold ia tbeni beloagi, 
boarerer , to tbe gttamda w^ed by the watert ae they glide abiag. Tbia opiai^ 
auggeated at ftrat by Dalina, and aappotied by Ibborn, Unettard, Routant. Batbo. Ae, 
WfoaodcdopoaJaMobecrrntiatia. I. The toil of tbeaa plaina eontotaa frrqocaUy. at 
a certain depth, tad iaiereTnlapota.apaBglen of gol^itpatahla by waabiog. t. Tte 

beda of tbe aoarfcrooa rirm aul atrcamlsta ocolaia more gold after atorma of nm 
apon the plaina than ia any olber eireanwtaaeto. X It bappcoa ahnoat alwaya that 
gold ia fbaad aaiaag the a^t of rirert only ia a rcry ei rea aiaerihed apaco« e o —• 
eendiag them rirera their landi ciaaa to aflo^ gold; tbnogb did tbia metal eoeae fnen 
the ro^ abore, it abonid bt (boad more abondantiy near the aoarm ef the rirara. 
Tbna it ia known that lha Oreo roatalaa ao gold rseepl fraa Pool to ha jaactioa with 
tba Po. The Tieiao aSbrda gold only below the Uaggintn, aad conaeqaentW 

&r from Uw priiaitira BmaataiiM. after trarmiag alake, when Hacoorre H alaekeiwd, 
.nM into which wbataoerer ia carried down froa thrnr awmntaiaa maat bare breo de- 
poaited. Tba Rhine gim BMirc gold near Rtiatborg tbaa Bear Raale, tboiigh the 
Utter he mneb ebacr to tbe moontBioa. The made of Uw Danube do not eoataia a 
grain of gold. whlU thia rirar raaa ia a nroantaiaona rrgim»that U. from tbe froati^ 
of tbebiihaprick of Paaom to Eflcrding« bat ha aaada beonme oarKrToai la Uw piaiw 
below. Tbe aaow thing a tnw of Uw Eaw i Uw aaoda of the apper portian uf Ibw 
nrcr.aa hllowa among tbe awnmtaiaa of Styria, inclade aa gold j Uil from Htcnmaea 
into the pleiw at Stayer, till ha amboncharc lo Uw Dannbe,ila aaada baooow aaruErtaia, 
and an erea rich anoogb to be wiahad with proflt. 
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Tht nralfr mrl of «Ji» inrifmmi Eoropo. AjJ«. AWei, •■A 

er nA, ■»! e<«*T<i*n»ly fimigtnoai i a nmariabU eu™**'***®* “ 

gkal p<ii!u*ii of M. Wa|JoP» wrpaaa that die 

ii^anMiiMhtodaatoUiailewmifoaUwoof aanflmwapfnlM. 'Hie aim«fri^ Mad 
SUoiriu ia liaaKary ataK*» alwavi io th* n*i*hl>oBAo^ of ^*"***|\^ 

Um iKtriM wood ooTtnd with r>« gwiia. *°****^.*7!^,,^,.*“ 
cUTrin ibo oiino of Varonartak aoar Abrahanya to Ttamytr^ ■iKhl ^ 

. w.. tbo vtweh of the ftirtiation of the aonfcroo* aUwna » oot 
thtrTtbr Urtitir^li# atiao aaao^tion of ((oU ofr and oecpTa la ftmlh 

ot Mocol Noar iho tfUla« of Lion) batw boco dlaroaontd. at a dooth M #0 

•M^^dh iiiaafiMof gnU aad pUtteiuo. Hot thi altavial aoU affot*il^wiae all 

cxi^^STSTbaJSiio ~u7 uta. taFt-tco. u» z; 

toooa ri.«^ wWr, tbqr offiml D«t gold, flow 

lb* da«niftlrt.of »li.trmprocki.wbieh«:cmoi 

had Mfwdt Eaaawor. aad Ihia ealobratrd ohaorrer jwd reourknl «!>«»** 
non ionncdoioly accompaoin lha gold apaagira ta ^ aad 

Iba Rhooo aad ibr Rhina. ta oompaaad. l ike that of t^loa 

oaidaafinataodanallgraiaaafn»bioi,rofaBdata.hjraciBtK,Ae. 

^nnad aioM raareBUy.*h^ taally, keen rvaiarhed that the gold of altaTial fona- 
^| aaMi« i§ |mi »cf Uuui tkfti vxtnctvd fron roc4ut 


Pn*rijK>i 

Spaia aaoteoUr poaaaaaral minn of gold io ngolar reioa, eapaeiany to th e pr^ian 
of Aatonaa | bat iJta riehaMO of the Aaieneao mioea ea^ '•*T 
JoliM Cmt It mM ta hin nid hii mrwnm defatf, aad hofa »iUrd 
Ronaa tnaaary, from lb* wealth which bo derircd from the Atwaiiah TW 

Tagwa. aad aorae other atnama of that eooolTT, wen aaid to roll irrn gol^ aaadA 
Fniocr cootalaa ao woekable gold oiloea, but tt pnteata la aeeeral of ua meet aan- 
frnmt mada Then an aono gold aiiora to Piedaiorti po^Wy the tan rf 
sunicnau pyriln of MaeMptagaa. at the ftiot of Moole ^ ly|»f •» • ” 

gorimiaadaltbougb they ii not oootaia 10 cell gtmiaa of^ la a htnulred-w^^ 
they haea loag defrayed the empenaa of woriuag theat. Oa the aouthera alopa of tta 

IVaalae Alpa. from the Siraploo aad Monte Roaa to the Talley of Aoata, 

Anna diatn^ and riTen oecur. Sock an the lomat ETenum. whi^ hu a^ed 
much gold by waabiag ( the Oreo, m Ha paaaagv from the Pont to the the nddM 
gniandf orrr which £ia little rtTer nine for acTeral milea, aad the bdla m the aaigh. 
b(Mrb<«d of Ch iraa a n . cftataia gold ipaiiglca in eonaiderable qaantity. 

In the eountv of Wicklow, la Irdaai ta the year i:»g. aomeflaa of 

gold wen foual-OBe mam wrigkiag twenty-two onaeea. Tta gold ia wmid m the 
di-bria of the Taltay at tha bam of Croghan-Kiaabala i and it wooU appear to he derraad 
frnoi tha graaila of that moantatii. or tha horabWodic graenitooea by wUch it ia tra- 
aaned. - Wnrer and MHla. bowarar, proaecutad eataoaiTa auna workingt la 

aaarrb of the aonroa <4 the gold without aoy aooMaa. Aa wa haTe already italed, 
the pyritaa of Wicklow contain gold, bat ao aurifrrooa rcina haea baea diacoTcted. 
In Cmwall g^ haa hero round in the tin alrrama of Carnoa tale, and aoma frw 
other apou t aad aaom of the quana reina traTenlng tha alata hare barn found 
to coolaia g^ Maor of iba goaniaa of the copper lodaa an known a> bate gold 
' ia only fat a nn initanca that tba pnclooa atalal haa been 


MpATBtvda 

In UcTooahirc, near North Molton. at tba Brttaania miaa. goM baa baea fbond la 
atnall qaaatitlra, aainriatril with tbe mincrala of the diatrict i bat it baa narcr paid tba 
coat of obtaining it. In Scotland alio gold bat been ftioad. IV nnaat layi i “ In tba 
leijpit of Jamet IT. and V. of Scotland, raat wealth wia procured ia tba l<ad MiUa. 
from the gold waabad from tbe mountaiaa | hi the nign of tba latter not ten than tha 
raloa of 300,000/. •tetUng.'* We an told tliat ia another leeality a pim of gold 
weighing thiny ounce* waa bund t but we cannot Cod any good atohority br tbia 
ItalemeaL 

la Nofth Walct, etpeeiany b Meriouetliihire, the older alaty roeba were deelarrd 
■note ten year* abec to be aariferuu*. PmCmaor Rataaay baa c aa mia eil deaerihed 
the diatrkt. aod eapecially the mineral and t^aarta ytlai of Cwm-eiaea-iaaf and I>ol- 
y-frwyoog. which eontaia goU. Tbia diatnet baa been worked for gold for aonu 
time I but b no caae, ae beherr, to a profit. At (logofan, aol Ikr from yandoaery. 
the Romani worked far gold, the reinaina of their worlungi being itiU to he diuoTcmd 
They bare been dewribed by Mr. W. Waringtoa Smyth b tba Metaoua of tbe 
Gaobgical Surrey. 
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Hbt* arc nnAraai bi «mm riTenaf SaiuwrUail, a* tka Baaa aad iW Aar. 
la Gcnaaaf ao aune of aoU la wwkad, excrpt ia tW teniuir; of tlaUkarf, amiA Uka 
cliaia of aKraataia* ahielk aatatmir tbr Tjrrol aa4 Cartadiia. 

TIm eibua af Uaajtirjr aDJ TraoayUaata an (ha odijr foU aiiaai of aajr haporlaaca 
la Carapr i (ha; arc laiaarliaMe for (bur poaitiaa. (he (leooUar matala (hal aoeota* 
|ian; (h^ aa4 their proAad. aattnaai«<I at ahoal U-'tO peaaAa aTtnrd. aaaaallT. The 
priaicipal eoaa an ta Hangar;, I, ihoae af Kiiaigah^i (h* oatiea gold w liiaae* 
minaied in mva of aalphnna or adrer, vhteli eeca^ in amall nuaoa ahd la eoinB in a 
deoMnpoamg febpar rook, amid a rnoglaaimtai af paroica, raaoUtatfaiK a portioa af 
the Irarhjrtie fanaalioai S, ihoat af Banoo, flohemnilr i awl a, of FeWttawjrai area 
alao «f aarlieraat aotphom of tilear oacsr la eelaa of aMOile and gneaaliatc par> 
P^777 1 *• (boaa of Telhehaa;a, to ike aouth of Kaachaa, an la a depoM of aarlfaroaa 
pjriua amid (rap rocha of (ha araat ramrt liaaBatiua. 

Ia Tranaj'lraota (ha gold oeean la eahm, uftea of great auigiiitode. Thaaa eaiaa 
hate no aide platea or wall amiaa. hot ahat. withaal (atmaadioie gaagam, the priwi* 
tire rock. Tba; conaiot of decoapaatag •parts. frtTifefoaa hawalHoa. hcaejr apar, 
floor apor. and aulpburat af ailerr. The nuae of Kapnik rlamren nucjais when (ha 
gold la aaa oeiatrd wUh arplaMro*, and that of Voroapstak la graalat laeha t tbona of 
Ofleahon^ Zolalaa, and Magj-Ag. where it ia aaanciamd wUh UUartsok The Iwt 
ia in aieome rook on the limila of (he (laehrtr. • 

In Hweto. (he aaiae of Edeiflin ia ftnrfanJ ms; be meatiooed. where the ga)4 df 
oeenra nitiee aad la aarilhroua pjrrtiea i (he eaiaa on a browa goarta, io a awaui^ 
of foliated hornalaQa. 

In Sberin. aatiee gold ooean ia a barnahaw at Hchlaa g a a ber g ar XmewT. aad at 
Xowino-genk ia (ha Altai auamtaiM. aoonoipaaled with moa; other nrea. 

The guM miae of Bereiimk ia tho rral nuMunaina baa bora long kaowa, coaaix* 
lag of parttaihr darwgpiwiiaefVcroar jystre. dbaewlaated ai a eda of ftamj ((aorta. 
Tbia ia, Bconrding to Marohiaaa, “the oal; work at wkieh itibtomuuas athuag ia the 
iolid rock ia itill |*Miaad i there the fhafi traeenca a aaao of appareotl; oieuunor- 
phoeed and er;ataUine malria enllcd * for ee iar ,* raaemhlisg a d e eoa i paaed graaiu wtth 
vdnaof goarta, ia-jrfahdi aoiae gold ie dhaemhotetL'' A*- net 1111“ a T(T 7 Tleh depnaii 
of aatieo gold waa diacotrfod on dm raaaini aid# of dm Ifnd moamaina, diammiaaiod 
St toam ;ania deep ia an areillaeewBa kaoi, anit aeaoi a paniad whh the ikhrit of 
roeka wl^ aatmil; aomposa the aardheooa aliarul ootU. ao anenalnae, aerpratiae, 
protoaide of inm, torondam, Ac. The tivera of dim dhtiW poaaras aoliftniat 
aanda, 

At dm floiaaiKiAA miaea, sooth of ITnuk, graot piles of aoeiaBt driA or graTel 
haring bean reosmed fijT dm axtraetiao of gold, dm eroded edges of hlgU; iaaliacd 
er;atallina IhaeatiBMa bars been exposed. wEicii, flna being mmdi nearar the o entr e 
of dm idiaia than dm ahnec, are prahatde of fltlariaa oe Ihtevnian age. It ia flrom 
the adjaronl trapnes oerpeatiaoBa maama aad liat; roeka i duU the gold shiaghi e 
(aaoaO; soal uaibmie near the aorlhre of the abraded nek a) has baao dertetd. 



Tbr laps of the higU; Incnaed lada a are in Ihrt rtmaded oK, and the interatieea 
between them worn into holes and earhltt, m if h; esr; pows^l oetlon of water. 
Kow here, ai at Bcreionh, mammoth reomina hate been foomL The; wsra lodged 
la iht loweat part of dm rxratatioD, at the ipot Bmrkwl a^ and at abool fift; foet 
boncadi dm original aorfaee of orerl;ing cooiae granl e, hefbta it was renotcd h; the 
doriUDen from dm rncant spoce onotr Iho dolled line. The frvhle iaflaenee of 
the atreami fa) which now flow, in exearatlng etrti the knoo aUn|t1e ia ieew at 
dm spot aiarkai at dm bed of the rirolet hartog been lowerad b; kwmaa faihoar 
from its natnnl latel a to that marked n for the eoaTenienoo of the diggers. — 
Umrehimm. 

It WM firm dm laflUbga at oos of the gTarenr depresafame hctwaen them clera* 
tioaa, avalb of Mioak, tkst the lBr|M Inmp of aolM gold was fiand, af which at that 
time flMd) there waa on; raeoim This “pepita” wtigha ntncy-aU potwh tro;, 
and ia atiU exbihllad ia iht muaraoi of Ike Imperial School at tSiaei at Sc Pclcra- 
borg. 
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of*oldf»l»e4i»Jtai««d«ri»* >•«» ■••••foOowis— 

..i;oOpoo4fc 

1148 .. teeo « 

184* ..isao „ 

1880 >4*0 „ 

..i»*! - 

;«48 

E<liul to »bo«l 89MS2 Ita. troy In 8w ytan—lutimm m CnU, R. ItumL 

In Emin'i “ AmliiTM* we fiwl Out In t)M yror liSI. Ae |piU ^ tfce rtnlUn 
wuUbc mA MnelsnnMUwn waf>i» prodoccA 888 poud* j t>ie Nrrucltiau worlu, S7 
pmU; «>»• iwmnininr Wm« Mmd E«i>i Siberinn wnAuif^ ! 107 pooAii petrfikw tbe 
Altni Monouiiu anil of KrrUcluiiak IBbrnan wiwki, 80 poodsi makiiif IM* feaii. 

In Alia, and eapeeially in its mmihttn dktricis, Aon* are many rniw-a, streamy 
rtTcta, and wasici which ewouln this mataL Tha I'aciatns. a onisll riirnr of Lydia, 
mlUd orer inch golden sands, that U was sopfaised to Cfaubtaia the orirn af tha 
wealth of Ceosoa. Wo» Aase deposits are now pone and forgattan. Japan, Fonnaa, 
Ceylon. Jsea. Hamalra. Bonieu, the ni^plnes. aadaotae mhar islands of the Indira 
AiThipeiajtti,ai* rmhlnfoJdstreama. Thom of llurneo are worked by the Chinese m 
an aUnrisrs^ on Ao weatem roast, at the (bat of a chain of enleanic moontaina 
. Little or no gold comes ialo Europe (Wwa Asm. becoaas its sereila inhobitanu |ilaoa 
Aeir fcnnos in treasore. sod hot* to board op that piwdoas metaL 

XunwttMs gold mines oocar on the two Ames af tha ehara of the CoUia axwnuins 
la tha fhmd^ a proeiaae of Liula Thibat Tha gold lies u fuans sains which tn- 
vene n esry entmMing reddish gnsito. 

Afhes was, with Upain. the oonna of the greater porlioa of the gold p n sse s a iJ by 
the ancients, Tbe g^ wbirb AtVica stdl brhigi into tbs niarksi m always m dast, 
Aiiwlng that the metal is'bbtaincd hy washing the sUarial toils. Nooe of it b tnl- 
leried A iho oorth cd that eoatinenl; Ana db (bnr diatriett only are remarkable for 
the ousn Ay of goU they prodaoe. 

The first miass Bin Ibute of KordoAn. betwoen Darfbnr and Abyssinia. Tha 
negroes innsport the gold m qaiUs of lha osarirh or enltart. These mines teem tu 
haer been known to ths rarirnts, who considered EAiup i a to abound w gold. Ilrru> 
dMos niatee that the kiag of Aat eantry eihibiled to the amhamadots of Cambyata 
all tbeir prionoers (mond with gutdea rhaius. 

second and chief cxplaitsiioB sf gold dset is to As sonA sf As grrai desert of 
Zasra. la Ac wetbim pan of A (Hca. from Ae aianA of the Senegal to tlm Cape of 
|*alina Tbe gold occurs A sfsmglca, chiedy asar tbe auribce of Ae earth, m Ae beds 
of rirnitli. and always A a ferruguwas taith. A tonw plsam tha nsgrues dig pits 
A Ae aoU to a depth of abow 40 (sal. aaaoppirtad by any (Wops: they do not totlow 
any eria t m# do they ranatnel agaUcty] Wby rrpooted anahAga they lepsruetba 
gold ftmn tbo sarAy maoets. 

The some dittnet furnkbos also tbe greater pan of wbai Is carried to Uomesn, Fes, 
.mt Algiers, by Ae earavans wbteh go (tum Timbwetoo on Ae Niger, serosa tbe grrat 
dewn of Zsanu Tbe gold which arrhres Senaaar at Cairo aad AlezBadris ctsnes 
from the aonio <inaner. From Mungo Fan's descrlptloo, h appears that the gidd 
spaaebw are (imad nsually A a limgAoui small crai^ horied under railed |>rbbles. 

1m third soot A Afrln where gold b collreted ts osi the t(iath.east const, briorea 
the iwenly<ftftn and the twenly-sccaml degree of sonA Atitude, appotiis to Msda- 
gascar, A Iho country of SofsA Some ponont AAk that Au was Ac kiagdom of 
Ophir, wbeniS'Solainoa obtained bb gohl. 

lAring the last, and the oummencemeut of Ao present centniy, Ae ricbeil gold 
niAes were (mud m SonA AmotAs. It oeenrs Am prinetpsUy A ipangAa amutig 
Ae sUnritl sanbs, rad A Ac beds of rirers t nuse nrely A reiao. 

Tbe gold of Meaioo b A a grat mcuure contaAod A Ae srgentifrrnoa Trias, to 
numeruot A that coantry, whose principal btcslitics are mention^ ander the orticlr 
8u.TBa. The sUeer of the argeatifbroaa erea of Goanaaoato cootaiaa nna Moth of Us 
weight of gold ) lbs tanoal produrt of tbe ouaet bemg rained at (hn IS40 to .1300 
panada aroMopoA 

Usaaeo eunlains tbs only a urife r ou s toAs eaptored as guU mines A Mexico | they 
irarerse tbs rucks of gneitt and mlra slate. 

An the rirtrs of tlm prorinea of Cancaa, to lea degree* norA of Ae line, flow orer 
guMitn mnds. 

Pern b ont rbA in gtdd oiw*. In the proeArn nf nuaiAs and Pataa, This metal b 
mmed A rsias nf greasy quarts:, eariegaied wUh red Ibrruginoiu spots, which trarers* 
pnoiitiee racks, 'rhe mines c^lcd j w sr o s Jt mu, eontist of ores of Iran and ropprr 
oaidcs. ranuAAg a grwal ipmntity of nld. 

Vul. a C C 







388 


GOLD. 


An K.* GTW-ta (S^r Columbi.) b lb. rf ..u^ 

.emiiuurf .U^f Tb«. ba. b«B found, M 

:3r.“ii2 “S ss.'srjs 

?rwnlXui** -‘^‘' -b* b-Moy -f fc^b A-ork. 

U« -nd* «f Su^rTu^ut 

tot of tb# iwiuniw ehiin of moaoUimo. i»bich 
brm tW —— from thr Mb drgrto otwib lo tb« IinUi. It !■ p«r* 

s3ijjr2.rvM^ srw.i«i«i of lb. .* u*. OMfe^ th« ^ ""1?^ 

fbr mid If* «K»bl'wHe*t Tbo p*P*^ occur bi dil!i;nroi fnrmio oft*® wlbrriaff 

mimn \a VdfiiM. Ill btdf. Bod t* gnuD«, dlmeminated ■Hxojt '!>■ allovlal Uiom 1( b«» 
S;s, in by «..«! unlbor., .1 .boo. MOO pound. ..oir- 

’*T.‘,Cl^"S^.ta.o.t tb. goM brougbl Into tb. »«krt h« c-n. fto» Ho. 

.W ^JcT.f’ihkh Int r,T«l«l tb. goU™ W««^ 

tvmtwr IMt- Cwuln 8nl»r, tb« Bnt »hil* m«« »bo bod ..tnhlWttd bmuH in to 
ui^W^icnnW Join. lb. S«rwnrt.lo. k.»lug noctrt a .nw^mtU ou U- 

.‘^wbrbiTkSfc fS^“ ‘t ‘JS! mm “rr..Xir 

h.lrrmn, the rock. A KrntuckUn uorknun ctnplnjrrd it tb. mill bnd tuptad tfeir 

riiSS^tbmn « hnnil^of lb. eUtfering ditit. Tb. e^m hired a pu 
bdiAM, and Ml them lo work- The nrwa .prai 
«» recited with In^nlU, 

nmontlr *h«i l»r«e and eondnomi. iraport. of gold from San .rinaico pimmu w 

S;^ Lo^dX^re «» 0 H TOb Vdir ta tb. SUM^ “ 

region 

Baled uilb alkali I «>dh»a. bore that they Bril began to folnl. *°*“**'* * Y* i, 

ftL agn*. othwi feO hroalh tb# burfen. they “* Yi W 

laat animal droppwl into tb. putrid manb, whieh giwat ihieker at ...ry **P- 
^ r^miniabed b^ bad to cem^ef ^aty «f C 

SiSHa3:-a£E“S^j 

r-ISTti .e--.« 

tO(nmeBm<ih. prairie Jnorn^. , ._.-. Jiiii.,-iee botven th« 

It may bo adrantagwina m ikla pUr* to dotwmi^b. di grrune. ^ 

amount, of goH paaaisg Into the European miukcta. b.^ the Kd 

SlISTof CMt^Zi repedaUy of throof An.tr.1... to eomraat-ub tho total 

prodoe? of tbeM eoantrin at the pn-' it iiroe. 
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V 


TiM of lit* </ OM •Met maf 

Ai fvTMM «a/fct, n»jf jpror •« 


tr rauiilmJ at hanug k»i trvagKl uM 
I ■■ avtrf.f’am 1790 to l»0J. 


raatliwaia. 

(MA 

Axcikxt Cotmxanr. 

Aabi—8iheria 

Africa - .- -- ***** 

Palabonrg - * • * * *„* 

Aaitmn SoitM, HMti wid llemt. S^iooy* Nor¬ 
way, Swfdcti, Franwf, Ac, • • • 

ira. Atelr. 

5740 

55110 

1450 

1K5 > 

IC5 

ToUl of to Ancient Continent 

8»00 

m 

N«w CojrnxHMT. 

North Amrric*- ^ - -,• 

Sottih America domidtoiis • • • • 

Draail ---•■** 

5440 

55,000 

15,400 

Total of to Sew Continent 

40440 


Th* mi»e««r Amerie* bar. teirt Into Eurnpc and » b»Jf 
twelT* tlmra mu»» aUtrr. than tboae of th* aadent coot nrut TJw lo^qMnlitt <rf 
... to tUM of B..Ui la the mh. of 5S to 1, a diaTctjol ruio fr™ that ,Wh 
bold* really in the »«l»e of the*, t.o m«uls which i. in Enrop* M l to 15. TW. 
dUrrmcc ilrurada upon iceral cauae*, which cannot ba inrctifa^ here at lenph t 
hot H may b. aUtad. that gold, bv lu nurit, tai prlrr. heing inoch Ic. amployjrd m 
th* ana than «lT«r. tho demand to H ia lim ranch la«» airf «»« »» 
to lower iu price ranch btnrath what it would hare been. If it had fiJlowcd to rnlra 
of ila qraratity comparrd to that of ailric. Thna alao biamotJi, tin, &e., thcmgi i iiiiran 
rarer than ilfTcr, are, narrrtbcle**, rery inferior in price to It- Befare the diacwrrry 
of America, the ralne of gold wan not *o diatant from tot of ailw, hecaaae atim iliat 
era aUrar ha* been diatriboted in Europe in a lar greater proportion goW III 
A.U to proportion b now actually only I to 11 or 15 1 to p^t of to 
in that qnarter. being not *o much below that of to aOrer mine* aa la to real of the 
w wHi 

The total annual production of gold. aacluaiTa of California and Auatrali^ at ptw* 
aeni, hra been cathnated ai fbllowe; 

Frotn to ancknt ttpan'iah ootoolaa of America 
Itraall - • • *. * * 

Europe aod Af btin RoaaU - - - 
Tbe Indian Atchlpelngo . . - 
Africa. 


10,400 hilograinmr* 
MX) 

<1,500 

4,700 

14,0t»f 


55,900 •• .14 ton* nearly, 

whhout taking bilo account the qnanliiy ef gold now extmeted tom lilrcr. 


Rfpprt q/ cAe prtu/actioa o/* CoW aiacc if* ditewtrp ra Calijiaraia^ 


in 

i 

1»49 

11,700 

1449 

l.MO,OUO 

1550 

. 5400400 

1851 

> 5450400 

1855 

- 11,700,000 


in 

£ 

1855 

. 15400,000 

1854 

. 14,100.000 

1855 

18.400,000 

1854 

■ - 14400.000 

1557 

• 15,110.000 


Tbe hiatnry of to pindnction of gold in Cnlifhmia and to Statca of tl]g Union, b 
wen told in to folkrwfng table, alunring to depoeita of gold in to limitt of the 
United 8<alea. Theac hare been aappiied for thb work by to obliging kindocM uf 
Ur. Uockwell, of Waablngtoo. 


c c t 
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X Branch Mint, Snn Franciieo. 


889 


PrM. 


TmaL 

I«54 .... 

tMI^ 

tMUr*. 

iajl4SJUil‘19 

K&S .... 

90440.41710 

9n4«041710 

ISM .... 

9040041914 

9940«4ts14 

1857 In Jane 90 • 

194t«,S9S-9a 

t94tS49S1S 

Tnial 

7a.43«,76SttO 

78.438,78310 


S. Bnaeb Mml, Kcw OrlMMk 


rwAA 

cSSL 

MMil 

CMUm. 

a*avW> 

lUliMM 

Odltrnmkt 

... 


T4bI. 

t»-a 

TSSSrT 

111 

Ituttm. 

I4JM 

ISSmT 

S4M 

msT 

•IJM 


ItTTl 

Dddm. 

340 

UfA» 

IMN 


!.«• 

MIT 

•,7I7 


Mr 

• • 

IIAM 

tM*> 



m.tral 

• , 



1*24 




lMf> 


• • 

•M 

4;Mw.flai 

tm 




ijm 


• 

% 

•JTttM 

l«W 




Km.n* 

• • 


KX71M 

!••• 





9jmM» 

» • 

• « 

t.ar«ci 

t«4 

* « 


• « 

• • 

9»UU 


« « 

MUII 

i«» 


• « 

• • 

• • 

4II.MT-M 


• a 







M>44ti 

• • 

♦ • 

mMHM 

ItfTt* 

iMMlO 

I* - 




mjmrm 

« • 

- • 



741 



TT,«i 


tjlft 

TJ» 

tijttt.aN'M 


4. Branch Mini, CharioOe, North Cnmihu. 


PvtoA. 

Wovtli CarallAA. 

iMtk CkfilUlM. 

CatUkmU. 

Totit 




Daltan. 

IMUri. 

tVJl»rir~ 

XWOan* 

lUf U 1847 


14.1.777 

143441 

- 

1479,718 

1848 



359,075 

11,710 

• • 

37017*5 

1849 



578499 

11409 

• 

380^731 

1830 



907480 

19.000 

• • 

390438 

1851 



175,4*1 

15.478 

15,111 

316,0«1 

1859 

• • 


937.404 


18481 

430.000 

1853 

« « 


917,847 

81445 

15,485 

94t5.l57 

1854 

• • 


188477 

10.001 

8.318 

913,008 

1855 

« 


IIW4940S 

14477 17 

5417-M 

119488-98 

I8M 

. . 


157455-18 

• 

154 . 37-95 

173491'53 

1997 to June 30 


75,896-47 

• 

• 

75476-47 

Total 

• 

• 

4.033,189-88 

3M,695-17 

87411-01 

4,487405-88 


5. Branch hCal, Dnhhincgii. Georiia. 


, , 



Owrgifc. 

__ 



OllMV 

7W. 





* 

iw-ir 

tM» 

w 

!■»« 

IMt 

l%M 

IHM 

iftar !• 

Jwmrn 

UJMht 

MM 

iM 

IStl 

40 

um 

Ml* 

I- - 

tkUl 

MO 

lA 

M.M3 

AIM 

lajM 

MIMT 

lo^n 

■.HRMB 

AWtMTft. 

UfnjM 

mjtt 

iM.m 

M.in 

aUM 

€T.»*r' 

MelO-M 

njmrm 

TQCrE" 

nira 

Mtt 

1.441 

MDO 

t»\ 

no 

I4t 

m 

*IOfrO 

MoMWa 

OJII 

«,Mra 

km 

I.MO 

l,IM 

’in*w 

itmmu. 

mjB» 
114.071 
M<341 
Mo.tn 
tn.iM 
4T,4WTC 
31,46; 10 

l,4M«l 

DMU«r*. 

" mi 

I !*• 

IMUn. 

6»<UMT 

Vt.T.'tt 

M4I1I 

trtjn 

4nkrm 

liMM 

T«tal 

nMiU . ITMMll 

kiv.mit 

«Ml^4a 

w.usn 

ijMjina 

m 

UB4«M 
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r.oi.D. 


•. Am; OIBor, New Tork. 


Tmimt, 



CmMm. 


AUUmm 

— 

Ciltowli 

-«t*w Twaa. 

IU4 

IRM 

1*34 

IwmSB 

nazr 

mr 

Mie 

IM. 

i 

|Vi4ttofV 

lL»t« 

tjm 

mHK 

tm 

tMtui*. 

tm 

ijm 

Mint 

MS 

U«iUrt. 

IMt 

Uoit* 

MrAI 

Dvllwk. 

*Ji» 

vrti 

i>a 

OeltM. 

; : 

• • 

Deawt. 

Atoi.ui 

toma-maii 

tjmjm 

penm,' iMwv 
. . > ajnr.iTr 
MM to.avMmti 
. . Helm'll 

. . lltMTMa 

Taul 

lUM 

1 ujaea 

m^m 

B.l»0 



lean iwuai;^.!; 


Srnmman tiiutil rfUn tmlirt ThpimtB tff Ihmtttit froU at tkt OmittJ Slatm tlufl mi 
Ontacka IMM to At SOA Jam US7. 



Etmrtt at oM mi tUtr balTuia fni« tlw t'nitod Sato*. M .hown by Oh wmu^ 
oneiiU mnn. on " Oooimrmi «»1 NmeigHiiiD," by Oh S«»ary of Uw Tiiwu^"* 
Ow Unitrd SulM. (Prior to U14. the tTi>on. do oat ihow mm fttm 

the i«iilSi«.nid hi Ow (BUowiog yeti* mlrtr to not tot«nto<l ttxm jmU, bm alaiat tha 
cBtir* MHival wu aadoobtcdly gohL) 

DaOwm. DnIUfm. 

lUS • - 84,II4JW5 

IS5A • - of which tnta S. Fr»»cxiea, S^«7,40l 

I8i7 - - *l^,»80 •• 


the yian aiding 

SOth Jane, WM aa biUowa! — 


Tw. 

ftCUliMe 

Cafai. 

ISSI 

. . A«oaji57 

. . N3.049409 

l»53 

. . . 483.044 

. . 1.94U4I3 

1«34 

. 1.710,711 • 

. 1411453 

1855 

... 404417 

686465 

1856 

. . . 114.189 • 

. . 878,946 

1337 

13I4«3 

. 6403,031 


ShipaH-nt. of gold fVoin San Fnaeiieo colony, to nitern dometoic paru nnd fonigB 
porta, fhMn the flan Francbco Price Cunrenti — 


1833 

I8M 


D.iinl tojm. 

- »t7.9l8.44T/i 

• 4«,18«.M)A 


Bnatoad. 

S4.975,MIX|| 

S,7SI.<teuj^ 


Oilm Camitoi. 
«lJtl3,M0.73 
l,IU.n»,7t 


Total In 1133 • 
- - 


5.t4,90«,100A 


^aatrwbiB GM iTmo^Tha dtocorery of tha grant goU »«U U Aatonrila to the 
wetoward of llaliinrto. abo« ISO nilr. ftoto Sydney, wa. uanally made known m 
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Gn»r Briuln, br » detpmeli from Kr tX A. riuroj lo EaH Ony. on Uw l»tli Srp- 
Icinbrr ItSl.numy penooa will* n tin dUh ksvlag oUniord from ooeM* two oai»»e»p*r 
dor. <>« the tlth at M*y, be writeo ihet lampa h»Te been obtained »er» iu« In wii*M 

from one ounce to foorpimodi. OntheMthof JlUy.he wrimitbetgoldheib^fmuid 

In abandonee, that peuple of eircry claaa are nroecodinf lo the locality, that tta BeU la 
rich, and from the unrfafleal formatloa of the eowntrjr, of immena* area, lly a^y 
the oold ia ftwnd to ounaiat of lift of that metal and about IttSSof ail»«». with a litUe 
hoaemeuti of ofM caiala Inflneneea. July 17th, a tnaaa of gold weinhin* IIWjMiui* 
waa ftmnd imbedded in the qnarta matria, abool 53 milea from Bathnrat i^aud aiiicb 
more, jnalifyiag the antie<|iati<me tbnned of the eait riebneea and extent of the g old 
ftrtd tn thie eokiuy. Thia raogniflcetit tTeaenre. the jwoperty of I>r. Kot. raT|iaa^ 
the lonpat mam Ibinid In Oaiifiirnia. which wae *» pound* i and that in lUeeto. which 
wee TO poand*. bow in the mii*eum at St Peterebnre. thie party ef six peraone gm 
at the tame time 40«W. la ten daya by mcana of a qui^ileer B iarhine i and a wrty id 
three, who were nneiuseenfal for eeeoa daya, ofataiofd in ftea daya mure tlM SUC 
oimcet. A royally of 10 per cent waa ordered lo be paid cm gold in matrix if fooad 
in Crown landa. and 0 per oeat if found in private property. ... 

Kumerno* el.lm* have been made by pervomi who bava thonghl that ihey had 
eieru the fliat indicationa of gold ia Auetralia. To Sir lloderieh Marchiaon le. hire- 
ever, due the merit of pointuig oat that gold might |irobably he frHind in Auelralix 
loui btdiiew it wae known in boropr that gold cxutrd in that impnttani colony, an 
Hoderirk Mnichieno tbue gieee ne the tacte : — “ Uaving la lha year«l844 reeenUj 
returned from the aurifrrooe Ilrnl mounuina, I had the adranlage of raamining the 
nnmerooe iiweimem eoUecled by my friend Coonl Streelrehl along the eaatern chain 
of Aanralia. Seeing the grent ainularity of the tncki of Iboee two diaUnt coonlrie^ 
I coaM have Ultie dlOcuhy in dinwlng a teuallel brlwem thrmj in dmng which I 
waa nalotally atrocli by the circinnilanoe that on gold bad per been frnind in the 
Awtraliaa nuige. whieh I Icnnod in autiripalion the • Cordilltta. Imprtaied wiih 
the conviction that gold would, loinwr or later, be found In the g^ Hritiali Colony. 
1 learnt in 1S40 with mtiafimtion that a •pecimrn of the ore had bren diaoovei^ I 
IbrreNpoa eneoaragrd iht nnemplDved rainm of Cornwall lo emigrate, and dig w 
gold 0 * they due for tin in the gravri of ibdr own djatrict. Threejwticea were, aa ftr 
oa I know, tb^rit printed documenu relating lo Anetratioii gold.'* 

Ananel S5th. US I. Uantenant-Oovernor C, J. Lairobe aniiuunred lo Earl Grey from 
Melbourne, the dincorery of large drpoelu of gold In that dioiriet of the colony. Ia a 
Mcood Parliameiilary bloc book, iaened February 3, USX, it l« elalrd that 73.340 ooncre 
of gold, worth 337,855/. 7«, had been prevlooaly forwarded lo England; atidihal iheguM 
fie^ of the oilooy of \Tcloria rhaU if they do not racced ia valne, the fiiat diaro»e« 
Buld fleldi of New South Waien t the total valne bemg then 300,tWl/. j and but a Irtte 
lime afterwanU about half a rnUlioa ■lerling. Mr. E. llargrav^ 

Crown landa, onnonneed from Bathnrjt. that no part of California whteh he had men 
haa pradaoed gold lo getierallr and in »ueb an extent a* Sommeriiill Creek, the Turoo 
Hirer, and it* trihularim. t .—i t.1. ibe 

P'of the tmrpina of coaviymg a correct Idea of the rooditiqaa nndcT wl^ the 
eiwatert qoi^ty of the AmilraUan gidd oceura. three plana hare hern 
Oilfment diatnem. The trat of three {.fig, DJO) rrpreeeiita a longitadinal metwo 



I AmMmHM 4flA. 

L •# ■■rklnt** 


B. ibMuuUrf wmem, 

4 * CVctaick • Crwfc. 


along the eoureo of the wml quaru vain in the Clunea gold-wimmg field. " e have 
here a* indioeted by the darker portiona of the wood-ent, tbe qoarti win rhown in 
atctloo, with tbe thafra tank, and the levcU driven upon it The lighter poriioiia ol 
the figure reml^ ou tke qaartome rock U an anrilkroiie drift t and no the left uf the 
■ection the great baealtic fonnatina ia ahown. ,. „ ,, , . . 

Fm Ml li a lertion of a portion of the Itallaral eold-firld. It m on eoit and Wf»l 
tecliM from the Hcd Streak-lunl acrina Purteifllee llill. White Flat, the townJi.p of 

c c 4 
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RaTlint Wot. and At iparu rtrt wm of that tow mlil pi othl it dio«« the e iu ift i nw 
driA, Mhiit, )|iiart<, >sd hoMlt fonottiaae of the ilutricL 



I. Tk« Umt ft lUUant Keik 
X llu awn raoi. 

I. TiMi »ui rt l ea*. 

4. Th« aiw4. 

k UI4 IV*4<«4b» Ittn.wtHkMWtf raaC 
C BamII twyMKoi tcivth m Oftidra ro4f>4. 

7a AM iiVMit MHlarm* allMvM 

A CrtaA. 

• mA IlMvtvwhlwifUMMilMtodMaiMriMrtMiil* 


Cifmii alluvfad ^ „ 

in. TW Or«v«i-rMt M. 

It. Q«aft« vmri irnymi Id# tim« «7 lUIUrvI W«*t. 

^ m iIm Arawbif. 

Vli Um rwaATi wi * Ur* mntm, iMtfravM Uf 
td« idlM mNl ctrf iliilr M)U 
D O li liw grwl rtTM* vklrd UrMruWrrvMi *■ 
Uhi Mm ilM •chiM hiiU vliirA nurruMM 
Hm BAlUrW ImUA. ^ 

Id tboee two wctioo. we heee, tberrfore, Ul the condilioai ahown of the pn i cc t e 
ef uiniiiS oa the qiurti lode, xod in the .Unrial dcpoutx 

fig. M3 !i . ■retina ftrim iho 
Borooadun and llollern fpild 
miBei, a Arw mil*. fri>ai the ca* 
pit.] of VictoH.. It i. t^ nit 
■nd wot Hctkm of the Cwiton 
E4ale qnan. reei^ Md ii mainly 
(irtn to Ulnitratr the nnihilful 
uu! ilangrttMii condition of nuny 
of the worhlof. nndrrtahro 
torn who hare no cxpericner in 
enbtemneaa aperationx The 
•hiR. if inch It can he eallr^ ia 
.boot 40 IWt drept and the iwef 
dipe with the Mtfld itrau at no 
anple of about CU defrcee to the 
bniHaisi. 

The waU of the .haft at a h 
not iupported on the footwall by 
pmpa and proper timbrrinr. 
which it (hauU nr, aa indicated 
W • a a. The wiodlaa* at c and the frame-work at D are both aacwadinaly inKwura. 
Thia ia the mode of proeeedina in a eery unpurtant workinc when lumuei rrrty 
'pianenf ttnarti broken ontcnataiue gold, and aln antimony anfirtm. At the point r 
the enani ntf wai exceMtiogiy rich, and then it branchee off inln anuiU airing., 
yirtmog S3 ooocre of pild to tiic ton. 

It la not nrrraury here to trace the pmgrrea of goM-minlng In ibi* colony. The 
quantity of cold diaeorvred and expended baa been enormoux Some rxcerdingly 
laree ** onggrl.” hare been foowdi one in Fnnwt Crreh, weighing SSIhx toa. ISdwtx 
and the Mrlcome Nugget, weighing 3317ox. If dwtx 

The produce of the gold dcl^ of Victoria in 18M waa aa follow.:— 

The qaaniitir. bnmght (a Mrlhottme and Oeeloog by cacort, oe. 

from CMUoml!ti and out-.iationa • . . . 873,307 

„ Sandhunt and doi .... 339,100 

„ Maryborongh and dm .... 337.700 

« Ballarat and do, .... l.otniAM 

„ Decchwonh and . do. .... 894.700 

-• • 3,041,337 

Brought by prirate hand ..... 831.313 

tluantity which ha. rraded duty .... 89,411 

In the treaenry banka at canl)s Acw and in tranaila • 4I0,IM 

Total ... a.u4KlM ot. 
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The enerij </goU Ihn AnitrmlU mne* 18« h«Teb««M WIow»i— 

Tilw. 

/ 

I8U - - U.S1B4-W 

1854 - - lt.r-M»,MO 

1857 - 


1851 

1858 

1853 

IBM 


Xtlm. 

£ 

907,113 
•,785,803 
10.4«5,700 * 
•.0S8,73» 


Th« of goU *jporW flpooi N*w Sootli Wtlei bIoim l« lli* •»« pciiodb 

Imit* been t — 



Qooiauim. 

VbIw. 

1851 . . - 

■nr. 4eu nrr. 
144,180 17 IS 

* 1. 4 

468,338 0 0 

1BS8 ... 

81A73t 18 17 

8,680346 0 0 

|9M • m • 

54B,US8 IS 81 

1,781,178 0 ti 

1 1854 ... 

937,810 IS 8> 

773808 0 0 

IflAft .mm 

84,384 14 3 

809.850 0 0 

m • • 

43,463 17 1 

I38.U06 0 0 

lSj7 to Slit Marrb • 

17,083 N 0 

64,041 10 0 

• 

I,8;a773 S 8 

4,0SSd>0O in 0 


^,, 1 ,^ Im^ beoo dlooo»i!r<*a In ioinn coti*i5wnhl« qnanticiM In Tnmuwim- ^^,3nn be4H 
r»rort«i«»h»»i«R b»*ti fimnd. nlibnogh m jrrt tio« to nny urnit ntiMi, In !<«w 7.«l«nd i 
juJlitta »»M known Uul thin prodoon nwtnl in funoil in nil thn inlnndn of ikn enntero 

finownriei </««U « BritiJi CWwnAw,—Thn folla^^mmimlMUoii 
from n correiNOdml to thn Ooaettn. \ni»«MTtr n Ulnnd, in mpndnUy 

iaWfoting. U in t>ptr Frattr Rinr.^ar. »f, I8SA _ 

rf /*» OmJMi 9f BrttM CV^rntm^ ThnI thn nnnfrroM dnpedtii of 
thin wn nr« •preml oner n eoonklrrnWe ncope of noontry h nppnrem from thn ftn> 
tbnt l^n« <liJtgin«» kn’or nlmndy !»«• ^otttd on thn Frnmr & w. nntwding from Fort 

Hot* Jmontlol’Drt Aleunder. neontranonidininoen of nemiy ♦gUmiWi. 

tritatnriro of thin ntrmin. Thotnpnon nnd Bridgt nnnin nre kno^to hn ntmfero on— 
Ibo UitT ndBcinnUy no to hnn. nlrondy richly rnwn^ tW who hnrn^ ^ 
it nn hlnh up nn 35 or 40 mil** firoro itn tnomb. whiln thn furuter bnn hern nniwrtninnj 
ro^"?nuny hm, thnt »iU pny in U* bnd. On two of itn eooflomtn-Jfic^ nnd 
Ronnonrlr BWm—«ood dijopn** nnf reported to hnve hem rremtly dwvutenA Hoir 

In renininn to he nn«. Uttin or no pronpncting hnrmg thnn (hr h^i aot nytm 

the rmrat of thin goW-flnld likely to bn Umiud to there Tiyrrn^lhrir 

CiZrm idTwn. fbonJ^ %U work, dnen by^ p«ken while «- 
JlK’fhr niwuln^tn mroond Uke 

the oulfd of the Inkn nt • point nboot IS milm ft™"Jhe Fr^. Thn dmt 
wmnppniTtitly of hlnhitnndnrdTnliin: nltwo pinent o^ lulloort Rtnerbnn toring 
^n toiod tlml wUI wnirnnt worhiog with n nlnicr. The flnt of there b on the ni^ 
of the mrenro, 10 railea nbore Port l»ooglni.wliet» n pnrty nr* ^ wnnhlng wiA 
^Mtee* with ▼*** mtbfturtory f*mitn. When 1 panned ih#npot they hnd been nt w^ik 
wo^nVthe firm dny^throe mnt. took out 414 300, S. nent dny. «IA 
^wed me gol^ which wnn Snn, Ukn thni Ibond on the Idtwer Fninr. The oOwt 
bar b 30 milnn nborn Port I>nifIni. It b rery nxiennire, mid prombe* to pny m well 
n, thn aoodrntnMoed, though hhii not yet been wnnk^ Pnin nmito to them nro 
nhandnnt on thn liDoort, nod the ihet of them hntrinf been pronpeetnd » owing to 
the ncchlenl of n log i»hin hnring been bnilt o«» them, njnd not becanie^ leeoind 
Buwr likely to nootningoW than the othnn. For luu milro n^n the F nnlioo. nnd 
beynod whnt b tonnnd the Cnnoe Country, the tank* of Fr^ Hirer bare b^ prored 
to my errn betlw thnn hnlow. tbt gold being coonw •“»"«» 

M mm* pbntHWi It will thui he men that the pild*8eldn of Bntiih Columbia. niert> 
tamed to bn paying, to my nothing of rnmonrod dtncorennn beyond, nrn toleribly «- 
trniir*. They do not. it b trne. ritml thnne of Californin m Annti^in uymngnit ndn t 
hut Ibnt they cornr n large ncope rf eoantry, and gir* rmploytarnl to a largo 

noDoUtion. b lettJed boyood comromrny or qiirotiot. . . __ 

' Jffwdanm qftkr Jtfuinn.—“To elaiai that thn Frnier Birrr mm** art anncKorthat 
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bbrn hw liMD gramOj rawM ia tbmat io At mtac* of Caliibnia at an 
wrl; day. voaid Iw Ulr. I mijtlil tajaiiick in aanhnalliai ofUi* aaaifronaflMlnmtliat 
attroiM iIm ttm advrntarm In thaw minta, ahliaui ONAiof Myatir tkcir afolc^at— 
bow th* lainm caaie too noa and in too crrat aambnw—bow tiw riTrr krpt b{s and 
of Uw Buuy diaadnatagn midar wkkb ibry Ubonrn) i aU mi|tbt b* «nia^ ttpna 
WCT» h not DOW wall known to tbe |ahlie. In rngiml to tbit •aetiun, bowrrrr. I oaiy 
tay thoaa ntonrm wbo workad btra but winter and tprinir anifcrinly ma^ largn 
wr^i) ana that tbnaa wborama in iiDra haTali«aaabtatumnaiB.payina thrruwwMioa 
prim they bora dim for pniriaiaaa. tworn that that moat bate bad good paying 
clainH taoal of tha Uaw. Tha rnal of litiog bare, whb other nirimry rananditonM, 
CMild not bam bora baa than Ht a day to tha man, yet I dnd all faata bran aUa to 
drftay thair oumat npmtii, wbiU many ham aeraainbitnl largo aitnta -anfltctratly 
I«go in a imtionty of com, wnU ihnaa who hatv bona ban any bngth of tiaar. to bay 
in a wmtar't aiock afptoritioaa.rtanai tbapraomthigb prim. That botur araraita 
nt nudr bviv tbM la aay |iart <dt CaUfortiia at nfft ca t la ao itaabc 
Thia can be dune erco with tb* pnaeni want of dltchrt and laadiffnwni apniiaam llir 
tahiag oat tba guld. Throe digmga, owing in tbe Soenrwiorihe dual and tlmdiflhnilty 
uf taring it. tcf|iaira to be wnrCd wUb thtim —a mode that baa been aarrodured to 
^t a Ihnttnl ratent» Jet, owing to the waat of laniber, aa well at of wberla ordHebe# 
w anpplyiog water. When aloam ihall bare been genenUly broitglii into aao. nnm 
tun twice the amnant dow_ mnaeil ran be taken out to hand. Annthrr ranee tbitf 
will l«i^ to muirT tbeae minea bigble remaorratien ia the aggregate la. that rTery 
*0 lecare a claha. and that but little rapiutl will be m)aired for atart* 
Ing operat^M bnicr awry laoe wiU eatJoy ibr foil fhiiU of hit own labmir, aod none 
rtmaha Wk. For Ai% winter, uwing to tba lairafua with wbirh pnaeiakaaa baea 
barn gut la. taut mocb will be doaaa i no oate bare rapecta it t tba uuanat that will ba 
staled at, as a gmrral ibtng. will be to niaka eauugb to pay eapanrea of bring, to 
pwapeei a littla, and be on hand at the breaking up of winler. Wiih tba ewniog of 
ffprta^ Ur^ nfwtMmtift wiU W intr^ ud rolvrtiua tbf immc MtuttiiM 

aomipatiuoa. or raihrr, I abnuld toy. follrat cnaednacs aa to the rcaaba.’* 

Taw — “ That iheac ulorw will be Ibnnd aol only rich and eiuoaira, 

wrtiuro laatiiag. 1 an bally aatirilnL Apart froaa thrir mat antmt of earfoee. tba 
dlg^ga at noa tiia* tbonghi to ha ibaHow, are niiw known to nin doarnwani In manT 
^Ilirt t^good da^ It bu lately been atcertaioed that not only the ban along 
the riwr, tmt many of the lowrr beoclae* or table landa contain au^iriat aotil to par 
whrm watw can be bnoj^ opoa thena, wkieb in moat cawi ran ra^y la gone, 
naeae bctarhoi am aot only numetwia, Ihii Often of grant extent and wonld alTnnl 
am ploym eiat for a laim auaabrr of narn far many years to conaa. lattle or no laaivh 
hM bean mi^ aayat for drift diggings or ipiarta. tbongb tbara ara ahaodaot indioaliotir 
*™' P“y“>g ebaracter, rxiat Fine ledgn of qnarta. in fort, prenent thcmwlrea 

emrywlit^ thuogh no thomngh runainatiou hai bran ma<U of tbatr •iiulity. 
The banu of Bridge Rarer cooaial of altcmatr strata of ihllr and qaana rock, tbe moat 
foronrabls pomiblegeologicsl fnmuukm 6ir gold. 1 wonlil anatiirc, then, after haring 
leeo eoaaidcrabla of the atiam in tbia quarter, to expma tha couihlent opinion tliot 
they will prore anffioiently extenaira. pr^nctire, and lasting to warrant a large lia- 
Bugmiloa to thia country ia the anaaing tcaaon, and that Bntkh Colambia ladertitiad 
to be«m ao^r great goU-iirodticiug mgiiro. tanking next to tWomin and 
Boto* " " BDount the will baraafiar anaaxlly yield of tbia |avctuaa cam- 

8^ b a gmrral rbw of tba goM prodnchig dbtricti of tba world. Uurh fear 
M bem axprauad Imat tba inflax of goM aho^ mioea tba ralue of rhxl netaL 
mnm the diacwmry of tba Califomiaa guU>lirM in tMx, not lass than 
Merihig ku hem added to the wmhb of Enmpc and Amerim ftom the gOMt g«4d- 
?* . , Anitralia. Thie qnotioa canma ho diaeoBed in Moea. 

but It b one of the greotesl interoat, demaading xlika the cuniiiicntim of tha ndithdao 
and the aocbl philwnpher. 

beating. This b the art of rrdneiag gold to extremely thin Icarea, by 
tuwiing with a hammer. The procewra etnplOTed for ibb poronae may be applied «• 
otlmm^la, aaxUrar, platinam.and eopper. The tUmuuu ntedto gUd ihewifiogaand 
*. hlBrtineiiU i and Pliny loOt no, that fWaa an onnre of gold (bnmng a 

plale of 4 engarx Bqnare. ahont 800 Icavai of the etme area were bamtoared. At the 
prrrcnt day. a piece of gold b extrmh'd ao at to eowr a apaaa 88 LAM tiinea rrralcr 
than iB piwiary larfoee when mat. 

Th# mdd mplmed In thb art ought to ba of the forot ataadanL ABiiy hardena 
gold ud reodera It lem malleahtai to that tb* fnadoteol tradranun who ^mU attempt 
to dehM tba gofah woold aapoae hlnuelf to much granter biB ia tbe npantiuin, than 
be eonlddcnra of jiroOt from tlic alloy. 
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Fmb- priMnnU otmtioai ca(iMU<ae tha n1 of gM liaitiiijfj— 

I. Tbr outmg of |)m gold iogoM. *. Tb* limlm l M O. 

^ hamm^rinf. ^ The btfUiag. 

1. Th« g«Jd u Bwltad hi » cmcibU oloiig wuh « litlta hot**. Wlum it hu bccotM 
rniaid atwogh. U il poured oot ia» aa iagot-aiooid ptatioualj ^ <5!*^ “ 

Um ioridfa "njic uigot li uk#« tm mmA Eonceled id opI aahe*, whkh both tonMi H w 
il frtm groMc. The moeUa are aoade at ceel-lrMi, with a MMncwhal remcaTe la- 
urtiiU iigHace.locotiipeaiiaSefbrthrfniaitfwtstrKtMao^Uicccomlparuafthe metal 
bi cooling than tW eOgim The rngoti weigh abotU 2 ooocct rnah, nod are ] of an 
inch hfoail* 

t. Tkt Arytap.—Whan tha lagot ia anU, tha Freaah goU^baaten bamniar it oct on 
a nuM i/ittal t inchta loog and a browL Tba hamnirr for tbia porpoM ia called lU 
forziBf hanaicr. Itwaigbaabouta potiada, «Uh a bead at uoamdanda vedge at tba 
olbcr, ibabaad pcaaratiagatijuareflia of Ij inch, lia h aa d l a ia 6 inehea lon^- Tha 
worimaa redorea tha ingot to tba tbickncaa of ) of an Incb at moat i and dunng tb> 
opmlion ba anncsla it wbtnavar Ua in h t ia arc bteoaca hard and ajd to eraefc. The 
Cngliah gold-baaun omit tbia procaaa of bamnunng. 

a. Tbr iaannotjoa.—Tba roUafaeaaplojed for tbia 
factiv ejlindrieal figure, a polialmd aafboe, and ao povarfol aa not to hand or jirid in 

tbaopataiion. Tb»altiBialeaac«UaneeafOiagoidlrafdep<n>da»CTyoiilcbOBtho|»f 
eiaU* with which tha riband it extmded in tba rolling preia. The WBld-baattr dcalraa 
toharoaribandijfaachtlunnaaathalatqnarBia^ofitwiUweighSigTaina. Frr- 

niwnt annealiuga an requiaita daring the Irainatiow. ... ^ 

1. Tba riband of gold bring tboa prrpaivd anifoOB, tU ^-heaM e^ 

it with theire into w ell egnnrae of an uich oncht hieing preTtoaeij’ airhled U witii 
cuaipaaara, ao that tha ploeea ma} be of aa equal weight aa poaaihle. T^ aqwrca 
air ailed orer aacb other in pnrerU of IM. with n piece of fine calf-akin «|H«« 
blerp^ batween each, and about 10 eitra reUiunt at tba top aad !}*<*» 

rrilum learea are abool 4 incbca aijuare. on whoaa centre lie tbc gold lanuu of an 
inch aqnaiw. Tbia paebat ia kept together by being tbrnit Into a caaa of atroog 
parcbiaent open U the eada, ao aa to fiwm a belt or band, wboae am aMuare 
cueefrd In by a aecoad caae drawn orer the pa^cl at right •*> the fi^ 

the paeiel becomaa aulicirnUy oompact to bear baatii^ with a hammer IS or 11 
pnqnda weight, bariag a circular ibea nearly 4 Inehea diameter, and aomrwbat coore^ 
whereby it atrikea the eratra of the packet mart foroibiy, and tbua wineenea out tbc 
nlitfW minUy* . 

‘rhi bolting b jn^ocintd tm n ytty ctroog bneh or itool, ft nm i d to rreiim i.^ 
block of marlJe, about » iaehai aquart on the inriitee, ancloaed np« arere aid* by 
wood-work, nie^ the fra»t, where a leather apron ia attached w bleb t^ workaun 
before him to preterra any fregmanU of gold that may flril of the packet. 

Uamiiieritahart ha»Ucd,aadiatBaBagedbetboworki^wiib«^hMd» ■^etnkm 

thirty on the midiUa of the poekat. frequawlly tnrniiif H orer to beat both iito aTikei 
a fral daxtraaaly dmta in tha iateeral of two atrokea, ao at not to l<m a Ww, ITia 
nachet ia aeeaaiooaUy bant or roUad batweantbabaoda, tolooaeolh* leaemairf ie^ 
tbTrmdy eaieoelon of tba gold i or it ia taken to piacut to anmina the gold, tiri w 
ahIA tba oeotrel laarea to tha outalde. and eire trrju, that crarytblng My ba ^naUt^ 
\4'li«ney«r the gold ptaiaa bate antamUri under tbia ireatmmi toaruriy theaiaarftba 
rallum, they are remond from the packet, aad cut into ftmr equal aqaaret ^ a kntfc. 
They are thna ndoeed to aeariy the taam tiae aa at fint. and are again made ap into 
paakau and aocloted aa before, with tbia diffenmea, that aklna prepared ffrau on-gnt 
m wow ImcrpQMtl bctwiea «»ch gold lowC i mt i d d TeDoiB. Th« tMcmd tonimc oC 
tr.iinr k performed witha laullcr hammer, abort 10 poonda ia waigh^ and la ooeH 
itaatd uU Um Icirei iiw cjUitided to Urn bio vi tbr ikuu. Dunng ihU iwnnlq too 
packrt mnrt ba utUm foUad. to render tbc gold at loota aa potal^ firtwaen tba mem- 
hnata | otberwiae the tcarea are really cbalrd and benkan. They m 
apmd on a enabioo, aad nibdiridad into fmir aquan pieeea by manna of two pkecaa of 
een. egi to twfy tlurp edgea, and (Uad down trauBreraaly Tto rectan* 

gnlar eroit being applied oo each laaC with alight preaan^ diridea it nrta Mr «<rt^ 
portiooa. Thoaa are atxt mada ap into a third packet it eontnaieBt thiekneaa. and 
finally fcamnierrd art to the area of fine gold leat whuae aracage ilia ia from 3 to 3| 
lachaa aqnan. The hwere will now hare obtained aa m IW tunei gmter than Um 
pUtaa before the hammering began. Aa ibaar were originally an iaeb wiuare, and • 1 
ofthen weighed an oanca (. Ij a TS - larj). the aurfore of the ttnjyhed l^ea 
will be 191 a 71 - 14,400 aquarc iaebat, or 100 aqnare fret par onnea li^. TTut 
b by no in«iai ibo uluamte digror of for in oaneo miy no luiniiwiw 

•o a> to eorer 110 aqnare fret ( but the watte incident in thit caae, tnm the numw 
of broken learn, and the bereiaa and nicety d the labour, make tbii na impenlltaWa 
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ll-piirr4nd.«ch tfcm loi»« to ».k# k.d«.bl« ud 

Tfc. Imt» of |oM mo p« op i« nniUI book* midc of rf ^ 

*fcir”'^«***'**‘“ Brfow pMlins 

“* *‘j“.“^,*“*** ib^ MO IWUd ooo br mw viib • dallcM* arntTaft^^ 

Am dom. They ■wthrooMtoooeiUe.bym •J»rp.«d«d •!««» .IS 

i^ned oo a booed. Wbea thieaitoaio.ftaa»ed «J«w l« p»—J ItTati 

^booheumJSSrJS^iryyi;^^ 

iiNo e joenliaritiee of the Kreneh pfaetice of aold beMiao. The 

•«*««- » Bt«C an «MI«a yiMlhVlt. iu tUM 14 of thcm^ vk^k Lm r - ■■ 

“ to feno a tfaiehaco* of aboot as iach, the rihuKl beux lof a iiar iv 

•“«»»-»«»• them .npebe, jiriirui 

^f***?*^ hoaunrr. eo ai to Mmeh them trate out hi»n ih» . o_ ii 

mna by ealoodiaff iha athMsaoe lowatda the *” 'f 

If'u- J. b U.ieh« Uua a Wof ,p,y pap.,. 

i»ier^ 

— S af TrUttai at tba top and bottom of the packet Me 

TiTL-i^ ”* " /q-te. a. well a. the parehaMmt 

fotS ^ ;»■>«. btoomer. U.r« .*er, of the «». 

hoCom, • ftJlicj# Aepuiurd from ik« onur torfkctf t hut 

Sxis.'^^rsrrs wC.“j;r;:: 

hrt-eeo I«»«^,toe7Sf *? by leaf, 

white wioe The* ■» •ometHne* with Tioegsr, at uiheni with 

of a^rioadedilS^Jriebi ^-£1!^^“!!!* 'br 3 or 4 boora. ooder rompTneioa 

dried^llS^bdaJlZe^ ■ ild to oootnet damp to aaadlJ^J!^ if ibereton 

opon incUoed uMe*. ***’*”'* it fnan the fioda, by waafaina them fliwt 

bo-b ‘b™ br ImJ t. wooden 

«• oi a port,CIO,, Jbna. The method, of wxkm* raty m idUtani lomUtiee. 
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TTK|ieo|a.ciJWBol«raiaB«.<3*w-uorT*Ui»«*i^ 
i Mnploy > ptenk with M Innnm* 

boM w in ImOincd poutwo. and pot iW anad u» ^ w»»W “ ^ 

in n »»iHr». hnt the »«»• »«* »««» “““««• ^ 

Ibia am anrifcnwa ajatallie tnlphidea. aocb aa anlphidea of copper. aUrer, 

**Ti^tttoy ew'aiw^'firl^'rnnnd ia the atampiag mllJ. aad ihA waihad la hand- 
**Tni« aoiStom1aU|*hUa are ntoeh mom cominon, hot moch poorer than the (hrnim 

ore* I eooKi contain «»lyoooltM. 00 Oth part of (piid, and jat they amj be worked with 

■leBntaee, when tnalcd with akill and economy. ._ 

The poid irf three area it teparaled by two different proceatca i namely, by niaiiw 

"l^aoriihroaBmrtaUie anlphidea are llrit roaatede. then mrltad into which 

ar* foaauid anew » ant famd with Wad. whence an aanfcroaa lead U obtained, which 

liminam ealcSatiun or fntion. Theta proocaaea am howerer iiule 

they am boa econooueai and certain than amalcamBthMi,«peelaUy when the poid oraa 

oonakt of copj« PT"^ 

noint of obtaiaia* aanfemoa rote copper, or erno Wnck oopper i^Indtnp goid, 
S^^t^rtal^not be aepaiated byiha proecaa of Ihioation. i«w^ the gold. 
CJii^mom affnity tor copper than for lead, can be hot ^ ?|** *^ 

mettOr rflrthemmaaooithoprocrmofamaljpunatiOTia^te'rfci^. 

being the tame for aUrer. we rmerre iu toll £acnpu<m tor tliai me^ 8m SrtT«L 
Tbe^h or« ia which the natire gold la appomat, ^ awrely d imi mi na tr d la a 
many ganme. are directly triturated with ,nickailmr. wrthoot «ty prci^tory 

*5^th. poor oira. in which the gohl teem. Imt amal a ^ m»» rf ^ 
rnlphUe of copper**., 'l-r «• «»>]««*<« •«» • 

-.1 ^ T^Sw»cr«a«niro|tUalm to Uy hare the told eoTclop^mt^aalphunna 

TTw qaichiileer with which the ore ia now giuoud teiaea the wtude ot ita gold, tn 
howcTrr aatall ■niantily thia metal may be preaent 
The gold pntduced It the r^iag proeem with 
b Biar contain iroo. tia, or ailerr. It cannot ha aeparated from mm •« 
grcat'difiraliy and expew, if the pruportkm of gold be too aaiaU to admit of the em- 

*^'SrcImdl5oBwitb"wad, gold may be deprired of any antimnny anii^ . 

tL eies auld a rewtarkaWe hardncaa aad briuleneaai a pleea of gold, expoaed for 

Thr .am. thing hwwa. mom 
rmdily ^er antimony, from the eototiUty of thia rnetaU ^wo^^hoianihpart rf 
hiemnth. or lead dceiroya the dactHltv of poll The tm iwy ba got nd rf 
by Ihrooiag tome oonoaim aabHmaie or ailm iato a ewhle. coatalning the 
Jlor Bytbe Bret agent, perohloride of un ta eolatillaedt by ibt aceond, •Aiaanla 

of imtaah tonna. which la emried off in the nmniting alkaline .cow 

Oold irentrd hy the proerwa of amalgamaiiuo etmUiiia commonly nothing bat a bum 
aUrer. The aUrcr ia diaaolred oat by ailric acid, which Icaraa the gold unlowhcd i 
Imtiomake thia ymrtoiy with aneccaa and economy on the great toale, aereiai preeaaUoaa 

niiiat ha ohaerr«l. ..... ... _ . t-t_ 

If the mild do not cootain tolly two-thirda of ita weight of aUrer, thia mrtu beiW 
Ihomagidy enreloped by the gold, ia partially aeranied tow tlm a«^ of «“ 
MThroerer, therrfirr, it ia knowa hy a trial oa a aroall ae^, that the^w la awh 
below thia propofilim, wa mnat bring the alloy of gold and allrm etandard by 

adding the mroialte qnantky of the laltcr mrtaL rhia procaa ia ealM mrlatn^ 
Thm alloy la then gnanlated or la min a te d t and toom tw^ to thnee Ita waight of 
ealphunc or nitric acid lalo be bnUed npim bt and whm h b Jadgrd that the tain- 
tlun haa been pnahed ai fkr aa potaible by thia Brat acid, it ja decani^ and 
1, p<«md on. Uady. ato>r baring wmdted the gold, wmm ariphnne and .. to 
orrt h, which earriea off a two or tbme tlmoaaodib |»rt of •hicli.nttrir add 

alonr etmld not diawlre. Thna perfreUy pore gold ia obtdi^ 

The aUrer held ia tobilina by the anlphitnc or nitrie and b pmcipit^ mtheme- 

ttUic itnie by copper, or in the elate of chloride by eea-enlt. See Aaaxr, JlWAixrmm 

OoM has tern afinity tor oxygen than any other mcloL M bm alone, it rannot be 
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ozUlMd b]r wydaitmaflMM vUk eoMact af air. alikomkia eoaManticNi vkb otkcr 
oaldiMd bodia^ U laay yaia la a Male at aa oaala. aad ba rr*a vitndaiL Tha por- 
^ faioha iato vhicti gold leaf ia wa i rmai I 7 aa rUctric ditclairaa b aot aa oaUa. 
tnr It h «|aally fcnaad abaa tba Jiaabary la laaifa thmagli i« la li y ji ra gia gaa. TWra 
ar« two axidaa at p>id 1 the km or praatide b a g iaa u powdrr. wlwii nay Iw ab- 
laiard by poariaf, la dn ooU, a mlallaa of ponnh iat^ a aolatloo U th* awtaOie 
ebkirid*. li b ax darabb, bat tcNm ebaaga ia Iba owaMraina baa laitalllc oeid, 
aad poTozide. lu omMitamu ara M-lk Mta], md >17 oaygoa. TW peruaida b 
baM prepared by addiaf la a g aaiia to a aaiatiaa of tba atelaUia rkVirida 1 wnhnif Un 
precipitate w'ub waiff till Uui ao iMiger tahe* a yellow tut ftooi nariatie aetd t Ibea 
dignllag Mnaig aitrw add Opoa tbo tcaidaoiB, wbicb faiaoTai tba nagDoaia, aad haTta 
the peroaida ia the fam of a Mack or dark bmwa powdar, which aarow to portaka 
BK>re x Iba propettba or a natallic acid thaa a t«aa. It aoataioa.tU '77 par acab of 
aafk™* for the catloaae ian blaa t itai of galiaiiJ tia, eallad tba Ppaiipa PaactriTaTa 
or tlaaaica, ma Cuaira. IhtuczirTa. 

GcU n^at^— Tba fbUowng prooeiB bai baas mtanted aa a feaalaa ioreidiia by 
Mr. W. E. Newtoo la Janaary, lUI. 

It c nnibii , I, bi ndaciog arAatifatoiu ct aay Mbor goid balbno la a giaaalali il. 
or ipoagy, aa dbioiagraled a nW ab r amditiaa by Awlaa ibirewith of aha*, or KNaa 
otter aalal baaar ^ ailear, aad ih* aaharaaam feoMiTal of tba abte by dilnta aBl. 
phone aa ether aoidi that la, tba mluaiagof tlw goM hiiUioa to a aiata to'allow of tbo 
ranoral by aeida at tba bhrar and otbor inpiiritia* eoatalaod IbrrelD, M ■ to kf It 
ft>r ooliuga aad otter porpoea* wilbuul quortatioa wiib ailrtr, or aay xbar btlar*' 
nediala |n>nii j aad S, la pnltarbliiy. by grinding or coarnaaioa. gold baUioa tea- 
dared briub by aamn with bad, lolder, or other aaiubli metal, the ailear tad other 
buporitia* balag reaioieil Ire aeida ia tbtaatbiibe prcM^aeam aad reoarend froai 
tba add wibtioa be aay of tba baooa chaabal anaao. tba opotatioa, if proprriy 
aondocted. wiD pradace flat dnrtile gold ia a antt at grent poritr 1 that b, 
fhai M-5 to W-S per oent. at pare gold. 

GOI.D-llEATEtl'S HKIR. Tbia aab Maiww biha paritnaotl at moot auaibnaa 
teparaied from tba laieMinal lobt of tba oa, aad Kaaetban bon otter oabaab | it U 
attennotad by btiog beaiao wbb a banmer, aad anboeqiirBtly prepared oe aa tu reabt 
piitrefhetloa. 

COLD, MAl^IIEUL A bran oonpoaed of frndt g 10 4 oa. of aiae *a am ponad 
of eopper. Baa Baa**. 

COLD, MtMAIC. A brua at eery kaa etdoor aaed ta conaaaa Jawallrry, 
Hamilton and Parkera patent moado gold conabla of IC) oaniMsof tine to ta «»«.. Te 
at copper. It b X a dark ootoar wboa km caat. bat on dipping aaaaam a beoatiAd 
gohlni tiaL Tha potenteea tty. *■ wbeu eoolad and brukea all yeOaweaaa tnaet etna, 
and tba ibiga eary from teddiih fitwa or nUmoa oolonr, to a Ugbi pnrple or iilae, aad 
ftom that to wbitooen. Bee Baaw Auoro. 

GOLD OF PLEASCB L. A phut ealtlTated oa the •nnllarat fcr it* aaeda, wKch 
yield a kac oU, wbiia Ita kbrra can ba aatplored bi tba naonlheture at tail-wlotb, 
porkiag, and otter coatM artidea. Il b iba Cmmtiiam oaliaa at bounien. It hat oat 
atimetad mneh attantiaa ia thb autmlry. 

<JOLl» THREADjOr ^p«a foU, b a Aattad laerr-gilt wire, wrappad or bdd treor a 
Ihre^ X yeUow lUk by twining witb a wboai or boa bobbim. By tba aid X a 
tnc eh a nw ai Uka tba braiding masiiitir.aBuaberXtkread*nay that batwiatadatoaca 
by mm mailer wberi. Tha faimiiial aitaty oombm in oa regtdatiag ttc muemiantt 
that Iba laceamva eoliwom at tie flattad wire oa aaeb thread may jui loach am 
toottar, aad ft>rm a eoBthnuiaa eoeoriag. Tbe French aileer ibr gtidmg b mid la ba 
i.* •. and oon with U prnnywaigbla X ootipar la Iba 

poondtroy. TbegoldiaappiirdlnbaecaXgrealer or lam IhickaeM, aocottiiag to tba 
qnaUtyXtbegibwIta. Tha imalleM proportion (brdhrly tflowad ia ttb by 
aFtXparlUmeiitwaaloagraiiMXgaidiaoaapaaad,arft;WgniiHXnle 0 | but more 
or leu nay DOW bo ttiad. The lUear rod ii caemed ia tba goM koL tad tbo compowad 
eyiiadcr b then drawn iola nmnd wire dntea In a eerlaia tiaa, which b afiarwonla 
llatiad ia a ndUag ndll, aneb aa b deKribid nadar Uikt. 

•^liquor emplojed by gniibadtba to bring oat ariaheolottr uo the aarfaco X 
tbairtrink^biaadeby dimoleiiig I pan X aet-talt. I pari X alna^ a parti X ailrr. 
ia a or 4 X water. The pbkb or aaaew, m It ta calbd. taka* np am only the cupper 
aluy. but a oolabb quantuy X gold | tba Wital amemnt X wbicb in tbo Anotriaa 
rapire h aa jm aa aattnatad anaually at 47^)00 IriueL To teeaear lUa goid. the Uqner 
b dilated with nl ban twice iti balk Xbotling wnlar, aad a miatiaa Xtct) pore green 
tajphate X irm b poured into b. Tha precipitaie X gold b wntbrd upon n flltar, 
drud, and poriked mabing in a ernettde aloog wkb a miaure X canal para X iriire 
and boiax. 
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GOLD WI»E. U ibnotd by dniwiiw • cyllndnol rod of «li* wetal •• pore »• may 
W. iLrwH^ a arrin oT bolM panebrd i»n iraa pUlr, iUailniahlii|t (va^rrmirdy u 
ain. The K«*I, m h'ta dTa*« lbnm*!». bewnm hanttiHsd by tbe oprratiiiiu and t«- 

BHifM rtVCIOfSl 

(;OU>EN MARt'AfilTB. A nanw gm» al one time to tbe metal alae. Alhirtni 
xrpy — —ru || iMnAaeim nania. “ Tbia vH pro{ieriy a ttooe. tlw mrtaUM' partkka 
of oUeb mm an rntiroly abMiimilrd by Hit. that BoUuBg hot nieliaa aahea ramained 
behimL It cimlaiaad ftaad ^alekaitaTr, raamaalcainl a coUmr to neula, on which 
aernaM it wM well ksowa to the alebenOaca. burned in tba fin. and waa at length n>. 
Italy eonaamod. Il wto bond in »ario«a parta, but that at Oaalar waa the beat, be- 
eame the copper ll ctmtaioed aeemed to hare in h a nnatan! of gold. To pan ihla 
copper, bowerar, a dill grrajerreaemhlanco to gold, aodte tin waa added to It, hy which 
ntMoa il became malw brittle. TWa aaaretoatto alio trndered cewpar while aa rilrer. 
That tor Albertim. It obtaiiud withniit iialit the nama of aamAajtot oiom beeaaia 
alnc commanlcatra a rdlow eoloar to copper« and tor the aamc rtaapa the Orreha 
■ml the Aeabiana callei OufaiM gulilra; or .dorwi"—/teciwaaa. 

Utll.DEN SL’LPUUHET OV ANTIMONY. Stibium SMffkmattm AmtnmStim, 
The paaiaaalphide of antinoBy, a pildea yellarw pawder, ita tormola beiag 8bS>. 
iiae Aandonr. ^ ^ ^ 

<M>KO-0<)NO, of toat-lma of the Chiueab A Tnnd of cymbal made of a copper 
alloy. Mr* Corraa. . . ^ 

tlOSIOMETEH. Aninairomcoteaiployedwineairoroihetaglmofi'Tydato The 
mod pertoct indnuurat la thr reflecting goaiometcr nf Wollaatoit. The aa^ of tW 
rrydal • meaaonsd by determlnlog thnmch what aapiiar apace tta cnatal mud be 
turned, lo that two raya rrflrctod ftoin two turtocea aareeadrely ahall hare the wmc 
directloo. A aimpler torm of tba inatramem aooaiali meicly of a armicirrnlar gradu¬ 
ated acale of dag rwa with a nioraMa and a flard ndiai. it ii a mod inipuriant 
inauamrnt to the adendllc mtaeTalnglat. ^_ 

OO&SAN, a CmrmitK adiuay ferw. Au oaida tf inm. mixed with oto mattrra 
Qoeaaua are Awod on the upper portkmi of lodaa, and according lo thcii^haractrri 
are trgarded by the mineia aa farouiahle or u^TonraUe indirationa. The goaaana 
arc probably the rtault of the alow decompoaition of iba aalpbste of tam from the 
fluid in which the metalliferoui a^tvr. debited in tba loda, baa baan precipitated, 
nr of the aulpMdea which may hare been ptrrionely tormed. The jauauae arc ftu- 
qorntly rery rich la allrer, and aaoKtiawa they cnntM gold. 

OOttSIPIlIid. The cotton-irro. See CijTTOX. 

UUVEUNOIL A mechanical arrangement nanally attriboud to Watt, tor rrgn- 
taling the motioa of a atcam-cnglad 

UKiVliD ATOR. A ewmdamployed In Tincgar niannfhrtm*. Bee Arx-nc Acin. 

ORAlXd OK PAH VIM^ The ftuU of aeevni ringihci^eooa plantii oome- 
linui it ia called Mattugurlia mptr. Perrita diatiaguialiaB between the two. ^ 
it spoeara that they commonly aaiaa for the aatne in commerre. Oraina a^itradiic 
arc imported lu caau, barrcla. and poacheoni from the eoaat of Ouioen. They afw 

amid to cire atontUiimi atanglh and pangcoey to beer ami oordbli. 

Rr fid Oeca 111. c. M, m» hrrwar or dealer la beer dkall hare la hb poaaeialaa or 
■ae mlaa «f paiadlae. uadcra penalty of toot for eacii idreoer t and no dntggbi ahall 
tell K to a breeer aadrr a pcaaliy of fiOOi, for each oflcnec. 

GRAIN TIN. Sea Tin. 

CKANITE. in the oruanmn and original aeceputloo of the tenn. drantaa a rock, 
cempoted of febpar, qnahx, and mica. It oftenltmca eoatoias, ia additim to thew, 
■ome other miacnla. ...... . . 

Tbaae eomponrui mliurali of .granite, both rminriiil and accMental, ant anitrd 
togrOwr by a eonfuacd crjalalltaion. not only motoally penetrating and ialcrforing 
with caah other, but amaetimM Mb ttnaU ctyaiaU of one an completely corihipiid ia 
ibe large cryatala of a difEcrrat hind of miaerai. and it b a eery commim octurreucc 
for one or even more of tbeae mincrab to baderatoped ia large ^alala, fata(panalar 
of the wbub, an aa to co a a ti tt il r a p o i yhyriti e grantte. Thb ehataclcr la gcocr- 
ally iuiported br the fobpar, and ranly by the quana or mica.—Aewe. 

TIm chemical cooipoaiiicn of ordinary graaitc u grncrally aa foBowa t— 

SiUca.. Ta-3 

Aluniaa - I&1I 

Alltalta - - -.• 

Time aad inagneaia and iron - • -ftu 

Thb rock eonaiau gearrally of abooi aft per crai- of foirpar, 30 or 40 per ceat. «/ 
quarta, aad Crum to to to per cent of mica. 
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TV armum CtrmcaU kavc b*«» lone relrbntwJ for lljeir eutwiiioe d»r». 
biUiy. Sir Urary d« U Bcelw iho* docriiic* the uuatioa U the vurUUe 

*'^^Thtr^ nach nod pniie ««> Dartamor. Uumtb it ia not aiaaya aumdcaily 
arraitlhir ID ha eamMl hwg dUtaiiew ■ the chief plaM whera it ia aiakad ia Urge 
quaBUtiea aod aAenrardi exportnl are. Hey or High Tor oa the caat, aad aear King 
Tor oo the »«i*. The graake then the fonner place ia coaeeyed by a tra^f^ to 
the Surrer canal, down which it k eairiad m hn^ aad afterwarda down the Trign 
to Trlgamomh. to bt ifaipped for ita dcatiaat'ioa That lYom the weal u4a of the 
noor b eoaeejed by the Prinoe'a hrwa aad Plymunth trua-road to the Utter place 

ftliipptdo M 

" The coaliaiiatioa of the Hingauai Down graaite U worked ap the Traar near 
New Bridge and rtpocl^ from Morwcllbaai. A eery bard eariety k obtained opoo 
the higher part of tV Down, aad baa been raipUtyid adeanlagimaaly fcr paaeoieata. 

* * * The chkf quarria in the caatera or hard part of the Uaaaboroogh nas 

of granite are Ihnao of (the Ute) Mr. Anitin Treffry, an tha Par VaHer, coaanonly 
known aa Loatwithiel gfnnite. EatcnaiTc ggarnea are there worked, and the atooe k 
brought to the brad of the cAal near Pwie-mUl, opoo which It k enareyad to Par 
harb^. aad thero ahippciL • • • The Cam Meoetea mam haa famwhed 

the granite moat ooauDoaly knoem an C'orobh. ti k nearly altogetber ahip(iad at 
Penryn, wherw H k broa|(bt rarisbU dktancca from different qnamei la the rkUity, 
many aitoated ia tha panab of Mabe.* , , . 

ffinrw the ahoee report wA writteo, the qoarricn at the fheeawring near Lbkiard 
lure twea npimed, and atooe of a bcantdbl qaalily k taiaad and capnrleil in Urge 
nnaotiiien. The Lamoma qaarrina hate alao been worked | tke atm obudued from 
Uroi k of eaccUeat qnality, and it eaa be obtaiaed of ahnoat any aiit. 

The qnaotiiy of graaite eaported from the arerral porta of Cornwall ia IMS, k 
eatinated aa being 4;a,7l« fr^ or aboot 33fiOO uma, the ealae of which waa at beat 
7S,7<Wf. Of Daeoaabire granilea the quaotitiea caponed from tha caatem and weatem 
aidfu at Dartmoor waa probably aboat S,UOQ tone. 

The following great worka, anongat maay othen, bare been conarmeted eathely or 
in part of Cornuh gmhra. The Prnrtra and Ijnaoma granitea hare aapplicd Port* 
l.n.! Ureak'Water; bybini Dneka (br tw Steam Nary; Canimcreial Dorki, Jxjiulaai 
tbe Hull, Groat Weaicn). and Birkenhead Dneka, and the Natiuoal Worka at (. ’h a th a m 
and Parumouib, together with tbe Scutari Moaomenl. The plinth lor the railbigi of 
the Britkh Moicnm waa from tha Camaew qaarrica. and tV towera, ine Ja diit g the 
lodgp. (br galea, Ac . from Cnortintiiw* Prom (.amanMi biocka of IS fort aqaaiw are 
readOV obtained) thrac nnarriea prodnre aboot ti),000 fcH per annum ; arnae atooea 
bare beaii laiaed 3S feet m length and 11 ftwt in diameter. 

The CVeawring granite haa been need in tbe Ixmdoo Docki, Wcatminater Bridge, the 
Tbamec rmbankraml, Rochcatrr Bridge, the Ducka at Copenhagen, the GnM lUaace 
Lifbtbouae neor the iaknd of Ceylon, and fur the tomb of tbe Duke of Weiiingtno in 
the crypt of St Psnl'f Cathedral. Tbeoe qnarriea prodoce fttaa S.IMO In til,UUO tana 
of McaM per aanmn, and aboat a aimikr quantity ia annnally ahippod from tbeqnarrka 
near Par. 

TVprwaitea t/Seo»iaad u* ehielly prodneed from the eonaty of Aberdeen. 

Tbe granite of Aberdeen, capeciailT from the naairiea of Dancing Cairn, RnbiaUw, 
and Tyiehagger, k mneb nari in awtropoui for herb and paring iloorai autnr 
rod graniteta ako qitairied. Aroand Peterhead the ted granite pawraik, brnew it k 
oaomty dkeiugaiahed aa tha Vritrkmd pramir. Tbe principal qnarrire arc thoae of 
DUeh Hill, firar milca writ at Peterhead, belonging to Um Gikcnian of tbe hlerchant 
Maiden lloa^tel of Edmbargbt thoae on the rotatea of tbe Earl of Emd,—at Bod- 

dam,_at D^haTcn,—at Caimgall and at Kura. The Sbeemroa Docka were built 

moatly with ctaoc from tbeee qnarriea. The Stirling ItiU quarrica, at Bodham. fur- 
akhed the pillar of the Duke w Torkk moomnem s tbe Seaftcld qnaiTict the abaeai. 
The beantifnl piUan U the libimry of the Britkh Moarnm werr ootaioed from Long- 
harea | tbe coot for traniport. at the tiam they were worked, being aometbing ahnoat 
{khnloui. ao great were the dHBcakiea attending their rnmoTaL TIm ^Uara m riab- 
BMmaiti' Hall aiw from the Stirling quarrica, aa are ako the baoea of ^ monoaHOla 
of Pill ■■ot fog t ft lot tile puliahed piUara m the Carbon Club Ucmac, la Pall Mall, 
an from the qnarrira near Peterfaend. 

TVaroaVe a/ /rriLmd—The moat extmaiew granite dktriat In treUnd atirtebM 
aooth froc DabtU, ibrougb the coontiea of Wicklow and Carlow into KilkmoT i It 
oecura oo the aaBlh.eaateni coaat of Down. knd around Krwry t the range of the 
Mourne mountaiaa k granite, which again appean in iinall and knlaird prutroaiana 
in Derry and Tyrone, and in Caenn. In ^ weoiern pvrtloa af Donegal theiw k a 
Urga extent of Ihk tatk, which here partaket of a gnenaoea charaelcr i and again. In 
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GBAVITY. SPECIFIC. 


th» WMl of OalTsy, fruite coren k coiifi<l«rk]ile Tb« gnoil* of th* Wkklow 

rmiuc ii th* wort €U*B»iir*ljf nrd. It Tmrko is it* quility, tut mwr Kingatoo b«mg 
rouM «ad h«ni, whOe lh»a from Rall^knociuii. or OoWat Hill, if rnireh Bner. ind 
tfarraforo Sited ftir orunumul work, 'fho jjTBoito of Down i* of • darker eolonr bm 
B arlr eryetalllied. It i* eiuminljr quarried at Sewry, *t>d Mnt by water to tbe 
DoftD tif IrrUuid* 

The Galway emDil* i* of a rrddiih eoloar, oootainmg Ur«« crTnal* of fl«*k rirf 
Mapar. That of ilayo b of a dark hlukh gray eoloor, whib that of Tyroo* b 


The Irbh granite arnagea ITO Ih*. per enbie fiiot. Vti extreme wetgliu being UJ 
lb*, and 17* Ih*. After M honri' immeniun In water it wa* found that a enbie foot 
of the granite of Sewry end Xhtgatoo abeoebed about a quarter of a pousd. thu 
Carlow nearly two pound*, and the gmute of Donegal Ibor pnuode of that flutd. 
TbuM Ihct* arc bnp^ant in coonexioo with the uae of ibeae rork* for bnildiag pnr> 
pntea. — H’lMia** • Practical Gtnlogf aad Amcteai Arckttactart ^ itcbutL — Sir A 
A'oer'* hiimatnal Rttaarcca tf trtimd. 

Granite b worked to a unall extent at Sh*p Fell |(i Weatmoreland, and at Monitt 
Soerd in Lricntetahiia. The rock* worked le and called the Groobr granite may 
(«rtup* be more properly termed Sbnite*, in *0010 e**e* auuning tbe ebara^ of a 
•ienitie granite, in ocheia of a aimitir grccnetao*. Three art worked exacaairdy foe 
" pitching ” and for maeaiUnibing road*. 

GR ANCLATION, b the prooet* by which metab are redneed to miireto gtalaa. 
It b effected by pouring them, in a melted (tale, throngh an iron ruUender pierced 
with email bole*, into a oodr of water t or dlrcctlr upon a boodle of twiga immcrred In 
water. In thb way copper b granulated into bean abo*, and ailrcr alloya are grani- 
bted preparatory to refining. See Mrrau.rniiT. 

GRAPE 8tra AR. So railed (Vmn h* being prodoced in the grape. See Senaa. 
It* formnb b ^ ^ 

graphite iPtmiagiat. Fr. j /fnuUn, Germ.) b a nunrral eubwance of a lead 
or non grcT cdoor. a metaUie liutre, toft to tbe tooeb, and ■taiiiiwtbe finacra with a 
lead grey hot. U-1 In *. Spec. grar. Stlfi to t il. It b eamTr »eratched. m ent 
with a ueel edgr, and a5anb a black airtnk. dbpUying the metallb hwre ia ila In¬ 
terior. B.D. InftiiibU both aluoe und with reagent*: but bom* with greut diflbulty 
in lb* ooiwatd flam* without fianw or •moke, generully leuring a rnidue of oaide of 
iroo. It conaiati of earbon in a peculiar ftale of aggregation, with an eatremely 
minute and apparmtly accidental impregnation of iron. Graphhe, calkd abo plam- 
hagn and black lead, uecun ia goebi, mica liata. and their •ubordiaile clay ibi eu and 
limrataor*. in the form of wuum*. rein*, and kidney (haped dbacminated picML 
It ho* been found abo amoof the coal rtrata, an near Cnmaock in Ayi^m. 
Tbb robeiano* b rmploied tor countfraeting fHctkm between robbing •urfaeea 
of wood or metal, for making emdble* and portabb (Wmacca, for gi«ing a gfatai to 
ibenrfaoeofcact lran.toe. Sr« PLonaaoo. „ , 

GRA-SflUII. A flagrant oU which b exiractefl from a peculiar ladiangraret 
it b gruerally called the pruM ttl^ytmaar, and h probably bean a doae rwlaUun to 
the •pikeoard of Scripture. .... . , « . ■ 

GHAT& u BUBUf km. A metal ptat* pierced with amall bole*; tl b fluid in 
front of the •tamp* m w^h th* ore b pounded, und ibrongb the bole* tbe finely 
dirided mailer make* it* ncape. 

ORAtrWACKE or GREYWACKE. Gran, grey 1 wor*/, etay. A German 
often adopted by grok^iria for tame at tbe matt ancient famUiferooi itnta. 
The rooh b often of a grey colour, hence ymu, Ctnnan for grryi wack* being a 
proe i ncialminer* term. 

Tbe Grrywacfce nch* an ilntified or ilaty rock*, which may be regarded a* bear¬ 
ing the mmi. rebtion to cby liate* that argUbcuou* tandatonM and caagiotnaratea 
bear to commoo cby. Argillaoeoui ilau, by Including raQed fragmenti or mhinie 
grain* of quartx tand, with or wilboul mica, became* the pruanoeAe or prwuimede alaU 
of Werner. Aitboogk at on* period the term oraamrib or yrrfmacU wi* employed 
to include the Cambrian and Silurian date*, tlm term hM now nearly dropped out 
of tbe gcolngicat nomenelatar*. , . 

GRAVITY. The trim umaUy applied to the aetion of the earth’* gtaTltalHm. 

GRAVITY, SPECIFIC. The di&rcnor bi weight betwwn a giren niaa* of any 
body weighed in ah’, aad the Bune maa* weighed in water, b ita ipeofic gri^tty. For 
a deacription of the Heeral method* by wbicn the apacifle graeily of any bwy, either 
•olid, fluid, or aeriform, may be determined, w* mart rr^ to Ura t Dicttaam^ qf 
ftoaurip, or to any work* treating of the manipubtisg driaib of phybe or ebembtry. 
TTm foUowiag table may be found uieflil !<*- 

Vou IL O D 


402 


green ebony, 


TuUt ^ Sptcifit Onrttp, 



9r«em. Stem. ai. 

Wmmb. 

■ Hr araiate 
Mag laCbMlia 
mC 1 Ath. 

WbUM 
■faSak 
MMlh, la 
lla. 


WdghC. 
mmvf , 

IML 

Ita. 

KwitaCi 

«rciM> 

taa taa 

PlaiiAft • 


ISMW ' 1-417 

'7033 

Marble, antagr • 

1710 

170-00 

13 

l*art • 

• 

IMSt 1-4S3 

-asas 

Oreahe, ditto 

1831 

183-88 

!h 



taStO i *V39 

•4»OI 

Purboeh etooe • 

1801 

181-38 

sj 


. 

IISSS 1-4S2 

•4103 

PoTtbtod ditto • 

U70 

18081 

14 

Pan ailTer 

• 

10474 S038 

•3788 

Brietol ditto 

1334 

139-81 

14 



»8sa , t-«u 

■S33S 

i MiUrtOiie - 

1484 

133-13 



• 

»7U S-|4« 

-3178 

Paring etoaa 

1413 

11093 


— ftbevt 


mo rto3 

3133 

Craiflaitb ditto • 

1381 

147-U 

IS 

CMC « 


rsa4 ' i-ya 

-3038 

Qrln^tfoc • 

1143 

131-93 

161 

— cbrrt 


83M STOS 

■3037 

' Cbalh, Britbb • 

1781 

17881 

111 

IroOp CMC • 


7M4 S-806 

188 

1 Brick- 

1000 

113-00 

17 

* bar - 

* 

7700 #-5t* 

179 

Coal, Scotch 

1300 

81-18 


Bct«l, aoft • 

• 

7»33 a-aao 

-1833 

— Newcaatto • 

l!/70 

79-37 

18} 

— bard • 

• 

rate 1 i-sa? 

11*7 

— Staffordahire 

1140 

77-30 

19 

TIo, cart - 

• 

7MI ' STM 

-1838 

— Caaoel 

1338 

77-37 

>9 

Ztor, out - 

- 

7190 < a-943 

•18 
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GREEN EBONY of JuuW*. TfcU b • oooA of ■ kfo*B nrrrt (•fanr. b b 
dcTirWI boa lb> Amtnmmwm Eitum, uid U ntra ia larany aod tor aar^iMn work. 
— Sr* MjkB«rxTBV aad P«a«c«TBf. 

GKEENBEA.RT. A wood lmia)(bt from Jrauiei tod Goiaiu, Ibe prodae* of 
llw Immot cUonrflm. U b omd to •UptouldiaS' Burraft, to bia (Sitiama, dum 
dneribr* b i ** Tb* Kpton or Oraeohnn tm b to itoe kkt Um lociut-u«c. aboat SO 
er TO tort high t 'her* arc t«« iiiceba, the black aad th« jrellow. diCertog oaljr to iha 
mdoor of tk^ hark aad wood.** 

GREEN PAINTS. fCWrar* ■wtoc.Fr. t Cnbr |M$Bwato, Gma.) OrMa. ahieh 
b n caouaaa a aotoor to the ngrtabb ktogdom. b ran to tb* aitocTBl. Thcrr b 
ealjr oo« Btrtal. copper, *hii:b affbrdi to ita eambiiisttoa* the Tarioai duton of 
grcca to narral aie. The other mrtab rapabto of prodactog ihb ooloar ai*. dira- 
Bium to Si leMiaMaidc. atokc) to ha kjdnted oatd^ aa wA ai ita aaha, the ■*>*• 
Biaie. ancaiatc, aad lalphitc i tiianiBat to ha proeatola | aad loaM of the aatu td 
araaiam. • 

Grrea pigaunta arc prvpand abo by tba mtotarc of ycUon and hlaet t aa, tor ra- 
amptr. the gioea of Rtomaa and of Gellert, obtained by the attotni* of eobait hlao aod 
toi«m of atoe i ihai of Barth, madearitb yclhnt lake, praiaiaa htoe, aod clay t hat 
lhe« patota addom appear to the aaurhat, became the gnena arv gaacrally eateaipo* 
raiwoai prrparatiooa of tb* artiala. 

Afaaaoue premcoatuti of the hydrate, oaide, or carboeate of oopper, eithar toctitioaa 
or at foaad to aatar*. 

Brtmrm or Bnmortti ptaea b a taixtsrc at carbonate of oopper with chalk or liae, 
and aometiatea a little raagaeda or aauaoaia. It btoiprorcd ^aa adaHxtareof white 
bad. It Bay be prepared by addiag aaiatnah to a auxed aoiattoo of aniphatc af cop¬ 
per aod alum. 

Frim prcea b prepared with aalphale of copper and aal amnoatoe. 

Jf></u pnaa b aa araeatotc of copper, mail* by miatog a aoluthm of acetate er eol- 
phai* of copper with araatita af pooiih. It b to toet Schavb'a flora. 

Sof pma b the toapbaated jaica of bochlkora berriet. Thaaa are allowed to tor- 
meat tor • daya to a tub, tbaa pot to a prem, adding a lotto atom la tba Jatoa, aod 
ciiarentratad by geatle reaporattoa. It b hitiy pot ap to ptga' bladdera, when it 
tee, uaea dry aad Med. See CoUKraa, TtoUr 

fiBKENSAXU. The term gnamaad appHee to the inata lyiag btl aeea the C^alk 
and tba Weahtoo depwita. They era of martoe oeigto. aa bmaotod by the p n aeot o 
throoghoal their eatire ihbkoeaa of lea-eheUi, and an diridad tolo aa apprc aad 
tower aeriea^ nparated by a rttatam af day, called Oaak ^whkh me). Tac V^rr 
fjrttnmod, which uadciiiea the Chalk Marl, b co aipn md chieSy of catcaraeaa mad to 
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lb« loirer. and SaadHoM ud Uy«T» af Owrt in the BiipermiMt put (mb FiBXvran). 
Tk« undMOM (Sordi a gtxid aad darabW boildiaa itaiMN The Obert la wall ailaptad 
from !■ UHifhortt lur ataking nada. aad tha aandy poniM. in addilinn to ila aiatf- 
Bcaa aa a caapnart of awrtar, buwiaha aa auaUaut affnoakaral auU. (hm Iba eat- 
carwws maltrr it eoalaiaa, in aMbiuo to Um large prrcaaiagaof aoiabla ailica rntning 
inia iia eampoaiiiaa. whieh aamatimra aaioaau to aura than 40 per eeat la Suaaaa, 
Sarrar, aad Kent, Ika land haatd apoo tha Capor Graaoaand U known bj tha aana 
of i^aa, aad pralneaatbagrvalar partof thr bopa (or which tbaaa enaatita art Mia- 
hralcd. la lha arighboo^id of Godatooe and Memtkam. la Satrep. eateaaire 
naarria art drirea into tha hilU, al tha haaa of the chalk dowaa, for tha pnrpott nf 
proeariag tha tuft ud ehalkp ttona which oecor* there ia tha higher portioo of tha 
L'pper GraaoMBd, (hr which there ia a large demand ia Loadoa, far cleaaiag door-alapa. 
and atoaework la the Ihmta of ^ootra, under tha aama of kaortkafaaaa. A pIcatilW 
aappip of pom water fa home op bp the impmaeaMa atrala. fanaiag the appmonaa 
|ian of tha upper gTcenaaad, which ftada ita wap oat of tha gmond near the haao of 
the chalk, aod (oema the aoorcea of aunp srroaM aad rirera. 

The Aaawr GVeniadW couafataaf allcraatioao^ aanda. a a od at ona a. and clapf. which 
art aftra terp farragiaaaa, ao maeh ao teoartima H to eoaatilata a ailiceoat ora of 
iron, at fa tbo caat at Snwd ia Gkraeeatmhirc, aad Sbotoeer in OafonL Tha ttt- 
nigiiuma unda farm tha inm-aand of Ur. Smith. Tbo towor Grreotood. alto, coauiai 
bedaof Fallat'a Kanh, which are worked at Rcigaie. nod famiahea a durable aod uaefnl 
bailding atooe, known I 7 tha naino of Kantiah Rag, aod quarried eUeaaiYclp in Iba 
neighfaoairhBod of klaid i tnae 

The term Oraewaaad. thoagh appKrd to depoaila of conaldeTahla lUchneaa. it. In fact, 
oolp airietip appUcahle to certain minor pottioau of llwm. whiah an maikrd tqr the 
praaeoce of mmaie gnioa of greea aiUcalc of iron (the glaoewiita of Anterican minar- 
alagiauX Tbeae impart a eulour to Iba beda ia which thep occar. wfaieh baa giroa 
tha name to tha rnlira (bnantioa.—U. W. U. 

GRF.F.N SI.OKE. f/lcw fattaaona, tha broad gma lartr. 8 aa Alain 

OHFRNSTONE. Mmeralagicallp, f r tt u ibm or lUabaao fa ppmaono with Labra- 
dorite or oligoeloat. I’opularlp, tbe term fa applied to vartetlea of trap. “Ormn- 
aiooe ii a dark tad bearT btackfah-grrrn or browuiah rock, cobofathig of febpor 
and barnblcnde | it atsaUp baa a crpttalluia texture, but fa aometimea compa^" 

GREF.N GLTUAMARIKE. Tbla fa artificially prepared in France and Oermaop, 
andeBiplnTcd,iatl«Bdofthearacnicalgrecnt,lbrpiintmgnp«icottoaaBdi«par Sec 
ULTUtataiira. 

GREEN VITRIOL. Solidiale of htm. 

GKENAUA COCU 8 or GUENAUILLO. Thia wood, imported fimoa tha Watt 
Indhia, ia eallad ted aboap by the French rabtnel makcra. 

GREY nVB. t raiatar* priaa. Fr. { Germ) Tfca grey d^ la their 

nameroBa ahadet, ate merelp rarioaa ifaita of black, ia n orora ar laaa dUated ttatc, 
fron Uw dcapeat to the lighual kne. 

Tbe dreiag nairriab are eaarnilaUp Iba taamle and galOe acid of gulla or other 
aatnagenia, akmf with the aalphate or aortal* of inm, and oceaaiouaUp wine etooc or 
erode tartar, dm ynp fa gieaa fiirsu poanda ofwoollan ataff, bp oae pound of gnll onta, 
I Ihorwinattonc.indS) nnoraalphalraflroa. Tbe gntfa and the wine atoor being 
tmled with ftwai 70 to fWI pounda of water, tha tenff fa to be lamed thnnifb tha 
dnioetlao at a boiling bent for half an hour, then taken out. when tbe Inih brmg re- 
frvahed with cold water, the eoppma ia to ha addad. and, at aooa aa h fa duaotTtd, tha 
tinR fa to be pat la aod fully dprd. Or. ibr S4 pouoda of wool 1 S pounda of lartiir, 
I pmind uf gidfa, 3 pounda of nunach, and t pounda of oulpluM cif inn are In h* 
laica tartar h^ngdiaaoirFd in SO poaodt of boiling wuter, ho wool la In bo 

turned lhrottj;b ihe aolutioo (ur half an hour, and then taken ooL Tbe cupper baiag 
filled op to ia former hreel with fimh watrr, the decoetim of tha galla and msinrh ie 
In be pnorrd in, and the wont bolkd tar half an hour in Ihi both. Thr wood fa then 
tekra oot, while tbs eoppma ia being added and d I aa ot T rd 1 after which It fa rrplaccd 
in the lath, and dprd gtrj with a gcollr bent. 

If the grey fa to hare n yellow eait, inalend of the tartar, lu own weight of altnn 
]* to be tekan | iaidead of tha gnilf. ooe pound of old fiutic t inatead of the cuppma. 
] of n pound of Saltiborg rhriol, uhieh eeuuati, in 33] port*, of 17 of aalpaato of 
irvo. end S{ of anlphnto of eepper t thoo ptword oa pbota directed. 1 *r tha Molf 
map ha flnt atmaod in n fan:h of fiauio, not in a wtah hath of gnifa with a little 
alaia 1 tbra tba wool being lokan out. a litlla ritrial (eotaraou or ^Ixburg) fa 10 he 
pat in. prcvunBlp dioaolred ia a decoctioa of luganodi aad ia ikia bodi tha dye fa 
cumplrt^ * 
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404 GRDiDlNG AND CRUSHING MACHINKR\. 

„ . __ . k. natiac the Umff fi»H lhToo*b »(lc«octioo of »»< 

Unof). . d.I.W .Wotio. 

i. obiorf wl»«. -iU, Ibo »». l-opa««. .. fcr oJi-gto,. 

• naall aoaMitT of iom U Introdaeod. ik. muF 

For Mcnl otkcr ibad**. uwoy-grejr, iren-frey, ond tJolo-BTry, to «ub 

mooTf^^.llwtourWo. p«»d b* iipplM fi “ ‘fc« .'“L 

--■ Bnt tbn^ a boUinf baU> of naani wilb plU. aod U«ly ibrmif b ||i« 

S^^bath al a^er afta U hai roceiTiri TO proper iiuaBmr of oolatioo 

"^For djeio* nlk jttj, haul. Iof»oo4. laiiiicb. lad ej^-two bark, 

it gLa. A^ba aad aaaotto an frwuMmay uomI to tofteo aod braotify TO 

""rh. oTOo of prodaetog $nj dyoa opoa eonoo kM bora eipUinrd la tbo irtklra 

MACUINERV. CV-di-P ThU 

iro TO -TO. of Cora-aU 

tk- _ flvtkinrv la iu lUDpWtC A ooMiiU of iwo foUm moanfrd ui ft ftttoftg 

in— fnior, aad kept to ooo—^tjr mraiia of lenta.» tar^TO b eom—awtealrf to ooo 
of TO roll., oiUwrTT a oB-r-abeel or rtoom-m^. btrt TO 2*“'' 
by the frktk— grarrawd botwern TO —orioo roll and TO -iiff — bo CTuaho d ^ T TU. 
-llli. aaoally S^ynl for rodndog mTOnil Mh-aoceo whieh ha»o alrr»ly 
MWw rarchaaical prrparalion. bol -arhioe. bar. brrn nwlnwl ai* a -no . of tol^ 
Nt brioa r-:h otWrtalo wbieh TO rtulT ia iotrrfocod ^ 

aodrr^nmod. In ardor to Hllecl ibb opotauoo. TO app« roU. TO TO TO 

lowor ^ bar. wimia qweda TO diaincUr.. but it -ay bo iwoark.d ^ 
tbU arranitr—rot h— hr*a wa—abat oatonorroly onpio)^ — tbo nortb of Lagla—l, 

yet tt b— foood lea adtocatco riTOr la Wale, or ComaalL _ 

The oractieo of krrpiag the roUo togoTOr by ocroa. aotlog on TO bearing, b ob- 
Jnak-a^MaeotbTMlaLiooof apiocoof Wooborotbor bard .uboianoe greaior 


»ita 



anhb TOb To ftaed opniiig botaeen tbo roBa, I—odalely prodoeoa a TOppage a^ 

«jaiBaTOappTOtna,oroTOraboeaaaeaaofioaabiaakag«toao-oof TOpaM W 

order to obr-U TO— orila, TO roll, are niually adjortod TO kept in poaiUoB by 
wvi^trd Wrvrt prMiinf on tb«tr ftsii. . . ^ m ^ 

All Um cn^o^ed la CornvftQ Bift7 bi cooftidcird the tAott cfftcuvc » 
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npcntlaa u w«U u Binil.l*U In their nrartructioo, tint typ* ta ielectnd for repre- 

" »t3\ nr* the muhing rollen fltt«l in « »trt*g *««•*«»* 

which by n.foughi ir^ h.r 4. .nd flnniy boitrf 

^ S wnlUVthe crnnhing-htnue. The roUwi reroWe ta bennog^ whWihw » 
nttd tbm-fn« ntort of th« cylindcn being broogta 
e«h other. To kocn ih. ^ 

Ae JoMto ukc plnee. > weighted krrer * U pUeed oo «eh ihU. which by 
connLed with 5- of the benriny. k~l-» 

■Doo the roUem. The oro to be cmihcd to lodged npoo ■ floor c. and InUwdwwd ^ • 

i^Kt l» from which it fidle between the roltoi the reqBieito craehuig 
■luinad by increaeing or deerewelng the weighU applied to the end of the lew. 
S:S:3 hefwe-n tf. mllera . . 1^ tl« hi*h« 

dined eylin^r s. BiBde of ccbtm gmtu, or perfomied whkh 

by the taSe power aa the tollen tbeinecleei, •eparalae the material 

toJo?^ oto»r^Tharportion which pamea throngh the Wl* into a waggoo 
rdace^n^hefl^r<rf‘hehn^whitot the other, which to too l^ to eica|ic <hnaigh 
the oDenlnin. to carried to the lower cod of the cylinBer from wh«K» h paiaa into an 
toterSrf iSkilXrf ». by which it to N^n mmreyed into the hopper to be re- 

”^So nodifleatioat to the fbregoing arrangement may be thna briefly nm iced. 

In machinet the feed hopper to iBaito of tnfieient eapeoity to bold from M to 


tX4 




tS cwt of atuff, which to introdneed by meaiu of a Wm weggoa, and rcodera baod 

feeding unneeeeeary. The ahoot eoneeying the cmabed ore to the 

toMou^ra dirided at the bottom into two parte, one to dellrer nmgh, and the other 


D D • 
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GRLXDINO AND CRCSIIING MACniXERY, 


ftaa nnK la toaatcriea vitk nek diTiaion. ia a cjIMrieai ffc H l e raraitUf 184 
Kfatatiaf Dm work a eee rf ta t to tka ftarorH or eoaneiMM nf lk> amk enpioa^ 

A ttrealar aim 4i«i4r4 aUdwaj iato tiro ]iarla, tack of a AiArrrat aan^ it bi 
t«oe iaataarca. •iTaatagaanatr nbatitaail for two aala of tforaa t wbilat. ia oikrr 
cwta, eimtar tiaaaa ara oaaittail, Ika oparalioa of aiaiaf faaing pcrforoMA by talag 
frrtanlefl pUlM <m lha periphery of IM iaranfd wbatl 
laatrad of OM rad ba^g diawa lovarda tka otbar. lhay ara aiera a mawel y katO 
la eoataet I 7 dirael p fiaaar a, whiek it aflaetad at abova ia JIft. f il4, tth. 

A, larar baag to tka caat-im fraaia a at o, aad praaakig apoa pia at ik WWa U 
ia r«<|aircd ta akaag* tka rDUm, tka prataora rtaalUag Aren tua iat ar a aad waigktad 
boa a. It rtbmd tKana af tba aaraw larkla r. 

Tbe aoaaUantioaa whiak tkoaU be atuadad la fat ex attr a etlag a rratkiag aiOI. 
an. irat la aaka all tka porta aaftrirally itreagtaaiaet ika vatyiagfr a i atannia wbick 
cnotinnAUj neear ia craablog. For thia purpota. tba fnaarworfc la rarrira Ika rolta 
aaght to ba of good caat fan^ tba aala of Ika mlten af brat wnagbl irm. aad ifaa 
crTiadrra af lha kardaai aad aiaai aaiforaa meiaL’ tadly. To dniga Ika aaackina. to 
ttai ihr eiattar la ba croaked mr ba readily delirarad iaio tka boppar, aiaad by tka 
circoliT aiaaca,for tbc dreikig ^occaa, and aoeb portiona aaara oM properly oraakad. 
rttanird la lha roHa wubnot ika iatrrmiliaa of auuioal laboar. Ia o^r to alfrrt 
thia. ika krrrtid, ar ralT wbae) o, jfo. tlB, tbown ia aaeliao, oogbl 10 ba aiada id 
taOelaM diaaiatiT to allow the on belog dkekargrd, to dcaeand by its owa 
graeity, iaio tba faed-bopper. Srdly. To axt^ floai ika axia of ika raUaia» loag 
Huabling ahafti. A A, MS, and fix oa tkeir tnda the dritriag wketia a a, aUow> 
lag a little play ia Ibe plonimer blocka, to that any aadiie opralag of tba mOa 
laay not wary the pifeb Um of tba wbcaiik a a. to rack aa extent na 10 cadangrr tka 
nlcty of Ike teeth. 4lUy. To oaewlrnet Um roll to that it may ba rtadily efoingedt 
yat laalntaiaed em ita axia whboat alippcag wbea la motioci. Om of tba aial aftenrot 
pUna for tkia parpoaa, it ahowa ia tba following woodcut, la which a ia tbc axia or 
arbor, and D tba raU. 

»Stl 

[It^w “O' 


It will ba am that the cylinder roQ ia fltted with four laleinal pro j ea ti aett 1 tbaia 
are of tba tama kagtk M tba portum of the gmora aurbed a a', bat aa wider tbon 
the narrower part of the gmorr e: When tba cylimUr it to be Cxed on tba iiia. the 
nude ara intnidnotd iaio tba r r c BMe a c, aad tba cyliodar adraared into Iti working 
poaition, when it ia lumed nrtil tba ateedi til into that portioo of the rccaat between 
a a’, and which are then wedged to tba roll by a doae-fliting entter. 

Stbly. Tba diaaiflcr of tba roUa ahoold be JtrmutJ, and the irngtb rarreaacd ia 
propmtioD to the fiaeacta of tba ttaff to ba entabed. alaae a Ine autlrrial re^nirca a 
bwjab line of eoatoct, and not to Urge a grip aa enanar tnhtlaacax 

la practice it ba bitca found adrantagma to moka tba redlar placed oa tba driving 
ebaft aooerwbar loogcr than that which ia oppcnila. and to woA the roOa by ermr 
goriog raiber tbaa by foictina, Knot tbc Ullar ia proved to fornith teio mioomiral 
reanha than tba fomcr. It hu alao haoa fooad lajodicinw to banian tba ruUa by 
chilling I baoeo ordinary aaad et« roUa are auitl (V^iocatly rrapinyid. 

* Tba apead of the nw min foon 4B to M fret per aeinula, bol thia areaa ea rily 
diSen with tba ebaraeur of tbr ataff to be ernabtd. Amn grant varktino ia cx- 
periracad ia the qaanlitia cratbed within a givaa periad, aiaa a ttnall aamant of 
moittare k vek etnff of a oartak olaaa, eaaka it cikv, and win ihoa eonaidarakly 
radna the prodaea of tba Belli. On the otbar hand, if tba tnattrr pprratad npoa, bit 
very dry, bavy, and briula, w ia lha cue of eonia variaiia of lead ora, Ika prodoco 
may ba mack kerwaaad, einca tka mill can ba driven U a grm epaed 1 a Im balk 
will havn to paa for a given wrigbt, and than will bt a eavulcr •{Baatity of aealrrkl 
carried back by the nt vrbaal to bo recraabed. 

Variable qievda bav« tnoMtina barn triad k order to prodoew IHctka Ingrthrr 
with pn ea uia at tka Baa of coalart. beU it bu hara fowid that any drpnrtwra (Vea a 
iiaifonn ipavd m iba two aarfoeot, ahaorbe a conaidarabU addiiioaai aaMnal of power, 
without motniol^ nipiMtnting ibo reaolta. 

Tbo Tirioa diniaotinna and rtlortlia of tba rolla, cntoiiing fane, tad power cal' 
ployod, effretiva ralaocf dilfanat auUo, &«., now k aaa, tBay bt gathered by raferriag 
to tba iidiowiag Uhict — 
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it. ua rertSpf «* M inio piTol bcoewk, tnnila* ia ■« ln» bwrW 

■rrutn. •taft a >• wia •» «ng*« Vjr t»o Mtaf ipu* a a. •U«hfi»m 

Lh * fart •hjeh 

mole* belu to It | bjr ibi* oroi Uit mocluae U wwkodi Tke gnodiat m p«t^ 

p D 4 















































GRINDtNT. AND CRUSHING MACHINEnY. 


4oe 

fcnatd bjr kar Isrp BOTphrThie or bushie maoet, two ot vhicli w« tbowB, ■ m. 
TWaa sreloaRljrutaemtlbfiboni^of IntW. orsnull »untraf«.tDUwfoar unB«,u<l 
«ra dncgrd mmumI onrihearr. which i* nt in with water, mtU itia gmuid toarrry 
llnriliaM>oraind,eaU«dllieiiMn, OMO(lfa«MiiuMfaiB«B,whraiDgondwarlua|tooa4i> 
liao, will grind frura tOO to 800 poamb wrighi of on la tweatf-fow boora. In flaa- 
naaaaln, wbm tha haaf and Sant grinding la ofatainad in the a r r a a li aa. tha llalag or 
fuandaticm and ifaa griadiii|| atonal, an of coanr, grainad porphrry, and Sinn a 
rungh rarlWa. Tba enal of thia apparatni In Maaico, ineladiw tha piriag of ibo 
botumi, and dw Smr a nt a p ifei or Hooai, ii on an araraga TL 'Aa onghad waight 
of a mauiitla, ii ahont 700 poondi, in diawntiooi an t M 8 inehei hn^ 18 iiMAn 
broad, and 18 locbn dcc|K Motwilhatanding tha bafdncM of tha Moon aaiplojrcd. 
tbcjranao worn in lobccrana nawrriMabla in tha eoaaa of tan nr twrin wcdii) tha 
battnB, bowcTcr, ii only rrplaerd mca in twclra mootba. 

Thia apparatna il wall raited to patio amalgamatioo. hot it aSbrdi bad nanlla (or 
tha powar capendrd. 

Mft muB. —Thia ntaehine la rmplojad tor tha pnrpoaa of ndncing gold aad 
lUrrr om to an impalpabla powdar. It ia alio nwd rateaatrrljr in gr^ing Sinta 
(toon, aiaga, and a varirtjr ot other prodaeia. Ilowarrr much the drtaila af thia 
ipparatna map rarp, Iti prindpla la UM anna in all caaaa Two rrrtieal ronnan 
rotate on the ootrr etrrnnfmnee of a flat or iligbtip eonicai batln aad aSurd a 
IHctiooal or griading am nftai to At itffmatt t\f dutaarr prrfarmtJ bf Ua laaar 
and eater adpea. 

The aobjuoed woodoot,/p. BS8, rrpmenu a nil] eooitraeted at thajdould Foaadrp, 



Flialahin. a. retatiai^ pan, raatiag apon frietiooal whnii a i Cirntieal abaft Sroitp 
kepod to paa a. to whiah notioo ia oomninnkatad In wheel gnriog n The rnnnera 
a a rarolre on arm r, and map ho of aoM iron or of atom honnd with a ring of irao. 
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OKINDIKG AXD CRUSHING MACHINERY. 


Tb,« tar. »o »ouc. W h.T. pUy » 

andiottaimy rioaoo. m tarired from on. of ita cdf. mUU 

i- »»- 

fMjuiMrtrr of edg* nmnrf - * ' _ Onti* #0 ta. rf*« >* >"• 

Width of da do. - - * . .. ._ 

WelRhl of da da • * _ 

Sowd of nrtinor 

of Interior circle rf 

Goiir of onrif prerioo* to lU talng «wnd 
^Da otter U loom tta mill ♦ 

Qnmtity of Hoff reduced per 10 boon - 

6 feet in daanwter sod IJ inehts round s cmire on l« own smi. m s 

9 inclioi tblok. Esch psi^ ot runners re iw^w Al lint iW>d results wrte 

b-sin of wb^rib* « 

obesiosd, ««b trao'Hw ««* iron boiuraw, twgsB lo 

their o*!**, ood pmticuioriy ^ eri^log miodly dlminUtad, ond with 

wer boMow uid to looe «» •»« “* 0 ^ ruimng nip j 


. 3 too* IS ewt. 

. too fret per raiuote. 

• * •'**■ . . L 

. 10 bole* to tta lioeol neh. 

- «0 H •• 

. ssoHia 

- 7. 



tbM 0 tdi«»rUy dimcult ud eipatrira 



Umvmka mX - For tta porpomi of rednohig »»rifltr^ 
neetdingly toe powder, tod where dry grtndmg le *1 


od argeotUhionf ore* to 
ential, oo apparsta* ta* 


\VV\ 

I 

: . 


























































410 GBlimiNG AND CRUSHING MACHINERr. 

bwa Ibud nofv eTcctaml ihw Ik* kociuBtal min. b afimii iW hmw nca ot 
Metioul rarAm* fcr ib* ItMt wmt nid tnr. aad •oroaiplktM* t^oal r«**Ui M * col 
■ol ezawdini mw-foanh of Ikat laeiitnt to tk* ad^ mUL 
Tk* cotMtnctioa df th* koriuiaua mat vill be mdntri imriliailil* bv Ik* aid of ik* 
perenlia* Uiuiuaai]a,.ffe M9. la whiek oa* pair of Mooe* i* thoira bi i*eiica. aba 
cuvalv kop|«r. bio Ttiick tk* eliiff m be araasd b latrod uc e d t • a. *aiafl plpM ol 
•bed btm. for detlmuK >!>• ■t»ff betefea tk* iiuftMS nl ikc raniMr o and bJd-«aee 
««elfl*lBf Ik* mnner bto vkick Ik* grwiad malerial b drliTtrvdi 
a. bob m CMtre ol rwiuer | », driTbf-akaft, wHk eonbaalioa tbait o, for fieba 
ntMim 10 a •>*(»'■ bddrr If ra^obilc i ■ W, r*|;iibtio( »««» for cbTatiii)| toDO** c | 
J, dneiOK-wbrei | ^ erova-wberl j i, wb*H girnf niolio* to pinkiii* ■ s' | aad *. 
eertieai •haft, I* drir* any (oppiraeatary apptratiM which mar be naairinf Bich. a* 
•i^g •««, hr. lottT pain o< M<m** an niaaily driecw by ik* vkerl L. Th* 
^ “ ** «>oiBcl witk Ike bedHMoo*. from ik* prriphen to within 

ooe^ird of tmdmmrter. The Urn of the iwanrr then fnKhen apwarde, b order to 
reeeire tk* nan foedy tod to eiptalb* the rcMaowe* Ikrwwgkoal Ihe ana *f Um bed- 


Th* btlowmg panicwlan wUTcoWTwy maek pnelicat ialoemalka rtbiiee m ikb 
machuici— 


biametar of don** • . . 

TUekan* of brdrdooe 

bitto nuuier • . . 

No. of netdalbat of Mom per auaaie 
Ganira of duff ia ttoppcr 

Ditto OD dtlirery • 

Qnanlity of unff atowid per 10 huon 
i*ower employed la hone* • 

Bcrnlatioat of nzbg tbre • 

Diameter of ditto 
tenglh af ditto ... 

Ra of bobi per tqnatw ioeh b lUlog •!**• 
Charartar of ranoer ... 

Ditto bed^toao . . 

Dmiloa of ranoer ... 

Ditto ha^itoDe ... 

When dinocd .... 


From a •**!*• of practical raperimeoti aual* 
niUt, tk* feUowbg niBla hare been obtained t- 


diWtginclMa 
' 11 incket. 

U inekra. 
lUd. 

loo hole* to tk* winar* inch. 

3400 ditto. 

1 ton per pair of ttonaa 
About S per ditto. 

S3 per Biuat*. 

SO loehea. 
too. 

3400. 

Conn* oonglofoerale. 

Cmnptart ijuaru. moderately bard. 
Arerage IS wrrka 
Ditto S3 dittm 
Erwry third day. 

<» the mme Mnff by the** lereral 


S. Cnuking mill 
& Edge null . 





Xo-eriUlM 

c2:j: 

OsMitrer 
aaig|nMa* 
la I* Mow*. 

Hme Peeei. 

* ” 

CrnfmVm 

• 

• 

• 

3400 

Cetfc 

30 

i 

A € 

1 a 

V 

• 

• 

3000 

IS 

4 

1 7 




3400 

IS 

7 

4 10 


"J? ■* •• Moor and the i^irtWn 

^ *'*?• *W been maployad for upward* of ifty yean. 
dia«r la tame rrapteu tram Ihoi* itiiTi fhuL ^ 

eylladm. r r.>^ PSO. and of two 

p«in of •^Yth^lio.bw, a a. b’a', which iwrrw altogether for cTuaSlir the otu. The 

P"" w inrelle dlreetioB, hr 

^ •P»» «b.dmft of rrrry eylindetT^bk 

^ ■*‘**““*‘’“‘7 «•*»«•* water wbUl, of which 
1^ ei^ a a o iwprmeati the uoter eirctunfereaee. One td tba fluted ertinden b 

S*”"! wob the molkad wbeeb * «, iaed apaa the etida of two of the 

ir iiix. 
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ia oaw» 4 iMfK« tt tli» eo«ut«nt Jolt* |ri»»s i» kjr • enak'itid, i 9*1), 

to it. aod m<»Ttd if Uw «*«h oT tU wheel The iho# ie eo regaUled, that «M 

030 Ml 



mneh ore een noTer till upon the ryUndeT* end obetnct their ■ovemeiit. K imaU 
•tmiM or wMer la Ukewiac tel into lha ahoa, which apreada over the cTltiMlen, aad 
prceeiua them from irowing hot. The ore, after paa i ing between the floted rottari, 
IhUa npun the incUned plaoca ■ a, which turn it otcr to one or other ot the pain ct 
auMuth lollaL 

Tbeae are the eaaaatial porta of Ihlainachtaet ihej an made aTiroo, and the aaioolb 
ooei an enae hardened, or riilbrf, by being caal iii iron mo o l da. Tim gudgeona of 
both kinda amr* in braaa boahre ftxcd opoa Iron aapporu k, made bat br botta to the 
atrong wnod.work baaia ot the arholc maebine. Each of the borianatal ban baa an 
oblong alot, at one of wboae enda ia aolidljr fixed one of the plaauner-block or bcarvra 
ofooe of t^ eyiiodera f, aod ia the real of the alot the pluinmer>btocka of the other 
cylinder p aiidn i a conatrnction wbioh pennita tbe two rylinden to caou into eontaet, 
or to Tcoede to aoeb a diataaee from each other aa eircamotanora may require. Tbe 
m'trable cylinder la approxhnated to the fixed ooea by meana of the Iron leTcra x x. 
which carry at thdr enda the weigbta r, and net apon wtd|eo a, which may beallddxa 
upon the inclined ptane n. Thm wedjgna then prcaa tbe iron bar o, and make it ap> 
pnnicb the movable eylinderbw adTancing the plammer-block which anpporta ill axia. 
When mattcTB an eo arranged, aboald a very large or bard piece preaent itirlf to ooc 
of ibe pain of cyliaden. ooa of the rnllen woold man away, and let the pieca paaa 
wiiboot dulag Ipjuiy to the mrrhaoiim. 

Beaidra the thin pain of cyliaden which eonititate caaentially each ernabing maehinr, 
then ia eonmimet a fbarth. which aerraa to enub the ore when not io large fragmeati, 
fur raampla, the efiab and cetbapa (the modmtcly rich and poorer pieen), produced 
bythefirat lifting with the brake eien. The eyiiadm eoatpaaine that aeecaiory 
piroe. which, on account of their ordinary nar, an called tkalt-nUm, an amuotb, 
and aimUar to tbe roltcra x a and o' tf. llie one of them ia aaaally placed upon the 
prnlonfattaa ef the ahall of lha water-wheel, of the aida ewpoaita to the priaci|ad 
maeblM ( aad the other, wbirh la placed aloapude, recetna ha moiloD from tbe fim, 
by atrana of toothed wbivl-worfc, 

fifoclawrtfi'e Paint CnaUaf Rc0n$, ffa. 991 and 9S8, fbr Caal and other 
Mineral*. Tbeae rotten an made eoni^ to rgnaliae lha wear, and aa one rnllrr 
tnni* fkater than tbe other, the fragmeati an paitlBlly tarned onr, to aa to 
prrarnt their wcakeat line of fraetnn to tba dincthm of tia enuhlag ibree. hna 
powrr b iwqairad ID work tbeae roUen. la Geo of the eonaterbaUnce weight uaoally 
employed to allow the nrller) to leparate and |mm exeeaairely hard fragnSiata, and to 
brtag the rollcn together igahi. the machine la made man eannset ana limpGfied by 
connecting 1 bram coilnn, in which roDen work by a nnmbar ot bonda or cords 
of TBlenamed indiarubber ilraa^y atrrtefacd. A oonponnd rord of indianibbtr, 
■ inchoa ia diaiaaler, eotopoaed of let imall aad aepante coedi, when atnichtd 
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GRINDSTOXE. 


to doabi* it* Bator*] iMicth firm a itnia of 3 tMia 

tOTOlVCk 


TW bran ooUtn do dm 
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ORrKDSTOXE. Onodino-ftnaM or 8ril-«toiMi, arc Tarirtici iif uiMlttnD*. 
aTthoK which arc edchralrdlicaig ohcaia^ fVtiai tlw laadilaaM and otlllitnac grit* 
at the cnai mcaaorB*. Ur. Knight docribci the bcM hnowa carictic*, which arc the 
follewiag;.^ 

Nawcacnji OBOntcTosm. The** abevad ia ihccoal dlatricti ofNoilhniabcriand, 
Dnrhaia, and Dcrb 7 *hirc: They are adected of dithrcnl degree* of eoaiac- 

Dcf* and deiMiij, aeeordbic to the work for wbiah they are rTaaited. 

RtLorow Ca ia naToo B a aiodlar deacriptioa of atoo*, « great rseeUcoe*. of a 
lighter coloor, »aek foicr, and at a eery tba^ ttatorc, and at the aanc time aol too 
hard. It i* eonloed to a tmali a{iot or United extciit near Bdatm in Staffatdahirr. 
where it He* aborc the eaaL 

































GUAXa 

«r» ohuined front» »•*« of 

WtcCTiBJnOoliiDtToire^^o^^^^ 

SbeaeU, »i»d w nH orSfor rnodbitUnst «lrt ind 

~^'***‘ ^ 

lUiiKa u* ououfiicnnwL _ . — fiMod »t Ferli-wo** 

Jaoarr*(Soino « jL^drpout giw U uam«ii*e •dTontaft*. 

H pr»Mrrtl by prindHjJjk* i_ Tww.h.«.. “Tbo mior, or work lk»» 

grove or OROOV t A m^iM ^ Whrtw iiTowi to dayf—H* 

• man » «mploy«li»- ii to n»«»> (°* ‘I*® 

i. goo. to th. grooTo. hjito Dictipmup. _ 

wuutn or* eotomooly coUrd m cmoit* i» •■ hnprrffel rto*!*- 

GROWAN. a Ui«a term opplied «» •u^^thottket^tommm- 

ritkcr through iJ»«otnwition, . n,,^^ heoni it oo ooetl, ood th« otinert 

am** applird to the noW gTmnUo- ^ , gtwwon. 

mxl the qouTTinoii drew ■ wtdl Oenn.) Erh the woodo^ r«in iro 

GU Al ACCM. K. tkm^ oftcc lb* dl.«r.ry of the 

imporvd , tb.T th^eeUe. In Europe, the origm 

Sow World, when lh« tint oyph^to ^ o«,- 

.hUh woo inferm. no thm on. 

oidetrd no opeeifie •«“"*» RrS^th Kren piootreo. Tk. gum 

poand of the wood WM •*!*“« « moy h. eooeeitrd. the nxidicinal 
wbkk «ond« from the wood, and ,“»*«, penc. prr t««»A Tk* 

oocnn in immnn* qnnntuir* npM .S T ^-^ ^htl^^rnfUn. nnd of intnm. 

Afrhm. ha. latelT be^. m. oh^ ^ 

inlerrtt to oor n^uUurU ^ j i^uantity irapofl»d into 

miked of mcrrlr no a nab^ ™ S^iomUln 18M). 3» rali of whiek wm 

- SuSaioal Ahotmcl of tk* United Kingdom, from IMt to IB4*. 


1S43 

l»4S 

1B44 

1)145 

IMS 

IS4T 

IMS 

1(49 


qwHiiliileipwteO 

m Tone. 

. 90498 
. 80,009 
. 10445T 
. 9S8400 
. 89409 

- 89493 

- TI.4M 
• 83.438 


Ynr 

Omatlti Iwportod 

la Tun*. 

IBM 

. 1IM95 

1851 

- 945.014 

1859 

. 199488 

1853 

. l93,tC« 

1854 

.833,111 

1855 

. . .105,081 

1858 

. 191,501 


1(49 * - - 83.«ao 

Durinptlm 

—rc*. ST rtppl^rem Britain to by frr thn larger «on- 
innmr of Gnauo, If w* may credit the foUowtog. 

s«w-. n. O-'iS- &I.rtrf/~l ». CWi. W~l. li. K— mo-l. 

.™“i '»“■» 


Franc* 
United Btatei 
China 
Total 


1,499 
14450 
959 

118459 189494 


384Ji 


iVarmw/ Hirtorp W Cngfoptp.-TJ^ttao in th. taigtag. of Pen, tigaidc. dnogi a 
word q>ctl by the Span'iaida. guano. 
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crAxo. 


TIm eoadillMM Mmtial far tht pmemtiaa ai Dm** w t wi ou tpjMar to b« tb« 
exiitmMofaiatIcaaiittiagaf ■■MStwarHad aa4 ela7,fai saowilr; abrrc Ikrbirdi 
■n aUeacdtalita tor ifn —diimrhri aua or mui’* wochi, awl abarv, wanorrt, 
tlis cUauu ia T«T 7 Ary, fara aot oaly froiB rata, bat alao fraai basry Araa. 

Thiac enaditkioa appear to hara baea aMthiaal to a maariaMa atlcal oti ihr ruait* 
of Pent aaA BoUria, hetaaan ladladea IF nartb, aad Sl° aoatli af tka *<)Balor, for 
althnaub bayooA ikU raftioo Om flocka of (oraxiraala, flamiagaaa, eraaaa, aad atkrr 
taa-fbwi. apprar la ba a^aally aaaienioa, yac Um curamaat n raptdly aarrind aaay 
by tW raia or dew. 

It U ibca tba dryarai af Iba eSaau ekiefly wkkh baa pcmittRl tka iraano to tern- 
maUlt oa tkrar rnaati, far, aaya Mr. Oarwro*—la Pam real drama oeear eaar wide 
traeti of enootry. It kaa bteowM a oruvarb ikal raia twaar (kill la tba ioarrr pan of 
Para." And apaia;—**Tka towaof IqainaaccaaalaaakoatlOtlO lahablaati, and ataaJa 
on a Unlr ptaia af aaaM at tka Ibol it a pmat wall of rack, lOOa (rat ia bright, the 
whola ntt^y daaart. A light akowrr of raia fWUa awly aaaa ia rary aiany yrart.'' 
Indrad tinea tkrta dflb* of tba con aii ta aBt parta of gaaoo era toiabia ki dm water 
Prnf. Jobaaleor rtn jaatly obtarrat tbatf,*‘A UBgla day of Kngliah raiawimM dinaira 
oat and ev'^y UM wa a conaidvraMt portian of ooa af tba larcroi araatanfaUKiwa s 
a Bingla yaar of Engl tab wratk a r woold cania otasy of tban awtiraly la dtaappear.'* 
Such baiag tka caae, we might aspaet la find nmUar aacumulatiatn ia oifarr hot and 
dry eUwettaa, ta bt and in Afinea. a p. ia tba aaifkbourhoad of tba Craal Otaan: 

aad only a faw yaan aiace a eaaaidaraide dapokil of gwaao wm foaad in tka Kooria 
Mooha ItUada. 

In Pmi tkt BatiTai bnra onpljyad It aaantawara (Van tka romoUat tgaa, and kaaa 
by ill nianni giran fartUily to tka ntkaiwiad napradnotiaa Mndy amla atoag Ibarr e o aat a , 
n'kile Peru wni j^rraed br i|a mira inaiu. tka birda ware prutralad from alnimra 
by aai' tr a lawn Tbc pnniaummA of daatk wan dacraiA In tka p aia n a u who dared to 
land on tba gnaaifetona ialaadi daring ikr braedtag period of thaae birda, aad to all 
paraona who daa Uuj ed IbatB at any tinea. Orari a er a wort oppahitad by ika goaam- 
maat to lake cara of tka gnaao Cnriaai. aad la aaiign let rark akumaat kia dae pkate 
of tba ptacttHtadBBg. Tba ectabmad Bamo Voa llamboidt dmibroaglit apranaana to 
Fairopa ia ISOt. wkkb ba mM far aaamlaotkai lo t'oarrroj, Vttu|Baiin, aad Klaprutk, 
tka brat aaaljatical ebeniata of Ibr da; | aad ba ipoka cf It ia Ibe folluwing iriwia.— 
*' Tba gaaoo ia dap n i i ta d ia layera of SO or du fart tiuak opoa tka granite o( aiaay of 
tba Saatb.aea ialsi^ off tba eoaati of Para. Uuriag Soo yean tka aoaal birda bare 
dapoaited gaaao only a fine liaan ia ikieltoeat. Tkia akmra how grant moat kata bran 
tka aambn of birda, and hoar many eratarita anal kart pauad orrer ia order to farai 
tka praaeot gnaao bade.* 

lltaie appear to be thru aatiatia ia Pam | the wbita, gnry, aad rad, the drat being 
tba moat Moral, and the laat tba nldeit; and ia tba mldat Hr great aoeeamlarinni 
tba laat kimi, boiun and faatben of bir^arc foond tFmirr), aa if lo remora nay dodbi 
which might Mill letnaia aa to ita origin. 

Ciorha ItktmJ Ceoao.—Morh of the lO-ciUod PcrWvian guano, la eaporiad frnm tho 
Cineha itlaudi. They are three la anaiker, and I« in one line from north lo loglk 
aboot half a aula epi^ Eanh iilaad la ftwm S to S milea in aireumlermea. and cun* 
aiatn fff gnuite cotmcI with gaaoo in loiDe placca u> a height of 100 feel, in lacere ai ra 
buriaoiUal atrata, each Mtala being frrm 3 to lu iaabea tliiek, and rary ing In eolnor 
from light ta dark hrowa. No earthy matter whalravr ia mixed with tUa aaal auHt of 
axcreowwt Ac Mr. Biaad't rialt to Ihaaa nlanda m VM, ba obamrad a parpendieiilar 
anriiiM of opwardi of lOofaat of parfrctly aaifonn ae p eet fttmi top to butioai. In imna 
parta of them iaiaoda. h owarer , Uh deao^ doei aot rxeeed & or 4 fan in Ihiekaeta. 
to arreral plant, wbara iba aarjbacof CM gnaao fat lOO fact oratorr aborr Ite learl of 
iha aea. it la atrewad here and ikere with maaaat of granite, like tkoaa from tbr Almne 
munoiaint, which ire mat whh 00 tba alopca if the Jura chain. Thane term to indicate 
aa ancient {bmutioo far the guano, and Mrraitoeaoa ooBTulikma lioca that period. Nn 
aueh graaita maaaea are faood imbrddad within ihagntan. bwt coir ikciatona of blnia. 
The aeeoinpaoymg wood-rat, fif. 134, abttwa the aatare cf dm farmatlim. 

The fX|a»t of Ike gnaao baa I ne r t aaa il oaoahlfTably dariog iW hut few yran i ha- 
twaan MO.OdO aad 4UO.UOO unu are the aonnal aoicmat at pttneai. wbiek la aflectrd 
by the aid ^ MM working haiida, 310 of them being Ckioair, who enter into eoaiructx 
to acrew tkoir mpioyer (iW GoraromcBt cootmetor), Don tkimiago RUaa. for 4 duflara 
a ronotk, nmrwiag it, if they abooia, with tba inereaw nf 4 diflara moatblr, and 
abofluiof I^a Thiwa who work on their own leecmat an paid a aad 10 riala,'4 aad 
5 ihiUingi, far each cart that they lood. They lira la a collactinn of dirty hau made 
of faamm and mud| they, aeaertkclcm, appear to bt happy and contanted, and in 

• ■niHihei le O reli gy tmt XtlanI Hutery. w ML 

I Ob Uaaiia Jnaeal ef He Aartauttutat a» n » a | at tiifteiHl. ret. a. g. Ilk 
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MIMfsI 
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ruilirirf-.a 
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GUANO. 


fonad pum. TIm pnaao kcmpi tn nnwiadrd b; » hi|th fboe* u> |>r»> 

Tcotiu bciafbWn Bvajrbjr iIm wind, arar Ibr moaitu af the caeau lobeaor ikei^ 
which an aometiaMa 70 feet tuof, diraafh whlah it ia cawlactad to tba boaU. Sm 
fif. MS. 

A* in IVra, the tarhcc af the faaao ia eoTarvd with akeletiiai af binla. aad ha<ua 
of arala. It U atie ^erfotated bjr aaiabadHa hoJei, ninniDg ia evttr dimtino, lib* a 
rabbit wama. TbAw an nada by a bird aboat tba atae of a plg<^ which nauiaa 
biddea durian the day. aBllyiac fttnh at dark to ftah. Gold and aiirrr oawoaDti an 
alaa diacortr^ oocuiaaally, aariay haaa boriad by the aoeirat inhabitanta aion thaa 
three caatonn aga 

It ia qaite oaneccaary hen la ioaut oa the ealiae of gaaiw aa a otaaorr. Thia ia 
a poiot catabiUhed beyoad all <{oratioa by aeoriy every agricaltarial In tba hingdnai 
awl neorded by all riaaare of writan oa agriraltanl aabjinla t it haa heea tba meaaa 
taonorer of eoararting tha aaody dea^ anoad Lima buo a aoU caiaMr of nuaiag 
ahuiuUnt ernpa td ataiaet henra the Perarian proverb. "Huano, though no eaiiit, 
worka aiany minclea" 

C'liMirrial eoneriaa.—The IbDowiag appear to be the chief; — 


I. reravlan. 

1 . Aagamoa 
S. lehaboe. 

4, Patagootan. 


A Raldanha llay. 
A Konria Slouria. 
7. African. 

A Indian. 


eVniatrp^—Coaao being aa article of an great valoelo the afrlcullarial aa a maaarr, 
and being luble not only to adulteraiiun ton very great ratenl. but olao vary bn when 
ganaina nMuidarably ia quality, it ia highly imporunt to have ooina miana of oaeer* 
toiaing ila value. Tbit canaol be dooe ntlafralorily In rver eo eaperirnced a dealer 
by men inapeciiim, aad therefore, both far the buyer and the aetlar. retort ia nee eaaa ry, 
fur a knowlMge of ita campaand parta, to the aualytia of tba cbauitL* (iuch being the 
eaae, wa moat fint aarcrtaln tba compoiiiiaB of genuine guano, aad then u>i|ain opon 
wbicb of lit acveral eona t i t u ent a ita moe aa a oiannrv daprada. 

ifba fiMlowing ia oat of the aariieatanolyaca by Fourcroy and Vtnqnenii. of a mmpla 
of guano preaontad to ibcm by Baron Yon Uunboldt, abowing tha compoahkia in lOO 
potta I — 


Prata of tnunonia ••go 

Oanbita of ammonia ...... lo^ 

Oialattoflima ....... yti 

Phoaphata of ammonia ...... g'O 

Pboapbste of amroonin and magnetia • - • S'S 

Bulphate of potaah .......SB 

-loda ....... 83 

Sai anmioniae ........an 

Phoaphata of lime •>..... MA 

Clay and aand .......47 

Water tad organic tnatlcT ..... s3-i 


Bnt perhapi the cauritutMu of gnano it bettn axbibitcd by tha fulloelog nnnlyiia 
of ihtve aerti by Denham BmitA 

Axcairan Ofana — AmaJftit rf tim aorte if Otaimm Smilk, 

L Courirncuta ml m iU ia iol Waltr (ia 100 pnrtt q^goaite l. 



L 

II. 

la 

Pboaphate of lime ..... 

0-IB6 

. . 

0-110 

Pltoaphala of audn ..... 

0-130 



Phnephata of ammonia and magnrda . 

0-II64 

o-rw 

0*133 





UrmM of awtmmis • • « • • 

IS-dlO 



Orginic matter ...... 

I’iSO 

U-300 

0*736 


e IkaadNry ta Ua andcaHMu to Aftiodlinv imI fWialalnr.'' h tn. 
























CfUANO. 


•4IT 


a. OmrtitutmlM wfuUr «■ ecU waitr (u 100 farts). 




■' 

lit. 

Water 

st-soo 

SO-4J0 

7-700 

Hotpbile of potaBi ..... 

SDO 

U-044 

7*7SS 


Sulpbaia of loda . . . - . 

l*hoiphitc of potiib . - - • - 


l••If 7 
4-947 

Pboaphale of wda ..... 

BM 

«'IS4 

9*i0 

Pboephale of aainKnii .... 

Ptviepbate of lime .... * 


Oaalate of ammonia ..... 

7 to 

1^3® 

10*563 

Uxalate of eoda . ..... 



Cbloride of paamium .... 




Cldornl# of Midiam - • • • • 



58-631 

Cbloride of amaMniaai .... 

t-ss 

• • 

9*tJao 

Orgaaie matter ...... 

I'SOO 

o-a<a 

f553 


X Omstiturmts iiut/Mi m mttr ( m 100 paru). 






L 

« 

n. 

lit 

PhtMphate of lime 




IS-7B0 

6670 

13*113 

Pluwpbate of magiMaia 




t1>M 

0674 

3-580 

of Ub« • • • 




3*560 

10-956 


Sand. tee. ... 




lS-60 

0730 

0-430 

IVroaidc of inm aod tlnmina 






0-150 

Ilnraii* • • • - 




3-636 

06«S 

0636 

OTKanie matter ... 




3-t56 



Water .... 





4674 


Low. ... 




0*044 

0*490 



W« max <{aola the follDvng uiInM bj Dr. Urr. of ((aiwa, importiMl Croro 
BJlrl*, by tb* "M»rT Antir,* brio* tWe But targtt Ibcim imponnL 

II wm of ■ pUe ydlow-browm eoloar. dry. |w>tly poltmlcol, (only (aoerrtcd, in 
tmall iBinpi. Ill nno ipciUU grarily «m l-CX 

TIm sJiMt portian wm fimad lo eoabUa t — 


I'mi 5-0 

gnlphilc of potub ...... .7-0 

^ Cblnridc of Mdiam .......ftH 

1 ^ PbMplutr of Munoaia ...... B-t 

OuUti of immoala .. • . • • . -06 


UO 


The iasalMi portion cootaiaed t— 

Slica ......... 3rt5 

Pboipliats of tinw ....... 0*00 

Phocphatr of augaaia and anunonta • • • • 1XS 
Diato of atamofiia • . . • • • >10 S' 


iradrBard ailroanuacd orgaaie matter, yirUinft by 
c o n b o H in a vitb loda loni 171)5 paru of aaunooia - 41-73 

40-50 

Tb« total quantity of araaioau yielded by it, wai S003 per crat. 

Vot. II. t E 


I 
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UVA2iO. 


lihmt Omtim. <!?’»*•) 


JUttir wlaliW m «u«r . - 

coDtUtinf tA— 

thilpluia of poia»li. »Uk o fcU* toll***' of «rf« 
MurioW of wotooo* 

Pboopfaitf* of wMtuaia - 

gcM)a>OwlwilOU of MUSODiS . - • 

M|>>ua« of MBOwioU. • - - ' 

OuUto of •wOBJota - - - * * 

Woior •-*.**'■ 
gulobb orguia - • * 


Matter kawlalile in ««•» - 

(onahtins of — 

Silica * * * ■ * 

IlnOeflorf organic nuMter - 

Trau of amnionia . • • 

OxaUto ol lime. • • • 

Halipluapliatr of linMr- • • 

i*Uoa|Julo of nmgnraia and ammoiila 


• «; 00 


Ai 

amieaw 

. COO 

. aoo 


• N-as 

4^3 

. loo 

034 

. too 

0 -W 

. >13 
. 8 -AO 
. 6 «A 

uao 

■ 


4 :-oo 


. U DO 


. l-fS 

. ra* 

. 14-73 
. lOU? 

Its 

. taoo 
. 4 -M» 

033 

ASUO 

f*o 


^ an In a icWartlfic polol of ll«ey on qollo 

VakaW* ai thne rUtorattJ^J^V^'far 

Sir^SiSL'wlttJfartia dora tlJ^ief efliiary of puauo <5*I>«*J » 

nllfoRCTited Ac air la dcc^pmod by Aafai^ or ll.Bt lb- mlu 

be that the ammo^ eoi^^ in ^ udiHloo in *awr. Sow. it 

nf Mwmoflui m absorbed bjr uf ili** Ufv of Uie ^ mmtamtM 

fa ,.h.^iblo combbmtl.^ 

nuy prHunn • tltgbuy . . „.„t,nrL- Mrbuale orir. bonu*.or otftli# 

rilbcr wiih bydn^ifanc, ^Unod to ylelil Uie imlm in iwinl 

ae-Hfa, and altbooglb M •, !!«»*»> ^ T* au «nca to ah^ Umt ibo 

of ulilitr to tha more aolBbfa bT^neaanrrd eCeSy. If^n^ rnlirely. by tbo 

Talne an anunooiaeal mannn may to m-non indrocndml of iu atato 

of Ibat «mn»*ind proaenl. and la fat a gnat nmaanra morpeno™ 

of coaiblnalum. .l..ib.—Ued the «*<»«/and potmtodamnaonla. 

, tgt. 

vteMU. >Ueti Omf wllSro* •U*r a.p«« 

that menl ([nano cnoCmaa S w 5 pn »naao at lh« thar of ill depo* 

o^in 'riTIcWu'and telTthia iirift«a which hai beonme ««i- 

liuoo conalitrd chfaBy of nrio ^ t ^ y„j, ,i,ieb lin diWBy no 6ah 

nrird Into mlla at ammonia. “[7 I, fa .fao an aitodUiahad 

are foond to eoottin ” ^ ^ ^T^ann whaeh anotaiiia bodiea eapabfa of |»«* 
UTttth lo fcj^iciUtonil cbmTMtry ut® u m« ^i—i- Moiv Mifftol tb*® 

yfaSiag up any 

oatinaa. wh«b tho ^ •“S",!LSIL aimUtian tbo intth of all thia. tba ttrrtw fa 
when they an mnatard. Scirnneam^ aomi^ a Mrwailwrfala) that lha 

of opiniaa (aad h. hatfar. *»• "»'-•• 

iuiplrttilo. of Afa dfatinction ««iamiin* 

iTl nTmili^^ntinK a. caiTJeat ipunt.ly of ammooU -!».-»<- 
*• In r« “ 
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TW aMnl V” •■■■■•«• to Uw totol q««»«i* *y ot nitrate* In ihe 

MtW mrirtM "“I** Wtowf .— 


* » Wtoly*** W«y*) »«np*** ImpOTtoJ l» 

1^7^ »•♦•♦• • 

From Mr. W»y‘« ot 10 •anplra fanportrf la 

1 ^ 40 .^ •••••■••• 

Fnaa Mr. Way’i iDatyici ct U atmplM iaiiwrttd la 
.. Ma» 


o lka< die armge oaulity »f ammoBia, eil^ 
la. nr taralile of betnp ykliUd hy gmaln* Hemrua 
an, tnaiyoe ntiauled at abiait II per oeol. 


So 
lop 

IpuuMt, may 

X. /taqaava gaaBo. .• i_ 

Ammnnia (ocoial aad pottatial) frnia l»o analyaw by 
Dr. Ufa - • * * * * ■ * 

8n dal dUa rmrirty i* alightly richar la anawuia aod 
tuutigMmd coBipoaBiU Uia ifia Perariaa. 
n. /(4a(M raaaa. 

Aauooaia (aetaal aad potantial) froca U aaalyia by 
Dr. r»» aad Mr. Teaebrmaehar - • - • 

ghoaln* that Ihla rarlcty, aa fiu-U rrjarda Bimi*relarf 

maipaaada. la Ibr hifiiTior to tba prvwdliict aod ibt 
nmr rrtoark appllia to the BaecMdlag rarielita, t p. t— 
4. iVitpnaiuB gaaJKa . ^ i «■ 

Fnna aaalyaea of 14 lonplM by Dr. I'ra aad Mr. 
Tracbenuehrr •••---• 
3. SoUrada Hap gatMO, 

From toaafu of aaaljiea of » aampln by Mr. Way - 
FfMa laaaln of # aaalyta by Dr. Ore and Mr. 
Taachamarber 
ATarirw Jfoorio. 

From molta of S aaalyaea by Mr. Ifethlt. - - 

Froia molu of 3 aaaiyaa by Mr. Apjobn 


Ma«t> 

■MMOn 1 

WWWIe 

13-94 

U-40 

1707 

17-31 

inn ' 

1 


IS-94 

16*41 

r 

I7-B* » 
17 943 

30-39 

lo-iu 

1 

3<l-04 i 

1 

3-3 

4-3 

Ti~! 

1 

4-<a 

l-OO 

! 

3 34 1 

3-49 

0-94 

l-fti 

3-10 

1 113 

1-53 ! 

014 

aau 

1 0-17 
013: 

1 

039 


tio that Iba arerifr qaaatlty of aonniinla la the ferTral earietlea b 


rararian 

Aafeamoa 

lehatoDa 


. 17 par rent. 
• 30 , 

- 7 . 


Patagnaiaa • 
tMdaaba Hay 
Koorio Moohn 


> 3-3 par cenL 
- !•» 

* 0-13 » 


tlw i«o ftllulU, pototli uia ••aa, ih# mU iMualljr coaU^ bkhv lUs 
ffuOlcWttt 9 oU Cur Uw •ofpiy of irrg^tio*» it w tbcr«ft*r* cbMflj ptmmk wklcb U k 
iwcraou-T to add lo the fotra of laatiure. ,. ,, . , 

Beiid^ area iba boat ginuto alnaya eontaina a euntidetmbla ipiaatity m ronaaoa 
•all. ala. from 1 O to 3-3 and raoa S par cant ^ 

Mr Way, in bia aaluahle paper, " On lb# t’oaipoaitwo and \ alaa of Gaams ooly 
glaea tb# owilily of aUuUna hIu. nut kaaiag deterotiaed Um potaah t bat the aT*ni(a 
qaaaliiy rf pouub in griuiiar guano may b« turn by ntferriag to iba aualyaaa before 

eiran la datad. aod wdl ba Arand to »ary from 3 to a par cent. ^_ 

lIowaraT, in lb# «alac of gaanu tba kaunlrdga of tb# qaan Uty o f paTaab 

U by no nunna of tba lania iatportaace aa of tba annuioia, or Iba pboapbo^ arid. 

Phatmithc mrii .—The phoapboric arid la aecfiod in uaportoaco to no oiber coaau- 
iMnaTtwia tllW maoioAift ( Bcia|( euifStkl Ibr tk# dirvelopairmtof iW Med* ftod ikcm 
liorli of tba vaselahia organiani. nbicb arrea aa faoda In tb* pradactinn and rvitoraltoa 
Id the Bnh and boon of animala. It ante la the goaiw (aa la abowa by tba pne- 
eedina detailed aaalyata) ta caatbiaatkin with anunoola, ptdaih, aoda, and lia* 
la Binat taaiyim Iba tpianUty of plHOpbato of litae. SCtaO.PtV. ia giten loataad a< 
pboopbona arid. PO* or 3UO,Vo*i hot 130 part# of pboapbala of litoa (al.'Vi4^>0 
comapoad to 73 of pboqJtaric add (PO*), or aa 13 to 0. 


• 0« tW iiwup—trtfi smI «n«r* TmkM of tba k(»4a af Oi 

•* i»i«rwlrCllioA«rtaitowlaoaiB0«4Miifla»4,*’|HM**«» 

«■ 1 


u Bi & TbMUii War* 
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Tht laaoirt of pfaofplmo of tioM is tbo anoral tonatico of gooao if of fcOov*; — 





UmMo 

/Vreream 

Froen analyaes of 9 mmplea by Way, imported in lt47-l 
From Mr. Way’a naalyaca of lO tnmples, importod in 

84 48 

I94S 

3903 

. . 

From Mr. Way'b naniyma of 14 mmpka. bnponed in 


11-31 


1»4I 

Anooiaas. 

M-98 

aits 

U-18 

From 1 analysaa by Or. Cra ..... 

/cAniW. 

9K00 

ll-SO 

9018 

Fnan 11 analyma by Or. Fra aad Mr. Teaebrmarber • 
From anidyasnof 11 amplm by Or. Freaad bir. Ttaebc 

37'OU 

istai 

81-80 

maeber 

SaUomtm Aiy. 

«3-t 

19-0 

41-4 

From analyaes of 9 samples by Mr. Way ... 
From analysei of 9 aamplrt I7 Or. Cre and Mr. Tesebe- 

4<m 

4901 

5411 

mseber 

Kwim Mmana. 

un 

SI-0 

Sd-7 

From analyaes of 8 stmplef by Sir. Neabit ... 

tS'W 

1-80 

14 13 

From analyara of 3 lamphs by Mr. Ap}oba ... 

88-80 

8«4 

IMT 


Ho Uaa tlw amacc iiaoiuit; of pha»|ihm of lioio ia Um wmBt fpctinwiif io m 
foUooat— 


Farnaifa - - • U'ls I FftaKoaiaa • • 47'4 

Anfoaua... Km I Hoktaaka Bajr . . 

I.K.lwi. ... ai'SO I Kooria Miwria. . IS-M 

Those Ihea art vary oafamiro aa thnoiaK hoo Kaaao, bjr ctpcaam to air and 
muMur*. has iho aanaoaiacal aalia waalaNl o^ at IM lama liaw, aa a ciaurqacoca, 
hicrvaaia^ ibo rotki of pboapbaln. 

f^aar Matla .—Tbo aaicMrol of orgaaic aisttrr la gasao, othrr thaa aaraKiaua and 
its aalia, it of no gnat Imporlaitoe io Mtinaliof ita ndur at a aiatrarv. Nnt rafiriv 
qurntlr Ibo amnant of orgaoie malirr, roolaintag nrW aefat or ammooiacal atlu, is 
tutrdia analnoi, aa organie matter ** rirA bi * or **nalattmg oawaiii t* hot It io 
obrienu nutb analjaoa an aearijr vnnblcaa, llie toIoo of the gaaao dopoodiiig ooaoa- 
tially no ibe qaantity of a^m^ra, riihrr oaistio|r as ommonia^ aalu or eapahir of 
bring eoasert^ iaio Ibem. Good gtiaao coatuas oa aa aTtrage about 30 per coot, 
of a^ (minoral matters) tad SO per oent. of combustible (orgaale) mattcra 

Sand. —Tbckaovledgt of tbo p r u por ii oo of tand in a gaaao ia of ao a t e importanco 
at detemuning ita parity or otbermise. It it easy to nnderataad bmr a dep^t Ulm 
fawa, esisting oftra near tbo aos-ahore, and fraqaenlly on a atady toil, sboold rao* 
tain a eertaio admiatore of taod. Homo tporuaent are abnoat free from it, and fcnr 
genoine apeetmena cootain more than I to S per crot. 

f-bsMoa mtt — Tbo pteaeoeo of coannao salt ia a gaano need not anrpriao aa. It 
ia doobtiem dorired from the sea, partly tbroogh tbe amdiam of the fairdt tbeaioelaro, 
and partly from tbe eeaporatino of the oaH spray coatinnally drieoa upon the ocaau 
by lb( atad. It mrariabto in qaaatity. ao no akadd rapeet fnaa a kooarledge of ha 
origin, raagtag in somplea of grnaioe gn^ from I to S per coat. Allboogb ctanmon 
tall hao brim ihovn * to p om t m a certaia power of abaorbing am—«» , y«t Ibis ia 
bu traaaiont. and tbe cIBimt of guano conaol be aaid to depend to any oalout npoo 
Ibo era salt prescol ia ib Tlw koowUdge of iu amoont ia of groat importanoc. tine* 
thegoal K> ia not antVeqaontly adnlioratri with mlb 

ITeMr. — Obeiooaly the larger the atnaoni of water pre sen t ia gnantb tbo tnueUcr 
will be ibe proportion of ralnabU conaliiaoalt ia a giran weight. Genuine gnaao 
coolaine oa aa aremgr from 10 to about >0 per ooob of water. Many of tbo salts bi 
gaano an likewise deiiquraeaal. to that it has a tewdoney to beooaw medal by ca> 
pouiru to tbaairt aad this tandsney to afatorb neolstarc, ia an clement ef nine in tbe 
msnnra.'tipiwlnlly in dry ecnooni. 

OeJrnlatwe qf tbs moaep iwbte peane/hoa lbs f—mtu aaaVto. —In a most 
important and iutaraatiag paper ** On Ibt nine of nrtificul maanrca,’'t Mr. Way 

• A. A KaetSwmwaollwritictiaasriaUfaiSfrirabare. naila 4 .a.nu. 
t Airhatunl Joanml, set. im< 



















GUANO. 


4X1 


■rriToi M ccrtala mmej nlMt nnamola. arid, and Ifca rarinu cob- 

nitnrau of aiiaiia anal a«lwr auanm. bjr a roim|Minaao aitli tho coat of Umm anaml 
cumparaaal* n llicir aadioarr coauacrcid Malta. Tlwae naaibcr* oUl b* found oMaO 
aalnabli! M Um axt^altariat'ia alraa ui|t kia own conctaailaM rcapcctinK llie aalae of 
a (uaao or otbaer aiattim tram Uu maiiu uf aaaljua ftimaabtd lo hha bjrtlw ckmalM. 
Tkcy ana aa (bitoai i — ^ 

Ammaraia - -•■.-••-•Sd pcrloiL 

I’otaah SI .. 

PhaMpliala of Ibnc (fauohiblii) .... 7 » 

I*baaplaaat of Ihaa (aolubla) • - . • - SS « 

Orxa^ matlar .......1 „ 

aad iko ftaUawlnK naaipic aif Uwir appUeaiiaai auj pn«a oaiAil. 


Caloaltriaat of tbr ninarf ralaa of icaanaii, aa ilMliuad the coat arf' iti KTctal 
cooMitnenta to their comaMrcial lalta, applaad to iko oMan coBi|<<»iuoa ct 
Peraaiao gaano dadacod by Mr. Way fnMa 71 a^yaca 


ItiO toM cootaia t € 

Aanaaola • • • • Id'S at M per Ml 9M 

thyuio matter ... dft) .. I e 9d 

• Potaak .... 3-S . 91 „ Ind 

laaolublc pkoaphato of lime - tSO • 7 „ Idl 

Salable pkoaiiliBla of lima • 7-0 . 91 „ 114 

Valae of 100 Mm • /l,4T9 


Orprrloa • /I4 IS O 

nmea Uia obrloaa that akilat (ttano oral aelllB( at Ilf par ton. U waa more cco- 
anmkal tad etaiTcninl to rmploy H thaa to make aa artiAcial mistara of ha rka- 
miral cooilitucDla t but bob that the price baa riwa to aboni I4f. per Un, it berotnea 
o queitioa abether h vtU oot be pnaatbU to prodnee an anifleial rompoond haring 
cqnal nine aa a mannre wkkh vill compete ia prka aitk tbr guano, 

tmpmrilitt aad mfeftrmtiaaa. — In cniaeqiuriiee of the bi^ price of gamio tba 
(teal demand for h, tod the raac aith akich tbr unaary niroer may be imiHiard 
apim, guano it adollrratnl aith rariooa tabctaaeea, tad to a great extatiL Impo* 
aitkma ceen bare been pnetiaed by aelliog aa grnninr guano artiSeial mUtum, 
made to look ao much like guano that the fomnrr aoatd icarcely detect h. Tbc 
ariter freoUerta raamining a guano ahkh rontaioed 90 per cent, of aaod, and no Irm 
than 19 per erat. of tea cab i aod Dr Cie girea the AiUuaing analyaia of an articia 
amt to blm, ahieh bad bean offered to the public by adeertiiameat aa IVrurian guaao 
akicb euntaiaed— 


C'ommoo aalt ........ n-o 

(Sand ......... tstt 

Sulphate of iron ^ 

Phuaphate of lima ....... 4 0 

Urgaaie matter (fhaa bad goano to give it mneU) . ISl 
Muiatnra ........ 


iOOD 


In tact ao aaraemut aad rariooa arc tba tricka played with gnaoo, that anient a 
aampla it aabmlttrd to a tkiUU cbamiat for analyi^ before pnrehM. «a rroaid 
airoulj rccommeod tba agricultariat to purehaaa of no one batt dcakti of amiaaflioo- 
able hnooor. •- 

Prafeaior Jobnal^ ohnrrmi — “Foar rrcarla rccaatly aaitod bmea tar gaano 
ataliona. ha|}aatad vitb gypeam, or pUalar of Pario. Tbia auhafaace it iataaded for 
admittan with gnaao, aM atUI midita the partiao to daitrar frota tbe raaael. a nice 
luokiog and light eoloumd artiala. Tka nroarita laalrrial for adallrratiag goaao 
at the praavat momaol, ia amkrr, wkiak ia brooght from Anglatra in large quantitita. 
The rau of admixturu ia, ve an infomiad, aboat 19 ewia. td ambrr to aboat 9 cwt» 
of Paraaian guaotx foum wbiebaa cacrUmt looklog antcla, callrd African gnaao, m 
maoufhetared.'* « 

'Aimifau q^ Oaaam 

Tbe follou tog ia Dr. (Tre*a autbod for the complete analyaia of gaano 

1. In arary eaae I dricrminc. Am of all, tba tpeciAc giarlty of the gunoo s wbkb I 

aa a 
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tak. bt MUM rf tfitiSM of tBTfentiM. *Wl ■ IBrtlUBCW 

ii,poritUorl«MM«oa*of««nhrl*«»phM*^wu>»4'ftrt"»««*^ 
^tT^vlt^e »iMl <!*<« •W f>»a» of *• *'*>» wmtrr. lUrr. irj th# ta* 

l« »W® P-*’* *‘*''** 

mritr and Owa »kh bit IMP*^* ** '■brtber it be »eiJ "f alhalia*. 

/hie half of U>» aoJuiiM ta dialilM along wuh ilahi^ Ita* In * *^*^*1^ 
wHh a tmall enintaple glnha oondnMer. tontauiiag diMiO^ »ak^ 
merard In a bnafa of ^ aaoMi Aa tba coadamiag ap|«mua tenninnlra In a 

alnLoin «a b. h-l, ~.d U to'Cl al^anUj-inmtnl b, a 

penliar mrtrr. nhoat Indicatlona o«ak« manUM ^ hnoa^lh ^ iaio 

Tbo oiher half of tho aolniion k mluU with n««e mine achl. ami dItUlad lalo 

*^tbi“mp^^ l« «««»«• *'•»» ”f *“n^ ^ raouhiiig aalpbale of 

*^*r*ib5^il^ jwn'^ ha* a rnialn mmanrt of a ddlnlte aolirtkia of """J* 

miaod obb It. anSthcn aramooU In amccaa. From ib^elgbt o fth* U**^*^^*^ 
Pboaphate of iron aftor Ignition, the knoam anioonl of oanlo oacd being 
Iba of pboatihotic add in the lolohle portion of gnano l»fn^ 

tbw abort lairtitnu are non miatd. ftred h» a few dropa rf dilola aulphuM 
and hidroebUrtr arWi from any haryita i«d aihar U ta 

nllrau of liA tnr oaalata of ammonia. The quantUy of oaalata of lima obtaioaU 

’''iTriiriin^qm^Uerrd,beingftredflmmany f**j4iwry paMlclaa^ 
of antmotila, hi eenporatU to Uryntaa and Ignited, to obtain the BaM alb»l»n« 
ThiTbeing weliba«ktal!« dieted in a Utile water, neatrolla^ wllhadd, and irralea 
with ^^.ehloSrnf plaitaam. From tha qnantltr of pomb-chlnrhla of 
•bleb proeipitatra, alter boiiHt intoro.Ij^i*4 and weigtal. .'»«• •'^V« 
pr. -mntdnediietrd; tbe rrat b aoda. Theae baa» may im a«gned to 
Udrocbtarie, and pbo^orlc aeida, ta propoitiom eomaponding » Uielr mpecilee 

* t". The imianlbm of orpmle matter In tho aborre anfetma gnano, ia ^lermined 
direelly by eraptnittlng a crftain porl^ of It W dryneaa, and lilting. TIm lorn of 
•eight, minnt Iba ammonia and oanlic acid, rtproaeoia tba atamrot of otg)^ mailer. 

8, A aeomd portion of n •duiion of the gnano if araporaled “tT"** *7 • B*“*7 
fleam heat weighed, inclaaed ta ■ flout •eB-etowd pliial ^ng »ith aleoM of 

and lieatcd ti> Sll“. After enoitaf. Ilie alcobolir lolntimi ia drcanird or BJlereu clelir, 
eraporaird to dryneat by a geotta heat, and weighed. Tbif it orea, whicli may Im 
letted by itf eoorerdnn into etrbnofle of ammonia, when healed In a teat tuba 
retort In tbit way 1 bnra otaainadfrom Bolirtan gnano 5 per cent of nrcn i a eartam 
proof at it* cadre cumKiiirHa r . ^ 

9. Aaiilbw aftAe iaWnUr wmlftr.—Oat third of it If digealrd with b^ ta abnodanen 
nf borof-traler. ernttalaiag At of the mil, filtered, and tha filler dried by a ateam liwt 
TTie Ima of waighi indiaalcf the aamont of nrie acid, which it rerified by ioper^iiTiiting 
tba filtrata wHb aertle or bydrochlorie acid, tbiu pfeeipUatlag the nnc actik throwi ng rt 
unwo a filler, dry ing, and weightag it Tbif weight fboutd nearly igree with the thora 
loat nf weight tha tmall differvoea being doa in Mlabia itrgaalo rattler, •nniHimem 
gelaa and nlmic acid. Tha nrio acid & eridmctd. I. by Us apsalfie grnrity, wbirn I 
find to be only I -filk at also that of the urala of aramonln i 9, by itf fording fine pniT'* 
wwrertde wbao beatad la n eaptult niowg with nllrlg acid, and than aap^ to i^ 
miponr of ammonia fto m a fh alber held orer it i 3. by Ua difitpatloa when healed. 

^'K^ Anothcr ti^^^ie^'ud Mter iadiitiiM along whb half lla weiglit of Uaked 
Uma. nod In timea ita weight of water, ta tba apparatua nlremly defcribad, and lha am- 
toonui obuuDcd frira it cftfanstcd. # • i i, 

II. The ramateing third haring been ignilad.it digiwtcd with a gmtie baal 
htdroehloria acid.and the ondiatolvad fil«afcial ilamiiia 

weighad. To lha hydrochloric aalntlcm.dUnle inlplione acWia added, and lha mlatnra 

h lioalfdnui lU lha hydrochloric acid ba expcilail. with the greater of wa*^ 
Alcohol of trSJO if now poared npoo lha pasty naidonm, tad the whole, after oeing 
wait atlrrad, la thrown upon a filter. The ptawphorlr acid paaaro thTOgh. aa aho 
magnetia ta naion wkh inlplinrlc acid. Tha wlpliata of Inna, wh*ch U I"***'"*®**^ 
ta fptrtti of wine, hatag waabeil with Uiam, la dried. Igtiitad, and weighed. From tno 
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of of Umr. Ik* qiwithy of pb-ph*!* of lli*l tlwl w»» ptwcirt 

iB «»**• b oo» tAitA to ikc aiinoe, •kick ^ i™""*" 

phJ!;.ta“rf^iTom. «Hl o«r>««^ “ * 

u. .matit lUnotn ike ooinliiy of ih*l eompoood ki !"• t**!***- _ 

w). ‘r. little k* 

of ou^i. k* Uooly dropped In. pk'-l^ 

tenia oeld froZtte i««lnl>l« reriduum of 100 rt. "f ««>d •"■I 

toteellon liprfcenLofoMloUoflimeintheBwn. 

M Sri » te’tefwiTrd in ireoili.* the ni-hte rreelniiBi niik end ■dt of y« U^. 
rS^ ^ emC^e of luniiuiiiioln (runno b ««dily ‘•**f"*^ !SSl 

1«, BMidrt Ik* nbo** errleo of oprr*ilo*i,lte faUojei^ ra^lM me» no iu~^ 
oomolrte <mr koovlodc* of gwUHV Tho InooJoMo rfcidnnm (of 10), nWch tee o«n 
te nJ^ite^^lone of te orie neW onU «n.»Dota, n-y con.^ 
nriLMw mmUfT It k to bt ihtfrcTom dfl«l, mixed vtih 5 ttmo *!■ 

of Ik* omitesliira of kyilrntr of tod* nod unkkliiae, ond “kieeled In RnUle 
in • etea or iron Ink* elnete ot oe* *od.nnd eonortud K ite olW n itk on o witiooi^ 
cnodn^ e nn iT»«~«, Tte *n»ti«»l of oimoonU bein* ««ln«**d ky * l^fu^ ommonio 

brina ihep^tinl ommooi* i»rm|«odlB|tWthenndoa^ eo^ In * Min| k 

of l^ruri*a onnte I ohtnloed S prf eeot of ommonio from Ibie eoorW . 

17. The JSSTonontitity of omoHmie imelnrikl*fhrni pmnij U to te ^ 

•eotir IwllloK asp! of h *.U driod. and mlord *ilb 10 Ome* •» 
mltlnrorf bydmle of end* ond qniehlimr (■ pnrUrf lb* toonerX 

The ommooU di*«opi*rd is enndenord mod mraeni^ “fjJj^’lliuii^'o mlxtor* of 
t« Tb* rendr formed amnnnu w in oU cnee* delermlned by diotlUinf o mlxtor* «* 

100V-^ uvihlor of rioked lime. e.«dentii.« lb. diHmgnged omnomm. «nl 

*^irTli‘',^''^^^^kle.«denU«l. » lb. incornbomibl. d^xrd 
««,.tlln«u of pmno. i. drtermtaed by i*niiin« lOO P^.bln • 
capealo. Tb* lorn of vetyki dnmlr* Ite arnimot rf emnboetible nod tolold* mollrt, 
ioclvdiox lb* moielure, wkicb b known from proTiou* rxiomimmu. 

«0. Tb* iofoInU* matter b dimnled in but water, thrown opun a flher. dri*il, and 
weipked. Tb. loa* of weight ia dna to ite fixed alkalln. mlla, wbieh. 
eaatniting their eoialwn*. are inetatigated hf appnnjttee 

batxU fM- lb* wilplietwi S, nlirole of eileer for the ehloridr* and mtptele* | and 
3. ^-liner tor pUlinnm, tor dteingnhdiinf ihe mdaah . . 

II. The inaolnbla otalier (of 10) b digmied wtih heal in ddulo nltne or hydr^ 
ch'orie aoid. and lb* wboie tbruwa opon a Blwr. The iHkn wbieh ^‘{°* ** 
atl«r b wwbnl. Ignlled, and we^ed. Tb* lime, magneala, and pboephorlo acid 
way ho detrrniinad aa already potnted owl. . 

If. IvjwoTer, ibetemarka made io an earlier part of Ibb article be eonwcl, I la 
alliitrl^ iiniii ri mxrj In order to aeoertain Ihe eominrrcUl eido* of a lampla of 
goaiKi. to perform eo daborat* a arrlr* of operatioaa at ibal deaeribrd aborr. 

Tte following point* are all that are imjaired lo be inrcetigaled i — _ 

The anwont of water) organic malteri nitrogen) proportion of nob) annlyHoof 
the t»h m lo phoephorir acid and alkaliea — polM and oomaiaa aall; aand. 

I. H oler.—The moM delioale and trooblreonw operMion. b perhap* tb* drl*rmi~- 
liuo of the amount of water. If the inbelanco bo driod in ibo woler-ovtii. ao w ite 
onial practic*. at tit® 1r\ a eery Urge qmuiity of ammonia b rwllod i ao that it 
basomn nreeaaary lo diaiecalrby procracud expoaor* nador a tell giaaa. ar« a ***•»' 
of ■nlpboi^ acid. E»e* ia ihb manner, tb* error b oot entinly eliminaled. nod Mr. 
Way MiggeaU treating the rpecimen in a ihallow platinum dbh. with a few drape of 
hydroehbiric acid, wbirb b allowi-d lo Mok ihrongb the wkol* t he atatea, that it may 
Umo bo dried at *1*® witboot lom. 

J. Utytoie maUtr, The proponknoodargnnioinattrrbddmnlord in the nannl way, 

by burning il off ia in open plalinum rrncible, nnlil nothiag b left bnl tte whlto or 
brnwnbh whila aah. wbteb b then weickr<L , * . 

a. DtitrmiaaHm y ailnyen.—Thb m heat perfonned by Will and Varrtntnppo 
proeean. which will fit foaiMl dcicribed nndeT lb* bead of Jirrnoot*.^ 

4. f’teepfcirir netd .—Tte pfaoepbiiric acid ia lb* aih of the guano b detremined by 
csnecnioa into iierpbuaphi^ of Iren, and then *eparit.on aa ammooio-magneata 
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Bb<Mi>hatet In tJw wm w«T M k»* b«n dncriM nnalrr tlm l«d ti Artn* or 
In Bwkr tilw bead will bn found ibn senml bhImmI tf tbn cem- 
pkt« innltian of Ibe anto of oq^anie bodiat. wbirb, if U b* iboagbt dminblr. may 

U earrimi ool. la aaliBMa. in the naan of ih« nab nf juaiin. , „ 

S. .Attoiira.—Tbia ia, hownrar, icnrerly n ace a a arj, ao biag aa ibn atkaiwn am detar> 
^1—1 lo aaantain tbo amount of tba Talnabb alkali potaab. and tba naaanl cf caan 
tamination with eoaaaMm aalt. . , . j • . 

A. 4 SaM 4 .^*HM q«uiuty oC mad m dttemiottl by tmnaf ft pomott of ibo anr4 
gaano wiib bydraobkihc acid and water. tUl nothing morn ia diaaoimd, than kgnaiag 

and Wnigbing tba tnaidoa. . - „ . . i i 

Sawiafin lla 0mtm froda a/" fVu.—Wa citrart tba IfaUawing from an anicla 
Uuly imUialwd ia tba oOcial jovnal at Umai— Tba awportatiimof gtaano brgaa la 
1541 . uuder tba cootnet with tba booae of Mcaara. fjoima, AlUar, and Co. Up to tba 
rod of IBM. tba raportatua from tba Ciaaba Itla^ baa bran |.M7.07y tana, of 
which l,6M,4(tt tnoa werr aoU, and U>Si wera l«m at aam Tba aioek ia band of 
thr company wm «•>**• ^ •** “"** *• 

frl0n4C.1.>tBt tbacharyrt aimamted lo Iroaing nat pmerada, fr3a.bh4.B47t 

aa« at fl par *5—f7.1iao,MJ.* In tba year IM7 tba annartacha aaooatrd lo 
471 . 9 U tuna, which, added to »1<,7B9 tana, left oai baad ia tba pmioaa year, giTca 
7Ci>,7M tonai of tbaar B044e9 looa ware aold, and l#,iM ware luat at are, Irstlng 
4 «*.oa 9 tana. TV aetprtAt tbiayw waatllS,S3ad>l<, or at frSprr ft—fJ,A07,60X 
In Ihr 6rat ain inootba of tba praaant yiar tba ruportatioo baa bean IC9,9»0 toon, 
wbkb, added M tbaec in tba baada of the eeaaignoaa at tbo claaing of IBk7. or 
4M,«W0 tana, ci*c* m,M9 tooa. Ona of tba moat gricToothiaaaf that tbagnTrnunrnt 
baa had to autir ialbrir enportatiaa of guano baa rcaalted from I n aa n oecaaioord in 
tba hiadittg of dw acacia, lltr goarntmcnl catimalca at IB per canL of tba gnano 
axpoRcd tba loaaaa in patting on boord. or by guano thrown oacrbonrd. To saold 
thia acriima loaa, which amoonU to aeraral hnndnda of doUara, tba gorrrnim-at lia 
now araoiad n wharf; where aeaala of any lunnngc coena a hm gaid a lo luad, and by a 
radway the gnano ia beonght on beeud tiia abipa from tba tWpoailn. Benidea tbfat, in 
oidar that tba captaint of remain abuold nU go to tea with ibrlr cargnoa of gnano ia 
an nniennortby atat«,aU reaaala after rteairing Ibrir cargoaa, coana now l» Callao lo 
nadargo a proper aarrey. Tbna the nan riaha are Ukdy to be greatly Icnauned. By 
a drena of tba Mb af Oatober, IBM, tba hoiua af btauru. Aatfaooy Gibba and Son, 
London, waa requaatad to take charge of tba guano aalea in Spain, hitbartocvaifidad lo 
Mraecm. II IV Marrick and Co., of the anne city, oa a eommiaaioo of fire and a half 
prrcaoLi bat lha farnmr booaa hare giren iHwof of the Imcreat they lake in tbr wel¬ 
fare of Pern, and of nil ihoaa depending on tba nTannca of that coontry, by only ao- 
capiing and charging foot and a half per oenL, affording by thin ham oedy lo tba 
rrpuWic a etioaiderabla increaae in the proemrdi of the enle of the gnano lo S^a. ^ 
gorernment iaaned a decree of lhatika ia (kroor of Mu mm A. Gibbo and Son 
tor tbrir liberality, and beaidaa for the atepa they hare taken lo efli-ct n cooaiikribta 
aariog in ike warehmae rrot and otber ehargea on the guano introdoerd bto Spain, 
Tbe change of ageoti in tba Unilad Statca baa alao cauacd cnnaldarable aoring in tba 
cettmiaaioa and ehaivoaL The PraaidcDt promiaea to lay before tbe Coogrum tba 
mult of tbe ioraaliplioaof ihaiaipcctori acot lo Europe and tba Caiiad Siatea, which 
w31 prure faigUy iatercating, 

Tba atoek of gnano ap to the tod of 18S7 ippennlobare been IMJUO tooa, at flB 
per ton, rupmcniiog a capwal of f7.U7gMO. TWa muat iarelre a Ufga amonnl of 
lotcmt, lo which nil warcboaue rent, and U will ba found that tberr ia graat eapanaa 
inreicrd ia keeping it. to any nothing of Ibe deuriomtion of tbe quality. 

Guano i 0 iperltJ, 1857 >— 
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Ot’ANlTJF. C'll'NH)*. An <wi»nic »mi* tomii by I'ngef In gnino. auno 

».U known tho P>iAmm pnl«/«rwi^ or nypJc-ftuitod "T 

r^Z Ttfi«y. ■^^.ipy fr.it. or U«c lr«. moh. wub »|« «** 

eellmt rtwwrrr. Inponril M Omm Mt- . p.«ai«. 

ni]l\EA I’EPPE^ Anrtb^'f «»*»*■ for tbf Oralai of r*riai»€w 

OITM 7<m, . Ommi. tytwu^^Uhm, Oorm.)!. lb. of . ptonlmnl. 

I^oUrtbJ^MiiloUii UtacMiw«riibyKroiig.alpb.rkK:UllnU.onlkMili«nme 

“tLr. «« dK of gna . 1. It«n o^Wo; *. r™ . ajpun ^ 

cbrtTT wxi otkrr Man. frnil iri*.i *, r“ ». yim rf *• •” 

gZlf o.rJ. uul root.. Th« fir.* Bt. .poBUu.^y fcw 
^.k* of tbrir im., ind ioouftinw. ff«« ih. fniun In th* form rf • ■nril.g. 
drirt nod imnWn. in tbe nir. TlMf with kinU i* MtrncUd by ho^nn wnl*r U rom- 
»rrw, ondw tlw nnmc of |nun. *«7 differHU lol-una* nr. Mofoondul; A" »• 
lutT. pm tkmi nnd fmm ccpU, which nr im. * and fum nwcmw^whlrh to 
a ipitn min \ and gnm drnttic (oaoatchoaoA *hich ia n peenliar body, diffcnng nram 

* (•.« arahio nnd gun icnrgnl «maia« nlmoat wboUy cf ^ poml g^ cJWd 
arntuu hr U» Fiwrn ehnnwi. i oor aalir. flmit tim oo^n aoa. wnwn. along 
«lth ftrnbiiw { tho gwa luioofm and fuai t f a gar a m b oommc of armbmc aau 


G'm itraHe. ftow. from tk. AmrimaraUm, and ih. Atarim twrw. wW.h grow apoo 
the K.»w. of Ih. KUe and in Araidn- >1 otnwa in panmne. in IM form of t^l 
pioen, reandod apoo on. aid. and hollow opoo du otlur. tl ia tnaai^t, wnhool 
■mcU. brillK may to polmiH, wmiHimaa colovrUaa. ronMKiia.. with a yellow or 
bnrwnidi lint. It may b. blonehcd by rapoanr. to ih. air aod th. nuibmua. at ll« 
trraperatan orboiUag water, ha apeelBc grarity U Moiat^ gtra nabu 

retkiroa litmaa paper, owing to th. prtamoo of a UttW aopnrnalaa. of Um., whiab iwy 
b. ramoTcd bj boiling alcohol t it abowa alao tram of th. cfaloridn of potaaamm 
and oalrinm. and tha aenau of tanaab. 100 paru of good gnm mUaia 7<W0 of 
arabine, 17-40 of aralcr, with a frw pn emta. of laliac and mrthy mattoa. Com 
anbie U med in m«licin*, aa alao to giro lorttr to orapw and other ailk itul^ 

f7«M «rMa/, b collcctMl hy tlu negroei daring th« moaUi of Noveoiber. froa ino 
Aroefo aeacjol. a tre IS or » fort high. It come, to oa in pUcaa aboat tb. aia* of a j 
partridge's .gg. bat aomeilmea larger, with a hollow centra. lu apmlo granty ia 
ritSO. llconakUofSl'lOarabinei U-IO watnt and from * to B of aaline matarm 
Tbe chemical propntiaf nirf aact of ibit gnm are tbo auM aa tboaa of gam araSie. 

It la much employed in eaUeo-printtng. 

Cktrrp-im gwe^ coaaiau of U-10 anbia. t Ss-M ceruiae | IS water | and 1 aalio. 
mftttor. 

Omm tmfueamHk, la gathnrd aboat the end of Jane, from iba Aitrmhu iroparaatAo 
of Crete Md the aarrounding blasda. It kaa tb. apMiwnc. of twlatcd ribonda i b 
whH* or rrddith t nearly opaqoa, and a litll. doetiV. It b difleult to palerria. 
wilboat hratltiK tb. mortar. Iti apeeifle grarity b 1)184. When pianged in water, 
it lUaoIrta la port, nrotta cooaiderably, a^ forma a my thick moedag.. 100 |airta 
of It coniiat of BB-Btl irahiiM s S.1-30 baaaoria. and alarch tilt) water t and from 
S to a parti of lalint maiim. It b mnptoyed in calico printing, and by aboe- 
aukm. 

Crnm of Baaorax aaa Baacoaran. 

f7am rfmtdt, at tlnmd, etmebta of S170 arnbin. t SB'S of an inaolabb matter i 
lira rralcr i and 7't I aaliiw matter. KcKIkt bnaaorioe nor ceraain* Mem* to b. prr> 
amil ia aa eda and roota For OrUuk Cram, im Dcxminn. 

nr.M EI.ASTIC. Sm CaocTCBODC. 

OUM LAC. Lac. 

QUM AESIKIA f Cnawe rtman, Fr.i AA / r i mlar j c.C«rn>.) When htemiiiB* nra 
nude in tke airma, biwbea, and routa of cortah) plant., a milky Jaic. nudaa, which 
gradually hardioia in tb. air ( and appotn to ba (brnwd of naia aiid eaanitial oil, held 
auiprniM in water charged with gnm.,«nd Kaaetimea with other regrtable mattna, 
•nen n* raootchauc, bnmnrin., itarch. wnx, nnd leTml onlina mitten. Tb. aaid coo* 
enrte Jnie. b enlled a gum-min i an improper oaiw, aa b girta a fab. hlu af tba 
nature of lb. inbitaiiee. They are all aoiidt benrier than witert la gmiMal opmpta 
aod brim, t may bare an acrid taatc, and a atrong imell | tbair oolow b my rati* 
abb. They are partially aolnbb in water, and alao in alcohol i and tbo Bolniioa la 
the former u<|aid achlom bnomai trinaparanL Almuat all the gam raiiaa are nwdi- 
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« 

einal tnlMtsaecs, wbI «ttJ# (aiplar»il Hi ibtaniaod ■ua«r*c']^ Tb* WV>»in* n » 
{i«« of tlKaii—I itum anmoaiaei MrlHoint i ; Ob»- 

bi«ai mwAj oUb«n«« or (Vaakianna*: o{»F|i««aJt | aa 4 •ramaxmj Ifacli orthcsr 
M an rtnplorfd in the arti or nuaufictam an donftioit la tba work amiar «n*lr 

^*fi{'rM"wOOD. Emmlfytui fiptrita,nt War fam «m n< Sew Sooth Walea. The 
«t«d k a«ul onr ta Urge bigt ana |ilan)ui the eolawr of dark Siwaiab «ahofa«». 
with a blae and tcaetinrat a (rryiab com. 

Ol'N BARRr.lA Sea Fia* An»». . 

Ol'S fOTTOJf. (SjTB. iynwih'aei Fn^mogeM. Fr.) I« J*3J U. IlnfOUfKd «a* 
raretnd that atanh, by toe aotiiai of nmouliydnued nllrlo acithbeeanM cooirrted Into a 
Tweiiliar anbatanco wbkh diaaotrad ia eseeaa of the add, aad *aa njiredf ju»»d la a 
BTanalar atalr on the adilUkro of water. Thia aubalaim, known aa ayloid^, »hrn 
waabed and driad, waa Smod to riptoda on <oo«aM of a light, sod orrn it ant™ to 
It alto ffSple^Wd if lt> ft blow. Tii# of 

M rdonu imlicated. ihia liagnlar body to b* autrh. C"nl*t»», in nhieh aak ajni- 
*ai}Wt of hydrogen is replaced^ by pcroxiila of nitn*»Bn,"r bypoaitria taid. Thn 

(brmola of lykndiaa wonU caa^nanUy be J 0>*. <>a tbe anppoailioo of Ihia 

brine ihe coTreet fimnuU. 100 parU of atarcb tlm.»M yUtJ UT-T of ayWdiiia, ^ 
K I’alnoae obtaiBwl from IJ* to Isa About thiiVea yaa»* tnbae«|oently ti> tbe dia- 
corery of ayloidine, M. Sobiisbom taMmand kit dlaenarry of |ptn eottaa (.lietiilats 
Inuoedialely aaw tbe analogy brtfreen ibr two tnhemine, far while lyl^lne ap. 
pean to be derired from atarch by tba aohatilntion of one ennlrabnl of hyponitrk 
•ci<l for on# of brdrojMJe ftm eoltim U dorltri fram 

with alareh) hf tba aobatimiinn of two or tbrae njHiralcau nf hyponitrio aeid ftr tba 
tanu nnnilKT of canlTalcota of hydrogen. 

1‘npmtttm. — Oaa cotton eaa ba prepared In aerend naea The nmai almple 
roaaittt la hnmeramg, ^ a frw aaoondi, well carded cooo« In a mlaten nf rtjnel 
i/artt by enJa* of oU of ettrlol of tbe specMe graiity I-***, and nitric aeid "f the 
cpectfle graeiiy I •SOa Tbe cnnaa when well laiBreied |a to be remoeed. an^ aftrw 
Inina anareard l« rrpri ta much ae poatible of ibo ener* of adhrrtnjl anlil, wrll 
waehed in eleini coM water. Aa tonn aa ilw water iin loo^rr riddrna lamiie peiwr, 
the watbingnuy ba emuidrrad tnAeinit. Tbe gun eoituo tb'ia prepared it mouonaly 
dried at a bent nid eacrediaa til*. It it aafrr to dry at nhoot ISt!*. The enuo# 
iwepaird hf thb aieaiit rxplnd«tw*li, bat doea not alwajt diaaaire eaaily in ether. 
|i;«i*oa*i|oeBtly,l»itd*air*dtoprer«r» aerrr tidnbUcnttiio forpholeyrapblerolliidhMi, 
ibe (btlowlagproemt may be employed, in which, bialcad of idtrle acid.dry ailrdM seed. 


(nrecce pure dry nitre la fine ^wder. 

30 dnune (tiaid meaaare) tuliihoric acid, ip. gr, 1 
lit) grajni of nell carded cotloo. 


’34S. 


The eolUm la tn be well pulled out and immeoed in ib# miitare of the oiliw and 
tnlpharie acid. Tba eaotaat with the aeid. Ac., la to be iiitatrd by alirri^t “n| polling 
ewt Ihe cothm with two gitat rode. Aa toon aa perfect tamration ia eBcrted, which, 
with goml management, will ba to aliOBi one minute, the coUoo ia to he thrown into 
n tarn pen of eraler and weO rineed. The eeeael la to be ermtinnod under a tap 
nirtil litamt paper b no loogrr reddeoerl, Tba eotloo la !*> ha a^nreied m the IMda 
of a efean towel and eipoaed faftrr beiog agaia well pnlle<l out) to a ipmtlt btH to 
dry. It b cariooa that the moat aolnble eolton b often ibe ieaat raploaire, abb'mgh 
there ta reatoo to hetbre that tbe moat aotubb cattao b that nbkb ncarcat appeoaebea 
hi eonatitotloo to tri-nitro ocllnloar. . 

BL SchfMibeta rrcommeniU a mixture of cme mraawra of oltrie wHb throe 
meaauira of aulpborie acid ii the beat bath thr ibe coHou. Tha IVyaid U to be allnwM 
to etMd preriona to Ha inmutaiow. lie alao mluraln the cotton with nitrate of iwleah. 
by tomimiug h to a aototkai of that aah hetbr* drying. Cotton pt»per»d la Una 
imner b not adapted for photographic porpoaea, bat It la highly «aplual»«. and 
therefore well Sited for hlaatiiig neka. 

The trae aoriatHntbn of gan eottna h by no mrane well eitahibhed. It appeara 
to bo eery UaWe to dHfrr in comp’ aiiioo Breoedtog to the aietbod of ^epatwil^ 
Aeeordtog to M. Bfehamp ll ia caaential, in order tnobtain • (oltwi hmb fnlntltwmg 
and aolaUa to Hher. to ofmUe opoo the mixture of nitre nnd aulphuric aeW “'fore 
Ibe tetnpetkisr* (whiA tiara on the togredimta being talngfed) baa f^len- If ewtog 
haa taken place |irer{oaa to tbe I m mcriiuti of the cotton, the rcanlltog pyroxiiwe » 
falmioattog, but waoliihle in ether. . . _ . _ 

The awUtriea of MBL Hoaonte and Mcnanl, and alao ct M. Bfehamr. agrw nm 
with hi-nltro collulole. while tboae of Oledatooe. Viakeitholt and Ucniar. Hchnudi and 
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t^dlnwUg M. Crrhmil. he** ^i*toi«»Hjr ■Aoptca for c«Ual—I he moreOW 
fmauUtri (he Utter wbeunee ud tu Bhr»-4iin»B»l»ri (hue ; 

(7*n"0".aNO*4H0“penl»iiUrie eelluloe*. 

C“*H’*('t*','iNO*, Il<>»t«tr»n!irlc ccUehae. 
C"ir'0”jN<l*-trinitTic eclIuloM; 

C"U»0"-«ltuIiiee. 

T<nl«ri*e eubeteiiere laeloeoei (o go* eoMon tney be prepMed from meny orpinto 

Anno three »«» bo neoliiiacd poper, U>w. •ewdnel, end eelioo. i. • i. 

^•hSi nludjim M »BBtcd far ea «“ “» 

diAc^MMbUfat eleohoUc elhrr. e eoJnuoa any <*^5 *" nhteuicd if the ootwo be 
tint m^triird with ecetie ether end (be elooboiio ether be efternerli nhled. 

Rmrml uf (he nitnv-deriTetirro of itarch end ceiluhiae apdergo 'P^**"*^ 
tin* In (ChnUt-.>-C. O W. 

^IINNEBY. L'bSct the heed* of AeTtUJtar end FieeAetuj, we here kMlt^ 

armrir erery polol with whith it eppmre Bceeieery ^ U » w<wk 
S«onptio^ « u enorenieet. howerer, to ley e few word* ia ihie pU^ 
avmSn Armetione* goo- Inotend of bei»« eeirt like ordtnety ^ HI!!? 

«r —^^mtadineJ p«*«e like (be Whitwtirth eennoo-or of e hooped or Wln^ 

- ^ *^ *!t -. C^. n.n Ulakcty. Mr. Halict, and rihent the new gnn U 

foIraMdofM^wirmAleteri^tabr. bound oeer with rtripe uf roUed iruM^oo "r^r. 
I^h-Vffar STu-blo- of em.lh.rm burrri^ the nl*^* .»»r “ 

<AnrMit« dlncitttia* •*» ?**** tbe Joint! i»oy cro*! etek other, or, in oiher yord«» rn m 

. e«y mnnll innnMij of »«uL The iantrael -«1 mb. U nfled 
ET eenpwmlUr mmirwr. Uel.ml of hanng two. t^. w four grotrrr^ Uke 
I^narr riStd pm.-or heUg fanned with an oral bore like thm wnloyed by 
Jlr. IaocmIct, or with a polygoaid boro.»» ia the Whitworth .yMroi ^ 
lar» Bwmber of waall grooree ch*o to rath other, no Urn than to, we brfierMn a 
Bun^if ti inehr.' bore. The .hot or .beU Mr. ArmMroeg tuually make, of ^-iran, 
Sf about three dUmetere in Uagth. and etnrer. it entirely or«f with thin 1 ^ w» t l^ 
h may readily oafann iimlf to the rifled interior of the 1^ whmi fareed farwart ^ 
the exobwioa of the charge. Proririoo far koading the gtto at the breech la made by 
catting a .fat near the bre«h end down from the owirr ride t^ ^ bore, a 
.eflicteot Jmgih to adnut the aloogated pnijratae imd the cbe» of^wto, a^ of a 
bmulth iliahtlr greater than the dianwlor of the boro. The bore iwelf ia alw» 
alightlr enUrged wbree It opena into the ipaew farmed by cnttlng ool the ifat, in twtto 
that the pndectUc cod powder, after being fawerrd into the riot, may U eaetly 

Itrerntd forward by hand or other mcaa. into the bore, tn order to ckMe the ipoM 

foniKd bj ih« Aoi ■fttr the |mi b chiUged, » ttotmWe breech-piece h formed to ft 
into it. and U fafwUhed with two handle.. Ire meat* of which it may U hfled oni <w 
dmmwd into ita pUee m rmptirvd, ThU breoeb pieee baa Sited to It. frowl fora o 
facet of coppfT. a portion of whUh prejecta riigbtly. eo aa to forma dUo w^h. when 
the bereeh-piw •* farred a litUe forward. wUfcattT the bore behind the charge, and 
by lb rapami^ at the moment of raplmiea pmveol aU etcape of gaa. The riight 
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fnrcinc fontarJ Wth« bmeh-pJet* li iffi*(ed by ibmb* of • (troon tfTrm (mMiag In 
thmM *br ntnv* lin«ch cnl of Uw gnn. «ad p r wiin >'*<' <’f 

tinc^pirre. TU« irrrw ii Ittravd hj ■ huil Irrvr, Tli« fori cad iif Um brrMb* 
|iiM« b bonnt eat at the eratre, llw bon riteBdmg IhToayli tb* copper dbc. •oj hMe 
lUU bor* b pbecd at tb* timad badinga wnall ducturfii^ eartridfa. Hw **ti)iirfa> 
boU,” or bob for Ibe deteoatiiig plug, ii fonaed in <ba bmcb-pMi*. paMiag dona 
fram ill opp*^ '** ‘ *** «hn> tbe pbea b to W iuehsa^grA tbo 

dctonailns cap or plug b ttnck, lb* nnaU dbcharipBg canridg* b tbcrrbp Bred, and 
iu Arc b iDMoBtaaco^p ooBnanaicalnl to lb* maia cartrid^ in tbo bon of the pan 
liaclf With bb tbclb Mr. Amutrong am a prronaioB Ain of bia tovatlaa far 
raaaiag ibe •b*]} to bant on torihmg an ebjeet. In eaar tb* Mnhiair tahea pbet brfora 
tbe thar*foa« baa operated. In a c) lladri^ caM aitbia the abvil Mr. ArmiUong 
Bart a weight or itriker. by inrntM of a pin poaaiat ibruaph it and the iMn of tbe 
CMC. Thb pin bcoiar brnken by the tbockwldeb the prn)cctib raceinala ibegaa 
at the iantance of firing, and tbe tiriker being that bb«m^ netd« to tbe rear nd 
of tbe caae. and ibrn temaina natil tbe erlocity of tbe ihell b ebtektd by enatiag 
into costact with nme object When tbb takea plaer, tbe etriker, not partkipoling 
in tbe retardation of tbe laeit, afrancct in tbe rate, and eanm a p^h it delimtiug 
cotnpwit^ to be carried eoddenly againt a filed point, which fim the catopatHiun 
nod Ignite* tbe bunting charge In the •bdl. 

Eaperimrnt* bare •Wan tw a Sl-poander gnn,eoDiitraiMed apon Mr. AniMtroag'a 
•yatrm, ha* a greater range ami Ire* with greater accaracy ibao any gnn at pment 
in OM in tbe naeyt and yet while tbe former weigh* bat M cwt, the proient wcigkc no 
bn* than (5 ewt We nay therrfore at onee ndnee the weight of nor aaral guna 
by nearly tbrce-foartht witWot impairing their range nr aim. Thb wooM m<>r> 
moualy iaereaie the ikeility of handling t^n, and tbervibra knee n* free to greatly 
ttdnco tbe auraber of men employed to work them. Anio, with tbe farcech-ii^ing 
arm it wnold probably be foand poailUe tn gel rid of tW ranniug not ami iu of ibii 
gun wbib h) aetioo, by coanteraeting the recoil In *ame Miiublc way t and ftw tbb 
mum, abn tbe tntaibn of men raqiUrad to work them might be eery nmeb below the 
prr*eot malt Again, both tbe bore and the tbickar** of tbe metal of tbo gnn baing 
B greatly rrdaeed. tlu axtcrnal dianioter of the gon wiU be an amall that very nuall 
porta oaly wonld be oeremry, and thb woold add materbUy to the aafoty of llm 
gnaoera, aapecbllr la doac actum. Another adyantag* might be mned in IM oee of 
eertala gnna, partlcnbrly the baw>ehaar guna, on beaM.fbipL It b alwayi a matter 
of great diflmity to gire anck a form to the aldpthat tb« mouJet of tbeae may, when 
the gnu ira ma oat, piiject inacienliy for to carry the fire of tbe eiplaaioa clear of 
the ycitol. With tbe Img, alight Armatrniig gun tbb difficnlty woold not bt ox* 
pvrieneed. See SmXLa. 

OUMNT CLUTH or BAGS. Tlic eoarae larking made in India, wbirh b atad 
for wraptung rice, apieee, &e. The Bengal gnnoy cloth b made of llie fibre of a apecka 
of Cbrraom, while that of Bombay and MWraa b manufactured firom different kimb 
of aaBn-fibre, the C/ e adtr i a jiattm. —Sianoonde. 

aONBUWUER. Tbe dlaeorery of gnopowder baa been chimed for Roger Bacon 
and Sebwarta. The groimd for thb appeara to be no more than tbb. In tbeir 
writinga tbe eariicat recorded mentinn of tne dianmry b made ia any Europran Ian* 
gnagr. Rogrr Bacon, nnqaeminaablr antecedent to bb German rirai, waa bom IBU 
and died ItOl i and bb work. ** De KnUitato Magim,** appeara to hare been written 
aboitt Ilt7a,whib Kircber’aaceoaatgWci l!U4 aa tbe ilatt of the ditcoyrry by Sebwarta. 
It appeara, koweyer. that ao Arabia mannacrint eabta In the coUeelbm of ib* Kacarnd 
whlrb nnmiaiakably deacrihea gunpowder and its propertien, tbe dale of whicb b an- 
Inior to Ilko — JAilIie. 

Tbie Weil boown oompoeitioo b cmploTed (hr ebarmag tht nomerona yarietbe of 
fire anna Ila nee drpemB upon the fliM that, at tbe moment of ignition, yiuleot 
ddbgmtiim taken pine*, accn m p an bd by the rynintion of a brgi volome of gai. It b 
erideot that if tbe eiplocion ocaon in a limited cpace, a yaat pmeura aocumolatee 
and bcoomee a propolaiye Ibrce. The m produeni by the ciptoeion of good gua« 
powder oeaqdea newly 900 thnea tbe Tolmne cf the powder lUrIf i bat, owing to tbe 
bigb tempendarr. tbe apace oeenpied by tbe M m the moment of formation, b pro* 
bably nemriy ITOn timea greater than um yolume of the powder. One of tbe moet 
popalar crrori regaiding tbe pmjectib force of ezploeiye eabataacee, ariaen tVom tbe 
extremely yagne meaning gmerally attacbral to the worda airong, powerful, and idber 
winiyalmtgrmia. It ta tbb which lead* ao many to hnagine the poaeibiliiy of attain* 
leg marrelloa^ kmg rangea by meau of the amnui foimniating lulMtancra known 
to cbcniimB. IW tatter are unfit for nac in firramn, owing to a yariety of rlrcnat* 
itancen. One of them b the extreme npidily of tbeir exoloakin. Tbe wbob maa aap* 
pearl to be ruaecrtod late gaiat omce, wbercae In gnapowder tbe ignition p m eae ri* foam 
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pinkto » p«»k»«. Sbl^w will to 

pcribnit^d or ^•P^***^ •£!! «iU U d«troy«l* «wl J*% *® pfobir- 

^Mptni to nt* tt U> b iilwSw. to »** fWminetrt eiiewee- 

hahy the boUrt not i.,*,^ ^caHoIf bring blown Into pweto of 

ftai/f.Fr eb«glng Unto wo^ »nd lb wing down boildingi. 

.j»«. •'”■ nrcu-a-mSi".. tw^,. 

sXftSSt." •■ “• —^ 

bnbly owing fulfil* *0 nuuij rcqniriUn for clwri^ fli^ 

I, Um b«n fbu*J thnt w eo«po^^ ^ ch»re«a. It » th* 

Bran u » BJUtniw. IB ^.y. or ba* pnlubed. eonitmitoi gim- 

*omp«iaon wUch. in t^ r|^ o*^^mrtU. 
powder. The Utter •houM eoUrelT iueilBpnlihl*. end m«y theiwfore he 

tending lb.^Jrip*l lAe- »re tin followingx- 

aeerU ittninod U ptnrtiM. P ibi^bnMitm mny be coroplrle. ud 

I. Tito proptiTtwo* thonld bo to The oowdeMhoold be M littU hygntoWWW 

tiuU re^u* U b^ SSTtoo^ploriee. 4. It rixonfitablud 

r»n:ito«oogb to ^ 

liriultf t 

Trrpnftohto of the ingredient*. 

Mistnre nnd grnnnUUoo. _ 

Mode* of e»tlm»tiBg prnieeiil* force. 

Anolyii* of gonpowder. 

I*iuc>’***'rioM or tub InontntWT*. 

rimod' nltooUto purity. ^puritie*. tonJ^hlch 

or »odi»^ Tbe ’* .. -y^Bldre of potnerinm »nd lodinin, »od *nlpb»t«n 

.re fimnd nitrntre of io^d li^. ebl^^ «.Ui,«toa. The prStolted 

of poterii end ukU. TVy m tm^hSSon I* founded on ^ fitot 

inpority I* ^/^.ii. ^Uweln^ or cold w»i*r. wbfren. 

thid, the tatter •“‘■toffe ta jUi^wu^*«o^ following ta the Frvneb 

nitre ta (hr nK.re g«.tly bMledwHblOO litr« 

ti^« of -Pbo Milutum’b cooiuuitly ttimil wd tkinuDod, *nd 

of wnhre in n ootil the Wt»l onnnlity ii 8000 kilogrnmme*. A* loon e* 

more nitre ta Jtotd ‘ta dtaolred. lb* eren- 

U., ,h.d« a *ld^ boiler. The toUtlon b now to ho 

* . L at the ■riBedtaotred in hot wnler. The icmn, which »oon 

■ «!- whnta fa then »Ita»efi 

W®. Mdtho itolntkm of nitre fa cnrrftiUy decjntod the Uyrr of 

c^iJ^Xt Uln the rryetollfalng ewt Tbe tatter fa n tar^ ritnllo* pto. with 
The fluid fa coofUnUy itlrred M U cool*, in order ll»l the cryitofa 
IS ^ta ^ “Xu. thTta doni fa order to fitoUiut. the w«bing pro^ ^ 
XTbS the S pXLy ery-ml. nfe wril ed^dcd for w,* the «bcr 

Whm Um erjtuUuini wlutioo i# coW Ui« iilti» b remorrd ^ 

hSXL nfiiwi Wifa bob*. The eperture fa the boMo» of the bo* 
tta W*. S) tafaXlored, • .*m^ wifatfao of 
tta crrdufa to dfarelv* out tho cblonde of •odnan. Being nlreidy •ntnrMed, h fa 
rri^rtU eJnot dfa^de. «.y of the nhre. After retting two W. fa contort 
with tta nitre, the *olul!«n fa nUtrwed to run off, nnd w^ lb* dropping lue **‘'*|^ 
XirXctwwj, tta proccto of wtudiing fa repe»l^^beyt^g pure wrter^tta 
Botation of nitre. Tta^^nct fa dried *1« gentle ^ 

Xbl* it to retotn lb* prt^enl fora. Tta power (.bore nlln^ to) pgreerecd by 

■ .*tnr»t*d (Olntioo of niirr. of dtaolring other »»lta 

one of the proce**® for enelyring eelipelre. Some mnniifiictorer. f^ the 

it bu been p^cd by crytrtnUntotion, tbfa proceto hi* eeverni aaedTMtog*^ nnung 

otben tbit of neceeiitotiitg uinchinCTy to ntdnoe It ngnin to a pulrernknl etoie. 
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Prtfamtum tf lU Holjriiar Ra« h« ptirifin! tur tke KBDpo*ii«r naktr bjr 

f ojini>n«» la iIm 9n( tba cniiU aiilcla U fiiinl la to Iron paVtu cuotriml tbtt 
tW Arr dMa aal dimtl; oa tbr boiinai. bat oolj imiid Ua »i4ta TW lialitar 
uapanuM an lo te TaaMittd bjr iLimaiiag. whilr ihr kvarkr iiak lo Ik* bouiaa. 
TIm inMiamiuia tkuttU aal bt alkratA to riw miKh aboaa t. 12 ', far il than hr- 
tamta tlu|gpth, tal at aiUP it b in thlak m to lha iBi|mmiaa ftwa balof 

mooTcil. 

Aolflrar any ba BMra naAily mod aaonoaiically {ntriAad by diaillairaB. Tba 
apparatoa Ibr Um parpuw W aaaaaAiafly timnla la {irineitdat bns tba panccM rmoim 
eaiM. and U bm cntiMy Arai fran daaaw. Ai it it aal latandod to obitin tba aalfibar 
in tba ttau of floarta, tba afpanuu Air roailratatioa la iwC raqairad to ba lirpt nibi« 
in Uat, tba Hill it imrpattdy plaaad ta attr to tba cbaaibrr uf modaatttian, that tba 
talitbar n»y ba nnalTad la ilia tIaU tiaia. I'ban ara Miaafal poinu vbicb lauH ba 
a l t an di a l to ta tba oonatractioa of aa ayianuat for tba diMiUalioa af tulobur i tbay ara 
at feUawf I _ I. Tba eniila iul{ihur maM ha cafabb of baiaf littimlnrrl aaJ tba 
nfinod pradaet raowaad toaily. vithoal air hai^. at tba Man uair. pcraitiuil ta 
antar tbo ttiil or coadenaar. 3L Fm BMaoa of rgroat tbr tba Iwaiait air mtui te 
ttroTtalad. X The enntriraace Airtbaiattarparpoaaaiaataalalbraftaibairtntatani. 
4. Tte praetoB buh te a a aiin a no i. Tba tttll tad condmaar amplaynl in Fraaea for 
tba poriloatian of arada aoiidiur faltla all ibaia nxMlUioat. Tlia atiB it in tba form 
of a vary wida aecbni tabaJatadialori,iBada of etal hna. It la Ml in brickaoth oarr 
a IWnaca, and ofiraa into a HiBata brick cbambrr mnaooatad by a done. Tte Ulirr 
boa a ratter abort ebimary <taar it sontaminK a ralra opnting apwai^ lo paradt 
cieatie of tte bra'td air. biU not aDowi^ anytbiaa to ntam. Oaar wbal atay te 
Imwl tba labolatarr of tbr rainrt or atiU, ia pi ac ad an iron pot wiib a tate coubo* 
nicaiiairwiib it Tte pot la braiad by tte bom fira that wurU tba HiU. Tba crada 
aalphttr ia placad ta tte put wteta it atrito, and by raiaio|t a piuK* vbicb eioara tte 
tnbiUatarF, may te nuilr to antrr lha atiU. Tte pipa famiag tte tabuiatani rna a 
abort dteanca aburo ibc bottooi of tte iron (apply pot Tbia ia in nrdar that any 
bcary UMchauital imparitlai may aiak to tte bolloin. and tun met tba tuU. and 
ttnaacaaaanly tthi)t it If tte put te alwaya kapt ftUl of mrlird ntlpkur. and lha hutrr 
ia nunaiiud to antar by ntialng tba piof, it la caidrot that no air will find it way into 
ailbrr tte ratbia or condentar. It la rarradinKly importaal lhal tbii tboaM te tte 
aaat, beoaoM aiolmi aaploaiana are finbla to ocenr if tte hlfbly bcatel aapgar of 
aulpbar roataa in caoiaal adtb an oaidiala^ tnciiioiit. aitcb aa ataxiapbrric air, which 
wonM coovan H into fnlphnroaa acid. Tba Bdiod aulpbor wbioh culkata mi tba 
floor of tba chaBbM ia albiwrd lo flow out wbm drairrd. ba mrana of aa tern pIna 
altaebrd to a rial of tte aunr Boatal, Tte aiilphar ia not allowml to rna out oniimiy, 
io aa to permit air to rntrr. bir tte reaaoo Matail aboar. Tte Iota nararrinit darluit 
the puriticatiun ia owiag partly to oikUtlnn, reaaltiB|r In the Itenutioa of tnlphurtBa 
add, and oartly lo tte flxnl imptiritiaa contained in tte cradr tuatcriaL 8c# abo tte 
aitlele bOLnina. 

J'rtftmtium ^ (Ar etarreal. — Of the three inuTedienlt of (nmpowder, tte aicwt im. 
portact ia igtroenin/ cotuMlefRi to bt th# rhartoaL nolikfmiuUrty lli« woodf whicJi uv 
tear adapted fat tte prodnetioa of pyroUgnrooa acid, ara not fitted (br lh» nuiooflie* 
tore of pnpowder i tte etereoal mnit, tbmften. ba prepared apedally. Tte Iblltnr. 
ing are tte rmratial lirvpmia of good eteroaal for powiUr i— I. It eboiild te licte 
a^ ponma. a. It obooid ymld iutla aatea. X It atewU poatain lUtIa atoftora. 

woodaylrldiiig good powder rtemuala ara blark akUr,poplar,a|itndl« uar. blaek 
d^ood. and ebtelnat. Urmp otaUa art aaid In yMd good cbarcBii for gunpowder. 

nharcoal nalnnUy diridn llietf into ihroa procraant 
1. The mlcotUM of the wood. c. Prrfisntiaii of the vued previoiM (u eAfbiMiiMtWnt 
X The carbon iaatina 

In oclertillg tte wood cam la to te uken to aroid tba old branrhea, aa lha rbarmal 
made finm them woaM yiaM loo much aahra. Tte barb ia to te irjwctrd Air the oune 
laanB. The wood ia late cat into piacraftnin 4) that to Bttel bmg. If tte bmoebra 
aacd on Bare tbn f nf aa inob in diaacter tter ara to te apUt. If tba wiaid te 
tel htrga, grtal difflaalty win be found in nnifonnlr charring If. 

Tbniw tea two mctboda rinpluyad ia tte cttainng of wnoil for gunpowder. In 
one, tte oparatiao ie roodueled in piti t hot the pmcr b more coBmoniy laanrtcd to ie 
diHiUaiba ia cyliadneat iron latorte. Tbera ate oertaia adraaiagn ia tte pit pro- 
mx bat they oiw laorr than eounterbalaocad by tba cooftiuiaaea and aoooomy of 
diHiUatloti^ Tte Mitla aiad ara about < feet long, and S (bet • inebra hi diamrter. 
Tho ande of tte aylmden in cloard by Iron plain, piatcod lo admit labra of tte 
une MeiM. Sone of the hutet ore for th# intnxfofitioci duriiw tbo corixKiiMti<Hi of 
Kiiibe of wood, whiHi tfo capoblo of briii|C rrmored to iadiente lb* etact of Iho do* 
rtMipimtioa. «bU« iDOtber eottummicatc* with the roadraitr. The more frvrij the 
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lobtOc — u« »0 «c»(“ Ih* ut»« ^1 m n«^ity «f *5“ 

Ifcm b^^rtukrt ia ihk nai-KH. o«f«Ully •» H* na«to U* tta 

urry imun b««tm» iIcohhj«ki1. mT. tutfj 

.hich mmlly lo*«ito hbJUt. The p^c* ‘<t tairnlo* ta piti b ctwb- 

■trra] to »»aperiofe«J. owing to wkh wkirfi the gnm *»dT»j(«ii» 

‘''tS *jtT« to wJiidi Ui. bommeoT dii«ilUti« b 
twlttn of the rcrohhi* powder. If the opm^ b. 

kiA^k M tkto« it miT fetotB ft dark-Ufuwiiuli lui^* ilw powdcf wUl «• 

moM cxplwiiT* **!*« U wottW b« if h V«I« jHttbnl nmil tb« chTc <ml *“*^y^_* 
dMp buU eobnr. When rt ha. bfen <Mn>d that ao mon! IS?"*? 

eb«^»«Ulto^ b damped, and In a few honra the oonunu of tha ejUmton a» 
ininifemd to well clutad boo boxe. to ootd. 

liixTCBK aao UaaaDt.aTloM. 

A werr oooaldrrable ninnber of mrthodi bare been employed 
effeeil« that thonragh iocorpoeation of the ingredtmrta nereiawy tor the prodiu^ 
Wder!ft-^Sr method coubt. in *imp«f the natae^ » wooden 

mo,^ ^he peKlea are atnare .haft* of we^ fo^ 

miMn ftfe of wt^ %md «D ftlupi*<i lh*i MT of tb® eo«po«ilo® wUicb may M forrtd 

hvtare trflh. nwrtaia. a pbee of wood of th. too^ kind thoedd h^at ■ «>» ** 
rpal where the peetle Wb.^ITie peMlea are raiaad by awana of ooga tied oa a ahaft. 

^TlS^Utr^ILy meUtodTtSptof^wla the nitre, anlphnr, 

meana of droma (Mtainlig mettllie baUat bot tbb airangemeut b la&riw to that 

Thb la« b Btp^ to. ^ otb^ 

not only very deiue and, therefora, capalJe of mdorinm witboat becoming palrenJent. 
the mot^^roidaUa in earrying it about i bot it b 

b ofeoarie. rMential that the •totiea. and the bed on which they wot|^ rftould not atriha 
fiiu darina work. To aaeoie thb, they are woietiiiie* mode of cafcareoM Mane, and 

•ranetbamof caatirao. Prerioua to being inerted W^earthio of the mill, ttelng^ 

dieota nmu be poWerbed and mixed. The iwirematioti may conrenb^ be 

eOiieted in wooden drum*, eemuinlng metaUle balU, The ptdrertMd materiaia. aftw 

being tlAed or boltwi. and weigbed oot In the proper proportioi^ are tote 

in aWing drum, cootaining oo ita intida piece, of wood pcorcUng inwar^ » t^ 

ai U reTotrea, complete admiitniw gradanuy uhm produet ^ 

opemtiao b now ready to be laid oo the hod of the mill. Honog the gntuUag. 

edu b kept mobt hy the additwo, at proper ialerymU. of enough water to malM tt 

roheim ia the Moam terol.e. a .^pir Miooa lo^ 

that it rannot rKape their actmo. The rake prodoetd by tbe acthm of ih^iM b 

i«d, l^am, Sr coming. Kor ihbjmrpom th. cake ta mbjecto,^ 

am% by mMU a hrdraolie tireta. TW maaa b than brohm op ^ tm^^ to 

, rf-<Z of wee, of .Ln or mnal plan^ with hoba. A wnoden flaJ » |da<Mjd on tha 

fb«^la, and the lierc* are Tiolenlly agitatod by machinery. By thb meaoa the 

enSna and dum produced by the operaikm fill ihroogh iba bolea la the ahm or ractaj 
diaca, and are alhirwatdaaeparated by lifting. Sometime, ibe machinery b l o nnah yd 
that the graining and aeparalion of the nmtl powder b ettrted at one bwiatimt. 
The meal powder b rtworked. to ai to eoorert H lota graina. The next f^emtMn 
to which lie powde# b nUected b gbaing. Ita object b to render H Icm labb to 
fajery. by aba^ioo of mmidore or dbintcgmtion during ita carriage from plm to 
placw "nw gluing b eftreled by caoaing tha piuned |«»d«r to rotaw tor aome 
lime in a wooden dram or cyUndrr, euotainiag tOM at wood mnaiag (rom endto «nt 
Tb. grama aa they rub agaiosl each othar and agiinat tha wondan riba, ban their 
angltn and aaperitlm robbed oftand at tb« aaraa limo tha lurthM h aao a ia a harder and 
j^brd. It b gnally dried by capoMUo to a atream of air, healed by meana of 

•team. • . . r- •. 

A vaat aomber of rntpcrimenti haar botn mmia, at rarioBa timea, to Ciaeoeer tba 

n oirtiaii. of nitrw. aalph or, and charcoal bem adapted for the prodoctioo of gnnpowdrr. 

m been foam), as might hare been anticipated, thgt no peneral mb can be girm, 
no ndmixture can be nude whidi ahall ftdfil errty rM}airenMat Thoae powden 
which contahi the largtot qaantdica of charcoal are, b b froc. m powerfgl as utbera 
in prqjccUb farce I but they haye the dbadasnlagn of altmrtlng more hnaddby from 
tba ab. It b very lingular that all nntioiia appear to haea foond, by trial, tha propor- 
Ikma moat generally ttwHhl for ordinary punioaea, and It b worthy of rota arh, tl ml 
they all approximate to tb* percentagea required by the aery aimpb foemaim. 
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KU.NO* • S « 3C. la fiwl lha l^sMaa poadcr appruaclM to clotilv Um tkco* 
nd^ nuailitn, that fitU vitlita tb* liaiilt of lh« nrcn of aaaljrili, tIuM: — 


riwiM 

p*v4pr. 




ITitra . 

- rs-b 

KO.XU* 93 or 1 eqairaiaat 

T4S 

gotpbar 

• ll-S 

8 

• 13 - 

US 

Charcoal 

• US 

O 

18 or 3 eipairaUnla 

US 


loos 


187 

IClOD 


WhcB a powder cDonintfat at abort It And, iba daeataparitiaa it paobabl^ aa 
feUmr* (rrpmaoud ia a 7 a>fan(a)t— 

K<>.Sl> , g 49 C-SCO*> X ♦ KSl 

Tbit It to MY. Ibt axpkaioo of ooa aqaintaal of pomlar irauln in Iba Anoalioa of 
ibrca rqaiTalnna of earbuuic tead. cate uf mmifra. and ooa of lolpbtda of pncauiaak 
It U aridmt tbat tbiM tbaoniiral rtlatiiaw art oat a^aa>^ft^ tba me rapmuoo nf 
tba phaoaBiesa, becauaa. in tba ArM ptaea, gunpowder it mmij a meahaaical abunrr, 
and not a dafiniia ebemical edbipuond) ami. In the nait. tbe cbartoal it npir- 
tanted by tbe tfmbol C at if U were pm eartaa, whetraa. In fbot, rrtn tba parrit 
and batt made eborroala contain rariable annntiu of bydnigen. aibrt, and oxjgrn. 
Tbe hjrdrogfw b ptnij conTerted into water and {laitljr inta bjdroanlpbnric acid 
(aoJpharetl^ bjdnigm). 

Tbe foUowing ara tba proponioiu of tba Ittgredianu nied ia rariona eonotrkt. 


Talk ^ tkt Ckmpamtmi ^ nu-mu Camptmkn. 



OUiting powdan contain las aitiw than otben, tba eanbiutian ia tbciwCww Wat 
perfect, and if lued for artillery or amail anna, not only ia tba piatw rary anon iwn- 
derrd fonU bat tba hall if pitjaeted to a taueb lata dJitaaew than b R<{n>rad in pnat- 
tiea. In France, wbcrw a Iwary tn b laid on aporting powdara, Ibu diflaiwnea of 
compoaitioo prerenla tba cbanp bbatiag powder than bong mad in fowling ptecOi 


Mooes or nrtaiTtno rni Pnotacnu: Fuacz or tftnrrowou. 

The ntnal moda of deteminiog tbe propnUar fotct of powder b by aaecrUining 
tbe dataoce to whieb b can throw a ball of known weight. T^ inatntaant niad 
ia tbb eottnliy for ibb pmpotr cooibti of an Mneb monar cfaargnl with S onncca of 
^wdrr. tbe faalb being in aaeb cue of tbe laae aiaaand wrtgkl. The Frrocbnae 
for the pnrpoae an iron nnmar.eleraladat anaigboftS*. Tba norur b T'S inebei 
ia Aamctcr. Tbe ball b of bronre, nod it only 0tl67 inebcn smaller than the bom 
of tba gno: tbe windage K oonainjoenUy, rery imaU. Tba abargc of pirwdar being 
8-a onaeaa. and tbe weight of tbe boU U Iba. tbe Uuar iboald te thrown not Um 
tlmn COT'S yards. 

The fortw af powder nay alto ba ratiraatad by awim of la inatmnent, calbd n 
penJulnm gun. It caoaiali of a gtw barrel hung at the lower end of a pendnlnm, ms 
turangH tbat f^aaonnt of aagnlar deaiatian csiisrd by tba rtcoii may bw asraaaradi 
tba bnUt may aho ba Bred into a cep tutpended to a ahuitar penduIuM. Tba data ob* 
Uined aerre to anabla the laiiidiiy of motion of the ball, at manent of diicbargr, 
to be raknlatad by means of Ibnaala euoirtTrd for tbe psrpoaa. 
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Oa T1U AxiLTca or Ocmvwncii. 

Serml tpeiluib lure bcea gitr«n fcjr Tsriimt cbembti for the anal)*!* of gon- 
inwder t tbo foUovinc, on tboaboU, appcon (be boo cBectlTo >—Tbe pervealage of 
aurr b, in Ibe firu place, lo be deurauicd bj^rjr'mg ia rone orer oUpbaric acid, 
antil BO more d'lmuiotiaB of aeij^t occbti. Tbe dried poadcr. or a ((lautitjr, 
b tbrn la be aatbrdon a filler adb bnillog aalcr,outil n^ing noiv m di e ad red ooL 
Thercaidae b to be dried below iltS° ai^ weigbedi tbe kwe b tbe nitre. If pre- 
fvrml. tbe (oluiton of tbe nitre mar b« evaporated to diTOeae, and tbe letutis 
arighrd. The miatnrr of (bareoal a^ aalphar b iben W he dige ^ d in a aloppefed 
tUok, abb btaolpbide of corbooi tbb will dbooive oot Ibe aalpbor and leave tbe 
charcoal. The loae of aright of tbe dr; miatnre of •nJpbiir and charcoal will raahio 
Ibe prteatigei of aalphar and ebarco^ to be calcalaM U it be dcaind to baow 
tbe qnalil; <d the charcoal, a ootnbaattoo of it majr be made abb a mialitre of chro 
mate of and birbrnmale of potaah. Ordinar; charonai cootaiiia frtiia fitf to 74 uf 
carbun, 9-9 lo S'S hydrogen, o-i to 9-0 per cent, aahca It baa been attempted to die* 
aolre oot tbe aalphar with nilpbito of aoda or rauatio oouab | bat tbeer metbodi in* 
Toive oereial aoorcea of rrror. 

Good gnnpawdrr ahonld not loee more than I Mr cent of mobtntv on drying. It 
aboold nut hoiTe a lb ali ne globalea, wben enploded no a dean metallic plate The 
iporifio graritj of a good powder ahnobl not be Ina than 1-799 1 it u auanetimra ae 
high aa 1-840. The dmter Oie powder tbe better it eodurea (ratupuftatioa. Aa tbe 
dniaitr cannot be takm in water, owbig to ibc aolabilhy of tbe nitre, tnrpentine or 
brnaole muit be aubatitnlcd, a eurreetioat being mode for tba diffareooe in dmiur of 
tbe fluid medinm. — C. O. W. 

GGTTA I'KKCIIA Altbongh the treca ylctiUng ibia aubotanee aboamd in Ibe 
finvata of the Inilien Archipdego. tbe firaa notice idien of it appinn to bare been 
by Ur. Vi. blonlgoinerie, in a letter to the Bennl Medical Board, to the beginning of 
1849, wbrrrin be rccoamomda tbe anhaUncr aa Tikdy lo pruet aaefal br wnno anrgical 
pairpnara. and anppoaea it to baluog to ibe fig tribe. In April, 1849, the tnbatnnce waa 
lahrn to Rnrupo by I)r. D'Almeida, who prrarnled it lo tbe Boyal Society of Aha of 
Loodoo, bat it did oot at flm attract mocb aUmtiao, aa ibc Society aimply acknowledged 
the rrrt^ of the gin) wberenj, ite mlue becoming known, they awanlod a guld medal 
to Dr. W. blonigomorie. 

The gntta percha tree, or gmia loban, aa k might more property to be cattrd. 
according lo Mr. Oalcy, bclonga to tbo naloid bmUir Sapottm. but diffrra 
much (nni all deacribcd geoem. having allianee with both AcJkra* and Dattia, bat dif- 
firnng ia anote eaacntiala from both. It la the fjuaundrw pwtta of llooher, and ie 
deicribed in tba Loodan Jonrnal of Iluuay, 1848, where it ia flgnted, and in Peieini'a 
Mattria Muin. 

7 bo tree U of a large aiie, fraui GO to 70 feet ia height, and from 91a 3 fiwt In tSa- 
meter. lu general appearanee noemhlea the gentle Iterie, or well known Atornn, no 
much ao aa to ■trike the moftiiiparficlalobearrer. Tba under anribee of ike leaf, bow- 
rrcr.iaof rfddj*]i BOd docidtfd brovti thafi in tha diiHt>p tiw •bapt toae* 

«hBt difirrvat. 

Onlya abort thne ago the gntta pereba tree wae tolerably abomUot on the ialaod of 
Sogapore I bat already all the large timber baa been relied, nad bw. if any. mhrr 
than o^l p^t^ m now to be band. The ruge of ka growth, however, appeara to 
be coauiderB^ it Mag bund all up the Malayan Peninanla, aa br aa Penang. The 
tree ia alao finnid at Burnaa, and, there ia little donbl, ia u be fonad in -ita t of (be 
iilaiHla edJseeoL 

The li»U^ it pnitimlorly Uluif are (be ellirriat iraeti along tbe foot of hiOa, wbere 
It flonnahea Inxnnantiy. fiirmiug, io many apota, tbe principal porumi of ibeinnnle. 
lUit. notwi^aui^ing the uidigenoaa chancier of the tree, in appnrrM Bbaadnaea and 
widespread diffiuiaa. the gntta wUl aoon become a vary acarca article, if anme more 
SaUya wid'ghiB^ in iti eoUection than tboae at prewnt la nae by tbe 

Montgomerie m^ “n magnifimmt tree of 90. or more probably lOO vetri* growth, 
ia cot do^ |}» bvk ftnpped off and tbe mUky jnice eoUccird and ioored intn a 
iroagh fon^ by hoilow atom of tbe pbutaln leaf i k qnicbly coo^iea on ca- 
poanre tn^tbe air | bat from out tree I am told not more than WUia. or 3<Ubat are 
procufctt. 

^e in whiA «lt« Mli^ obuia tbe gntu ia by entting down tbe Ireee of 
Ibll growth, and ria^ng the bark at diatancca of abrntt 19 tola ineben apati. and. 
pWiof a eoconniU ah^ apatbe of a palm, or aoeb like receptacle, aader titobllen 
Tl!h^l.*°l.'T^i!'*i‘M ^ kmaeditacly eandae npon every frvwb inciaioo. 

TM aap ia colleetad in bamboo^ token to their bonaca, and boiled, ia order lo drive off 
vou IL p y 
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Um wBi«nr pmWIt* aad iMpbotc it to tke enmlMMieo U <^<7 ^***1^^ 

iW prtic«i^ba«ni»f *|>pan atttmMrj wh** Uk gottm is u 

if b« frnlilf Tonodwi. a smtll noartWy sl^»«4 toaaaiU Mwi ^ ^ 

BHMhUd im tl>s Uait. it wiU ooaaaiidair pstiSMU; I* a fir* ataMs^ and has* lU tW 
■paaafaaoc of tbs •retiatsd Btticic. i.„ i. 

It ■ qaiM par* Ih* ooloor is of a frr;iab *Ul*» b«t, M 

is more ordaunly Cad of a fwUish ha*, ansimt ftoa chips of that All ^ ^ 

sap ia lbs act of aaAiog lha iocisma*. aad which viaU ibaw colw to M. 

, 1 ^ areidrmal chips there is a peat daal of mtcuttoeal adallentMM b)r saadato ^ 
o(Wr BMteriAliL Smn* lycKh—■! brwi^ to laarivi do oot cnoul* tkM 

1 lb. oT bncwnijot: »»l tTm m tWi porm «• fMn^ m th» MbaUM 

yitldod* oo Wiof Haottord* ooo coaoa oi ivpvrUMP** Faftoooialy* It ii oot diA^I 
to dataet or clean tha gntta of torrif* matur. a boia« aolp “ 

water antil w«U wAaBcd. roU >i«t lbs sahslaaoc tola that shaoU, aad ihea pwb oto ait 
bapohtire. ahicb is tasil; doM. as the pita doas not adhere to aaylbiac. sod ail 
fnnrtoA auUtcr §■ ■irt'rly imttnJiWd lo tu ftbrvis k»cofpofato4 to H* tob^Jiow. 
The qnsntitr of fMia pereba oMainsd from sach trre esrias (tasa b to BO renin, so 
that, ukioa the arerare at 10 VaUie*. *Uicb is a toletaMjr lUwrsI ana. U *iU Wimr* 
the ilestraetioB af tea tree* to preidaea eoa ^cat How roach l^r wat^ ‘J’ 
fore, be to adopt the awihod of lat-ainf the irw. preetised by tha Banaeaa la obtoiniy 
the caoutcbiwc ftwn the fwas daKaw (si*, to make ahliqqa laeishaM m ^ hack, 
Blacinc boaibooa to reewire the sap ahlch nuts oat ftrely). Tma, they aoohi aid at 
Lsi »l so miich from a staple trsr, bat the nlliiaatc ma wiMitd be lacaicalahir. 
pankttUrly aa the tree ac«ms to be caw of siow prowth) by ao ataaas so rapid aa tha 
fient rfitiDra. . . . 

rtwTtia «/<*s Gmtta ptnU. — Tbia saWtaaet when fresh and para. »<d a dirty 
while eoloor, and of a ircasy fret, with a pccaliar laatbrry smeU. It la aol aflreM 
by boilum aleoboh bat diauirat readily ia loUloa spiriu of tnrpctoiae. aiaa ia iiat>hiha 
ead eoal tar. A foad remrod far hun« bouiea attd o^ p y ses » ‘>7 

bniliiut toerther wiiial paits of ps'ln and coahur aad riaia. k> hm i^idrwt ice 
it can atwsTs be naofe pUatic by pattiap tbs pot coMamiap it oecr the fire ne a fcw 
toleittrs. The patta pereba itself la bipUy infiamraable i a stria rut off lakes hpbl, 
end boras with a bripUt Oomai emiuiap sparky aad droppiap a black re»dBam ia the 
oianner of •crnlmg v»o, oUicb to tu coiabaittofi It Twnr Dmcii raNrmbUfa Hot 
l^tcflt pfcttlioritjr of ibU rabcUfice, uni tbtft oluch 0 uk«o rt io MitJieOilv oacfol M 
many porpuses. ia the effect of boili np water apon It. When iromersed far a lew 
minulct in wsb rahora JS0« Fahr. it hrcomee soft and pUtow, ao aa to bo espsUe of 
belnp moaMed to any reioircd shspe or farm, which U retains npoa eooltap, U n strip 
Ilf It bs cut off sod piling into boiling aalcr, b ccaitracM ia sue both ia kapth sad 
brradih. ... 

It is this plaiSicUy when pluoprd into bmlinc water that bat allowed of its hriap 
applied to ao maay aaefol purposes, aad which Inst induced some blaloys to Csbcicato 
it into whips, which were broopht into iliiiptiparr, and led lo iia fhither aoticc. The 
asliies sabse^uentiy extended their maaiifBctarra to bachets, basins, aii^ags, sht^ 
trace*. rcMels fur eooHnp wine*, and iersnl ether dnoHwik use*. It* ••at plaatieily 
•ad power of rrtaiaiup aay ahap* pitea to it when cool, at oocc poialed it oat to 
tuitable ia the maaafactiire of bwpie*i aad tceordiaply Or. W. Mooipuiaeri^ 
araiM hiroaelf of this, made lareral ef the ahorc InslraairBli^ aad recomaieaded im 
aw of U Id the Bca^d Medical Board. It also aaawert rrejr well for tha tuh« « 
sjrinpr*. whMi are always petting ont cf order ia hot climates, whes msde af 
csonlcboae. 

Mr. T. tiaJey, sorpron, Priooe of Wales Islsad sad M s i s era , whose rmnarks are 
of much Tslae from his scqaaialaacw wkh the prwdu et i n a of whi^ ha write*, wy* >-* 

“ 1 obaerted in the AffcAueie** Afe yri ot tor March, IMT, a notice^ cf setrtal 
pstints taken ont for the workiop of this article by Mr. Charloi Uanenek, ia whichaa 
elaborate process is described for elesnlop the potta, aa also inenliua of ila hariap • 
tBsapresaMe acid amrU. The gntta, whea pore, fa cettaialy slipblly aeid, l^t fa. b will 
came a reiy sliphi eff*r<r*craee whea put inta ■ sedutioa of Mda, bat i* uasffeetod 
by liqoof potaiMr. The odcU, ahhuopb neealfar, fa oirither stroop nor uaplemaal. •» 
that the article expmmeated apon must hate beta execroliapiy impure, aad pcaaikly 
derirtd a larp* pottbia cf he acidity from lha adwlxinre and irrmentaihm af other 
tegetable snbslaaoea. Again } it appear* to ma that, if the ptaa bo pore, the tsjT 
elaborafS prnctaa dsacribed as beiap a u'ia sa ry for cicaaiop It, fa auperflaoea. Tta 
puna can be obtaiaed here lo a pscfecily pure stale by simply bmliap it to ■*" 
water until well ■ofteaed. aad then roHiap b out iato tbia shaets, •“ 

firripa matter can be easily rcnwrrd, t woald reeoramaad that tiro roaauftirtiir^ 
at facow should offer a bipber price for the ankle if prerioealj st r ai ard throopa 


GUTrA*PERCHA. 455 

clollill llw time of tMtbi( enUaeteil. wh«a Um 7 wIU mviTrtbr la t (Uta tiat will 
are tlicB ■ «Mt dral more ia troabU aad cxpcaM Uma Um triliog addaioa ncciaarx 
w Ik* ori)tiasl prioM caat" 

la Frlinur;. 1847, &tr. ClnriM Haarock oblaiacd a patral for improrimraU 
ia the Buaafoctnrr of fatta prmluL la the ftnt iibee. for the nnatractha of a 
(iieiag Baarhiae. eonaiatiag of a eitcaUr inm pUtr. firaird with three radial hkita, ia 
which kaiTei aiw filed in a ahntlar atanaer to the Inmeof aa or dl a ar y plaae or apoke 
afaaeei the ahaft which cairiei the plate ia ta a md to rotate h; ateam or other pmer. 
The lompa of (otta prrrba drop afainai the kairce. hr which thej are cat iato 
alioea, of a deyrra of Ihickaeia eomapotiding to the pndretioa gieee to Ike kaieea. 
Theae alioea are ihra aoaked fai a eeiael of hut water tiU thee bectm ^iahia. laalcad 
of a eirealar leealeiac ratter, a eenieal cattrr or chopper am; he atad | eorrad haiica 
atar he had r e eo ar aa to far rcftaetnrjr iumpa. The loAeoed dieaa aia ant aa^}«cted 
to tkr aetioa of breaken or rolleta with arrralcd bU<let^ which ara moaalcd tranarmrlj- 
over the amk. Ia fhmt of each breakar there ia a pair of Hated fradinf loIlcTai aail 
the piecef of pitta percka are paaaed to tha nUleta of the Iral hrraker. There la aa 
iaeliiMd eadlM web moaated npoa two raDeia, the ^oai ona of whhili ia haaietacdiB 
the water, aad the other b niaated oppoaite the ipare betweea tha foadinf nilrra of 
the aeeood hreakcr. Then b a taeoad toelioed wib pheed befijrc tha third hrraker. 
There b abo a aiioetoy cjlitabr with radial hhalea workiag parti; ia the water. 
The feedina-toOfTi, Bad the eartTiap-mlUra of the eadltai wchi, ara aiade to raroira 
in a fiirwaid dirwetioa. whlb tbo htnkera, the ailocia^ e^Uodir, aad the ^lainr, are 
mada to rrrolTa ia tha oppoahe dirretiaa. Tbt bmkera and atioeiiiir criiader thooU 
retolee at the rale af foam 800 to 800 rerolatieoa per auaate, bat tbr Kedlac ndlcra 
aad mdleaa wrbi nerd act amre faatrr than abool uoe^ith of that rate. 'Inui. the 
(ohataaer b redaerd to foamaata and waahrd ia the water, the hoar; imparilba flUliap 
to tha botMoi af the taaka, and the lirti porer matter IkaUlag. The water abootd 
he Bird eold. Whra the gntta percha has a frtkl •melt, it b treated with earboosle of 
aoda or ehioride of lime. The niac apparatne ma; be urd for parifyiaf eaoatchooc. 

Mr. Hancock combiacd latpbar wuh gatu pereha in the Ibllowiiig aiaaaer i — Ua 
found that if a minalt portioa of aalphar be aaad ahmg with a ealpbide the heto 
mall b obtained t the proper aropnrtioaa bchi|r < parte of ealphide of aatimoo;. 
or h;drae«lphide of lime, and I part of aai|diiir to 48 parta of gotta percha. 
When theae laalerlab hare barn mixed, the rotapaand b pot into a boikr aad htiafail 
uader prraoart to a tompenuore of from S80O to 300° f. aad it b to ho left in ihw 
itale far a period rarying foam half aa hoar to two hoort, according to the ihickacto 
of the Buleriala. He prefora, for effecting the anioa of the anlphoroaa oooatitaeat, 
the foUowiag iMthod to the meeticating narbiaa. let Ha mihjeM tha poriM ntta 
percha to the combinrd acthm of ateam and the foraaa of orpimeni «w»t ^plmr luaed 
la the uaportioo* amteil, ia a metal chamber, pronded with a aliara.tigfat carer 
aeeureo b; Kiww-boUa, Tbriw U alao a ateam boiler eoaaecied therewith, aad when 
the boat ia it h nbed to about SSO^ Kahr., a fire b lighted hcoeoth the pot eaotaia- 
lag the anlphorblag aarteriala. Bat the gntta potcha, foe., ahonld be healed with the 
ateam bafo^ It b aolpboriaed. la foam half an hour to two boara the Bnlphoriain^ffi 
faiahad. <>r, the gntta pereha ma; be mbbed atnwgt; orcr with the falphorani 
mixiare and then bated, either dr; or with the aid of ateam, or b au; be cooled in 
the fona of a paele. 

AataberofMr Haocock'i iarnntiaaa b to expoee the gntu pereha to the deatoxida 
of xxote, or ohloride of xhie, eoneeatnlcd ind boiling sod then wnaUng with aa 
alkaline aolotioa nr mete wuer. Ouna pereha tbiie trated h; the artioo of aitrona 
gaa. ae it b eeotred foam nitrie acid and capper, iron, or ainc, becomn exreediagt; 
Nuootli, and of a laaire approaching to awtallie t the name cftei b pmdaced anoa 
oommon aamlpharieed caoctehooe. Gotu perc^ b thia aUo foeed foom all Micki* 
aea t ^ if solpharbed it antaitee nadcr ihb tmtment the down; ■oftncaa of TelrrC 
Chloride of aiae aad nIUlaM gaa remora the amell of mlcxaiaed caoatehoae la a great 
auBaorc, cwpeeiall^ Iflt he afterwarda wuhed. 

An^bto mtantioa ia tW of maaiicating gntta pereha in the pnportioa of 8 parts 
WTth 1 of eUori^ of alMt which campooad ma; bo afterwara anlphartacd. A 
fnitlwr modifi cation eooiiati in piadaeing a epoog; gntta pereha for atnSng 
foe. 4» pm of k moialeiird with oil of larpeatior, roal naphtha, buniphide of car¬ 
bon, or other proper aolreni. 8 parta of hydiaenlpbidt of lhae, anlphitie of antlaumr, 
or other oaalngoaa ealphida, 10 naru of carbonate of ammonia, earhaoM ofiUaM, or 
other wha tyca that b ntkrr roiatile or cnpabla of ybUhig a rolatib pr^iiet. and I 
PM of enipfonr. Mr. Hanenek mixes these matrriM together ia a maatiraliir, and 
then aobjrrb them to a high degree of beat, ohaerring the a«m« condkioaa which 
are foaled in the former deM^ptwo, except oal; that tha heat but be pothed with 
adraatage amtal degreea higher, ■; foom »6t)o lo 300“. 

rr t 
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Viuiou •rtlefcf tt erdiav^ gatu prrrhi, m »tagW ud 

iliMbb wiirpiwd fiil«e».l>oo««, (Blmltn. hriu. haixliig**, <«d 04 W 

•(niM.csii**. li(Wpmct»w».ub«*, kuapnrki, cspa, wrf oil«»r »i»rU rff»|»eify. 

luBU^ elo**». cottoft n^l»« ">**««. '»'k» *** 

tuiamm. fcoM«n. vri»p, *c. By uLi.| ^ It 

hrcg faltibwianl. mad h*miitB( h with > mIbIIim of mia m boUiag ail (liaaiad 
Btacioa It la a cbamhrr k«atfd la from 7J’ lo 100“ Fahr.. aad aftetaanU pulnkia* 
hby IM "»«»"« MioUj amplayad by tba Jafaiuwta, it aequlnt tba lotdl* t^iapoaBnl 


Mr. lUocock baa alaa to a tt i tr d a aorblae for cattbig ipilU iwfeba iato atHya <* 
riband, thnaiia, or aord of any rrqubrd akaM. Il aouaiau of two aroorrd mlUaa rf 
im or itaai, waialad ia a aaiubk framaaork. Tba groorat of each roMcr ara 
circnlar, and iba |iro{«ating diriainai bHarao iba groorea are raada aUh knlfc *dj^ 
ao aa to dirida readily any abaet or naa of gaita (larsba prratBlad to Ibna. Tba 
nadrr relbr U flaagrd at both anda, and tba upper ruOrr ia mala to dl laaida of Uiam 
dongea, la order to keep the eatung edgea frwta rhifthif or being damaged. To nil 
thin tbeato of gaita pareha witij. lh» maehiaa into ttnpa or ribandt, tba ooMaml u 
tawd ihitHieb il in a eUd Hato, and only tba catting adgta at* bnmgbl U»to 
uim. T" n~k. emmt rued or thread by mraaa of it. either a tbeet of gutta perrka of 
a thkkiuaa aqaai to tba diiunrtrr of tba bolai fomird by the gmorea. and at a tern* 
peratura of » 0 <»“ Fnbr. fpradaetd by aupplyiag il ftoni a feediag.chamber h«l»d to 
that degree) ia paaaed thniBgb ibe ntacbme, and the Ihreadi or rordi are raeeiTed m 
a tank of eold aanr. fnan which they are led away to be wonod oa reela or drama t 
or the gotta prroba ia employed la a plaatic alata, and pomed andeT a gaaga brtoee it 
CDim tba mackiac. If it be deaired to prodaea a eofd of a armioireabur girni ra lha 
tranaerrta aaotiao, a phu» rotlrr ta aobatimied fur the br|rr grooved roUer i or ehonld 
oord of a aqoara, triaagniar. or hcxaogalar, or any othar torn ba lenairad, tba iww 
rohera nmat be abaped to aaU. ... .1. 

fe'etta /Who Teiea.—A tcriaa of intereating oaperlraenta hare been made M the 
ItinningbaiB Waterworka. rebtiea to tba atreogtb of Onlla Prreha TahlBg. with a 
Tiew to itt opplicabUile fee the eonrryanee of water. Tba npen'meau waiw madu 
(nnder the direeiioo of Ueniy Boae. Eaq., angioear). apon lobaa j of an meh dlatnrier. 
ami tma eighth, of gotta pareba. Theaa ware altocbed to tbc iron main, and anbjeciad 
fee two nmaiba to a pfoaaitre of 100 feat head of water, wliboot bring in tbr aiigblcat 
drgm deteriorated, la nrdcr to aacenaia if poaitble the maaimum atreogtb of tba 
labAi, they wart oonnected with tbc Water Conunny'a hydraolia proeing piuop. tbe 
irgnUr i"«.i of wbieb ia ISO iba. on tba aquar* inc^ At tbia poini tbe tabea were 
aniffrclcd. aad the pomp waa erorked ap to 517 lha.. bat to tba aMoniafantom of every 
oiw ibe tobaa atill retnained perfect b waa then peopoaed lo work tbe pomp np to 
SOO Iba., but it waa fi»od that the lerer of Ibe ealre would not bear tbia weight The 
atotoat power of tbr hydraatie pomp could tud break tbr tnbet 
The gana penba baing Kaaewbu elaatie, allowed tba tabee to become aligbtly ex- 
ponded by Iba extraotdiiury preanra which waa ilipUed, bot on in witbdraval they 
rdtoined their fanner aiae. 

Tbia tabing ia aoeb an catraordinary eondactor of tonnd, that ita ealoe, twl only 
to deaf peiaooa, but to tbe paUio graarally. wiU apeedily be appreciated. Il ^ 
already bm fitted up la dweilhig bou i ai, in lieu of bella;—aa apenkiag Inhea for 
gWteg and teoeieing mramgrn in minea, railway ataliuiu, priamta, wvrkbouaet botola, 
a^ all Urge eataWiabnMmit it 1* inealaablc. 

iVipertMt t/ctmmm Catti /Vrdba.—The gotu prrebo, ]ntrified for mannfitotnnag 

r rpoaet. ie rf a reddleb-brown cokwr; b le^ly heeomea eicetrical by friction and 
a had eondactor of both elcelricily and beat. At the ordinary Umperainrc of tim 
cUmBle. any fora 81“ lo 77“, it poaa t aiaa abool oa ntneh Uiiactty at thick lealhar, wi« 
rather teu fiexibilily 1 il toft^ and bceoanra tratibly donafay lawarda llli“, illhnugb 
atill wry tough. Ita ductility U auch.atatMnperaiiireof from 110“ to lit*, that It » 
rtadily eitcnded into thin abeeta, or drawn into Ibrrida or tabee 1 ha flexibility aad 
ductility dlmiaiah m Icmpcrrtare beeoiaea lower. It doea not poaacaacat any tern- 
paratara the paonliar cUatio axteuaihiiity whUfa charaetcriaea eaontebnac. Eapottd 
for an hoar lo a tcaperataro of U“. ha IlexibUHy ia tliglrily dhniaiabod. 

la in variona fiwmt, gutta nereba poaaeaaea a peealiar poroaity. aa may be *hoi« 
in the foUoalag manner 1 —A drop of ita anietion in tulpburet of carbon U to be 
plaMd og a glaaa alipt the fponlaoaoaa rraporatioa tooo rtdaera thU tolalicm to n 
whiilab ptalei if It be then examined with the taicroaeoptv the nuroerooa cneitlea with 
wbieb it U piere^ may be diatinctly percairad Tbtae eavltlea may be 
aiUI BMite viaiUe by manna of a drop of water 1 the liquid graduaUy inalnualre 1^. 
the ranta appean moic opaqae, aad by meant of tbe nucraaen|ia the caritiM are aero 
to be etiUrg^ 
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RimiUr re«Utt M. b, ^ln« iki* 

,»,pocBlioo, by k«i. of •iolullon of gTiiU pftrJu launmed hi wiuw f«r« cuuMUmn. 

pri~*t"t o>-rT.»»ki» lr»l ■» to think, tb»t thh wbrtnnM mninin*. h ton- 
(MumMofibiporaHtr. • urent ninny nlnnt* p«nlclr« el ur, me* to 
•tuM iti nopnimiM of i)«*o»in* n UtM imity ihnn thnt rf »•!«■, itniwriy M.*, 

In bet. (»r!^hl«g gnttm pereh. «o4.riitron» u2 

die MriM thui iirodocwl tow »^ry oinU pJee* nndet the f* ? ” 

fnctacM IhU to tho bottom of tho vomel—oonw unni»<Ji««elj. *'*"^1?* 

a^wrtwi quwttity of wntor. Tb* mow rmoJt to nton pbmo««*_»y koepto# t^ 
ki»?^CDiU perebn. pnpaml by iliffemit meiboJ*. ImiM^ fw ■ ^utb to wnirr 
depriTod of nirt tbrir port* becoming gradnaJly ttlW wok ibe Uqoi^ ***!?' 
ben*i«r ihmu th* wnter, and tl»« ceoHil to float. Gotta pereba u aUo l^tvr m 
^portion to tb* l«i*«k of lim* h ba* betai expoKd to the air. parueaUrly in tkm 

ponrat ttmrtnr* of ipitta pefeba becomn ehan^ into a flb^ Mtw 
h n draao not fo aa to doobto it* Unpth: then rmaium* but lil^ aata^ibty. rt 

wilboirt btaakin*. th* action of a tot« eqtul to doobW that n»|to«d fo^ 

tUmjralifMi Ia th« ftrrt inidnce. , * • _•_ » 

ruffliBon nutta pmba reaiita ooM water, damp, and aho the Tirunn Influn^ 
which .aiitoi frnaenteiioni hot it can b. auftetwd.and rxperunco a tort of aaporflcial 
duoahy ftuUm by tb* actimt of ib* aoUr my* to aumniar. . . j _ 

ll ii not attacked by alhalio* aolaUant, **«t wbm eanitic aad eoo«*nlmted i *»- 
Bimia, aallo* aolotiona water cnnuintoii earb.^ 

miocral acid*, dn not act opon it i the weaker aleobolie liqoof* (wioea, b^, »c. ■ no 
not toocb it! and **#n Itratidy acarwly dtoodra a trace of ^ ttUre doc* not ap¬ 
pear to attack putto perch* when euidt whoa hot, it duaolTca a *00111 portjoo of It, 

which i* aipun precipitated on coolioK. , „ . > • 1. 

Solphnrie *c& with on* enniT. of water oolonn b brown, and diaintegnte* it with a 
**n*ibl* arolotion of «nlphoron* ackL . 

Mnriatic acid, in ba •atnratrd tolntion to water at a tempcmtni* of 88° F, attack* 
emu percha *towty, and fire* it a mote or k** deep brown colour, at length rvodering 
H brittWe 

M.mohydmted nitric acid attack* b mpUly, with eflrrrrraecnce and an abondant ^ 
lation of fame* of bypmiitroaa acid 1 the aabrtaoec U decompawd. and eotoorad of a 
beownlah-oraiige red t it become* doughy, and afterward* *otiiiifl«* by degrea and ra- 

”*lTuie cold, and ereti by beat, only a part of the gmta perch* (CIS to cnj) it di^ 
iolred by anhydroo* aieohoi or etlM^. Beaain* and •ptrin of tnnwnlitw duaolre it 
paiiially when eoR hot nearly completely W aided by beat. Snlpbi^ of ewbon ^ 
chloroform diHolte goti* perch* when cold t the wUoiloo* may be llltered bene^ a 
beUHtla** to prerent erapomtiuo i tb* filler retain* the fttreign matum of a redd^ 
brown ooloor, wbU»t Iha »oli«lkin piaac* perfectly clear, and alranat cnlourln*. Tta 
filtered liquid eapoied to the air to a aaneer, allow* the (alrent toearape, and depaaiu 
lb* white Itotta p--rcha to a fdate of arcater or let* thickn***, which (brink* gradually 
to proportion to the crapoealion of the lli|nld, 

KaiW the ooloor, whu-h hat diMppeared, the ptt* perch* than offer* tb* ehamrtm 
aod propertir* mentiotind abore a* bcloDKing to the cfunmorciai (ohMiac*. {kibmitted 
to a gradnally railed tempemtarr, it *oAco* and melt*, nod mny b* mode to boil wnfa- 
out acijwrtog a mnitblc colour t the tmnipanml flahl giro abundant Tapunra, whkh are 
eoadeaaible toll) a nearly colourt*** oily lianid. Tb* portion* torn di*iiU*d hare a 
brownl*h-nt*nge colour, and a thin biycr of carbanaceouf depoah remaiaa adherant to 
the tidea of the eeaect 

faiifjwi—W* hare laid abort that alcohol and ether can diaaolr* only a (kirtion of 
gufta perch* t tbla it bccaaia that lobtlance cotuiata, to fiict, of three proKimato prio- 
ripic*, th* aepamiiou of whieb bat required rery delicate ohicrratloM, altboagh they 
an r«ry Clearly diaiingniiheil by aerknl of their properttea, 

tVben gotta percha in thin kmr** ia brought into cmitact, to a dot* Ttaail, with I & 
to to red*, of c^ anhydrou* alcobal, and tempemlnre railed ilowly by mean* of 
the wiier-hatb to the poinl of •buithioo (I7t° F.), and kept at Ihi* poiat daring ta¬ 
re^ hour*, tb* liqnid. if filtered whiUt boiling tod left to a cloied flaik. will, at tb* 
end of from Ifl to 38 honn, begin to depoait o* ibc Nile* of tb* reiirl uxUm th* lur- 
bee of tb* •ntntia«i whit* grannie*, diatom ftvm our aonlher, but lom* of them 

to group*) their til* will gmdanlly roema* foraom* dar*. Theae granule*.carefnily 
examined under the mteranoope. wiU b« found to hxrt lb* (arm of cpberalea truncated 
by lb«(id*tariherc**cl. Their lartooe i* either (ttumth, or brimliag with re^ wnall 
iruuiarml, elongated, lamellar cryiUln Rnmc Niparflcial IlHitrx* ippear to todieata- 

■ r t • 
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tliM !■-— (pbeniki m farwcd of a ust tnaiparest yilfew kimid totwrwl wilk a 

Pcrk^ no otk«r »aampU la known of thia dngnlar rryitalKna Hmrtore. In 
•old anbvlroaa aUohol dutulvca tha whole of iIm ydlow aEilwniidal •■iMam. whiU* 
tha anparfeial paUieIr, ta tha iMaiior af which tha aleohol haa aahaUIntad Itaalf fur 
Uu adid flabiiia. appaan wbhar and laaa iT anap a ncM . , ., ., . 

Tha aicobolta wbkh haa baaa tar loaui daya drpoiitia( Ihia aonpka apna- 

nidal rrawalliliiw can again laha np by bawl a poaiiao of the Iwo (Wuiinala prln- 
eipica TBBiainiag in the aalMUBOa. aUowiag a finah qaaniiiy to cryaulto on cod 
TU catnainn w eompl^ by iwtamuig Uw boiling alcohol aavcral tunaa apon Iba 

aoua penrba unlU Unobm^diMMivaanailhing. . . . , _ 

Tbe aotd awhatanoa whkb haa miatad Iba aetwo of tha anlaanl, pQ «»^ . •*« 
toane oandtScatlwu. the principal pcopcstiet of cmdc gwtta pareha j wa a^ ^ 

odl ilinra adfa. Aa to Iba twooihar oagnnle princinl^ one la apa^ fa»«a, ahicb 

ia nncViiHm aolnbla in cold alcohol than tba otW. lha wka> crptoiiliae raaoi. 

By takiag adraacage of ibeaa diflarcnl dapwaa at aolabilHy. we are anabiad with 
lima and lauienea to ediwt the camplala pwrihcaib* of ihana thra* prinaplaw pa 
aaiontina My alao ha affectod by trading Bnaly-diTkW gnUa pereba w^ coU a*hcr, 
wbi^ iliinlTi- the aaiainre of lha two raaina more abmulaBtly iban alcohol t they art 
alUrwarda aaiaraled frun oaa another by the aaine tnalinrol alRatly deacribed for 

tandancy of tba wbiu renin to form Uadf iato radiated grvtipa ia maui- 
fectad in a rather ramarkahle dremnatanee, which k ia aaay to rrprwl^ Natonw 
ribbona ewl from a thin leaf of onltaaiy gntta parcha ara la ha placed in a Inbo. and 
Itainaned ia anbydrooa akoboh Tba toha ia than eloaad. and UA for twaoty or ibmy 
daya, wbaa a fcw wbltiab poinia appear bara and ibara oa Iba ribbona, and nftarwanle 
on tha lidaa of ibt tuba. Thooa poinfa. which baeome giwdaaUy Urgar. ate fonnod uf 
eryatallina tufuoftbo whiloroain. ThnatblaproaimalcprincipWiaaonaralrd directly, 
aid In tba ooU. aeea whan the atmoapherio lempcralara ia gtodnally naing. for in- 
atanrr during the apring or anriy aummar. .. , . , , 

The cryat^ne white raaio, w ban oanptalaty psriSad by waaUngi with nleobol. and 
then fwiiaKiiTad in anbydfooa nleobol, k ^poatiad by alow apnatlanaona orapuanlJon ia 
tbo air, ta mdialad cryatala, formiag loiaaliBca ^mmetricu tafia arranged in atan, 
and than praarntlag the appaatanca of a aort of affloarencaacc. 

PittiaeUet chararitn and prm^l-aa ^ tha three annmatr prarydu arhwh cm- 
rHlatt rammm Gmtta 1‘mkt. — Tba nxiat abondaal of Ibatn tbrao priaciplaa, tonniog 
at loaat froan 75 to M par coat of tba wbola raaai, ia the porn gntta, which partcaU 
tha prinriial prnpartiat of the ODinioerDial aobotanoai it la whito, tranapaml at a 
lampcratura of lU® F, when all ita parta aro melted logelberi opaque or orai- 
iranaptuent wbaa cold, firom Ua then acqairiM a atructnre which oauiaa lha hitrr- 
poaition of air, or of a liqnid poaneuiag a diOereai rcfractioa from ita on a. Thlt 
atmctoiY appoara ttiB atora duliaet thaa la the natural an b ala nc e coat ai nin g ail throe 

^UnSdrahatta, and at a tompcTalnri of KF to S8® F., U it aappl^ toogfa, rxtcnaible 
bat not aery clMlie. At 1 IS® F., it tofVeoa and tnrua hack udm itaalli and bccomcw 
more and more odheiiaa and irnnalncent ia propurtion to tha alaaotioa uf tempenturr, 
aadmaiagatortef dooghy faaiaw,wbieb boniBao atorr diatiact towarda S IS® to SKT*• 
flntlid beyond ibin point, it malta. boUa, and diatUa, fumiibiDg a pyroganoua oil and 
earburettad gaari. 

Aoobetran belicraa tbe eoinpoaitioa of prrfcetly pura gutta parcha to ba C H for- 
retpoanliag to S7-* carbon, and IS-S bydrora. Faraday foond caoolchooe to bo 
ST'S carboo. ISil bydriqiea t boiea tbair cbaniieal raanpoaitiaa ia identical. 

Pure gntta, like the other two praximatn principlra. ia qnichly nndcrad alaetricai 
by frietion. and la a bad conduelar uf beali it gangly finatt oa water, but tinkatotbe 
b^ma Bi aoon aa ita pom an filled with tbia liqaiiL It b ininluble in alcohol and 
ether, almtat complately iniolabk b bnaalao at 88® F.| k in inlufala at 77®, and ba- 
eomca more and more ao ia paoporllooM the lemporatureii railed Tbe lat^rated ao- 
lutloa at BS® Ibnai il^f into a aami-tranaparant mas whm eookd below SS* i alcohol 
prncipkalea tbe pure gotta flnira ka lolntkw ia beniian. 

At as®, I^u of turpentine diaolrn eery little gotta, whllat U diaiatagretea and 
diaolm it readily when bat. ..... 

Chlarnfocai and Hlpbide of carboo dliaoira tha gntta parcha hi the cold. 

After tb* entrnctkm by meana of athar of the two raaina inUrpoaed ia the tbin 
lanrca of whko gntU poreba. learing tbo laat poation of ether with which they ware 
impragnated to erapontc in tbo equm air. laria laataa, aaahiaad in a ftaak, 
rieocedTafter remainlog there tar two auratba at a temperalurt of from SS® to ^ r < 
an allenuion which appnued to depend uo thair poroiity, the actioa of the air, and 
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p„fc,p. 0.. ctlieT i- tkelr JK-. 

b^ht Into contort with nn cnc^of nnhrfa^ c^r. , j, 

STSlahW portion, obui«d ^7 «, U ' F. 

sjt" 

of encbon for im dnji. __ . ,„u bctIuim bccown cotnplrt* if nwra 

Thi. kind of •pot.unrtFM tr«»fcn«t^ tta wny of •*- 

{Toloniirf t it* rtody »ni iw^ ^«•“* 

Uuii^f thn eaiwM of ccrtwn cb»n*c« rtwrtcd m • » 

n Mieem Md. that thia \t%ft eipoiea w 

pereba. It tiiwf ®®5". ji_i_ ^ —wi tk«t tWr gah# 

!i^»a>7* to tbr irtion of tk« .WI I* t^ nir. •«« diieolonrcd, uw uai uhw 

p!W NHri. Mid. -W. . .lofl. -loiMlcnt of 

SdlTiSASbi dtalli^M eb«»rt«r brtw«a tW. ptuximrt* prinoipU mU 

£ziy.fev3:iJ*.^::ac:ay:u ^s,-^ 

Sf ««; pSUo. nWh r»- I- lb. HKrt Mothcrn BntkU p«-.e-.on of 

W »■“-> with 1 ~r« of rtWr. ^ ... 

p.i!d 3llrn’SJ^nrt b.l.»r li*. lb. pnt^ prrcU ^ “ * 

SIhil. po*drt, forming »h«i Chfol 

w^fiiUy pr«C«d. »i»d thryhnT. b«ai onplojrtl l« thn mnnafortar. of lh« fiMrt 

In'lMlT'Dr 'Vnrednj dretr the nitration of.ipcTlinratnliit* to 
noncr of -bichnot only po«r»e. thi. property 

iLjjLihevb# rrtaittf it vinWr auantplwne wa^inmi which wottW tnaha 

rnX^o^rfi-^rSodl^urtr^Tbl^^ •«. it. 

an the iuMlrtor for ihn^rhNa of the dertrienl inlegrapli, W 

“S i ic ta ntioched by i.iecM, or b^ n fongm. It rrtntn. iu high ^*' ^***° 7^ 

nildSe h.Tn ererr irrann for brlinenig tbrt gait. |wreh . do« Brt 

immjiracJ ^ icA watPT. It h*a, howvTcr, het® foood* that whiMi it haf beta 
Oipoird wfoThitrafcr fainbiM of Indin. It ondergo.* » remnrhnhl. cbnng*» o.jgrn 
i* nbonbed, Uw gotta pracha low* it* cobertooe, and at thn (ama Ume d* power* of 
imnUlioa. , 

The 4 itaiitity of gwUa pereba la^M In IBJ7 win — 

Crtl, 

Holland.♦.!»«• 

Pbillipio. laianda ... SM* 

Briiiin Eaat tndiaa . - • It^UST* 

Other paru.MS- • ’ T-J P. 

OTPSrSt Tbia natural prodoetioo, which in it* mrirtleaU known a* io^lae/ 

Imt, ahitatltr, mltniit, mtim t/mr, gyp*, and phtlir </ Ptuit, ha* a oompoutioa of, 
^pbaric acid, M'SI t Hae, U'S 61 wattr, tObS. 

h>fMkfdnUfwm ihrby la a taioera] lik. gypann. hot, M itanaino Indteale^eoii- 
uisiog mo wilcr; tti compOAitioa being, U»c, inlphiiric •ckd, 5$’® i liw li 

alKi called atariarrla and mpe^tiomt. It abaorb* moiatum and cbangM to f^ptaiiu 
When gypaani hi earefoUj fmrnt it loaci it* water at coapoaitian, and form* the well- 
known platter of ibrta. . . , . 

The tranaparrot rarietiat of gypaain are called nlnutt t "■ maaiia# vaneura 
axe aia&aar<r, and it* fibroaa klndi aotia tnar. There i* anrther rarirty in amall 
acalea of a pearly loatre, known at tekatmkuk. Fee Ai,Aaa*TBa. 
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nACKl.E- A fljti coah. 8 h Fl^z. 

H ADK. A hiimt'i twin, atnl i« Dfrb^tlitn and of ihr nanbvni eontlia. 

Ittf tbr ladiaalioa or dwiatiaa ftna tW Taftiol of tmj ouaMBl ««ia or M& 
BUmft Hipiify that Maw i«ru of the rata lacUac, whil* otban an atrlicaL 

II.TIMATIXONR. A Uial of fUa owd hjr t^ anriraia for tuahing onaaiaiilal 
acaala. aaoaaica, Ac. It ia dcacribed bf Pliar, aad haa baea band p tttt y abaailaatJy 
ia the caearathMa «f PoatpeU. Thk flaaa w of a baa aitf al nd ooiottr. It ronlaiaa 
BO tia or aay otbar cokmnag aialtar aatvtK eeppar. AU Btlaai|ita of Iba aaidrrBa a> 
haitate the aotkqaa Ai i aaihaaaa ban bitbc^ faiM | tba aaarrat a|ipniach ia aappotad 
la be tba Italiaa porporiao, wbieb, bovarar. dUbn fhaa it in laaat RtfiactB. 

n AIR (r.'Acoaa, CVia. Pr. | Hitnr, Gena.) ii of all animal prodneta tba ooa laaat 
liable to tpaotuanna change. It eon bediaa^red in water only at a m ni aaraiarr aoa>a> 
wbat abora 19)1^ P., in a Papin'i’digntirr, bat it appran Is be narlialla dctwapoanl by 
ibia beat, aiaoa aonte aalphoreited bydrogro U durogagad. By dry diatillatino. bair 
girva off aul.iharattad gaara, while the midaiun eiwtaiM anlpbalr of Unta, oommoa 
aah. rnaeb aUiea, whb aome oaida of Iran and awngaorna- It la a ramarkalda 
foot that fitir hair afldrda ■nagnraia, iaaiead of tbeae lauer two oaidca llortfbair 
yirlda abont IS per eenL of ptaphata of lima 

We ^re ao rceent naalyait of hair. VaiU|Beiin band nine diflerant anbalaima in 
blark Un in red hair, a rad oil inatnd of a g r w niah-blacb ooe. 

Ilaira are taholar. their earllini briag Ailed with a flat oil. baring tba aame cohior 
with Ibeniaelrea. Hair pinniped in obiorine gaa. la imawdialely deeaaapoacd ami mo* 
rvned inia a riaeU naaa | bat when Inunetiad in weak aipaeaaaablarine.R ondergiww 
n'l ebangr, eaeepi a Uule btoarbmg. 

liriag hain are rendered btoek by applying to them for a abort liaia a paate made 
by mixing Ittbarge. alabod lime, and hicarbonase of potaob, in rariowa | w np or t lo>a. 
aecording to tba abide at cotonr dotted. Tbc ordiaary mode of dyeing hanun hair, 
ii 8n« In aalarate the bair with the aolpbide of pottwinm in aolatiaa i then, when Ihia 
hae tern welt abenrbrd and la partially dry. a aolatioo of nitralc of allrrr Is lo be ap¬ 
plied. Uy raryiag the proponiiiof of tnlphide, aad tba atrrngth of the tilrer 
Btr'etion, almaal any tana of eohior, fram a brown to a blaeb, can ba prodnred. 

The i^ta of ritrer, mereniy, lead, biamotli, aa well aa their oaidea. btaebra hair, 
or nukt it of a dark eiolrt, by tbe Aomatran, moat probably, of mctalltc aalpbnrvu 
(•sfoAe/ca). 

llair ai an {ib)aet of manolkctarra la of two kiada. the rer^ and the alrmSpIf. Tbe 
former, whieh ia ahorl. R apan into a cord, and boiled hi thlB atal*. to gire U the 
lortutraa ipriogy form. The haira of nhUia and baiea are pteparad for tbe lial- 
maker by a pr oeea a called aAmtape, to aa lo lender them fit for felting. Tlir ebiaa 
with the hair itill apon ibem ara laid apnn a table, and with a bnub, made from Um 
briatle at tbe wild boar, a anlation of nitnie of nmory ia applied many tinwa in 
aneecaaian, till e rery part of Uie for be e<inally tonehed, and till ahnal Iwo-tblrda of 
tbe lenmh of tba haira be moiitrned. Tbe abine ara then placed togalber lo ram- 
ptele tne unprrgnBtioB, xml put into a atiiTa.Tnatn. In drying there la a retrnation of 
iW bain, ami the rrttnirad earhog la pradoned. The long atraigbt bair ia women halo 
clnb for alerea, and alto for ornamental perpnaaa. aa ia damaak-bair ekiib «f chair 
bottoma For tbU pupow the bair may be dyed in tbe following way:— 

Forty pouadi of tad nairt abont 911 hiebea long, are alceped la lime water daring 
Iwrlra honrt. Tbrn n bntb ia made with a dreoation of to poanda of Ingwood, bepi 
bniliog for three boon, after wbieb tiaw the Are ia wltbdrawn frmn the bwlWr, aad 
ten oaiteea of eopperaa are introduced, atirrad about, and the hair » iaunrraed, bar¬ 
ing been wnabed fonm tbe lime in rirrr water. Tbe hair alural4 tmnnlo in thie eool- 
ing bath Air 94 boon, when tbe opernlioo will be finlahad. llair naed for wearing 
la obtain^ principally fona South Anwricn and frem UaaaU. All tbe nbicb and 
gray hair ai dyrd Ibr tbe manufoetare of bUcb balr.clatb Air eoeering Atralture. 
While only can badyed waa to prodnoe what are callad bacyeobnrrx, and grant car* 
b re<)nirad In tba proceed nhieh boweeer, when wall aunagrd, prodocca good iwr* 
manant coloaitx 

Tbe oaf^iiy of hair-cloth, aa wril aa the brillianey aad permaneticy of tbe eoloan, 
deprod la a great dMree on the nature of tba warp, which may be ritfaer of cotton, 
Horn, or wontsd. Coioared balr-clotb, which la nude al Worceaur, Hhafilald, i»d 
Paria, baa been mnrh ued tor Auiii^ ap the prhunpal cataioa at steam rasaela, for 
eoveriag anfoa and chain, aad Air rmtway carriagn 
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tbr iluip* of #»t pioevn i the j«»«. < ^ 
being ftarniihrf with uetb intUn. A temw. 

Is bind* th* jnwi lognUwr, *nd hmdrr* ™ 
mItm frem piinc inwnrdt Upon th« 
otoat-Umm of tbn loom, In notion •* 

■ boh i* 8«rd which eitrirt • not r it tu 
end, into which a •crewed iron rod a enter*, 
cm on# of who** end* i* the handl* a. 
oOwr cxtremitjr of tb* icrew a ia adapted 

by a wuher and pin to the bneh of the . . _ i 

^ncet* at the point >, to that by laming the haadla to Iba right or the l eft, w e draw 
uwatda or pnih backward* the piaecn and the wnff at piratnm The wm of ite 
web i* Bade of bUch linen yam. The weft ie of hair, end U ■ t^>wn wi* a Im 
bookrd abattle, or a long rod, haring a eateh •»>«* •* h* e^ The ^|» 

•buttle h abont 3 tret i ha hrrtdlb half an Inch, w* it* ihicknea* one liith. It a 
nmde of bux-wood. The teed if of polbhcd eioelf the thread warp* are cn^neiM 
Ihrowah it in the a«al way. The workman pa**c* thi* ehiinle betwem the Imr* of 
the warp with one band, when the (bed Of ebnltle way if epMwd by the tiaddle* i a 
ehiid plwed on one aUa of the loom prreenta a hair to ^ wenter near the Mragr, 
who ou^w* it with the kook of hi* fhttUle. and bp drawing it oat pae*** h through 
the warp. Tb* hair* are pUeed in a battle on the ael* where tb* child ftaad*. m a 
ehcai mird with water to keep Oient moiat, far otherwla* they wnoM nte hstr* tW 
tapplenea* rruaWt* to form a web. Eaeh time that a fcair i* tkrown acrona,^* 
batten ii drietn borne twice. The warp b dreaaad with paftc In the nanal army. Tho 
Vpie -eLitb, after it ia woven, i* hot calendered to give h Inatrc. In the (Irewl Eim- 
hition of 1S51. 4. Bardidfaky (Riueia) eibibited a eolleoikm of bowla, dUhea, plated 
lit., flawed of the hair of the rabbit, hare, and other animal*, whleh were lirlted aM 
afterwardi Taruhbed. They had the appearance of |>*pier ainchd, and were very lighL 


In HIT we imforkJ — 

Of row, ox, boll, or alh hair 
Gnat'* hair . . - 
liorto hair - - • 


Cet- Omifaifd real talua, 

5J>I» - • - d»:.4!»5 

a,t&b,aio - - - 390 , 81 * 

3I,s« 3 ... ii3.;;s 


tad of manuiheturr* of bair or goat'* wool, not made tp, and wholly or in part made 
Bp, 333,3001., ta fotered at conpotiol real aaloe. 

HAIR BKL!SlIE8,or PKNCUAforartiata. 

Th» imir krmJut are maanlbetBrvd with eoarae hair, at that of the awi^. the wild 
boar, the dlJg^ Ac. ami lhe*e an tunaily mtaebed, by Inodiag with ooid or by aecttrmg 

them with a piec* of tht plate, to a wo«l*B handle. 

The heir eeacile arc compoerd of very floe haira, aa thoae of the mUe, the miatvcr, 
the nurieit, the bedgrr, and tb* polecat. Tbeee are natmlly moanted in a qnill, but 
■ometime* they are aecnnrd a* in the former ces* with tinned irom 

Tb« BMMi owTiiiil {fnAlity of s good pfocU is to fomi s doe pocat* so tluit sli tbs 
hain wkboot eaceptiuo may be ani^ when they are moialened hy laying ibetn upon 
the longue, or drawing tlwin ihmugb the tip*. When hair* preaeut the fitrm of aa 
climgal^ oooe Ur a peocD. their point only can be need. The wboie dilicnily conataae, 
after Uiehairi are cleaaaed. In arranging them logeaber to that all tbeir paint* may li/hi 
tbe Mine horumuial plane. We muat waah tb* tail* of the anlm n U wbuae hair* are to be 
B**d. by Kouring thm far f folntion of alnm till they be quite free from gre***. mad 
then *iiiepinf them tw 34 hour* ia lake-warm water. W* next nqnecM out the water 
by prvMing them urangly from tb* roM to the tip, in order to lay the halt* a* amuath 
a* pomibi*.' 'Tliey are to be rombed in the longitndinnl direotion, with a vary dne- 
toothed eomh, and Anally wrapped up la fine linea. and dried. When perfectly dry. 
Ill* hair* are eeired with pincera, cut acrom cloee to tbe * k In , a n d arranged lateparaM 
hrapa, aenmling tn their mpective length* 

l^b of Iheee little benpe a placed aeparately, one after tbe other, in ftnall tin pana 
with flat bottaan, with the tip* of the hair apward*. On atriking the bottom of the pan 
alighily npoo a table, th* bain get arranged pa re l i el to eaeh other, and tbeir delieata 
poiau'riae more or Irm aecotding to tbeir Irambt. The longer one* an to be picked 
out and made lata ao ataay arporate paraeU, wherry each parcel may ba aompoeeded 
equally tong haira. The perfection of the pencil dependa op« thia equably ( the 
luring piuat being prodared limply by the Mtennatiaa of tb* tipa, 

A pinch of one of the** pared* i* then lakro. of a thicknea* c ut T eap oodlag to Iha 
wtanded (iie of the pencil) it U aat ia a litll* tin pan, with IM tip* undemmO, and 
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b khakra ky atriUaf pu m ilw taUc bdfarc. The raal cad nf Um Mr* bebf 
llad b]r the •abcnun'i or •Mana'i kaot, wnh ■ flu* thnad. it ■ ukra oat of th» im, 
and Uin hooftd «itb ■ Ct oaptr Ikrtad or iIm kaoU kri i y dnnra very lifrkt kjr 

tocana at two linb atfekv Tbe dlttaaco fVaa ck* tipa at wkkM Ikaai li^arra arc 
placed, ia at ooam nlaUea to tko aator* at tk# hair, aod the d win d bo^tk ad ika 
pencil- The haar of the pencil miitt be tfiauned Hat with a pair of atlaaiwi. 

NotUag now rraiaini to be dooa bat to aianat ika peneib ia anlU or lia-piale tabea, 
aa aboTO deaertbed. The qailb arr tboaa at awaaa, |tete. dacka. tapwiagi, al p itai^ 
or terka, aecotdinc to the aiae of the prneaL Tbejr are atoepod duna(t 34 BMn la 
water, to twell and aoftea tbea^ and to prevent ibe ekaaoe at their aptiuia^ when the 
hair bmah b nriMd into thro. The hraih at hair b iatrodocod ita tipa iaia tba 
large and of the eat qniU, haeinf prevkaaij drawn then to a point with tba Una. when 
it b pnabed Ibrvanb with a wire at the mma diaaaatcr, tiU b eea i aa oat at Iha ether 
and narrower end of the qoUL 

Tha aoialler tin penetla, the ftner naxht the katri to bo. Ia thb mpect, the naan* 
(keturc rrqiiltea mach dabcace of taet and experbaca. 

ilALltlTM. lit ana aar JuU. A genaafdT nuUatcaaa aahnab bebafiap to tba 
claaa Uaaleropoda. Thate abelUf ponding a >ae nnen. art axienaleetp atad ia tba 
amaatentaiiaiB of papier nuebe arbebt, and notbrr-of-pearl orn t roeatn 

tlALOOERE, M a torn cnplojted bjr DeraeUna todeugante thoaa ubatanaea wbieb 
farm coapooada of a aaline aalnre tbetr oaiiNi with netab 1 aaeb are rhiorino, 
iodine. broBune, flaoriae, and rjraaogen 1 the nUa tkai formed being calbd ket w'd 
•afta, Onn their reavmbixnee to conaMia tail (NaCI), (dki, tea aalt, a^ tOat, kimk 
Htnee the ditooeerj of tba conpoond haloame. Cpaaogen, aoaaa ebruiatt baeo 
been led to eiew all aalti a* aader the tjrpr at haloid aalta t ateamiag la tba dUTerrat 
acid* certain conpoond habfrna, aa in wpbarie acid the balogvoe (80*) t la nhtb 
acid tba balOftene (VO*) Ac. 1 wkbk In conbiaatiati whh btdmgea torn the aridei 
tba different taha being formri bp the dbplaeenant of tba apdrogra bp tba metal, 
aa fcdlowti tnlphnrie acid (U80'X aalphau of puiaib (K90*A ni^ add (UNO*), 
nitrate <d lodn (!!aN(J% Ac.—II. K. B. 

UAMMPIKE. A atrong wooden bar, need aa a beer to more the wlwdlan and 
eapttaa in bearing the anebor, or raiaing nnp bearr wvigfati aboard tbip. Tha 
bj^b b Tonad, laaotb. and eonewbat taper. Tbe other eiri la M|tiared to it Ibo 
hnba in tbe bead of the ea|atan or tbe hami of tbe windban 

HARDENIKO. Tba nrueeaaea bp whkh netab are rendeied harder than ibep 
ore when Ihcp ftnt bare the haada of the worknaa. 

Some awtab arc hardened bp hamnaring or ratling 1 bat care b leipiired not to 
earrp thu loo fiir, ai briubnen nur be iadnerd Aoddan eooltag ia bad rccuarte to 
with annu tnetalti Ihm hammered iron spnean after aaacaliog to be r<{oallp aaO. 
wbetbor enddenlp or ilowlp eoobdt aoncaf tbe inpttre kiadaof nullenfab iraa hardeo 
imawnioo. Steel, bowrrer, ree ei rai bp laddea cooling that extreme degree of 
hantoeH combined with lenacilp, which plaere it ao lacalcnlablp bepood map other 
m a t e r ia l Ifar the nutaalkctBra of cattiag tooli. 

In bardeniag and Icmperiag eleel there are three ibingi to be eonaidered, oanKip, 
tbe mcBoa of beating tbe oljecie to rtdam, the raaaaa of oanlin|t the aaaw. aad 
tocaae af aMipiag am beat far tnm/arimf, or “ biting them down.* It w not ptmiMe 
io tbia work to enter into the auuiipnblorp delaib of bardeniag iliial for nriotia pitr- 
poaca I Ibe moet mlaablc infarauliaa on tbb eakiect b giren ia Holtcajiflel'a wnrk oo 
Tmtutt) aad Mttkaaind itampmtmtam. 

Steel praa are hardened bp being benlad in large qaantUbf la Iron irapt wiikia a 
fttmaec, aad then piaaged ia an oilp mixtarai gcoenllp, tbep are likvwbe lempriwd 
in oil ora compoiiuim, iIm boiliog point of wbieb b ibe Hnn aa the temperatarr Mlted 
to * Irltiag tbem down.* 

Sawe epriagB are hardeacd la rarioni compcailiaoi of oil, tart. wax. and other 
ingnfdienta, * which however loot their banleniog peopen p after a few weelu' roiutaat 
aat.** Slerl plalei are hardened occaiionaUp bp ilbwing water to fall on them when 
hot. See Tnaxena ExaBATtna. ^ 

Caaa bardeoing b ibe prni'eM bp wbieb wrought iron b ffnt cenrerted rxteriotlp 
into beel. aad b aabaeqaentlp banbned to that panienlar depth. bBriag the cewtral 
parti ia their ordinal oonditiaa at Kift and dbrou imn. Tbe princienragrnto aerd 
for earn bardeniag are aafanal mattan, at the baofa, borai. bonce, and tkini ^ tninaln 
The pmntata ef poiath. which b a oonponnd of carbon end ailmgen.babocmplnTod 
ftir caae hrrdening. la principb b b the noM ae tba aaimal inhttiineni Tha iron 
b heated he tba open Are to a dall red, aod the pmetialc b rilhar eprinklHl apoa k or 
robbed on in tbe lamp 1 k b retamed to the ftn for a faw mioolea, sod immened In 
water. In the mlntne ^ Imrdner’e ** Cpdupwdia,* am Inm mad Stml, edited bp Bobert 
Uimi, the tnhjecti of bardening and lentpeiiag are treated ia a practical manner. 




UAT MANWACTUBE. 

harpxess. 

IV»d ^ «.!.-«. 

‘“M^lfdSw^ Krf. offc«*.m.-hidi AOW. u- r«»-^ i««« “ 

**" cramoB l^n»*t4 u*lrt gm* »«rta»y. 

*. < ?y i d ii» CTy»t»n»» 4 .Mirt y. 
a, Colette I inuw|i««o‘ ntmj. 

4 . ftaartfoTf cryteBUia* »»n»«y. 

7. QmrUt tnatfvmt. 

a, ri>»>oe I diUtv 

>. SknJun I cl»»*«U« »»«eti«. 

l(k JimwiomtL „ |. ■•fly Bditiaite hR dietitteaty* 

Tb« following teU*. oominlo* by W- U" BfaKtil 

tLo «eal< it Mob te 


MmUmm. 

fovdMis * 

f>tju»oii4 frotn Onnis 

to 

rink diamond - 


It 

lUuiab diamood 


If 

VeUowUh dUtmood 


If 

Cubic diamond • 


If 

Itoby - •- • 

Pale tnby from BraaU 

IT 

If 

Ttoep Mm aapphire 


If 

Ditto, paltr 


17 

Topaa - 


IS 

Whlttob topaa • 


14 

Roby ipinel 


U 

Bohemian topaa 


11 

Ean-rald • 


IS 

Garnet 


11 

Agate 


11 

Onyx 


11 


»|k Owf 

■•T 

S-4 
a^ 

Il'S 
a-t 
4t 
a-3 
S'* 
a-e 
4a 

as 

1^4 

a-e 
t-e 
44 
a« 

i-a 


o 


pBrdociTX * * 

lleddraul uiFtbyn 
('r}yuil • 
CornclUa 
Orvn ^P«r 
Rnldteb yellow 
Hrborl 
TiiomialiiM 
Qmrt* 

Opnl * 
ChmoliUl 
Ccolile • 
nnor 

Calcnnwu lyer 

gfsr: 


la 

II 

n 

It 

II 

« 

10 

10 

10 

10 

10 

s 

T 

• 

a 

a 


, arm 

ft 

a-T 

a-e 

a-7 

ay 

a-e 

ae 

a-o 

a-7 

ae 

a-7 

a-i 

a-5 

a-7 

a-8 

r7 


HARDWARE. Coder ikU tern U «wprrl«»Arf «b« artidc. nunii&ctored of 
oftbrbi-rrnwwl* 8.* th«e rtep*eHT«ly. 

II ARE WOOD. 0M StcamoRC. . . , , 

IIART^IIORN. 81’IRIT OK, to tbe old BAino fcr th* oolntiao of aioijiooio la 

m»irr tha Ihioor mniimbi of the I,ondan Hmnnacopoeu. . . , , . • 

HAKtIOOL A lera gi*eii to n kind of •udjrtaae prodoeed U qnitnrt of 
Krmtob Rngtoooe h> Kent. When of good qodit» U to employed in bniUuig »be 1^ 
rior widto ofehwchn. The tollowing to to tnilytes of Uamoek by Dr. Plomby, of 
ttabbtime i— 

Carbootte of lime .....--aa 

Alumina .••••••*** 

Oxide of iron - *•*****.? 

aaica- 

Small ouaolltiee of phoiphM of lime, loda, magneeu- 
• chlorine and ealphnrie acid ... - - _« 

100 

n.\T MANXT'ACTl’RE. (AW A ChojteAer, fr.l /feOam^lei^ Germ.) 
lUt is ibe tuune of m wmtiog for tho head worn by both seEta^ bot prmapoUy yj men. 

At the an of mshiiig katt^ not tofolre Uw d«Knrtfoii of wy ctt^os iMchms^a 
or any iateretemg pt«c««u w. temU not i^ tery 

■nlilcet. It will be BiaeioBt to con-rey to the reader a general idea of tha melboda 

cmploTod to ibi* mannfaetnre. .... m _i . 

The maieriato need la roaking etnlf bate ar» the fbn of harca and rabbjlaneed wm 
the bmg hair, together wbh wool and bcaTrr. The hearer M r«emd nc the nnrr 
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HAT MAJCCFACTLTRK. 


bMlv Tba far b flrd taM noa • bnnlb mala of wned ar wbc, vhli lonijitnillaal 
npnilas*; ixl the 0 |Hmtnr, b; naim of an inMrnamt ralM iba tarw, (viiicb ia a 
pim of ctaKic Bib. tia or mm firct toog. with a ca*g« Mivlcbeil beiwvm iti two 
•xtranltbrn. and made In Tibrata by a bnwatiek.) aaaan dm Tibraun* atriag m unka 
and pba apon tbe fur. an aa to acattor the fibraa ia aU dinctiani. wbUc tba doai and 
flltb deacmd Ibmocb tbe rrida of the bnrdlr. 

Aftar tbe ftir b tliat dmen by the bow fhaa one ead of tbr bnnUe to the other. It 
fbrmi a mas caUed a hat, whkb b oaly half tba qaaatity niOciem far a hat. Tba 
bat at'rmpaJt thaa formed b raidercd compact by prraainit it dowa with the hmrinimf 
Mkim (a piece of half taanni leMhcrXiod the nnkta of tba flbrea b larrcaaed by etntr* 
lag theta with a riotb, whOa the woriiman p rrrnea theta together npcatcdly with hb 
handi. The cloth bebg tahra off. a plaee of paper, with ila ettmera doohled in. to aa 
to give it a irUagulsr oatliae. b laid abore tto bat. The oppoaite edgra of the bat 
are then folded orer the paper, and being broaght togrtber and peeeaed agaia with tba 
baada, they form a roaieal cap. Thia cap b neat laid apoo another bai, ready bar- 
deaed. lo that tbe Joined rdgea of tba Srat bol rrel apiia the new one. Thb new bat 
b tatled orer tba other, and hi edge* joined by permare aa beAm-t an ibu tbr )<Ha. 
lag of the Am oooiea) cap b DjIjHMltr to that of tba lecoad. Thb rotapnaad hat b 
aow wrought with the handa for a eonaldarable time opoii the hurdle brtwem foUa of 
linen cloth, being oceanionilly aprtnbbd with clear water, till the hat b hwatti, or 
rendered ttderably firm. 

Tba ca|»« now taken to a wooden racaltrcr, liha a eery dal mlll'bnnprr, ronaittlnc 
of right wooden pUiaa, aloplng gently to the centre, which rontaim a ketib filled with 

water aeidnlatad with anl^iarb acid. Iha 
technical naoM of thb reaiel b tba taUirp. It 
eomiels of a hcltb x, fif. >01) and ot the 
plankt^ a, c, which an eJ^og tdaan, niaallT 
eight in namhar, one brine nlUatrd lo eaen 
wurkiaan. The half of each plank neat tho 
hettla b made of lead, (he npper half at nut* 
hagany. In thb Ibinnr the hat b accnabmaliy 
dipped, and wronght by the bandi. or Mma- 
timet with a mller, upon the tlnping pUnha. 
It b thaa fulbd or tbiekeaed during four or 
fire konn t tba kaola or bard mbetanm are 
picked out by the wnrinma, and frrth Ceb b 
added by mmat of a wri brnah to tboae paria 
that rrqnira it. Tbe bmtm b appUed at tba 
end of ibb operation. Ia the maotdhctara of 
beaver ham, the mondi of beer an addad to 
tho liipior Id tbe arttir. 

5/ii;ipiay, or thickening tbe thin ipolt, aeen by luuking tbrnngit tbe body, b p«'> 
Ibtioed by daablog oo addithmal atnlT wiib aaccomire ipplienlinne of tbe hot ariiiniona 
luiuorfoam a briub dippad into lha kettle, itolil the b^y bo luflloirnlly thrunfc and 
made imifonn. After drying, it b atilfoo^ with Tarniih rompoaition rubbed la with 
a bnuhi lha iaeida larface being mon eopiotttly imbued with It than the oaterj whUa 
tha lirim b primliariv eharanl with lha atimining. 

When once more dried, me body b ready to be cormJ, which b done at the Ar/irry. 
The Hnt cover of benrer or oapnlog, whmh baa been nrevi owa ly hgwtd, b ainw«d 
eqaabty over the body, and patted on with a bruah moatenrd with tbe hut liquor, 
onlil it gate Incorporated i (ho cot etide toward* the toot, being tbe poiaU which epoo- 
taneotuly iatradc. The body b nav pal lain a eoant hair cloth, then dippe<l and 
rolled ia the hot liquor, until the root endi of tha beavar an thoroughiy wn^nt ia. 
Thii b trchalcnlly called rolling off, or mpkimtp A atrip for ilw brim, rooad tbe 
edge of the iotide, b treated in the aaK- wayi whereby eertylbing b ready for tb« 
Mcnod oorer (of teavrrX wbbh b ineorpnatml in like mannrri ilia roiling, Ac. being 
oo nt in n ed. till a uniform, cluao, and wcU-folted hood b fenord. 

Tbe hat b now readjr to raceire im proper ahape. Fur thb pnrpoM the workman 
Inrni up the adgi or bnm to the drpthof ahnat tf Inrk, and than mama the point of 
the cooe hack again through the atb of the cap, to aa to produce atuaber inoer foU 
of the lame depth. A thlH fold b inland by retnmliig the point of the cnoe, and 
to on till tbe point reaenihlea a fiat rirealar piece baviog a namlwrof coBeealnofotili, 
In thb Mato it b bid apon the plank, and wetted with the llqiinr. Tho woekman pnD* 
onl the point wkb bb tagen, and pn-iari it down with hb hamU turning It at lha 
arma time ^nd aa ita eontn apon the plank, till a flat portion, equal lo Ike crown 
of the hat, it rubied out Thb flat crown b now pbretl upon a block, and, by prret- 
ing a ttriag called a rmmmamltr, down tbe tidei of the kli<«W, be Ibraea tbe parti idja* 
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cent to III* crown, to 

p„,kcml .po«»U«* ro«rf ■**»*> “<« ^7 

-st.'tSTAT"’ 


mn,lW « U- i«.i<»*of Uir etoini,j«r ^ U wmHimr* 

Tmogl.. .od ^ 0- li* ‘^x 

% litU* thlaoer Ik" **“* by caller*, i* i«w w‘“ • 

emw^ and Ibe to «*«». «» ‘k' •'«*“■»« bMin. »nd 1» 

TItr h«l fa then iK^ennl by c*l«>.W W Ufalyrnl roowl «» tb* brim 

linubcd and Ironnl till it rccritci the l*rot^ .jT^ 

STi^hnifc fix«l at tb. oj a fa.“ an cd,in* of b«»«r 

l^wcrer, ia not cm "“rely lbiw«li;^‘ tfad up in a gaua* paper, which 

row ml lb* eatemal run of the haL „«wTmtloM of UninK and Modlug- 

fa orally iroowl down, fa tl.« n^y <hr the ^ . ^ 

“ Th. U to prod-m; maurial 

ptwparalinfi, Armp* ^ *<•«. «“eb effect«l by a aort of wmnowi^ 

p«- 

coaraeT. _ „ fiit»p«nibaw’a machine, generally employed for 

JSlTi''^l5‘^'Trf41^*urh or .undani upon -b^thm of thm. 

*40 f / \ indi 



, . . . <. Tb. laiba A ia intuoded to b* eropbiyed when the 

taihiw are mimnl^ ■*,*«.^.*;,t the flat lop, and tho upper iide 

e„«n the ^ fa t» ^ .Tia irm-d rSoliua bring gieen to 

of the brim fa ironed, and latM c, t—-fii«i morarCaa a atcaai-engioa, watcr- 

tbe whole by meaiia of a band pami^ T > imaaea orer 

wheel. »c.) to th. drum on the “““^ rtSTLh. a of chneW 

tl» ngger*. which mdi^ tJmajfa^ the Thi. 

fa «n?:.d. and ^ ’I- ^nn^ta S U Vmade, of 
Week fa repriwenicd in in order lort^iw ™ ^ 

trvrnd pfavea held ftat by the centre *”|**'P. . .kBck. at wc rat* of about twenty 

„d mb. pound the mrfam f '* ^ ^ ib«Tbuch d. wid nud* to 

2 ',£ 

V .lip* Krtra^tbc bH».ib. btakt b ram-rf f™ 
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tlM blW. n4 ttkcBCNrt of tks Ut, *Wa Om WMk >■ wtmiMd aina tk* rback 

A ui4 —«*» la tarn main iba band ml tb* •orkam, M Vrfcfc. 

Tlw hat is sew to b* rctoimd to tb* lalb* e, «h«R it it iatrodacad hi aa iamtad 
■toiuaa, htovacn iba ana* 0 f aamniiii lb* riai A A, lb* top aaribr* oT wkkb I* 
ahowa al M. »4l. Tb* apiadl* < lb* Itoh* lam* b* itadar Maaa to lb* !•«. bat 
■Invar i calT tea toraa par auaato »itt b* anAriaai. Tb* vorbaua aav (nonth* lb* 
andar ad* ot lb* briat. by dmwmR lb* iroa acraa* k. that la fraa tb* mir* aataraada 
Tb* bat il lh*a earalbUy aaaauard. **4 aU tb* ban aad roan* ham ptebad evl. after 
which lb* laKKakiag pro ». «ia ia ptHbnaad aa brfora. aad Iba dnaaiaf of lb* hat b 
aaaipl*M. Thb daaaripibai tt iba naaaibrtnr* od Iba baaaar bat baa baaa ntaiacd. 
thnoph b ia B*v bat liltia pnciiaad. lb* adb hat baaiag labaa ha plaea. 

BUk hala, fiir aavaral y*an alter ibry war* aMaaiacland, v*r* UaU* to two •bjae 
llna* I ftnl, tb* body or aball orwr wbi^ lb* aUk aorrhof ia laid, waa, Itena ila bard* 
aato, apt to hart lb* head | a arnnil . ibaadm al lb* crowa baiag aiaeb atpoaad to blowat 
ibe allk nap anaa gal abrtolrd. aa aa to lay bar* lb* Matiai laa a da tio a, which la ant 
eapabt* at takias *a da* a bfaub dbr aa lb* alibi vbca** Iba hat aaawtoad a ahaliby 
appranuMc. Aliaara. Maybew aad White, o# Loadoa. prnpiaad to nwedy ikrto 
drtrcia. by tnjbiny ik* hto bodf af ataff ar wool, and r«u«*ia( lb* itiftB*** ad lb* 
hracr pan raaad lb* hrha. by attacblaf a ocatiag af btorer apea lb* aod»r aid* af 
the hnai. an a* to iwadar tb* M pbabl*. Buaad lhaedg* of lb* tipar *p»wa. a qaato 
lily of what i* aallad auip waa ia to b* altacbcd by lb* ordiaary aprraliaa of 
bawiaf. vhbdl vUI r«iid*r tba ado* aaft and aiaatic. Tb* hat ia to b« alterwaid* 
dr*d of a pond biaeb coioar. bath oateid* aad iaaid*| aad b*in( tb«a prapariy 
■dSraad aad bb^ad. hi ready tat tb* earrritw of ailk. 

Tb* pluah raiployrii for eorrriop aUk h*ta,i*ar*ia*dBaporpil*wo**ooaoally apiia 
a eottoa feoadauaai and the eocian, baiap incapabl* of i***i*inf lb* aaaw brilliaol 
Mark dy* aa lb* ailk. raadcra tb* bat apt to tarn brown vbcarnw lb* cUk aap I* 
partially worn a£ To cnantaracl ihia nil. tb* foaodalhan of ib* piuih i* o«w 
frr<{Bmt)y mad* aoUiwIy of allb. To tbca* two ImprorvaufMa. now prnty faaacally 
latrodac^ tb* pr aaan t rxcrlWae* of tb* ailb bal* may b* aacribrd. 

F> 0 . bta ia a aiit* tmw of tb* eardinf rofia*. *nplny«d ia prrporfaqt tb* ailb ftir 


bata. with a burixooial plan or *i*w of lb* tower pan of ihc cardinp raaeblM. abuwiiif 
tbeoprrati]^* partasf ibr wiii^(appar*toa.*acaoiicet*d to lb* cai^a* rofio*. Tb* 
doAur cyllodtf ia eorrrad with tlurta of wir* earda, aoch aa ara oaBally nnpioyad in 
carding cogioaa, and tbca* filbiia are dirided lato iw<\ ibmt, or mar* apacia ratooding 
roood the prripbery af tb* cylinder, tb* object of which diTiaton i* to arparntc tb* 
alirrrinto iwa,tbie*, or mure hccadiba, which art to be euaductod to and wooad apeat 
dictinct blucki, ibr making ao many arparale hate or cape. 
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«. .u ur««i 1^ p«iw^«4 k«-u, »a 
pmr. ■> IB 1^ ori^ry foodini cfcuU. Md cktwI throofli 

•ctoBlKl by • rnrriaiM ^ ^ «.Hb«.t/tbe bUckia t 

Ukea m •bo^T^pr.^Bt ooufluioB, arc “""Jld iixia 

XlvM bk> cfc« i oc wojcli two <»y u. ^/mmI ii»ii»Utomolir«bir »e*M 

of B b—d » P. tba btocka. ubil* bboiImt p«U*T 

"»rr!ri^.r,TT7S^ 3r.itjr'btsstj s’ 

Thi. ^^ «T»hi«h l*Ter i. ottBchcd 

drawat^ ahja taroa th. abaft and oaUcaa acre* «. aad ihia 

■•caaa of a haad bob !”*** ?» ^ ..i. gf ||k (dn caaara tba caoi 

• ««*“ roller on lb. rid. of 

sa rosr-'Tssxii^ -ru,. »i-) -- 

bhxka b.iB« cookaDy fonoed. or of other “”g»^ 

O^ in Wiiri th. riirm iliw. Thia k rilectrd by 

rsi-.Thkh^^ Tid^jS th. ™ ty Ih. r.i*UB« of two reUrn a. u- 

I.TR “t*^^ ^ dram a wlU at thT^ Ttcrlr* ^*cw 

„d th. larpre P« « ^0» Trreia. «id of ih. Wrrr I, 

SfSSSiM.- ■■^■««a;»“ *“ •'“»"-*• 

gn^Xrd «« Id lb. I«»*rr part eaoi* lb. bloeka c. torerolro 

^,-«dly.th.q^b«»™rt th^ tTmorol npon b« rolln. to 

JT^ ^ ^ n !■ nf tkai VJnrkA. At wbWb t jPM* th* Ottlckct fOlAlioil of ibd bloCk* ■ 

meua of tba Wrw and oiriapc iiulad Ibareto. _ - - ___ upoa 

"To-riy^rentai- 

SiS'C S ES7 tTSTf?*" -I— ^ 
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e»«4«.tWUipirf«W«fc«»fo»c»«lwUhiro«DU»-**fc l/pn«Ui^Iiklrt, 
mn hrtU*a Vt fcnuPt Iwte*. or by rteun. iW bodi«» wrmp^ i« iho on 
»>ii» * e r, ■»» pUcrA ua pwtd opoo by thr flop* crcotmJ^ A didiM ^{x* 
nid* red*, to «bicb lUpia trarorria* tootion U girrn, bytoMooodcha^ itftoeb«» to 

Edt«n«uiii«bw»«. ‘Olu. b« ta tooTod by • rootfy emik/. whieh h-Ito looto* 

by poUeyt from wy ■etoaJm* power. Wben any ooe of tbo fiipa ta lorwrd wp to 
rwiimc th» »>~<^ froat iMMalb, (bt cbaioa baof hwady. and Iba flap rcnaiaa 

**^rhm«u»arhat bodioi, afterhBT’m*brewhardeanl b ibaaaanneraboredi^Ti^ 
mT br felled la tbe aaoal way by haiiA ce lb«y are felled ui a iUlia« Mill by M 
procree cnpioytd fer auUiaft ebllie. eaoepi that tbe hal bodba are oetaawo^y 
takea^ of the fallm* mill, and paeaed bctwres toUeta, fee tbe porpaaa af ruiUerm* 

tlw* felt morv prrfeeCe. ? # i 

Mr. Carey, of beaford. obtained a patent m October. IMI. fee an iarraiwa of certain 
nmchberr to he caipbyed ta the manoferiuiw of beta, wbieb ia bgenioae and «»•"* 
to br worthy of aotbebtkiaplaee. It eoneida b the adaptation of a eyel^ of r«i^r^ 
farming a machine, by nr -of which tho-operatlan at ^ 

*■** * hearer or other fbr aie} he 

made to attach itael( and w.>rk 
into the bdl or bat body, with* 
oot the n eeeea i ty of the oidl* 
iiAfT soauaI opmtkiiiie 
The arceanpaayiag 
|a|rr repreernt the a i a r bi a e b 
earerai riem. far the porpoea 
of eleowiag tbe aooatructioo of 
all ila porta. Fif. ttt le a 
front elrratioo of IM macb iar t 
/p. t4& b a eida eUratioo of 
the tamei ^ P4d it a bagi- 
tndinal eectioo of the maeh in* I 
and JIf. (47 b a IraBeremc 
atetioa i the aiauiar Icttxra la< 
dirating the ume parte b all 
thr Bgnrct. 

Cp^ a brick or other tail' 
aide baae. a famace or Are, 
place a, b made. bariM a de- 
lecndlaa flue A far tw pur, 
poae of carrying away tbe 
■tnokr. A or thtllow. 
roael re. farmed of bad, b 
placed ortr thr furnace I wUch 
Tteeel b intended to cootabi a 
■uar Ii4|aar. ae a ndarioo of 
ritiioUe acid and water. (>n 
tbe edge of tbb pan b erected 
a woodaa caiiag JdJ. which 
enrlneer threw eidca. barinir 
tbe ftmrtfa open fur ibe pot- 
poat of obtaiaiag arcru to tha 
working apparwtoa withia. A 
terba at whet amy ba termed 
Ualera rollrrr. e e e, b raoun^ 
oo axba laming fat tbe aide 
eaeinge; and aootbor terba of 
aimlltf lantern rtMcIt,///, b 
in tike manner mounted abora. 
Tbeie lantern roUcra art made 
to inrolaa by meana of bceel 
piaione. fixed on the endi of 
tbeir axba. whbb are tamed 
by aimibrbrvcl wbeeb on tha 
lateral ibafti f, and k, drirea by a wiack, i. and grar, aa tbowo In Jipa. (44 and (4fi> 
llaring prepared the bcdica of Ibe hau, and laid apon their eorfacce tbe oeaal (oe^ 
inga of bearer, or ocher far, when to pre par ed they are to ba placed betwran hair 
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cloltM) niul ihafc bur ctoUii fnUrd vitliia > canru or o<ber niiuU* wrmpfirr. ThrM 
or mor« kati hrinK ihn* mcinoM ia cwb «ra[ipor. tbr paeki^ an nrmllf pot 
tujM or forkrtj in so ntUco band of aackclotli, or otbor •uitaUe material; nhieli 
eadlnn hand ri eaUmled urrr Uta ianirm rollen in ilie mnehine. 

In tbr Bm iostanc*, fur Ibo pnrpotr of mcrrij attaching the fan to Iba (rlti (vbirii ii 
ealled alirklog, when netform^ hj tiao<I>. Mr. Carry pirfen to paaa the rtidlcM boad 
did. with tbr corerto hat hndirt, orrr the npper of the Unlmi rolirn, ia 

nfdcrio aVotd the inoaorraieiice of dirtarbing the (ur, which might occnr Bt>m >ab- 
jeetiag them to inuncnian in the aoiiittoo oontainrd in the pan, beibfw the for bad 
^ecnor attachod to the laaliea. 

After thii oprt a t i o o at aUcking baa been rffreted, be diileada the cadlrB bend did, 
orer (he lower HTiee of lantern rolten ( e r, and roond a carrier roller I, aa fhown in 
/tf. MS] and baring withdrawn the bat bcalla for the purpuar of examining tbem, 
aial changing their IbUa, he pecka them agmin in a aimilar way in flaunel, or other 
■aitable clothe, and introdnocr them huo the pocketa or htfiof the mJIcaa hande, oa 
tarlfare. 

On patting the mnchbirry in rntntory motion in ibo wny dctcrihrd. tW h^ win be 
aarried along ihningh the ippualne, and mibjeotcti iff the tcalding Hiniina in the (era. 
an aieu to tim petamm , oad to a tnrtnoaa aetkm betworn the riba ^ the lantern nilim, 
a< ifaey reridre, which will ecnee the eodi of the Ihr to work into the IhUed bndia of 
the bat*, and by that mrane permaaentiy to attach the nap to the body t an operatloa 
which when periunard by hand, la ealM ruliiag oBL 

A ramiab made by diwilriiig ehrliar, mulic, ■ ndarar , and other mlna in alcobol, 
or tbt naphtha of wnod rinegar, ii generalty etnpinyrd ae the Miffroing and walcr- 
prnnf iegrrilieiil of hat bodice. A a^ulion of ceoutcbooc ie oftea appli^ to whele- 
booe and boroe-hair bat bodiro. 

The Billiiwtng rrdpe baa been prcecribed ai a good compewitioa for eUBTenlng beu i 
fonr pertt of ahrtlac, ooe part of mastic, one half of a pert of tarnentiae. dioMdred in 
Bra ^rts of nlenbot. by ogitaikn and auhaetjneal iwpoic. witboot the aid of beat. Thii 
MllTcaiag ramieb thonld be applied quickly to the body or fnaodatiiia with a toft ob¬ 
long bmeb. in a dry and rather warm workebopi the being prrriooaly Bilcd with 
ita inaide tamed ontwarde upon a block. Ilu body moet be unnwdtatcly oflcrwardi 
taken oft, to prrrent adbeeiioi. 

Annibw method of prooerding ia, fint to dMOoIrr tbc giunt by a gi tatio n in twlca 
the dne quantity of epirlta, whether of wood or wine, and then, after rumpirte toln- 
Ibin, draw off ooe b^ the epirii in a atiU, eo aa to brin|^ the atiffemag to a pmprr 
ecaaiRcocy. No iedunrnt inbacqtiently appears on dilnting this e nla t t t m. bowercr 
wnch it may be done. 

Uoth the epirit and alkali itiiliimiiigs far bats made by the following two recipca bare 
been tried by aumo of the lint booses in the tnule, and have been mnch approrsd of:— 

Sfirit AVi/freiag. 

T potmda of orange sbellac. 

S poonde of giun mml s ra ta 

4 mtnore nf gum mastic 

Half a pound of amber rtmn. 

I plat of oolntioa of eopol. 

1 gnUoa of spirit of wine nr wood napbtba. 

The sbellae, sandane, Buotie, reaiii, ore dlaaolrcd in the apirit, and Uw saintini of 
copal ia added laab 

AUah Stifftming. 

7 poanda of comuuw block thcUac. 

I pound of amber resin. 

4 Minoes of gum thna. 

4 ooaoca of gum maatio 

5 oitncea of borax. 

, Half a pint of aointioa of copaL 

The borax ia Bnn disadred hi a little warm water (my I ganaa>i this alkaline 
liquor ia DOW put Into a copper pan (besrird by steam), together with the abdlac, min, 
ihaa. and mastic, and allow^ to boil for ooraa time, mart worm arater being added 
ccossionally until it ia of a proper coaiisimcsu 

Uat-Dfriof .—The ordinary bath for dyohig hau employed by the Loudsm mana- 
forturert oouaiots, f»r IB doara, of— 

144 pounds of logwood I 

If ponnds of green sulphate of imi, or copperas; 

7| pounds of rcTdigrk. 

Vou IL • O O 
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Tbe copiwT ii •■•lly Barf* • ► mi-cjHiiitriaa ihonr. lad tbimU bt »«rn>B»4«t 
vith aa ifWJ jMkvt or me, hilo wluth ilrm« b* ttduiittnt to lu to rmiM tba Wm- 
prntUTv of Um b«lb m I90» P.. bot no bi|^, o«brr»i»« lb« brM la *li« to 

■tfrot lh« fBiffi nini TjuBuh. ralM Out gnn. with •T*lth Ibt body of Uw b»» ba* h»w 
liabtwfL Tb» kiwuod barin# ba«a lotrodBeed and lUgMtod tor earn* liaw. Uc 
coppan* and Tardlgrk an added m aoee»Baln^^uultil^•^ and la the abotc propnrtuMia, 
alonjc with araty aacotaaiTa too or Own daaaaa ol haia. raaBcndad npoo Ow difV^ 
Burbina. Each let of haU. after brm« anuoad to Ow toOl wiOi nora i im i l ainap 
darlti* 40 mtaaM, ia taiea off the peja, and Uidoat upon Om RToaad to ba imire eom- 
plrtety Uaebaaad byOw peroaidiKBtent of Out iroo oiOi Ow anwapbarie naygn. In. 
3 or 4 houra Out dyeing ia ronplatad. W ban fuUy dyed, the hau an wail waibad u> 
nnniag watrr. .... 

Mr. Buffun lUlaa that then are (oor priaclpnl objacu •eetaipUflMd by bu patent 
iaaentloo for dyring hala 

1. in the oparaOun t 

3. Tba prodacUon of a hettaraolnnri 

3. Tba prmosloo of aay of Oie damagai to whkb hau are Uabta ia the dyeinf t 

4 . The areoanpliabment of tbrdyriag pnecia n a mneb aboner lima than by Ow 

ttmtut m ethod*, and conaaqncnUy laaaening Oic lajuriotia effceti of tba dye-bath apon 
Out uarara of tba hat. ... 

J'if. 9tB abooa ons method of moitructuig Ow apparataa. a a it a aeml.eyluidncal 



aoapvd eoppT riaael. with fiat anda, in which the dyeing prooeaa la earriad on. h d b la 
a wbtel with aereral circular rima moonted upon arma, which rerolra upon an ailec. 
in the face of Owie rima a nnmber of pe|(i or bloeki are Ht at nrariy ojual difUoeea 
apart, upon each of which page or btoeha it ia inteoded to place a bat, and aa tba wiusei 
rvrulrea, to pan it into and oat of tba dyeing Il<|nar In the rat or cupper. Tbit wheal 
mar bt kept rrrolTing with a rrry alow motion, either by gear connecOng iti nxle.r, 
with any aMving power, or it may bo tarned round by hanil, at InlerVali of ten 
mlnulci I whereby tba hau bang npon tba pega will ba alternately immeraed (hr the 
•pooa of tea minutea in the dyeing litpior, and tbea for the tamt apacw attpoacd to tba 
atnwupberie air. in ihia way, ibe prnetea of dyeing, it ie auppoted, may ba greatly 
facilitah'd and improeed. aa 1 ^ accaaionat tratuilioo (tom Iha dyn rat iaiu tbe air, 
and from tba air again into tba batb, will enable tba nay gen of the atmoapbrra to 
alrihe tbe dye more {criiwOy and rapaditionaly into the materiali of which tba bat 
ia compiwHC than by a oontiaoed inmrraion In the bath for a much buiger lime- 

A eariation in tbe mode of perfimiing tbia proceta ia inggeeted, and the apparatna 
fy. 94!l ia prnpoied to be empfoyrd. a a ia a wiuare eat or eeuel etmtninlDg liwdye¬ 
ing lM)uor I i t ia a frame or rack baring a uamUir of pega plaeetl in h for han ging 
tba bail upon, which an abont to be dyed, in a mannrr umibir to the ^hael ahora 
deaeribed. *1104 frame or rack ia auipcoded be rorda from a crane, nod inny in tlwt 
way be lowered down with tbo ball into tba rat, or drawn np and expoaed ia the niri 
chnngei wbieb ronf bi' mnda erery 10 or 80 miontca. 

Mr. William llaiMp;'i pnirnt ImproremeoU in bet dyeing, partly tonnded upon an 
iarrolion of Mr. Bow for, eooaiit, llrrt in earning erery tlurnau mma to whic h the 
aatprndeA or bincka are to be attacbed. to alide in and not of graorea, for the r“n‘“ 
of more eaailf remoring Ibe aoid aaapenderi when reqnired. F^. 9S0, repreaetttt the 
improreddyring frame, conaiating of two circniar rima, a a. which are 
Mhcr at top bottom, by three fixed pcrpi'odlenlar bora or the fr aroe -work^a 
Twoatber perpendicularfraaui, er, aimilw to the fonorr, aUda ia groorea, doeo. 
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(l«fd to Ibe npjirr tnd lower riou. Tb«»« groorrt hw inti-IVoctloB tnlleT» ia tbeto 
ftir (he imrpoi* of miking the &«<■<• e r, to iliile in ind onl mot* freely. The 
Mipetulerf or mbmitsirs for 
blocki, hr three meiu, miy be 
man eeuly got it by drawing 
out the frama C c. iboot l^f 
wiy,wbeii the inepcodcn. which 
■re ittacbcd to the framei with 
the him luxm them, may be 
eiiily rrecM. and elibitr re. 
moved or illcred in poeitioo; 

■od eba it ii dooe on one aide, 
t lie el idiD^iyuiie may be bnmgbl 
oat on the other, and the re* 
malnlog quantity of “ ■ u apeodrra'* 
ondcrgD the ■emc opentimt. 

The naieotee mnirha, that H 
la well known to all hat dyrti, 
that aftrr the hata hare hrra in 
the dyeing Uqnor tome time.they 
ooght to be taken ont and ex* 
poMNl to the aetitm of the anno- 
■pherto ah-, when they are again 
immeried hi the rapper, that 
part of the hat whWb waa apper. 
moat ia (he fint immeraioo. Wag 

niaeed dowowarda in the areood. __ , 

Thle la done for the porpoaeof obtaining an nniform and regniar dya. The patentee a 
mode of carrying thia operation into effect, ia ahown in the dgiirc i e a ar* plroli 
for the dyeing-frame to turn npon, whieh ia aupported by the anna f, from a eraiw 
ahotr. Tha whole apparatoa may he raiaed ap or lowered into iba eonper by 
meant of the enno or otW awchaniun. When the dyeing-frame ia rawed out ot 
tha copper, the whole of the caapeodara or hiocha art reeened, ^ turning the 
ratal over apoo the pivota e e, and thua the whola ntriacet of tha hata are eqnaUy 
acted upon by the dyeing material. , . . v 

It nbonld be obaenred, that when the dyeing-frame la raiard dp em of the copper. 
It •faould be tilted on one aide, lo ■■ to make ^1 the bqnor run onl of the halt, u alao 
to canm the riam of tha hata to hang down, and not atiek to the body of ^e « 
Irara a bad place or munren dye apon it. Tha teeand improvemeni de^be^ 
patentee, ia tha cooatnictloti of “ •napendara," to bo anhmitatrd inalead of the ordinary 

Tbeit “ Maproden “ are eompuaed of thin platea of copper, b^ inw iba required 
funn, that la. naniy rroMiliag that of a bat mada m w h a fmo-J aa 

to ba eaiaible of ocm li aetion and espanainn tn tnh different aiied beta, aad aeeplbetn 
dietruded, which may be altered by Iht workman at pleaanre. vna it la 
place tha npua them, or rem i ire them therefrom. The dyeing-frame at fif. fJKi, 
iTdHiwn with otdy two of Iheae “anapendcTi." la order to roofhatan. ttne 

oflhefa ampendeta ia rrpreaanlad dataohed at fig. »S1, whkh eihtblta a ^ f lew t 
and da. 0S8. a front eiaw of the aame. It will be aeon by reftreoce to the Bgare. that 
the anepvndera eonaiit of two diatinct parta, wbkh may ba enlarged or collapavd by a 
eariety of maana. and whkh mcana may be anggmtcd by any competeot mechanic. 
The twii pona of the napradert are propoaed to he connected together by iiw eg, 
and at the jimetian of thine armi a key ia conneetad for turning them rooM when 
required. It will be aoen en refrrmce lo the front rkw. /p. 9i», ll»« 
pendera* or nbetitutea for bkwka are oprn at the top or crown pmt of the halt ihla 
it Ibr the porpoae of allowing the dyeing liquor to portrate. 

From thramlitura of eop^raa and aerdlgria emceed in the hat dyr. a raal qoan- 
lily of aa ochreoua muddy precipitate molH amonnnng to no Iraa tin M per rent, 
of the weight of the eopperav. TTib Iron mnd forme a depetil apon the ha^ whiten 
not oaly cnrrtidea tha fine flUmrala of the henerr, but eanata bath ibnn ^leit 
■taff lo tarn iperdily of a rncty brown. Thera ia no pcoceia ia the wbok oirrle of 
oor mannfacturrf ao borbuona ■■ that of dyeing Muff hata No ray of.gherakal 
■r'lence amna hitbetio tn bar* penetrated the dark rcecaaca of their dyr abopa ^onm 
lattcra hare tried to reoMiTc thia corrnaira brown ochf* by a bulb of dilate miMone 
acid, and then counteract the eril effect of the acid npon tM black dye by aa alkaliiie 
both; but with a uott nnhappy effect llau m treated are moat deceptive and 
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.. d-ynmi rf . dinrbmwB Wl-n ^ « 

MtMimt- Tb. qnmntiir •• IM.. **« U9.M dwwi*. 

’‘‘^WThS {Epi- ni.ncU,Tr.xW>ir^V‘> 

Th« .hrnb lu* • Urt wkUUh ««J, but « >1 » imaU «»1 di«ctth !• wort tt H not 

“■r.'SL'tgj’jrfarHnaurs ^v^ 

undrrwond. bm 4 ft UuW b Un>«7 «»<* *» «‘“J* 

llilEl: MOuTS u, ft »«b. b-r -a . 

tl V A BTH I ramf Fr i /Iwnfr. G<«i>.) 1 » tbft «Ul or boOu* •;•(• )a ft 

‘»«r 

^ ooft »*o“* •“pby'J wkiiCTi^ <!«» itTp^ kt 
qo«Ul,\5 b-nh.*««i .« br«,bl l« tooaoo trcm A. q-BT- ft« ««»• 


HEAT Tbr Foret « PrinclpU npoo •Hkb ihr coodilinftft. 

JmmiL Tbat fthkh pnidiief* «b» •r«t*»io«i tS wftrftrtk 

«r*m b. tt«M4 of to 6W. tUrtxm^ ^ 

It ^ »«IBe« to Ak plftfc. ABIM wo dooil y A<«* •»•» "tocb bore, ftwr* directly, 
bcarina oft iinr of our mftnufftrtuhnj j«roc»«»ft , , . , u. • --■- 

Id^re y«rer or. -lA-Bf ro«.rft*to ^ 

'^Tbw'tSt; w by IH. J-w •» ^ “ t' Jr? - 

nuired A* te«iB«rtture of OBO poftod of Uqoid w»»r by oo« derree of Ffthrw- 

A SubJ^riubt^ ftoy oAcr reode of »o«l«, ptodoco. ft delluU. .,«ft»ldy 

W*^ ft tnmaftnmm* and oaiy^y fmi latoorere *• 

i, *riiW lok o.y ooiiii.r7^i|««f to. r/irt qf iWjrert. « oire«» •or* to *0 

wnISrtfTj^^olTfttont of bfftt. bom whmtcrrr reoreft predotod. 
A, .«h^ch ^ effret 1. ftift^y* .« -pud ftod eon««u q»«itity. 

Iloftt mM bo produced by frieAio, ft» wo »« to Ar detetopmoot of a powrrfon^ 
In the a*l« raSray artUjwi uwia«ci«iilly labricntrd. By the •ttmirtt trf twn 

.i«^ w^S^ wJpbaric ftcid ftod ...T, tlwre botog ft duoitiuuaft of raUm. « 

“ni^predoeod by »My coodlttoo. of cbrmlc.1 eomhiii.^ to nomtroo. ci«ft 
m nnrmuaUT M to prodore InieMe cocnboMwo wwl ere® cxpUitlo®. ^ . 

li^!??oSuin*d by cwnbo^ for oor ordinsry manttfortu^ 
iimtufetie oifft Thift ■ ft choioicftl ftiauia of ooo body wlA ftaatbrr, «• eorboo o^ 
oftyfco* tort to e««rt Ikto. ft» oftcilftM ipp rere ftrew omry or ft 

■ho rendered romifcft by Ao preeeiMft of eltality (tiIsI or nertooft fbwV 
^r^ir»^ol..riy Ao-kAftt whfttoTrr m .7 be.A. more, ^ 

tftiniftiTeleritioo of IMiipcretftre ii ptodoe^ by ft prem ^ .T^T^ 

,l-.trieml or Tllftfdifttarbftnee. »nd tbjrt tbe fttrebftiueftl t»1iio rf A* nxatt 
to rft^y rtprreeftUd by A, meeb.olc.1«/»» oUftbeA 
‘^or ft toll dtoeoftAio of A» importorn pourt, M A« M ^,re 
. Iii.nklM io A« FhAMophloal Tmuftciioui of Loodoo ftod Edtaburgb. • 
”l^ “bl:.tiUU nm-oder A. proper bred.. Bre fttoo 8ru»o.»ft^ 

*^li?AT*RF.orLATOa or TmtftWoorftT. Tbe uftio* (btoo br M- 
.a ta^nioo. ftppftTfttft. tor regolftitog th. ^ 

Her I^D»JiTio«rA«TmciAi, fiW Uie maftocr of ftpplyioc Ao 

Tbe coortrurtioft of Ao regobrtKr to founded upon AomeHttoldibrtJW^ iu^^er 

nu-ul. by Ao iftiito degrtft of beat A tod of iron x./p. 9iX U topped fti »U lo 
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«od inw » fariM a«( •. o«io^ l» > l«d«J box or U.W. ^™i«l bjr 

cuiwt ThU Ub« m ploAirta Into the muer of (ht boikT, •3cnij»*«W of the omr* 

Mds more th«n lb* iron for ■ Uk« dr|m» of trwprrtuu*. »mJ the rod 
iIm> tn!w beiajt W« «***Q y wmnrt!, ohctie^ef tb* bool n*e* lo the 4 «*i^ pJick^ tbs 
elonplMO of U«e lobe pot* the c«dl«l * la conleel «Wi the hrel, a. of the hml kref 
tbeiurllwkliiibtrMiDrnwe 95,1 

of brat Imiftbroe tb* tab* enew, 

and Um collet iirUaa the bnri of r-r — 

Ibe l«»er, dep W M Ot ibo other oiul^ 

J Ihroafh a aiacb |p«alrr ifiace. 
on accoiiai of the rd^rc Icagtbt 
Ilf iu te|pL Tbhi moremcot opo- 
late* near tbe axla of a baUaoe-bar 
«, aiabt oae end of ibia, aod Ibcre- 
hiertnaea Ibe extent of the BwiTo- 
Bwnl. wfaiefa ia traufoiilted directly 
tn tbe bran skewer r. This p^- 
laf down a awiny rcyiaier dimU 
aisbea or eats off Iba access of air 
la Uu Brr-place. The eoasbosuoa 
ia thereby obstmetsd. and tbe ten- ...... -n. 

nerators fbUing by dryrera, the tube shrinks sad diseogayes the heel of Ibe l*sw- Tbe 
cooBterndsc e, fixed » tbe balance beam a, raises tbe other cxlrcmity of Ibis beam by 
raising the rod d of tbe lerrr as mneb as ia niciasary to wake tbe heel boar a poo t he 
coUet of the tabs. Tbe awing register acted npon by this means, presents a greater 
section to the passage of tbe air 1 wbcnce tbe nimbiistion is increaseil To counter- 
batanoe tbe effect « ataiospberio changes, the iron stem which suppona the rrgttlslor 
is lermiiiated by a dial disis, round the shaft of the needle atxrra A,/If. iM i on wra- 
log this needle, the slam below it toms, tut well as a screw at its nnder and, wbicb ratsea 
or hiweia the Icadrn tabs. U the first case tba heel falls, and opens the swing r^ 
giairr, wbenee a bigbar temperalura is twjiured toahittll,by ibaettwasian of Iba tu^ 
We may ibaa obtain n regalariy higher temperatnre, IC on tba contrary, we ralsa 
the tube by laraing the neeitla In the other dircetiaa, the register pmeots a smauer 
opedag, and sbals at a lower teinpcniian 1 in ibia case we ubt^ a regnlaity b rwtr 

lemperatutc. itiatberefure casy.wyskL Bonncmail^ lo determine epriiei the degrea 
of lemperalare to ba girra lo the water circalating in the store pipes. In order to 
fbsiliuw tbo rrgniatttio of tbe apparams, he gradoatod tbe disc dial, and inaenbad 

npon Ha top and bottom, tbo wot^ Strang and Weak beat. _ 

TasmaoeTST. ia the name ef an appnretaa for rejnilating temperatnre, in rn- 
pniimiion, diatiUatiaiw. beating baths or butboosas. and rentiUung apattmenifc *c,i 
for which I obtained n pnlsnl in the year last. It opeiwtaa npim the phystoal 
rlide. Ibal when tWo Ibia metallie bars of diffrrrirt eipamtliiiil^ are nreted or 
euldmad fbccwia# togatber. any change of femperntDrs in them will cam a aenslbla 
nwrement of fiexare ia tba conpoa^ bar, to ana side or otlw 1 which TOtetncnt 
may bo msda to operate, by the interrenlion of lerrrs, fte-, m any desired dejrre, 
usoo rairrs. stopcocks, store-registera, air-reniilalora, &c.i so as to regnlalc tbs 
l.-mperauira of the media in which tbe said eampoand ban are placed. Two long 
rul«n^ one of rteel, and one of bard hammered brass, rireted togaibre, answer rtry 
well; tba bbjCel betag nol aimply lo wdieslr, bat to rtmtni or mmitfg tempcrnlar^ 
Tbe fbliowing dis grama will Uiastrata a few oat of tbe nmnsrons applicstioni of this 

inatnuneot: . . , 1 

f«f. BSk, 0 . f, ia a slngla thermostatic bar, eooa i s ti ng of taro or more bars or rmrri 
of diffvtraliy ajtpaasihlc aoUda (of which, in coftain eases, wood may be one) > Ih^ 
bars or nitrra are firmly rireted or soldrtrd together, turn to fbee. One end tba 
eumpuond bor b fixed by bolts at a, to the Interior of the containing ebiere, boiler, 
or apartiggnt. mimt, whereof the Icmperatnre has lo be regnioted, and the other end 
of the eomptrand bar at i, b laft free to more down towarda e, by the fiexnre which 
will take pinea when ill lemperalnn b raised. 

The end b eunnrelcd ^ a link. 4 d, with a braf d e, which m inored by tba 
flexan into Ibe dolled poailion 4 f, cxnsmg tbe tnttung.Txire, air-tentUator.iW r^ 
■pater, a a, to rtrolre with a canTepmiding a n gular mmioa, wheneby tb| iarcr wdl 
rebe 1 ^ egnipobed siida.dsmpcr 4 f. which b animended by a Imk fraoi the cm «, 
of tba brer « d, into tbe poaiuon A A, Thna a botboow or a srater-faalh may bare 
its tampereture regnioted by the eontr m po ru neoai admasion of warm, and dtacbaiga 
of cold ab, or water. 


so J 
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Fit. 9M, • 4 c it s tWmoaUlic kna|>. mmmei boriMatallx Imwalh Uu. tmrhtttt 
l)w«*i«rbiiliar>MiU. The boopit ttxtd *1 ■(.■ad lb« twotnd* 4 c, M*enaMv««d 
he two link* id,eJ, vitb ■ Mnighi eUdiisir rod W4, la whirli the bmp will fir* u 

cadviec aiMina. vbm ha traperMarc ia 
aherad i c, ia aa a4{aaiag aca«*>aal aai iha 
rod 4 4, for Betting tha berr / p, vhkh ii 
fixed an the asia od the lnrani|r-aBfrc or cock 
JT, at aay daauod poaitHia, ta that the aalaa 
BHJ he Opasad or abet at ana dcairad laia- 
parmtttrr. carmpoadatg to tM oidcaiag of 
the miata 4, r, and tta e ona r a naron a rt- 
trartna at liu) paial 4, lovarda the rirmai* 
fermec al>t at the boup. y 4, ia an are 
gradnatad hr a tbenaaaMter. afttr ika aeraw- 
piece a baa baaa adlnitad. Tbaoagh a beta 
at 4, tha gaiia rod paaa ai | ia the roM* 
taatrr ciatata (1/4. tba pipe lo adaili cold 
aralart f, tba oaerfloo p^a, at wbiob tho 
cxceu of bat water raaa off. 

Ftp. tiT afaowa a pair of tharoKatacie hara, 
bolixil Cut lagalbrr at the aada a. Tba 
free aada 4, e, are of Bne<)aal Ixagtk, m aa 
to act bp tba ertiaa liaka d,f,<m the atap* 
oock a. Tba liaka are Joiatad lo the handla 
of the tnmiag plug of the cock, on oppoaita 
aidaa of ila oantcat arherebp that pioa «iU 
ha taraad rooad ia panportlaa to the vidaatog 
of tba poiata 4, r. 4 p ia tha pipe cooitaanicntiBg with tte atopeoak. 

Soppoac that for eaatain parpotei ia phanaaep, apeiag, or aap other ekeoilcal art, 
a watar-halb ia iv<|airad to be aiaiataiaad atradilp at a tamparatara of ISd^F.i lat the 
cooihioad thenaoalatie bara, hiaged togalbar at SSfoba pUead ia tba bath 

between the iwtar aad iaoer riaaa ia 
a, 4, r, d,heiog ballad foM to tba laaar 
Teaarlalpi aad hare than abdiagmd 4, 
eoBoccted bjr a bak wiik a traer flaed 
apoQ the tonuag plug of tba atopoock >, 
which latnducca cold water froaa a 
ciaterB ai. ihnmgh a pipe a^ «, a, laio the 
boHooi part of the b^b. Tba Iraglb 
of tba link most ba ao adjnatcd that tba 
flrxarr of ibr bara, wbaa ibep are at a 
tnaparalare of 150°, will open iba uid 
atnpcock, and adaiff cold water lo paaa 
into tba bottotn of tha both through Ibo 
pipe I a, wberabp bol water will W dta- 
placed at the top of tba bath ibrougb 
an upan ovcrflw-plpa at y. A a oil 
bath naap ba regoioled tn tba laaM 
plan I tha hot ad orarflowiag fron y, 
into a refoigaratorp worai, fooro which it map hr reatored la the eiMrra at. Wbaa a 
water bath u bcat^ bp i)m diairibotioo of a lortaooa ttram pipe tbrough it, aa i a a p, 
it will be oa ca marp to cooaact tba link of tha ibannoatatie ban with tba larrr of tha 
taraing plag of tba •teani'caeli, or of tba tbrottia aaiva <, ia order that the ban, bp 
tbeir Inaara, map ahat or open the atcam paaaage more or laii. acenrdiag at tba tern* 
prralara of the watar ia tba bath tball Icm amra or Iroi to dariale froia the picab to 
which tba apparatna baa been ^aalad. Tba walra of the coodeaard Hearn wiU pa** 
off foam the abipiag wiading-pipa i a a p, ibroogfa the alopingorifice pt Aaaliaeacid 
or alkaiine bath baa a boiling temperalnre proportioaal to ila degree of roneeBtratinu, 
and map ibenfora bare Ha heat regnlaled by iiaatening a cbennoaiat i« it aod ooo' 
aectiag the wwrkiag part of tba inatmntrin with a atopcoeh i, which wiM admit water 
todiiote the bath wbeurcTbparaporaiioa it baa baoooiceooceDtratcd, aad haaacmnid 
abigbrrboiliagpaiiK. The ipocc for tba bath, between the ootar aad iiiacr)iiBa,H>a«ld 
commuaicala bp ooa pipe wiA tba water cialam a^ aad by aDutbar pipe wHh a aafoip 
eiatfm r, into wbicb m bath may ba allowed to orcrOow during aap aodden autaaof 
rbnIUtioo. 

Ftp. Ml if a (hrraoatatk anparatoa, oomnoaed of ibrra pain af bara did, which 
arc rvprcaantad w a ataia of llcaara by Deal) bat tbep bacoOM nearly Mraigbt 
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Oil panIM wImd eoM. a & « il • ftoid* md. Bxcd at am cad bp aa adjuitfais acTsv 


c, bi ilia ctmac frame f •, luiTiag deep guide 
ntwtri at Inr aide*. /& la Ibr eotk- 
^•rod. altieb MMiTaa eadaari when tlw 



ii|iaarr rrgiMcr-plate i y, nap lie alBxad 
to tbe rod/a ao la to bemnrrd baebvanU 
and fiirwium iberahjr, aecarding to tbo 
axriatinae of Irtnprratore; or the rod f f, 
an; caaw ibe eirealar teroing oir-regwUr, 

«, U> levoira bp rack and wberl vork, or bp 
a ebaia and piiUrp. The regiiter-piate k p, 
or taraiag rrgiatrr i, ia ailaalrd at tbe rail* 
iueorepficriiutaft^cbaniber, and tarrea 
to let ool hie-air. k,la a pulltp.mervbicb 
a card mat to nut or kntrr a bat-air 
rrgialer t ebicb map be riuiated near tbe 
floor of die amrtment or bot>b<iaae. to admit 
but air into tW roam, r la a milled bead, 
flir adJtuiiBg ibe ibemoalat. bp nraiu of . 

tbe acnar at e, in order tkat it map regulaw the temparatare to anp degrae. 

Fif. 90 repreaenta a ebimnrp. frimiabnl »ith a mmrtat, m h e, acting bp tbe lioVa 
K,d,t,t,oa a daniirr / h ft Tbe Bora npanaibic natal la hi tbe prterat cxanple 
aappoard to ba oe iha ootaide. Tbe plane of tbe damper-piata vtU, ie tbia eaae. ba 


1 rk 

If / 



1* :_ 



w 

Ml 


Ml 


tnrtwd more diieellp into iba pocaaga of tbe draught through tbe ekimiiep bp hicrcaaa 
at tamperatarr, 

Fif. bCO lypratmta a cirmlar tnming ngiatar, curb ac la nsed frir a atorr, or ator^ 
grate, or for lentdating apartmente t k ia turniabad nitb a aeriea of apiral tbemoaiaua 
bera. each bar ba^g lUed that at ihe^tircumferettre «d tbe airrW 4,r.of the Hard plata 
of tbo air-regioter t and all tbe bare act ik oouccit at the evntra a of the 
tatamg port of tbe negiater i bp tbeir enda bring Ineerted betvera the 
10 ^ of a amall pinino, ur bp ^iag Jointed to tbe central part of tbe 
taming pUic bp amaU pini. 

Fif. Wt tupmcnla aiuHber arrangement of mp tbennoatatic appamtaa 
applied to n chrenUr turning rrgiater, bke tbe preceding, tbr aenulanng 
apartmmla. Twe pain of ratnpnund bora ara applied an aa to act in 
oaarrrt.brnM«iiaMthcbakaa r,&e,an the oppoaile coda of a abort lerar 
which waard on tbe rratralpatl of the lunilng plate of tbaair-ragiaaer. 

Tbe two pain of eumpotuid ban o k. are tmlan^ circnnfltrcBee 3 
of tbe fixed plate of Ibe laming regiater, bp two abding roda a d, k A [J 
whieb ara famkbed with odjoating acirwa Tbotr motioa or flesnra ia ^ ' 
traiuraitud bp tba tiaka a r and k c, to tbe taming pbttc, abont Ita train, 
tor tbe porpoee nf ibUling or opening tbe Tenulatlng oactarial aprr- 
turra, atorr or traa. aceordiae to tbe temprramiv of tbr air which tor. 
nmada the tbamoatatie tumlag rrgteter. Up adjoatiog tbe acrewa a d, and k r, the 
tnming rrgialer ia mode to clooe all ila apermrea at onp deairrd dagraa of Irmptn- 
lurr I bat whenercr Ike air ia aborr that ttnperaturo, the flexure of tbe compound bon 



will Men Ibe apettnm. 

HEAVE, m auur’a amo, exp rcaa ing tbe ditlncalion of a lode. See FACtT. 

IIEAVY-SI*AK,SULI"IIATE OF BAUYT^or CAWIt • (^A powa/. Fr-t 
Sritatrtfotk, Uctio.), ia on abvndanl minrntl, which acootnpanica rrina of lead, tiltrr, 
mrreorp, ln„ bol ia often foond, abo, in lolge wia ie ea . Ita colonr la nanallp white, 
or fleab coiound. It roiiaa froin Inualoccnt to opaoue. It Iwiaagt U> tbs triinetrie 
aiMrro. but it ocean in aanap crpiblline forma, of wbkb tba cltariM ia n right 
rbomboidal laiim. It ia mrl with alao of a fifarona, ndnued. and granaJar acmeturr. 
Ita an. gr. rarka fhmi fl to 4-7— S'» to 8-.V It baa a etnmg laatn, betwrm 
tbe noip ywt the aUreooa, aometimea twnrlp. It melu at U* into a white 

ofaujur eoauiei. Ita eoamituenta ara U'G, boipto, and 3418 adphttric acid t bnl it ia 
auoieiiaiaa rrwdeml lapon bp oxide of iron, aiUeo, oirbonate of tuna and ainmina, 
and caaiDion|jr br aolpliata of atrootioa. It ia not acted upon bp aeidi t decrcptuiea 
hcfbir the ItlXapipc t and U dilScnlUp foaibW, or oolr on the edgn. In tbe inner 
flam* il rrdnerd Co a aiiIpbnm.aod tbr gtobale wbeo moitlenrd tarlb tligbllp 
brpalie. It ti decompoaed bp calc'mation to coolact with charcoal at a>hiu heat, 
inia oulphurct of barpta t from wbiob all tbe lai^ta aalls a»p be raadilp fonnnL lu 
chief etnpkipinent ia cotninerce k for adnitcratiag while le^ i a porpoat whieb it 


• TW uni Oora km hM amlM l> lk« raa mir amon raatatr, af an aaitkp agam n o r a, aoeUrtr- 
wMaa aaliiir. wank U laiuMi lottarkriliir* aid Banmdilon. 
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liEMAJITE 


todilr oa tccont rf lt» dmity. lu |mMM h •••iljr «U«*cirii fcy dilaw 

nitric aeU. whicli dinwlTW ttw cnrboiinU of Icml, »««t W«»cn thn hmrj tpnr. It m 
nbo ■ nHU locrriinrt bi •oni. kiinb of pwtrry. «nd »ty. ^ 

Ib iwt tb* nOoviaf onastltk* wet* nanl » Mtanl SHtuttn)i 


Abtoo Moor . . • 

Itortbctnlicriniid. Fattar/tU 
IVrbjihire . . • 

LandWiUle uni Sti]i(oa • 
Itantry. Infaunl 
Kirknidhriglit 
Itlr of Arru 


Cnrtiaaal* 

do 

8«lphat(* 

do 

do 

do 

do 


T. 
44 a 
1043 
•000 
1000 
TOO 
TO 
330 


Cn 

U 

u 

o 

o 

0 

0 
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nr.CKI.K (Srmn. Pr.l IhfM. Gma.) h nn tajdcmrtil fhr dbaurvriaf ih* flU- 

ucnWoffluunndlmTioniSnahipninUclUmkturtinu-. S-ii^n. 

nKLUHiB APHi’ wu lb* nua* dirna kjr M. Mntpc* to hm |iroe«»« to o^ninf. 

lliro<utkilir»««ncy ofikoaiUTmynnpoaiilnlcnoftooulardlnurotrrrd »nh rm>^ 

the imorruUm of eilrmnl obiacu. The pnecai ban ben enployod of lu> jmr« In 
prva^g Uthodtnphie Hoot., nnC ntud or copjwr nUtnn. to twritiM 
IninrrniinTH. ablnb nugbl W labirmimtljr printed from. The aaoni bcliognpb; u n 
Ikr^iow nponilinnu eon tbui pbotcigmphy» hot tho Utter hnn hcccm. loo ^nimiMally 
fined la our Uagnagn lo lenre any hope of oar ntaratag to lb« Ibrawr. 8re Paoro- 

”*HELioTROPF. U a mrialyof JaapCT.miied with ohiorilc ,grata earth.^diafiagr 1 
oeeaaka^ly aiarfcid with blood rrf point* t whence it* ealgar aaaM of itod t^r. 

11EMATI5R U the aane fiTm br it* dUcoeerrr CheermI to a cryetaltiM *a^ 
laince, of a pale pink ootoar. and brilUaat laatre wbra eiewed la a iaan, whirh ha 
eilneled from tafwood. the Uammlaiflim Cam/mrkmtm of botanUU. j* 
tbt clurneuriitk pmicipk of tlui 4j« wood. To prwewrr hmaUAr, 2*^^ 

s fbv botrw gnmod logwuod In wr»irr kauUd to ji towpeiwtm of obowt lao* Fuir. t 
ftUer the lianor, eraporale it to drjaem by a eteam bath, and pot the aatrart ui 
alcohol of ir«35 to a day. Thew filler anew, aad after havtug laaplwMed tbe 
alcoholic •olntiaa by eraporation, poor into U a Dttle water, erapotwta gently .gala, 
and then learn It to itorff m a cool pUce. In tbU way oamnma* eryeuU of bemaliaa 
wlU b* obtained, which may be purified by waahing with aloahol aad drying. 

Wbm aubjected to dry duHillation la a iwinrt. bematiac atorda all the waaal producu 
of regctable bodiea, along with a little unmaaiat which proreathe preaeou. of aaote. 
BoiUuf water d'laaolrca It abundantly, and aaaune* an araage*nd OMoeur, which paaien 
into yeUuw by cooling, bat beconic* led again with heat. Solphartma arid diatroya 
the ooloar of toiiitioa of brmuinc. Potiah aad ammonia eonrert into a dark parplc- 
red tial Ibe paU aolntlon of bematine t when theae alkalir* are added m Urge qaanuir, 
they make iha^oar elolel Uar, then brown-red, and laatly brown-yellow. By Ihla 
time the bematine baa bromna deeompoacd, and cannot be leetored to ita priatiae atatu 
by nentraliaing the nlkaliei with adda. 

The wuen of baryta. atraatU. and liom nurciae on analognoa power of derompoal- 
liooi but Ihry erentoally precipiule the changed colouring matter. 

A red adniiao of heaadiae aubjeeled lo a enrrent of calphnretted hydrogen becomeu 
yellow I but It reanmea ita original baa when the aulpharcttcd hydragea la rantoeedby 
a little potaah. , , . 

Tba protoxide of lead, the protoxide of tin. the hydrate of peroxide cf iron, tto 
bydrUe of oaidca of copper aad nickel, oxide of faiamuth. eoatbiiia witk beautlne. and 
eolnar it Woe with nmre or lent uf n riolct cnaL 

Hematine preeipitatea ginc fruca ita aolnlloo in nddkb floriu. Thia enielBnce bM 
not hitherto been employed in ita pom atate s but aa it cuoUitnlea the aetire principle 
of Idgwo^ it enteft ai aa iagradiest inM aQ the coioora made wiih that dye itnff. 

Theae ootoura are prineipMy riolel and black. Cberrnel kaa propoacd hrmatine 

aa an excellent leu of aridily. - . ,,, , , 

HEMATITE (Far Ofipute, Fr. t*/fi>fArne«a*«ia, Germ.) la a nuirc reddlab-brown 
peroxide of Iron. Thie term wae applied to thia ore of iron by tha ascienti. on 
Bcenunt of the ted eoloor of its powder, from fcge blood. 

Thie apariei iaclades tptcmiar irsn and the rid red inm lee (aeo tnog, 8r»rt^» t 
Micat^Kia). ” The enrUtiee of a aob-nietallic or nno-mrtaUie luatiw were incinded 
nnilcr the nantce of rad fiemoh/r./Anrai red wwo, or of aoft and earthy 

when conaiting of alightlr ooherwnt aealea. Jrti^ rad Iran or rad irjm/ra«* (f«w^ 
Dana abo inclodei, moot iiOudiciooaly aa it appear*^ raiWfc oerod cA»«,and^a*prrf cUy 
tree ere, with tasae otheit, amoag the hrmalHca. 

• Tkla h l aaBuhc l u e U U urpn l. ttl**, and Wdi a pm l 
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llE^P. 


Dick, thtiw* lt» peeulUr cbB™c»»»t— ... - 95 I« 

Piroxidt ot in* 


PirKoxide ot in»n ^*iM*t 
l.ime . - • 

Pbonphorie xcid 
Sulphork add 
BiOTlpUdatiTiftm • 
luolabW mhlaB • 


• CH)7 

• trsM 

- inc* 

• trace 

. 5-M 

lOt'IS 

- M-eo 

Iron, wral amowil - • 

Tbe folto-iii* uuJjw oflhe Ulraratone ora ii by U» »« tbem»«. - 

Giffinec On. 

Pcnixide of In* 

Protoxide of mxngxnera 
Lane • - * 

Matn>c** 

CaiWle add 
Pboapborie mU 
Salpburie acid 
InaoluUe raddoa 



IWfM 

. .•<«» 

AnoUacx "• 

. .; : 


Peroxide of Irao 
Pntfnxide of nanitaocae * 

Alamian * * “ 

l.ame • * * 

Mattaa^ t 

Phoapborio acid 
Sulphoric acid 
niaulphide of in* • 
Wnter, hygroacopio 
^ cambincd - 
laaolnble midoe • 


- 0-51 
. CTOS 
• trace 

minota trace 
■ 0119 

. (HIS 

- 0-S9 
. . 0-17 
• - »•>* 

lUOlil 
ta' 9 « 


In*, total ameont -_• * * * ,oo., aod to 1»M, 

43 «|m* to .... « u ,«,lted wilb cbaroool at aoaia fcniaera 

u. ora -era uanl at tb. ft.na.cra arar 

Vi-biubaT«ii— ... 47;jn 

Ooatoc Moor furnacea 3,000 

lUrriactoo n **11.- 6JW0 

» * * * swti 

An tbe ranntoder «*i toto Ua. «bra ««« to •Ub 

or btood, wbtoi. to aoM h. a dr, dd. 

TbeafdtoC-aodraaiAU-^ofwblcbbrabraoaaacd 

for fidlear alcepera, nad to emploj^ for into _r.-- —. i a axtiie of India, 

)■ Inlj.ud 

a™ *■ '■ 

to 9( Iba. .Toirditpotoa 



















HIDE. 


i.Vi 


M4iiiite tl^MiiiitkBBnrfansrikf «Udhuuaa. tatdU. «It fa W... •• 

1 "" ‘•* wlr*!** of kenp. Hnnp k awd in tW ■Mnnbctiu* of 

Widooaimoo taMmicKlu. nd of tlw low prirnt doth worn by 
SE!^ of Uu. -«rrid k i. a. 

OiiT >^pat> of bmap mnr aa AiOnva is Ujr;— 


Saoila 

I*ranla 
AadrUa luir 
Philippiaa l•iaBda 
(Iriii^ Eaot IuIm* 
Uoiud tka*« 
Huar Tovoa 
tlullaiMt • . 

Spain • . . 

CMiiar paru • 


Hai»a imiafa 

HmM> awtnaiBa. 

tfa4UlaatlMia.| Jm». 

Cn, 

15,; 47 

Cm 

54^,946 

Cm%u 

tMi 

Com. 

• • 

10.544 


4.045 

•5.005 

•.TTI 


• - 

55.841 



M74 

45,a*( 

a. 

BM,4.5. 

* • 

43.554 

• 

»0ttI5 

■* • 

• . • 

f.045 



• • • 

9,099 


i,aj4 

1 


1.4.1 


18.440 

7(11 

xtw 

a7.8M 1 

73I).0M 

I4.*y5 

• 1M55 1 


Tho wnl of Ufa katup j ll 1> 


U^P SEED, (rkrarna. Pr.; floyW Ottbi.) 
luirf fcr cnnblttf. for ita oil, or aa food fiw binU * ' 

tTMlo^Eu** qaottrti of betap Mad. ika roa|i«ted taal Taloa of wkkk 

to aome of ika muipoowla of niipborr^ ^ ehamktt 

FTEI ATIt. AIR. Solpkarattad hydroorn ana. 

boVho^oTrf *'*'"’«• fro” nrrwM. wko «an laid to 

he parrot at Fgypuao clfaroiatry. It k uiod to dcaianatr tka pcrfcrt clnamTrf , 

M fa. Ufa CMC of. 

lolk •o~ of fakkh aia hapMt«l ftooi 

hKr't n.ny to cionamon amoc 

to^bs'ffipntl^,;^^ '•‘•--If-* 

aatiiuL^T^fa Thaalroagilun ofan os. iwrw.or otkrr lam 

•“r"*? . 'i^ “f tmfiaru below will akotr to «bat no rstrat a trada fai tkr tkina of 

eotmtfy. f^™to Aaaiioa ikata art ako larga (|tuati^ brouj(fat to tkil 

iistsi Eirtjs -o bu—bid. ™. 


Kuabar at IMsa. 


I.SO_S| 
I8SI—Ct 
I.S2—U 

|8U_}4 

1854—55 


• 0.040 

•5.404 

•(■•.lU 

IM,«75 

154.Mt 


friiauanl. 

fit— dtj. 

Mr •'••a. 

.w. 

1? 

^ kktaa 

4«^ 

aid. 

if I 






























HONE)'. 

• 

I'rani the DoainiMB HrpsUir (PmHo Pl«t>) the nombrr of hidee raparte)! was 
bi 1IU4, I&^14; nd ia IMJ. IO.M<; they west chiefly to the Coiled State*. 

h'raa* IV)uatar (Gasysi|nilX dorioK lUh, that* win exparud pciiwipoUy tar the 
Ijma mwhrt. M44d, ealiuid at I0,4U/. lie. bd. 

Fram Uoatesiala. KI.9VI h i dn wm rapotted ia I8SS. 

From Sairatior, 24.US, eaload at S?.h47 doUar*, ia IMS. 

NiPPtJt'ASTANL'JL TW eoaraioa horae-obeatoat. 

HtPrOPtlTAUtrs TEirril. See IIUBT. 

HOG'S LABD, or Atoofii the iatter aaar derirtd fttim the an la which it waa 
Ml by the aacteata, C e. to ymae the axle of a wheel It ii ofaulBcd fron wU the 
hog tribe (Saa ten/ii). Hog'* lord i* largely ated ia the m a n a&etan of oto l ai eB ia, 
pan>ataa^ Ac. tu proximate aaalyaia gira, accordiag to Uracaaoot:— 

Slnariae aad margariae, 3S) eUine, Cl. 

The (tearine ia aeparalad and aatd in the manafaetan of eaadiei, and the ahtiae 
•old ander the same of Lard Oil The nliiaiala analyaia af laid gim— 

Carhoo, 7»1t bydrogea, 11*1 1 oygcn.8 7. 

UOIXANU. A Iham fiibric. which Ia aoM when unMraebad aa hrowa boUutd aad 
whirh ia need when biMcfaed fur iarr porpooea. See Ijxmm. 

HOI.LANOiA A gnio apirit tnanalhetared in IlntUnd. 

KOLLT. (£f //oar, Fr. i SitcijmJmr, Gena.) The JJkr to/oifijam of LoDuraa, a 
DHtiah plant. Ita kmiaa yield a yellow eolooriag matter aiiiuiar to that nhtaiaed 
from borkwheat The wo^ ia u while aa iiory, lery hard aad flae gniaad. and 
auacrptible of a birt poUahi It ia amployed for many pnrpoara. 

IIOMOLOGOl SL A Icnn naed la organie rhoiuatry to detiole that aabatanen 
dUTcr by tW runalant rarrrmeni C’H*. Than, in the grral arriea of aeida comneneing 
with the fonaic and exteodine ap to the fatly acida, each htewdiipaM cootaina CH' more 
than the ooe faefon; and C*!!* Im than the nac Ulowiag, thaa s'— 

Funnic acid • - C?IPO* I Ptopionio acid • C'll'O* 

Acetic acid - - OH'O* [ Botyrie acid - - C’U'O* Ac.—C a W. 

HOXUI KAS MAHOGA.W. —Sec .Mammaxr. 

HONES ANO HONE SL.VTE8. Tbeae an aialy atooea which are aacd in 
atralght pjteei for aharpenlog toola aftcT they have hniii gnraad on reaolviag giitid* 
aioBH. Tbc more important rnrietica nn lite following : — 

The Aorwop NagtOmt which la the eoartaal anriaty of the hoar alatt*. it Imported 
ia Urge anantitie* fonn Norway- In Charnanod Forcat, near Mnaat Soml. in 
Leiecairrabirc, iwrtieulariy fhira the WbittU UUl qaarry. nn nhtaiaed the Oormlrj/ 
/imni Skmt, ad to be one of the beet anhatitaira for the Turkey oUataor. aad it 
ia mnch in mtaral by joiacra tad oiberi. Agr itme. Samtt floor, and Sntek ataer. are 
aacd etpecUUy for poliahlag copper plalea. The IFrUl tihkmr it alaxaS in rqoai 
rrpute with tbcCbaniley Finel atonei It ia ohtatiied ftorn the Ticinity of Llyn Ldeall 
mr Saowdon. and henee it ia aooirtimea called UwoJS rtnm. From Soowdoo ie alao 
ulilalmni the codtt’t grrro floor. The /TetonaAdv mdrOaotr. obtained near Taeiatueb, 
which were latndnced by Mr. John Taylor, art of cxcelienl qnaJity. bat the aapply 
of them beiog irregoUr t^ ban folUa into diauae. 

The Orrmmo raxor kuot haa hem tong celebrated, ft la ohttioid from the aUte 
nuMniaiiia in the aeUhbamrbacid of Natiaboo, wben it ocean ia the form of a yrilow 
leta ntnaiag Ihroogh the bloe alate, aaryiag in thicknraa Aoro 1 to 18 inehca. When 
qaamed it ia lawn into thin aUha, and tbrae are groerally nmesled to tUcca of aUta 
which aenre te a aupport. Sometiaiea. bowcTtr, tba yellow aad the bine alate arc rot 
oat natariilly rombin^ Then are aeferai otJicr bone atooea, wbkh, howerrr, reqair* 
ao partienUr notice. 

* Tho Torkeg mhtnor ia mid to aorpasa in its wn every other known lahiaiaee, and 
it I m ri— in aa eaiineal degree the prnjierty of abrading the bardrat ated; it U, at 
the aaiae tiiqe. af ao eoaopaci tod cloae a aalnrc aa to reaiat tbepremere neectaary 
for aharpraiag a graver, or any taetntmrnl of that detcriptkm. Torre ale white and 
hUek varictUa of tbc Tnrkey oilatooe, tha bbtek being the bardrat, and it ia imponrd 
in atMorwhal Urgrr idere* ibao tbe while t they are found in the hilerior of Aaia 
Minor aad are bronght down to Smyrna for aale. 

HON’EV (AM Fr.s ihoig. Germ.) ia aaweeC etacid liqoar. teemed ia tbe orrtariea 
of flowm, cidleeled by tbe workiag hcca, and depothed by thrtp in the emm nUa 
of tbeir rooiba. Virgin honey ia that which ia eoUiKlrd ftnoi a hive, the her* af which 
haw aever awarmed, the caoimaa honey ia nhtaiaed fhnn tbe older hivtau Tba AirtiMr, 
wbkh U eonaidered the beat.U wbitiab or pair yellow, of a granular trxtaie, a fragrant 
aoMdl, and a awret atlghlly pungent taatc j the Utter U diuker coluaiad, tkkker. and 
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UOI*. 


■IK M iXTcatiite viilMr ia taato or idmIL IIuDej would anal to bo natHy c«Ueetod 
bf Um b>r K wwwiito of nenly tbe T*|rrtabW pradaotoi oach ■■ tbo ooMO of 
Kfapo, fan, and nanaa; al«a>f with awriUga. aanactite aaattaf, a Imla wax, and add. 

JVarboBoa koarj. tbe (Utoot of which ia aa mach adaiirad, owaa ha prcaliaritj to 
the Sowm oe which the beea fiwd. 

Tfchianaol hooey haa hern loan cclahratcd tor ha i ntna i ral iaf qaalitica. Thedeacrip* 
liae ^Tco iaXconptxia'e Alrcaf^cha Tea ThoaaoadiaweUkaowa. MaaycuuafiM 
of poiOoBoaf huocT an oo record. 

HUNKY COMB. The waxco calli of the bee. See Was. 

1IONKY-STONC {MtOitr, Fr. ( Him^lna. ()«rak) ia a mlaeral of a yrtlowiah 
or reddieh eolaar, aad a retiaaoa aa|Mct, eryitatliamg ia oclahedrani with a a|oa(e 
hM I t|ieeUhi parity I'U. It ia hatder lhaa gypnnn, but ■«« an hard at eate-efar (it 
bde^jr acralchad by a Keel point I brittle t affordi water by oalrinetioo i blvkeaa, 

then Mrae at the flatae of the bkiwpipe. aad Inrea a while reiidaBm whleh h tt e aaie 
bliM when it b cahaard, after haei^ beea mnietra ed with a drop of ahrau of rohail. 
It b a aKlhUe of alaaiiaa. aad cfloiiita of i 


m 

KUfW««k. 

wshWf. 

Metlhie acid 

44 

44-4 

Alamhu ....... 

16 

14-S 

Water. 

• 1 

41-1 


tuo 

ItMH) 


Tbe boary'.tlaap, lihe aaiber, brloon to the geoliwiral (braiaticai of lignite. It kia 
been hhheno iboad oohr at Arlera ia Tboriafla t at liaarhlta. Bear Bdie ia Bobaatb t 
■Bd Bear Walchow ia Meraria. 

HOP (//uaMta, Fr. t tloffn, Oena.) b the nam e of a weD.kaawii plant of tbe 
natnral dually of Urtioe■^Blld of tbe 0<w^pe«MadrMoft>lBBMa. The IbmaleSuwer*. 
piaeed apoa diSbrent plaau from the male, grow b oroid eaaaa (brntd of oral leafy 
Male*. ootttaTe, imbricated, eootaining eaeh at the haee aa orarr farnJibrd with two 
tabobr opea e^le*. and aharp poiated eiigmati. The ftnit of the hop b a ematt 
ruemdedMcd.etighrty eoatpruKil. hcawniah mloorad, eaircloped in a eealy calyx, thin, 
but aolld, whwh coolahn. ipread at Hi baae.a gnnalar yellow eahetaaoe. appealing to 
the eye likea fine ihait, bat in the mienMeope tb^ Mem to ho toand. yellow, traaipanoit, 
graiai; deeper eoloorcd. the older tbe (hiH. Thu MeHiloa whleh oonatilnie* tb* am* 
rai portion i/ the hop, haa been examined ia earceminn Itm, Phnehe, Peyen. and 
Che^lier. A pntn full aeeounl of the rcaulti of their rvuratchea ia traatiog of 
the hop b girca in tte article llExa. 


iVinider 4^ Arm eadtr At CaUimtkm Ilopt ca ErnghtaJ, 
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UMraL 8 rr Ruol 

HORN (E^, Md Omn , JIm, 0 . 1 M. Fr.\ panJcnluIr of ozm. <»•.. mu. «nd 

pm^ Intoij^y offOTU,, tt (, tku pmpmr Uut dUtiajpaibM H fnim booe. 
Tuftie V toftow iMI uhtom to b. of • nattir. umibir to born, but laMcul of botog 
of » o<door. R 1 . Tuwfptod wbb tpnu. fm TonmiMt Rntu. 

Mr. (TVnu. Set. 1 /Aru) rraurU, ‘•In tbr Englidi luiftiM. W3 Iwt* onir 
ono w<^ to nproM two <joito diffnrrat tnbitsDMO, iura. 1 }. tb^tfiiubcd bon. bnnu 

>»n» of tb. o» jvnw. Md «brr ktodrrd 
*" *»*. Arir UkmM to lb. 

*^ ^'*'*y * f" « «l»«y ■« onniulW rrarwtd. Tb« oibrr bon to wbicb tbr Fiworb 

A. fiMl.Md dowp kiioU." 

«/^born rroder it Mucrptibl. of bring tonpin;«l in n wirty 
!iL ■"* “•*» “okTr. Tb* of ^lArniiig 

IM IK^ nc^ Bo« M dtMnhel. m it b writ known to b. bjr hot 1 but ibou of cuUinf. 
H»bmg. M, to to to nuke pUta of big. dioHniioiM. Mit»bl* to 

funn a rarirty of midm. may b. dotaikd. Tb. kind of bum to b. prrftorul b 
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ikcen. from it» b»**# whiter ■b 4 moro lrtiU{«r*»C than tfcr lw« 

r»(>>M«of irpoiaunji i »»«.»'«■ ““ y P“ * ,f^|‘ „ ji,,^ ^fc^ch »r* Ikin »ai 

rr^'r-roh^XK ith -m 

^ina uolj _b« pot i»to l>aiUB« WWW, iuul 

lo trwlrf ibom pofU llml om Aiek mfM wd ooifbrm , ihry uuut hr pot ooe. mom 
into til* bo4itii wmirr* mad finaiW mm«d to ibo pmfc -uuk is 

of tho pf*m «ip»oj«l. Arre mu- hr . “ 

fniLd 0 ^U», nf Bioo Ki Muorr. nod of «STo 
BIT tu bo bid WiAia Ab euvitv. in Ar fcUowmg 
upon Ab. 

emrt to fiUw at Ik* top » pUoe of woo ortn wu* we i«. * 

** tS;! b b’J^ «pmlUlm« Pn*-. - b-t in pwt, for red»cli« A* bm 
thcrta, ohm it > »»nir<l *"7 •»'** Aflrr 

Ik-p ww, Ao pbcCT mott bo pul into b toppor mod. oo porpcmj^ 

n»S?tS^»^*o «.tobtBbbl«b*ipl£-iA pm^» A. A~U 

JS^b’^Ao^ whrr. tbr, «* to f LT*™m 
•^h Bmof inm -Sb^ ih^ Ar A^ to 

nnbfc Md tight aa pomibb i bt Arm eonJ m ito ftr- w »w^ ^ » to m 

b Tinlrd to br Ml *iA adraouigiN » any dairtd 

hr dmut oUhout adnpting Ab iBodri Tbr Am aUrto tbo. ptodiwrd 

fonuantly wry *am brtwrra piMra of hot Iron to tto 

InrfS^InaAHi oiA a weight bra»y rtBnigb to prrtrol 

‘‘ ^'^hlZo'^’^hl^’hon. in bnitotlon of lottobe tlirn. nmtanb aoJoUoni 

niatf hr ini«to«7 . .. . ..jainn of tilfor in Bhrie ocid m»- hr u»cd t and 
5^ arid. The ri^t of thrj^ ^ 

toi»^3^.id.rh Arm -d-tloo.. mJ <h«r^ 
hrovT^^ cim br pmdurrd on liw bom by mrani of a 

which moat h* pot hi patclwra on the born, and labjarud tomr 

wwd to Ar portr. and Ar limitA of time Ar miiwrr bm oo ^ 
wS. of Bnuil wood, ar a aolnitoo of todig^ In aulpbnric 

,. -tn- tolfron and Ilarh^ amod may alto br nird. After hartof^ rmployrd tbrrr 
^2Xbf ti^bom^y bTS for half a day to a 

iTKnuiew. IloUand. and An-rbf tbr comb-nakrr ^ ^ Wh 

of hoi>-which are of a whltbh y.ilow-and ^ 

ih^TniBhe Mnir boBm. powder horna, and many ^ ,T^ 

fit- toftan tbr horn and ahrU to boiling walrT, ao at t^ aWe to ntnit to^ 
n« to irw^BowhU. and by mrana of brat Ary form Arm tatoonr mnm Tim d,^ 
L hral prcrajiary to Join tbr born elippinga mntl br -rtmgrr than llul for rbrfl^na. 
r^^r^br found out by r*SriS» Tb. h«t moat not. bower**, U too 
rrrmi. for fcwT of laiintfcing t»e born i»r abriL Cm>tiiler*bb mtt b nerjaiiwd m 
oprratiaaB, not to tooth the horn wbb ihr *ti*«"*^ “y 

Kd to nmr^Urm. wiile Ary -me - Ar firr anafor «,"7“e J.*™ 

lU^tog a ring of born for bell-poUa. *e„ lb. r-tolred pmee b to br Bm entmU 
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HORSE CHESTNUT. 


to flat af tai ptojpvr 4toKBitoM.aadaearlT to iWaispcafa tarw itinn il b ibM 
praMdtoaaairof«bntogiT>ltia(toc*tb*4aiTt4palimi kat piartoa* la Um ^ava- 
Rtra, tmh tlia iitoat af hm uto Um 4tn art to to toatirf i tto aton of ban ii la to 
totnidacad totaeaa tto dkt. maaiial to a ttoa, aad vtoa ■iM, tto tomrialaa ar 
|»tun ain to Ind apoa tto bora. Oaa aartleator naadilnio, boaattt . b la to oto 
aarrad to tto coaatractMa of tto dba, br toradag a Ttop ara to to aa aMd* 
tbai tto apa« aodi ot tto botafrabm piaca af bora, aftar todag p rwaid. atott ba»a at 
aaa nd a aib, aad at tto aitor a rreaai of a damaUad Aim aamapaadoif ta aacb 
aibari aad tto Hoaad afaratioa to Aanaiad ibb riag of barn b w baat b, aad piaaa it 
to aaottor pair sf dico, «bieb (ball totoa to op«a nda laMbar. aad eaaaa tto dan- 
tailed Jetob ta to bicbtd tod tola aaab stW. abkb aaoipMaa tto riaf, aad bavn aa 
aMranoea nf tto JaaMtoa. 

la tonaiac tto haadba of tablakaiTaiaa4lbrka,ar athartbto«i«bicbroaair*tato 
mad* ef two (ilceoi, aacb of tto two |ibM or iMm of Iba baadto b tooa a d la a araa- 
nta (air of dwa I tto oaa piaca b aada wttb a rnaalaa laab anora alaag aaob atoa 
aad tto oibrr place wilb romtpoadiaf haraa or mlaatto( a4f» Wtoo tbaaa taa 
itoeca arr fortard. by Arat hdog eat oat af tto Bat hora, ttoa taooHd la tto dba 
ia a beatrd Mata. Air tto oomr of RirtoB tto pMtrra. tto two fitmt ara ifaia 
boalMl aad put ta(ilb«r, tbo Icaraa or odM of tto aaa aiaea d f app li ra toai tto 
enaalrr aoab proorra af tto otbar ptoea. aadtotap tomdocad totwan aamW pair af 
toateddb^tto Jiitota arr pi ta nd topclbcr aad tto two pbraa Aw wi a d tola oaa toadto. 

In aiabiaK Iba kooto Airdrawm wbbh tora ainal MraMor piaaiaAalaa ikooiiala 
tto Atrniiara, tto toea of tto kaob ia to to Ant auila to a db. M aban diwiibd. aad 
Ibealtobaebpartof itokaobwitbabobto kt a ihIbI dba pbta of Ina b arat pfw 
Tkbd.towluch tto natal ataaiaramw pto b Axad.aa4 tto Mm batoppaMadlkru^ 
tto apertnra ia tto book pbca, aod tto Iwiv that b, tto baeb aad tnm nraca of ton 
pat lofMhcr. tbey ara ttoa bra t ad aad pt aa n d to dba aa ab ara daoaribad t Itoadfraf 
tto bach pbaa BdUap toto tto eooatrrmak groara of tto boat pbca, wbib by tto 
heat ib^ ara paricctly cenralod loaetbor. 

Mr. JC JaBMahaaoaatriaadanetbadoropratogBpttobaraaofaatlto, by whbb to 
aroida ito rbbof atarduaaar fhtaltap, wblcb bapi tobappea totoattoaitooiaaaria 
opea Ire. lie takra a aedid biook of iroa pbrrad witb a ooobal kata, wbbb b Ailed 

^ a coabat iroo piag. toan tton to a atna to tto MBprralara of iMditaf bad, aad 

tonag praibaily rat op tto bora bat^aka ea ooa aid* with a mm, to toaefn ba 
lunaw rod toto tto bob. aad drieoa tto plot toto k with a naUal. Ky Ito brat of 
tto iroea, tto bm fell to aoAened to tto coana of abuat a ntoato. aa to haar Baitiaa 
ou to tto aaoal way. 


tmpmutim ^ Henu, US7. 


ttonw md TIfa aal ylana toanwr. 
Haeir lowaa ... 
failed Staica ... 
Btaill .... 
L'naguy ... 

Boroot Ayraa ... 
Britbb fraraaainan to Soatb AlHn 
Orktah EaM lodica 

Awairalb ... 

Otberparli ... 

qneatay. 

- tool 137 

7*1 

143 

334 
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UWI 

• K» 

• IkS 

Vaira 

dllAtA 

MMO 

1IUS7 

■.*43 

lUtoS 

A4I-3 

4A,n3« 

A.I1M 

11.134 


M3a 

dIMJdJ 

EeporOMba ^ /ferae, IM7. 


Ilorna. lipa, and pbaca af lion • 

QaaeaUf. 

- ewt 13*7 

Vebia. 

d3l.»M 


IIORKDF.AM. Tto Cttfima hhJat, marttoMa ralbd tto rokaHtoa. It b 
aMriagyaad toort wood which prowa to aoaw pafti of Earm. aad which b inporlrd 
Iron Aanrica. Il at aard by niUwrigbti Aw iha eegi oTwhecKabo iur'lkiitln aad 

tar Budbia ———. 

II UBX S tLYEB. ar Ltnii Caawu. Foard eblorida of ailirar. Both Ibrat aaatoi 
mw gireo by tto a bb miM i to Ibb prcparatkia. It b fcoad aadio. tbo Suraa, 
Osn u#a 

IIORS^OXE. A aariety of qurti. raambliag Aim, bat oiara briltb. aad. bnrnk- 
ttg wiih a nwin apitoioy ftartare. It aonttiaita ocran iaibeddad to tini itrrr 

BM CMKOT. 


IIOIWE rHMTR ITT. (Afomaater iT/adr. Fr. i Cnaeiar J>aaabu*iab.Oena.) 
Tto wood of Urn wall bauwa lira b aicd by tto TaabridM lontr. Il b aaly aai- 
ployed Air aouw rarabbed wiirba 







HORSE j^WER. 4CA 

nORSR rO«rr.R, la Mmn aairiaOT. • («hBa>«4 by Mr. Wt« M njOOO pnoiub 
T ol rtu| i »^ t lific4 oa* faol hi(b far ■isait, Air oac latiia iL D* Aataimi, fiaai u 
rmnniMioa of Uw worb doar by barar* ia tbr •iiiau.or )p|p <■■ » *! ■■» d aabtbvXbr 
raiatiif on ftran tbr aUoaa at Tfry bny, Ibo biinoi bria^ if mtaM itu and amaUi. 
baa B o ael a d id ibat iba aaaftil aAwt tl a bona yabad danaif debt boora, ^ rao rtlaya 
af Caar b a an tarb, ta a Manfai ar adll aiauaa. Bay ba mnnat a d at 4U kOnfraaiain 
raiaad I aidior par a t eoad t aaiebia orariy ld,440 pnaodi raaard oaa Cwt par miaatat 
baiae airy aaariy oaa half af Mr. Watt't libanl adimatn tor tba bona pcaar «d Ua 
ataaai roe>B*& 

Pradartak WUliaa SuaaH. M. laal. C. E., adopted aoma pcraliar condhioan of 
work oa ehieh ba vaa aa(M^ to dateneina tba ralaa of Aarar eoear. Ha had to 
ewkr a taaail fbr tba Soatb Easure Railway. Tkbtaaad war mm ia tba ateldla 
had ad iba lavar praaa-aaad. baewraa wblcb uA tba aurthn of tba gnatiid ia iairrpaard 
tally tba a paw b^ edtbr ■mw atrstaai i bat ia atakiaftba cirrae abaAa Air tba work, 
k aaa fcoad that at the IrrrI of tba lop of tbrlaiKirl, Ibt eraaad aaaaaad tbr chararm 
of a i|e>ckaaad. aalaralod with wairr. ia aach quantity tte it aoatd aoi br ndorrd by 
Buaaal lahear. Undar tbaaa ciiraiaataarra bona aiaa wm mwtad Ibr drawinjr 
Iba wairr by bamU, entaiaiag oaa baadiwd gaUaaa aacb, waigbiag wbaa Ibfl 
aboni 1310 Iba 

Tba ragiaarr'a lataattiai waa, to drira almoltaoroaily flnaa Ibraa ahafta, ia tba dirac' 
liaa of tba taaaci, aa add or baadiBatorarry eS tba water i but tba eanb, which «ai 
aaad miaad wkb laa partirfaa of Mae day, waa ao lUrd with water an to baromo a 
Buua af aaaufiaid mad i gn a t aarttiooa wart ibrrrfntw nnraaaaty in oiarroaw the wairr, 
wilboat crartiag pwmpa- At drat Ibla waa arcowipliabrd by aMhiag laeb buna work 
fbr II hoaai and ibra fbr 3 boan par day, atluwii^ oaa bear Ibr fond aad tad i aa 
iba wairr iacrraaad k bacaaM aaanaary in work aigbt aad day, aad tbr titae of each 
h<ini‘a workiae waa rt d ae ni gtarraliy to • boan. a^ aaawtlitMa to 3 boara. Ai all 
the bonra were hirrd at tba rat* of arm thiniaita per day, Ibr ragtiwrr, who had 
tba dlreatiuo at tba worka, ordrrrd a daily rrgiadr la ba kept af tba actaal work dona 
by each bane, fitr tba doobta purpoaa of aaomaiiuag wbctbn tbay all prrfwmrd tbrir 
duly, aud alao hoping to eoUm a body af theta ivialirr to buna power whlrb might 
be awfbi b ai aoftar. 

Mr. diuiaia grrn aa a prapaailinii. ** that iha proper eatiotatc of bona inwrr would 
ba tbatwbicb mr aaur ri tba weight tbat a bona eteold dnw apoatofawefli iba animal 
actiag by a boriaonial Una af iractioa larnrd into tba rcTtMal diraathm by a lim^ 
pallry, wboar Matioa aboold ha rrdaerd aa moeb aa poaeiblo*' Ha atatiw that tba 
■uumcr in wUob tba work waa prrfumird, nrrnmrily apjaeacbrd rrry aaariy to tbraa 
cawditiona i and aAar giring tba princinal dimaaawioa of tba bone gma, ba aaniyan 
eweh tat of vaparimaom, and by tab mg tlm mean of tboar, agaiad which no ot^actrooa 
eoold ba aigad. br arrlrn at tM tUlowing malla i — 

Tba powar of a bona Air 0 boon i- 13,411 Ha. niati] I fcet high fai oat miaule. 

dm da • - «t,SC0 da 

da da 4) > KfiM da 

da da 3 - 3S>4.1 da 

Of tbaaa rtanlti. ba tbialu Iha axperimraia fhr t honia aad Air 3 boon ahme aboold 
ba a^iplrd aa practical gaidca. aU the otben briar ia aome dajpae ol<}aelianable. 

Aa a n—r~ of comparaaa ibe thUowingtahia of aatlmatea oibotM power iagiran:— 


Kmm. 

riniiii mw 
1 fatfll 

tovminnu. 

lloNTtef wrk 

AMluvitr. 

Boullnn aad Walt • 
Trrdgoid • • • 

DrMgulMn ... 
Itilto .... 
Bauaaun^ ... 

Mewe. Ibr Society of Arti 
Smratnn- ... 

33,000 

I7A00 

44.000 

ITdiOII 

344»0 

.»i.llO 

33,000 

s 

8 

• 

Hot datad 

8 

Not alated 
Koi itatad 

RnbinaoQ'a Meek. PhiL, 0.14A 
Tndgidd 00 Railroada, pL OS. 

_l>r. Orrgnry't lldbomgtlea 
Ibr Prmical Mra. p. 183. 


Tbaer an macb bigbtr ramita than tba anragr of bia er parima o ta. aad would 
man uauriy accord with tba aatrewiaa obaaiacd by himt but under aDeb^aaoemira 
fhtlgoa the bonra wen apndily aabuoaled. and died ispidly. Kearly owe baurirrd 
boran were rmphiyed i tb^ wen of good qnolity i tbrir annge bright waa It band* 
1 ineb, and tbrir weight ahnot lo^ ewm., aod tbay oed from Sik to 4<lf aacb. They 
Lul aa macb earn aa ibey ooaU rat. and ware well attradad la 

The total qnantity of work dona by the bonaa aod ila aoal. waa m aadari — 

Viu II. II 11 • 
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nonsEjowER. 


***<' 4n«a 104 fart, tlw iiwsaa tMiffa, 1 1 ^ 49 ] 

ta.|S(kSOi> fallim 

Do. ••nK MOO Jfa- • •«» • J*"* ... 4^30 


Total aoiglrt <!»«■ la lb« Mofaca • IMiMt 

Total coot of iKim lotaor, io ri oi ln m • toy to 4rirc ««cfc toto^ l.Utt Ito to..« 
IIM. OOT too Ito Kcng* Mgfcl «rt 104 ft. ^ , 

Mr. i*»l«a»T OHMir obow ci|wTita*M* on ito ooiuaiit of »«ni lartifiaco of ■••• • 
trackutatoMBaicaMk. (to ito opp" * 

*»r» Um (to to»to« iDpc »«• {MC^ artli Ito mmm t4 iwpcofloii 10 w cctnaaKy 
mrw wcif Irti. to m caacity lo tol io ro (to !••»» uarml hjr Ito tort*. 

Tto rauUls aiTiTod al fcjr itooo moaoo »«» aa tarlma, itol to cooU Bo( Jolaca 
any av»fa«* coMctooiaao. m ito powi» caortart carlto tolwoca to Ito cart Ito Ito, 
Ito awtaT iUaiMiikto« m Ito ip*»«l «ao lact —ta* . Ho lkaa||toltol >1 aiiloa oaa l<ta 
hirh sa anraao Mliautr. oaa Itol li oImhiM bo 4 cienrt 1 odlm frr toot, aiitotalh 
la all ortitaatoa of tocio povor, ito ipcod waa coaulmxl lo to al aa o<*fa |0 of t| 
aiiWi t»r tour, vri all cBpcnoKSu acre rmlticto la Itol auodato 

Mr. lUwklaa, ao«» ycoia vaor. tod laadc aaaicroaa ia<|atr>ra icaendap (to aorli 
dooe Vy tone* la drawii^ upoa eaauaon larii|rik« roada, aad fhoail Itol Ihor |fn| 
tofMO oooM draw aa ordloary atato eoarh wiUi ill raaiiilnarat id t ata iinm . 
al Ito talc of Ira ■(!« aa tour i that If (toy ran atafr* 10 mlka la ito toor. 
ito toiwa aunl real oaa day la tiek weak | Itol food torwk aa wnrkKi, woali laM 
only Hat yean, each tone drawio|! about tolf a laa. Ha had toaa iaAiraMd by 
Taptmiri (tot fued koraea woold ^k at Ito rata of atlbo fer boor. Air iwalaa 
boon oul of iwauty'ftmr, maUaf M adlra a day 1 aad itol Itoy onald reartinoa to do 
awb work day by day. cadi boaia drawtaf ooo ioa, for ouay yaaia, prutided tbay 
tod Bol beoa worked Wd wbro yean(. 

ll la daairahia lo know Ito atrtaipi ipMd at wbirh Ito dUtowM taica af work bad 
tom pardwaMd | ibii waa nanUiol ia older to ft ioa i aay calawlaiiaa wpoa ito noiilta 
gi i au . Coach praprirtim ealcoUlad that al a opard of 10 lallta par hour, a torn waa 
nnoind for orery aille giinf and rrlarniaf, to that oo* hnnr waa krpi far a<rrry 
mila of road. Now aanpoaiay a Ibwr-koraa roach, with aa arataae toad, lo wwifb 1 
laoa. (to load for each tone waa 10 cata.| wbmaa ia ito caaa of a tome drawisc a 
cart, Ito froaa toad faniaaatly aaknoMad lo S Imm, boi (to apead waa ladaecd W t| 
otibw per hiiiir, al which pace to aoweriiad that !• aulaa prr day aitold toeoaoUaiaJ 
a fair day*t work 1 thia ttorvfbre waa deobto Ito diolaaaa with faor liam Ito toad, or 
aipht tiBwa tto coach work, tort with a toarier hono. 

The law Out the qeaothy of work done waa at ito aqware iwcd of tto rahichy.—or 
M the Cuba root uf the vclo^. io equal luaca, — ia coaidned to anirk npoa caaids or 
Wica atarhi( tbronfk Ito water. 

Hr. Rrimia kad tried aonc cxpcrimcoti oa tto fame of Iracltoa of (to boon tm Ito 
Grond Jooctiuo CaoaL Tto htwiaf rope ia attached to a dyaaoraoirler, which bad 
prriioiuly beea al lca l cd by ireigbta. 

Tto hone, aliboogh orj^ at dm ataniof. waa aficrwsida allowad to fall lain hit 
aalaral apoad, wbick waa >4 nUc* tof toar on tto amaga af 80 aiilm. Ito anato 
aniai a p e ed waa 4 aiilaa, aod tto auniaiaai 8 aailao, par boar. The dyiiaainoiiltr 
tudkatad aa araraga of lUd tba, wbkb waa oapabto of orrTcuoUna Ito ivi l ai a ar a ef 
Ito haded boigo of SA tooa, boiag ia tto ratio of ISOUi Ito woigM of ito hocaa waa 
■bm 11 cwla. 

He almt tried Buny expertnanti apoo a faol boat, lool la hlai ia 1833 by Ito lale 
Ordanal rago. Ttoiaa waperiaaaau wota priacipatly aiado ia order la aai t na l a ito 
conipanrtiva mlatanoe of rraaaU ouiriiig lhrou|tb watar ol diServat adaciiiei. and 
the (innd Jonctlea Canal aAwdrd a cenTcaiaiit aoponnniiy of eodrt tikt og rtMna. 

Tto bnot waa 70 fart ia length. 4 faa< ia hrrodlL aad diww 0 inetoa of water. 

The traetkie ladieated by the dynimnaiatar ttofUlowlag roauunee: — 


Mli,« aaf aeie. Dak 

Al 84 tto raiutanoe waa 80 
a . 87 

H . au 


•I « ew 

S . 70 lo 75 

Oaa hono mu lapiojad ia theae rxpt- 
ruaeala. 


HUnpaaaM. Bf» 

Al • the r ui anco wai *7 10 814 


7 

n 

850 

• 

•• 

aa* 

rw 

w 

dll 

10 

t* 

575 

"1 

•• 

MS 


Arerage aad 

Twa hortn wore catpioyod ia theca ripe* 
riaioBia a 
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»ymafiWe«a»l,«D>«j» MccTtei, A# rW-iJ (WP 
** «T** **y.*^^ “ iS It WM itw m P tlMi «kn ■ W 

!" •“»-•««dflrtk, •»! .fc«iifc«T,iari^ 

«u 11 j tk» ri« •(( r* 4 M)rd M 11 iaelMB, Bid tiM IkO M14 faxlM*. 

GMMrcimruMMiiailw •o««r«riM<nn^ Arir «n]tlit« aa« •tnrtwvi ta4 

^"y -r* >> 4 «». Ml . 4 ,^ 

P«l» M MMMd ^ sad Wan | raailii iiaf ika arrtafv (rntr dl Krvnc 

• L ^ ^ ' fc^kijraailHaiaadudt 

. *»■■ kaa gi«<n tW fcOnwiAit KatraMst o< iW waA prrtl o a Md W a t<*- 

k Z ^^ xT ^^^**? *****! "****^*^*******"”^*^*^*"***^*”"* 

Tr? ? ^ *??* •??« • •«». aatabar «f Imnta at 

Tmaa. Uaabarr. W»»ry. TW M. fte. la aat n— d to kaw rat IW 

•Mav p«r ^laiter ptr troMk ~ 


Van. 

ISmwI* W HttlH 
U HAm 
fm tliMpd* 

Uif. 

F«na> WatyM 
4r.aw4| It Pm 
tmtlpamriwwa 
Main tw 

WtbfeM 

II l|4«tfVT 

CmtMIVd 
aad Mraa m 

*4aw£' 

Um aaf lt«8r.4< 

pmAmma 

IU> 

mm 

i«ar 

IMS 

tm 

l«4lt 

IMI 

U4t 

Tattl 

T 

}r%, Mwrl) 

8.148 Iba 
feOTj - 

8.0JT 

Ms; 

8,TM 

8.811 

8J(3 

l.vielba 

I.74I 

l.fM 

l.rtn 

ijno 

i.rM 

I.TtO 

Mlllln. 

Mst 

3.377 

1.313 

tLJfM 

ajiM 

a.8ai 

<43 8 7 

44 Id g 

41 18 0 

U 8 II 

48 II 7 

43 0 1 

47 0 8 

dio w a 

8 18 0 

■ 13 8 

8 7 1 

7 17 II 

10 It II 

10 1 0 

mam 

ii.i:i 

84.418 

808 18 8 

88 all 

j Mia 

1.138 

a.iM 

44 8 7 

8 14 10 


a "7~7~ ■ wmiea omma n s worn onr riiiiiootii, wlikh 

^ ^* ***^, ^ ^ ^ octiunj pcHbrana ika^ b« a laafi« 

fcr a oMiaMrTajHo period. 

•A 1«»rry-^aj*a«, vvifkiag I) tnoa, eaiTjrlag aa ainatia load vtdmmdl M tnoL 
w d>a«a by na Wfar aloof a railoay (M IWi to Iraftb. IMadit briac aad 
IW rMulaiao TOO tm haviog aa ioctiaaiioa of I la IM. narrag «• woAIng daya 
. a aaibaf rf lri|a waa l,aat, or aa arttoge of IT'I irtpa each day i iW ibBarf Mr> 
•••» trip waa 4 ailaataa, ar at a afitad of t-Tt aiiha per boart and tba 
total watgbt dtawB. iadadiag that af tW waggoaa, «raa S 13 M.«no IW 
lUpralod npwriMeti pnnwd. ibat apna tW iacUae of I la 138 tW waawnia la 
tbalr ordinary warblof Mata woaU Joat ranala Maliaaary | Iha (Hmimi «■ Krafera 
maaad M ba l«^ ^ par ioa i by calralatioo b waa fiiaad that tba bone niMd 
3^390 Iha. I feat bigb par Mlnnta daring tba 8 werbing boara aacb day tba utrfnl 
of Mona earrird, bang »I.T39 Iba laiaad I feat high par ninirta. 
Tbla dlArraMt Mwam the work dour and tW mefdl Hfect artaa (Voa tbrnacmary 
atrrngth and walgbt of tba waggoao. ^ 

*?^**^ r°P*pyr* •" • oxoMtaol DeToaahiro earl-bonr. • yean old, 18 handa 
blgb, aad wrigbad I0| cwu i be eonthravd doiag tba tatae work ikynogbeot a wbola 
•oamrr. mtamlng In goad roaditiaai bat a Ugntar hone wat fcaad rnnniial to h. 

HuRJtWIIOUt. fw onlinary mrtbod of «ain, tbn. i,^ tSSIt iL. 
M bawavaa Im btlaly Intredarad whh naeb aaaeaat a atarbiae fee aiakiag bone. 
^ •f ^ Wa araelad at ffaillminna InnworfcaTw.dw 

by tW iaroataw, Mr. Hmry Bafdca. af Ttwy. Kaw York- Aa tartr aa 
i* •~*»«»C^fcr«ti>«blnafcra»akioghoaaaiboaa.whicfc ha hapr^H 
ap^ ta IMS aadt^ wai taraad to praatical aeeoaat by tba- paadurtioa of aeon- 

Thapraoeiitiiiaahina. bawrrwr.whiahwaapatrBlad 

la IMT. la catiralT diAaaal fhwa tba hnacr oata, and it a »ert niaaikall plm of 

?*^*~"*^ ^ •“.P«’^‘«M»aebine»tlia|>i«*afin»borafwbicblba»lioewaaio 

u Pf""™ af tba rallm bang 

^ ^!1 f*'*^*^, ^ *• fc»r, mhrm k wii MKMtd, «m aatmljT rsiWr r? 

ta^ad ia If ^b tha n width, aad Aa wMcolag wh'wb Uf^nirad at tba trowa of tba 

ilSI4*!b."IIUv’"2 “** P*“ bafag btatad, • 

”^7,” nart iy bya Miog apparataa. a pma of tba rr<i«lnil kiigtb ri awt ott 

irj* **"** af Marl, akapad libr the buida of a hanaaboa. ia bawl, 

and fella npon a diAi a wbaal kracath, carraapaadlBg la ona «a a ryitndar abwrtL 

any 
































Iiosg^-.HT. 


final aiimjfx ky A# 4«»if»4 t#« telcfil ttt 

-- kiniac ikr ntnmitMa, ar Wah, ’t tW tkoa, t^d tr>'naf 


Matal atrOMta t At 


tbt taqaitaJ il n y t ' 



Wtoa wW rna^ la da dia, tW aciaaf* a I 

4jracti«iafiWwa»h.a«a6aaattJa*»4ta»*kl»a4«7a«««^ __ 

IIUSir.KY. (Bmm>iwn». Tt. i tknmffmAmtK •*« 

b tha gntt kai|d«at«l of Ait baalaaB^ A^h ll a|i^can m tm ttf^A ht a 
catMl maeWat, oaonatt aaftlT oYa itpatalaa tt patit oailr a a d »rm »«i t i auk a Mria- 
^ Jama ofattaBtiaa. proraW ao acomma eoaotytiMi It «ni fctwtda* At aatM 
of ibt kMlm fkbm. Thh taatart to fcdaUy dtgttaa* tAai At rat t aa y ija r dt iy i ri iA 
coaauutct efcah. at At altfliiati iat|»tAai of a Aatkia|t *>« tk"*» 

*'uMUoal of katiac IwodialiBal tyC*wm tt tluaad. likt At aatp aad At waft. «Mtk art 
VMM itfttkM ky rroHiac tack oAtr t« rifbt Jf T"Sri 

sf a tiatW Altai anittd or looped kwMkar ta a ptevliar awaatr. aklak It ealW 
•torkiac-ttilrk, tad aavtl l axt ckaia-vork. 

Tbali h«tl nplaiaed by At tW» A fif. fca. A tlaflt Ibrtad b fctwtd laA 

a Booihtr af looia or wavea. ky amafiac it 
ottr a auaihtr of aanOM att illia . at tkava al 
a I Atat art itta ia td o» ktpi A At At« af 
loopt at aiTtt. by btiof dnwa or jao^ 
dnnutk liaiilar loaya or aa»ta ftraad kf Aa 
ArMd of ikt pttatd A t cooiat of At avtk, a 
Tbt bbik Aat fcna4 by At aaiaa af a aas* 
bar of loopt la tatUy aaniirttM, biaaatt At 
itabUiiy of ibt vbola pitca deptadi apta At 
akiiBBit (karnint of At Bnt tad of At Artod i 
tad tf Ab b aod<MM>, At leopt ft matd by ihal 

tad vA opta, tad Abatt At tafatajM Itept 
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not It a tliat. aatil tbt vbob b oBTarrllrd, todiawa tollatotht bofb t 

vkieb it vat aude. la tha ttiat oauAtr, if a Ai«ad « a atarkam jdttt fc.K or 

Vrakt at tor tan. ordioH a AtA. M i» b calbd. b imioAbltlr prad^ a hol^ 
toil tbt rairatiun of Ar rtat caa ooly A prrtenttd by fttUoiof ,** 

A obttrvrd Att then art maay didtitot fcbrica of AMaiof •“!*» *»» 
ofonuuimtjU bakery*andM rniiiirttadifcwikind 

doer h, vt Aoold grtotly txettd oar liuuM Wtaltr lalo a dttalltd deacn|AM of Aon 
all Tbat tpedot vkieb v# hart rtpreaented la tf 903 b ^ coomoa nockloy-tAtk 

Atdftitplaw boiiefy.aadblhraitday Aonaehiiit called At eonatoB^o e kiB y -flaaMs 
vbirhbAtgraaadvorfcaraU Atotbtn. Tbe operatioo, ta ve tat. ooaajtta A 
ia« Aa loop of a Artod la ettawrrly Aroo^b a irrUt of oAtr bopt, w knc at At 
««rli if rwttinaad, at if wy plainly fbavn ftif Q«t itUca ift A. 

There b a mat rarbty of drtbtwrt fnawt w at for prodaclaa rafoa oiiAAaM 

klodiofhaitry. Tbt dm. which tonalbt foaadttioo of At vbifo.b Aat farkait- 

tiac pUia boaim, a At eoataioo Nackiaf-ftanc. _ . ,. ... 

W Ait valaw auebia. At iaraatioa of Mr. Lot of CtabrUft. a tidt ibiall"^ 
tirn btfif 9M, viA At atacatial parti. Tbt foaAiR b tappoiltd by foar apitfbt 
potlt, ipmeraUy af oak. aA. at A h t r bard voud. Tvoaf Ata poataaapearat t 
At ciinoretiatcraai ™ib tnatcc. Al a b a auU a ddh i o a a l pi t tt of fraatlafr vkbb 

lapportt At bo^i teal. Tbt boa-vorh of At auebia b bdlad a tertvad to Aa 

Bpprr laiit of At (VaoMWOtk, tad caatiM of tvo parti. Tbe dnt rttti apoo aab m 
pnii^ iron, vbkh apptan at a, and to vbbb a gnat pm af Aa aurbi^ u 

attwbtd. Thoapperpart. vhiehb(crBefaIlyeaIbdAteaTTb(ia.ruaiiipaB Aoirao 

leb at ts aad b aapportwl by Ibnr MuUI vbeob or traeka. at tkM art talbd ky Ao 
workaita. Al At apper pair of At hock tuodard tf itve trr joints t«t of afclca 
tppttn al 41 aad to llMae b durd a fnuoa, oaa tide of okiefc b tNB taltodiag lo 
By atraet af Anc ioiait tbt tod at « laay bt depmatd by tbt koaitr’i haad, aad M 
rrtiina, wbaa wiitrtd. by At operaljaa of a itreoti tpriaf ^ Maparrd ttto. aettaf 
bttveea a craw bar b Ibt ftaaic, aad aeotlier btkrw. Tbt aotina of Ab tprtM »• 
Ttry apparrot hr/ty 99 *. U Aa ftoni of At fVaaw. imnudblrty oppoailc to wktw 

Atbotirrtitt,aiwpbatdAtoatdbtaUehfonMllMlaapa. Tbaw owdlMW^J**’ 
booki, tra laart or law aaiarruiit, oceordiag lo At eoarttatw tr datatn tt lat 
Moeki^t and tkb. ahhoi^tb Baaroidabb, prana a rrry cnatiAtrtMc abolewtiit of 
iktralat ofatcockiag-fraiaab la abaotl tr^ sArr ai tirki at (wriawplc, Arariov- 




lIOipiRV, 




iptairf-r . 

■r iiwr •«*. M U m»j W •••»•*. B»l i« «W mmmaf m r tan «< hiiiw j, > frMW 
•DM ■■iifcrl b UMllDd tm mr )• i* otmtiM M iW mm ^mUi/ *t wMk, wnh 
«DMf«iMi, I 


M. k UmlMd fc» MM Id ik opmtiM M iW mm* ^Mlk* 
•tea. dMt U Ik* MA U>« »€rt M>7 W md 4* • iMk 

I bM ■• DWi nai — ia ^ 


•r tumj 

tk* kM ar cf kMfa 

Uk« dIdm. IUbm akfM lk« 
auuw&rteM k •itokrtlr ^*v 
Mcst*4, aMB7 fimaM bm^ k* 
Ikfwa idk ky e *«<7 viOMMak* 
of knaaaki aak trWf* • p«M 
MtckaDM iim farrkM* ku vwa 
frMDi k* k kir rirr Ikattad to 
Ik* MM* klak of vork. Tk* 
cnic*. M k k «*tk4. af a Mack* 
to(-A*aM k Nfaklnt ky tk* 

aaai Wt af Iobm m a ti lai f ta 
tkrta la rk w af ki Mi llk , **4 
rk* i*n amcki ika c u a r to k 
ftaam U t oMaiM am hria* 



Uaai. aaf Ika taaat MaiJa;^ 
la gtaal ralaat akaat Funka. 

Tka aaadtn an af iraa vliai 
Ika auuMlkdan uf aklak k 
?trT aiapk i kal laa« pnclka 
kiilto an k fcaod aaDm^ ka> 
kin • naadh aiakrr at ^ a i ta* tka 
dcttarltjr akiek atk aaakla kka 
kolb to atKata kia aark aatt, 

•ad ia aaOcicat qaaatiijr to raadar kk lakoar {aodactiva. 

Tka |iwaaM of aakia* ika o aadlai k aa ktUnwt:—Good waad Iraa arna, of a prupM 
Aaaaaaa, k la ka wlaatodi Ikal akick k tiakla to t|dit or apUatn. riikar ia tlia(. 
imaakiaf. ar kaadhig, kaiaf totalla aaftt far tka par|Kiaa. Tka am k Atto to ka rat 
Uto proBaa taaglka. aMardtan to am Baroato of Ika tnau far akick ika aeadlaa an 
daalnrd. cnana aaadlto kelaf aiiaildarahlr ladfar tkaa Saa aoM Wbca a auScMat 
aainncr (gcariallp cobm ikaoaaada) kata braa cal. tka alia annl ka wAraod n BHirh 
M pnakbli. Thk k doaa by laymc thato ia roaa ia a flat iraa boa. akoat aa iiick 
drao. a ilk a clcaa eoaar i ika hn atimf Mod aith rhairoal bnaaaa tk* Mrato af wiiaa 
'rta twa. haiaitptaMd apaaaBodarairflra, kfndaaily haalad aatU bath ih* aliwaod 
ckarml hinc laoriirMl a toodcnta rad baat. kaeaaaa. war* tbr knrt iaenaaad to akal 
aaiitki tarn tka ahitr beat,Ike aira woald ka rradciad totally aadl far tka nkan]aaat 

nruacawa akick k kaa to aaderfo, both ia iakhiaf aad aorkia^ Whaoikaboato 

braa aifaeiaally kialad, il auy be Uk«a faon tk* An, aad placed aaio^ kot aabn 
•Mil both aahto aad kot kara (radoally eoolad i for tka aloarr tkr aim cool, tka 
aoAar aad caaiar wnafkt tlwa aUl ka. ^la-n paffrctly ml. tka Beat pracm k to 
paach a knakadiaal groota m tka aten of rraar naadbu wkich raoairM tka poini <*■ 
bark, okaofaipraaanL Thia k doaa by aMani of a aatoll Mi|ioe aoaiad by Ike poaar 
of a Krew aad krar. Tkr eoaalnrtioa af than aagian la aarioa* t bat a ptoAla 

cIrcatiaD af iOM of iba awat limpta aad coMaioDly | -i__ tM 

aivd oUl ka fooad fat M. MC. It eoatku of too 
rary amag piwa of aiallaaUa hoe. raprrar a trd 
at A aad c. aad tkaaa two piarca are coouactad by 
a knag orll Attad joial at a. Tko lower pkea, 
or aol* oftkoaagia* at c. k aerrard dnwa by bolto 
to a Mroag board or labt*. aad tka appro |>irM a 
will tkaa gpr ar alak at p l i' ae a rt, apaa tbc joiat a. 
la ardar that A nay ba aary alrady ia rk^ aad 
•iakiag, wkiak k iadiapraeabla to ila corracl op^ 
atkn, a atniag brMla af iroa, wUrb k ebowa ia 
•ratiiia at a, k added to couAm it. aad dimt ita 
aeocloa. la tka omr part of ikia hridk k a fa a ia lf aerrw. Ikroagk wkkb lb* Awoag 
acraa Maaaa, wkich k taracd by tka kaadia ar later a. To Ik* lola of tC> eagiaa c 
k Arrd a koktot of laaip are d Mccl. witkaatoallgnoerto maree tka win wUeh kleba 

C orbad i aad ia tka ap^ oratoriag part A,kaakmckit*l. wkiak docaadacaaetly 
o Ika groora, wbas A k dapmacd by tba aaraw. 'IlMa* are rrprcaaatod at r, aad 
k At o i^ atroog apring, aklcb form op Iba ckiacl wbea tka pmauic af 
a a a 











































Ik* f rt il>> )• 
•Mt kanMiway. 
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til to ntotna fc»ai.r *7 it ^ 

mtuN ikM .totjMid«.«*rrtyjkk^ 

sr.r:Ll‘w 

Ua mkct to akrtk •» to »«»r«»Bto to to •»» i »4 «< Wtk Wto* • Itttto 

„ - *“ r. 

X-!? iktofct--«4 Ato. toy-.~ rf • >-*^ •-» toto»W - 

II iirflMiiFn In comurM i»€«T»iw*** *•» ••HDi* «« ^ ••■» . 

ssi'rUi:. Ai~ —-- - «• 

w y^Jfc iir lb* MwUt-tor vabibiuac ••* 
M«dto Imhto««to* »•»«•«■ 
Ito pr uwi T to n yri^toi t xi >t ri 
tk* atoiU* ain-ar* to «. uto »fc* 
•ockto or l*»«l MM. At ■• to ■ 
■Kitoa tt to* o t ri l to W , <ai Uto 
fora (toft to wktok toaMBtolrtoto 

to Uto oatoU. Wtoto ftonto otMto 


HT 



of Into oOlto a ratj*. to wfrnlto* th* petkwu 
ItokarratoingafaiaM-*---i^-u.*- 


uatoT-k^t^toto^. 

t Kraoto doV.-'t^ to. JMX 


m IM iOCiMrra m mwm, m nmvwt •• ■•wf m*. — — -— r~ 

^od'ik. rara* to I. Wton tW rar^to , >■ >»«.* ■>«»» 

■iaki too tk* (tronra to to* town, uto Ito aradto i. toto t ohrai to. ftmmt riaa. ito 
tofb oava. oaaia by It. trao rlatlally. 

TtoXtototo hook. Wlac tol prarairly 6ttnl.to. ar.l part to ih. totokla* to 
okiA SXXa oo^l to b. tatia.iaohlart, tor fonaiac to. 
ikratouto part^TTto •"« wki«h toto. WtotMi rwrj weoa4 to 

la raSXctnl .t o. A>-1«^ aod i. oo. to to* OKto 
Buckia*. It cooiJrt. to loo tmntac poru •, to. Im toing a laattoaito to horiaoolto 
kran BoiTiD« opeo a«arao«« toalrt.aod jacU a Una app^^ '“V^.^S}Clv 

la Tarloo. kbiUto laarbinery to o.U a# tha rtotktac-fraiB*. 

«. i» »•- prSt. .^ 1 ^ t bat to* oboW tuaJatotcUy 

«»ul pmitioo ia9M » tod a jJltoHr apoa a r«7 nilto**a wtoi rt |1»« la/jJ^ 

Tvj ~* .hn wa la Jif. alA fjotad. borijtattolly froa. o to i, aod lb* raaira to araioto 

»M ^ 

M9 




b at a. Ob to* foaot, to riakl hud to tk* jack at <k bajtoat nupraiUa^ a nrp 
tola pialato polubrd tnia,*kbhb lataMd a uahar. Oa* totocMjarkaaad uakar* b 
aUottto for ...ry atrood eralttnial. n«cdU-. Tka form to to. toaki. o'dl appur at ^ 
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Al »M t Ml ia a«l<r iWt all m; W ran]* Mifcna ta (Imiiv, ib <7 in nt Mt u4 
« Mwmb t»o (MM fitmt rf *((•. •fcfcfc •***••• nMlib •* pa««* n ilinm tk* 
ftm-dsak. TW«Wn4rflWJ»»ki«l.»(U|«t»4»oiI«i»l» MdwWihe^^k* 
■n >1 iWr knrii—fl ■dhtM, iW* m tmt m 4 t^VBall inn •miac*. nurf »htrfc li 
nnanrai I* I. A-•**^“*‘*1 •*“ 

Mui«»fili*jnk.i*ii»M*W»fcU|»Mnkjr'***»»*‘»“*^ Ii A*«». 

bn I, Ik* Mta^ <Mi ia MBMd t* wMl rf mat iW l««l b M ^ mI *rV 
•fik«(titk(*. «kicktirau«kileaf.b(l« TW (UnlndiU m, ijM akwk iW^Jnk 
moy*s m nlM omW. mi *mtin of pbm rf an MMoMk W»«. p*^ K 
miliMMi Aon mk mtktT. Tht atm W a. wkicb emOuM ik» whab. b of tnm, 
aitk I WMllnb* ia«r oribi M nek (ill. W«*iiif ■ ncMr; Ixtarra ikm, « • 
(Mnn rMviviikilKittmaaulor Mbiirtlwnnika Tki ennhi m ikiti plMrt ta 
ikakar, v«k ■ in taiii of bma nlbl ■ oowMMwnk. kman nek. to neortan 
Ml Mvami tbrtr IbtMcn Aran ink alkar. TiMa* li M l i’ri’ in b a m aurU* <M 
tka naa alMf* n tka rnnhi. kst In** M uiU. Wkaakatkeantaaalooaalimmla 

ira ^UnM to (b> kar. H ■ had wUk etay n a* 


•o Am I 
Ulwa Ika lia 


lU. lata abick 
1 Ina* la nil. 

I *«{] fandPii 


a nftelnt aaaatiiy df nahd tta. - « ^ 

aowiimaka ka*lM m laQi •** aaalr ^ ***■ «— »* » maiin *«n faaoltni 

Mla(c*f*lk*ik*iia,»bWkhaa»>mtaarln»l»*lyr«awltkm 'nwta^^a 
aonnataa of Maadarda Air Ik. Jaeka j aad a kab b«a* Irtlbl Ihruagk n,* iaek *«1 

•>rk aonh, eaa |H>lMk*d *»« fM iknayk torrm m a aaoaaao amtit for Ik* wkob. 
Tkaiwk aiakan b^ *a>y «*rd hr ***ry attaraalr or (arnl andk. la ardar to 

■pb(#iUMp*rt*ftk#.paanlas**r<ooli*lof*iok«**b*»ptay*i *1^^ to 

(kaa*.«*crT waj^ aiMn a* Ik* Jaak aiakan. kal lk»y m joialad M Ikt lof 


tala pkecaa/ lia. all af ahiak at* at t a n d la A* (iaVr* t«r. a. A »*» « ^ *1““ • 
aiokar of (Mrk kiad laaraali Wt*a*a ik* aardba aharaatcly. (taken ik* 

loBia an finad aaoBali ika Bnlle(.aal tka man nfiwn arta diffnaat a atimttaa 

k*ta«((a| 4 «»ad.*lirktaia»*wdtad(*eriktoelk*aB>cJ*of wnftiaglkeftani. Tka 
an^ Jtk*n*niiaM.of*hkhai>aMhta*ha(*lr*ady ha«iMl.*|T«n*l»» aad 

mf Ik* l»a anaa whiek *ayt<<>*i •»* |n»» ■din* lo it, aa* B|>pran *•“* 

eratnofamitae krtagaia Th* eimbf k«ad gtaaa la Ikata anaa. taailn katiaf a* 
»au»*Btai Htacl.b dr* aaafkl. taonbr to ftrtml aay y^ftan tatarf^ -.A ^ 
alkar pm •ahbk ar* btatal. by ab*atinf ihm aatinly ako** ihaat Tka rxtnaulMa 

•r ikaaa ana* « ika ' 


lioa of Ika kaatb brhiad. ai* 
dBaaenel by a etna* bar. «kick 
hai aba a rlteabr band ta thr 
nNkU*.pt^ingdD«a«arl( fc» 
a naan auailar lo tkal almdy 
anilPMd. ^Tkb baad « *n- 
eaakd ta A MX bat «bibb ia 
Ika frool abaalb*. A *"'• 
Fnn Ika adldb of tka beal. 
Um |rrB<i>f to ciniaertrf vitk 
Ika aiidlli imlb by a dapnal- 
iae win anaartaf at M. A *<*• 
nd Ika*. by th* iirraaan of ihu 
Inalb. Ike pmar b Amedloaa 
la etan ik* barba of Aa acadb. 
Tb* ntaaoroi of Ik* pnanr b 
aoa Kttax a aftwwd by nnaa of 
a anala tpobtag weight taaatag 
o**r a pilby bahiod | and nnr- 
itaH* by tkerraelin ofawouln 
(Mtaa, (Mwwd of a (tnaig hoop 
lUa Aal niMinnkril al a. Tb* 

iMer of ihnr b (irrfKTfal. aape- 

rtally by tb* .N«tita(k«n ba *i ^ 
bnaua*. *• ibay anrrt. b aukn 
th* prcaaarapriag ap with gnalar 
npaiily. aad eona ua aatly nan 
tua* ia aorkt^ How ikr lUa 
may b* pnciiodly Aa oar. k 
would bi (upcrlaoaa brn lo 
ta**atigBl«i b*l tl b obeion 


»n_A_ ^ H 


■rvHwwfw ; I— - ■ . — 



1 

1 

1 

\ 

"1 



1 

lia£ 

M 1 

1 

r 




tr* 


tlMt Um woo^BfprtB^ if W7 tti^anut tW mwth hi*krt»»«flio«of htoftK< 
atrwkdy cAcreM BfamM Um vmtMl i|»rtoif of fcA hto borto | Ato i«cao^oiu«» m 


mu i 
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iiosirjiY. 


At I. 

by vU^ - . ,. 

to *-» tW Uif. .y.t W»w<l^ 

XTT rtiw i; ? * — 'g,” ^rr. f ir^ -.II- —^ im^—* -1— •*—*~—* 
*** ? ^.*^1 .,fc A (Wto. Ai iW itar wt> hi «h» tlrrdlaa •# ih* 4 toto 4 h»» «_»•/% 

th« toil* m-« titmof l«Ty« »h*]<?*■» iitTIirt-to* 

"Siw. u- j-h -.k-. eiutof 

' ■ Ih. »TJ, «Wn both hi«* "4 
Mahm »pfmf la ••rtiMb tha >^» 
pari ra p ro— n »hBI I* ob»»a «■• 

r polal M ablch Ih* ihmat •*» 
Mnk«r ni w rtw ai«a ih* 

D ud iha a»fk yafl ahtt l» M»». 
Tba Mmad wl. or. ■• ihrj «* 
mlM, Ibo load ttah»r». »•“ 



caaiidrtW. Md iha Ihraad e. », *111111 m wu uara. ww »» -. _ 

pro|!rMb^ armabja, wbkh k ?****" 

£ ^ ^mmrr Tho MuhlBC Of thi» ai c^ •** •lakaff mJ ^ •••■■y •* 

rtlrral M pimarr. i to mmubc « plaiawl by >Vl *:«. Tbo dirroto* 

adUn kaUn k ri i a i wod by ih# 



Him ai iht bar fnMi ahkh ibry 

an-tanooMwiDbialAi the Inf 
|yui« M ia ih* dJrrrlka #r««i » *» 

ai tka bach tuadnd*U a.nd Ihr 

Mat tl a. k the f««*o tt 

If a k polkd pcrprodicolarty d»»*- 

«mida,llM oftiai c w ill b e ra^ 

_lT*ckd.md hi offw •*«»«“ 

a. oin be bfoaght ncam to hi tower ert"»c p<^ r. *fc»^ »» 

the torr. whlcb ha. depraatod a k r»a«wd. Ibr n^g e • ^ rrwl to toto^ ^y. 

and Ih. kahwi *« iSuTbi laaiiiC of thr ^ 

MM thar. by tka hoakr nkiag hh handat aad M tb. eaa aa nf tl ua m 

ta/tf. #»*. lb. Wad kaltofa la rkia* toy ^ rf D«triw*._*b>cb 

para of iba art afjacha a. a. which ar. aaMad baU -jiai. tb> Mmaik iM 

ih«o at a a, k a cnaa bar. which, la daoyadhig. yr.uw itt *^* -' 

b«hiwl tW I iwin m4 pmarm ihm to tMr «fi|pwU 

■J» by ih* back •pr 4 ii«V wrtU th»y ^ 

*^lbiSS#i7lir>iMW^la order tpworh afnuar. tb. whoW apporataahkaf ptw 

Tioid^ .Stoi* * 'tl r* • “1 

BrwTiiaThBa.lf with a bobbin of yarn oraaC Tbi. bobtoa ba |itorM tooarto oa a 
aia of who. drirra Into oat aid. of lb. Araai. cothkwoa a to ihrMrrd^ m 
thM hl-SJ Itooly aa th. kuff k 

baad. b. irawa h too-ly atoog tb. aMdla*. tobiad tb. bath., aad 

ofthakabm. H.lbrapcMwodowaotoiof th. Wwadlqtop Mtb.at. r^.aad 
aalcch tb. iacha froai tba bark cprlafi. ital tW "JJ “ >• Mr a w ki ^ 
k doa». tha aaaibar of loopa lhaa fnnaad k doablad by hriaamg dowa tb. had «ah«*. 
Mid ibaafWftwaMd toon. ar« todged aiahrr ih. h^ ai brbrtnraj 

hwirard tb. liakm. TV |it««rdiBa roarw. tod Ihbra. 2” 

patbad bach, tb. harba an ahot by drpmamg th. aiMdk tnadla. and Aweia* d.*B 
ih. pnaaar opm ih. andka Th. torwMfr w.rt k ao* caaily brwagbl ^ 

•nki^ afUr whkb. by takiag th* banda. both ana of aiahm ar. it«.d j Ih. Jarht 
arr locked by Um bark ^ariait*. and tb* boairr got* oa to aaothar laaiaa. 


















IIOSIEKY. 

rrtxa dMk »{n ta ilul *» ■*4* tW wW b 

yiL W ■•*u« ^ 

•rMiac tk»» tW mrii|» wtoefc frr»» iIm lwraaM*l totolM to tW itol 

irCl^t ■• »h»t«»to Bwiii*•• faar wto^ Ynifc*ft»»*b» »fc«k »• 

Z im _■ *ni Miiw iTvmtJ? tnm Im mmU rsaipi* m 

a wiwhffT if fi—‘*r r***" ^ tocladeA t>* ^ 

mMiiM «ttk mat «r sMiftBr fm* ••tW ••luta, «kicli mmmtorrry tkm m iam 
ii,,/iiii- tfcr Mwlln. to• »»»y eoBfi»*4Mto ll nw k «p»»». *to rinto«rto T»m- 

t!rtotkk.r. fto. w ^ttmir »a«nMr- iyHy < 

Wtoa K '—'— fiiWr liHwi raw af llw airehiuMml U"* •# iktor f»bii(i« to •«• ■■«»■• 
or loo toiWbiii to •aUTbTttoi rra bw caaf mwOkt, at«—|« » to nv titj W to 

irc!in«««.tb.»i«MbU.»*r^ tW toc.p.M.or.^to 

alU Balil rn»inb Wy ww mxm «|»rri«w»4 pyM. ttmmttamtm ^ 

rbr to • itoV ■« ••ptojrk to to» «r»4«. atol <bl»||aito«<4 ^ lh« of •»»» wr- 

ikMB runalf. haiirtn agttHta ttwmm lo ««rk» haw fmpanitljr mnrr rMploj* 
■yatoMartaT*^ *«» to Mtocabby jNublMi. toJ to uaip»r>ii( wak to* totonbn W 
""immIIm . --T to ID tonW toto Irtail mpMlb« ■ totok l iw w b**! 

ft—«..»fc>t»i. ** ** *iStorJ2!toto»! atoto — 

. iTZ; u MD|>laT(4 fcr worktoR IbM* Mriy*^ or ribW •torWi»»». »■*■ •« 

to * * *'°***^ , -*" 

It dM MM 4ilbr ft— too COOIMOD ftao*. wto not (n»»»ll » t wtriin* — , .t* *! 

to iW turmtrr i ihot P*»ti hootarr. kjr ohirh Om rita or ttripro •*» •• 

oBiircl* ao bihI lo iho uipUrotlao tt Ab atUilioaol Morhtorfj U —J to 

^^fub •«— ha* Wmi aUoirfy refrnod to far toe Uli—towo of tboM 
tmrtf of to* toaektoefT akiefc art o n— to k^ aad to*** |*w« rri*^ 

STV^aUtoT^ prtoeipb •/ *«»to« >>«■**«? ^ 

SaSl^TibUo^ «.Tto.JtokWof doto ^ b 

tvad^ far to* fo—aiiiMi ft mrift*. wkh ao— rartaMMi atitta* to^J ft°^ »” 

bM:s^'«SS! 

.-riy-MW* a. * 0 — 

i:;xr rJUTaoS- -—toto tto 

fararr bat toor* obiioa* or hrTrlW toward* ih* yotal. m a* to pra- 
nat oiatraetJon* i* worktop tkr«. Thry are aboKfratd to a bar 
of ifoa. frwrrally tiphicr lhaa to* tokrr, and atewr^^ ajian* 
toiThar b —bat baa a flrwl to rack ead. ^ atowaofw^h 
Ik* bar ■*» bat* a ktod of owaUatory awakio mi torws |h»oI*. Two 

lyatoMoflnatapcNirttobkari that in which K o*dltal*a beiapnaariy 

rmicaL bat toeStd a to«b towaidt to* other a«*dl«a ^9-*;^ 
whkTb a tooBb elrratom. wID arrr* to illaatrab ih* rrlMte 
Ofeaekkar^brotorr. Tk* townor boriaoaial ft*—^ ^ 

of wkicb e« h. .oea ta^*7«. • -• »Pty* *» 

wkrrr h bdwltofaiabMl by tL Th* tTrtleal ft*— *» * «• attaebrd to 
Ikb by tworaao* •now*, which amr* a* joi— *M 

tk* loo of tob ft*— b tor rih-atrdb bar at /, to M3 m id »T», 
and — aardU brrprratwltd to tr» *1/ At f i* a iwiall lawacr, 

In akot tk* karb* of toe rib-aatotor*. to to* *«— bmob*^ to* Iwgr 

«—darato—oftoeftam*. At * i. ooc of A. fto—a**dW^ to 

toer*UllT*po*itfa**fto*ao*i.«l*th*«to*r. Th* whob of to* rib- 
bar b biM ftttod with aradlct bk* to* ntoari fi* hm a**db* are rely 

aiatvd whrr* rib* or Mrip** ar* to b* farawd. to* ■torrah brti^ dUed ^_ 

opw^ btonk kada, that b to mj, with aocieto of to* aa— itpa a* to* Otorra, bat 
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HOT FLUE. 


«UnM Malta 1 Mag ttaly ItagMi •• iU Aa W m4 t n mr t t ta tu nr a la 
T*a Mai taaOM 4tgi>a4 kaaa lha aaalW bar. b^ ahkh tfea aariflaaay ata n a agaa 
ita aafar mmtrm k r*»«. Tha rWag aal rfabaig aaata la aaaMMtcata t> gHt 
aMliiiat br ihasM abak art aoacM la iraa tUitn baba, tag abab an araaghl 
bi iIm Waiarb hatl abaa airiMty. Tha pt i aaw takat pbaa ftnif br ibt aatlta 
af tbt taull ptaMT, aaA parilp ha ta aaaba ariha artllta blaitBaabag. AMal 
bran »U4rT b pb«a4 babbl iba ftt a u lta abicb rm» aa ihajlMMl, aal tirtci b 
taa lha bafa prtbMlH frob aaib aabar. 

U tW atai Big agnbbalbi 4 1 w. Iba plaia tag rtbbtl taaraa ata aiaa gb t abtr- 
aatrlf. Wbaa IM pbb art i a l i b tj, Ibt rib abllat ata laittg bi l atM ibt albn^ 
bat aa a*iliitoaal ibiEb aagglag. Tba rib attilw tattatinbg ibt pbb aaM laattly 
Ut biU of tba bat ibrral. aal ha agta bttate ll Ibtaagb that abicb aa aa iba 
libaatlU btbrr. gkaa H aa aAlWatial taaMb «bbb lataiaaa tbt Iba af ahab* 
biL aal rabrt tba Hb abata tba |Wa btartak «ht|b bata aalp raabtag aabgb 


baittiM 

UOT'FLUB b tba maaa gltta b Cagbal to aa ati ir lanat b iatol bp batat ar 
auaai ptgta, b abieb pa44a4 ata priatol eal l i n to aa 4nt4 barb. Fig. fit toptf 



m 


MBb tba limpltat taa af ateb a Sat. bratcd bj- the tmlcal raaod iraa ttorr?, ftom 

aba« M a aba ayaia baa ptaaa b apaardt b a tTigblp iaelbtl llitalbB. wbicb 
rcatitaa tha carnal of ab baaltg bp tba body Bag apital W tba Mata la tbit aide 






































nOT FLLf*. 


^^4 


t Mikji. «iik MTite or kndi vhidi Wwkj ul c«a4iM 

I ftvM Uw o WiMot m K ■ W* I)m n^arMim mH. IO ttn tko paim 

) «r aftoMT tin iW foado *>* 
tJi tbr aMta thaA a oIkiwb. 


Tliu oinalt au; W rop « aiil i 


food* ata 
M Weaa- 

ilal 


chaeatl data arr 
lla wrk ad cailea 
a. aa4 back *r~^ 

arrMJ* drUlAl a tba dftriac paUnr caaoa tt aj wk 
Kcv tha (fot of tka ofMiBanr b iln tmmint mt not open «kkh Ua 
nlM ia aa cadlMi aabi aa Um linir diaaiatiaa la tbatM-alraka 
bmU vithaaC iaUTnifCiaB, aa Wof aa ana ba an u na r y. 

Fip. KT n a craaa acatan af tka apparataa of tka nguUt ko».«aa, aa i« la 
)a tSm mmm acwaula aaM aarka of 
KaaUod. Ikoat af Jaaaaa Ikenaao, Ka^.. 
uf t‘i>nf«o% aaar ( litkaaaaw l .aa n ai ki a a . 
a a a a la aa aackad a|ainawal, acariy M 
yaida kaw. by M fkcc k^k, aa4 ID fro( 
vdn. Tkraa«k akoai aan kaU af tkia 
gaUary tkara la a kariaaaUl doar aaf 
|hifW aa Btakra. abora aklok ti Ika drian 
afaa*. iktmi^ akiek Ika goada at* iaally 
aaaanl hafkia Ikay aacapa tivm tka hn> 

•aa, oAvr tkry kaaa kaaa paairiaaaiy ax* 
paaid la Ika bai k« laaora kal anial air 
af tka taaar oan^ntaMaL A largo 
a^aaia flaa rataradmah naa-um ploKa 
raaa akng iha alwW btaaaa rf ikr gal- 
Iny. tl la diiMad laki |aa laag par^l 
raalM, akaaa aaa li oaa aro aaoa al a. 
t77, aarand aitb Ika raal-lfoa pUtn ra 
graaotd al ikair aada lata aaa aantbar. 

11w Ikirbaaaaof Ikaao plain hi harrr aa rd 

pmamairoty aa ikry eamt oaarar la Iha ... - , 

iinpUaearlaraaca. Tkara ara danprti akiek rrgafarta ika drangbl. aad of <oam 
Ikr beat of ika ilora. A A oralka air-FonagM or loM holn, left la ika aid* aallo, 
oad akiek ky neaaa of a hng Irea rod. anaaiad altk inn fhttt. nay kr apaoed or 

ekaadicvK^waBydiarva. d A aia tka laai-irin lopiiartiaf tka liaiwd kianropm 

aknk nna Ik* goaili akng. aad akiek an flxad lo llw trtm phicca npMatatid hr 
rr.daifn. f/aiaiiow banfbr aappoidof Ika arolilaiora or iioa (na Foaaoaraad 
VaanLATioa). Thraa baa aia kaia aaehaad ailkia a aita grxiiag. anU 

akooi #•» urai par aUaan, aad rxpal iha nolat air ailk perftol eftel- a ladirain tka 

paniinn af iba aiadoaa, aktak axttad thruagbow iha looglk of Iha baildlaip * 
aa*ligki Jn. pland M Iba aid# af aork aladoa lu lappiy monknM br aigW a^. 

Tka picaa lamlekad akng dw ahole aateal af Iha galley, aad nma thnnit^ n 
ika roaraa of aaa aad a kalfi baiog cxpaaad dariag ka paanga lo tba baal of 



ronaoea lo tba kol4laa galbty 
*7* 


at A k dn pad- 


Plfl* Fakr. 

la *71, a la Ika boa door af 
dteig laarblaoi obara ika 
good! ara in h aa d wbk 
tkcgratfBlaMrdaaU Tba 
iprad of ifcn anekiaa 
onr ba eariad by awaaa 
of ih» 1 VO c oa io al dram 
er.oblchdrlTaili alaer. 

«bra ika haa<l e r la 
hraagbt by ba ftirka. and 
adjoaiiag terava. aaaiar 
Id tka aarroa rad af ika 
kmr dnuB. Iba rylai* 
dar apna tka nan ibaA 
olib Ika laijn hi d r lraa 
qnirkeri and lai 
Urar o a Ika 
■koira fcr drawiag ika 
dm aiKhaalaai lata goar ariih the atabi ihaft b a nd , r, r. Bi ar Ikr tkiuaiag M oolrf 
gaar. Tba panayi r r carry tka banda wbtek Irananli tka no^ k» paddl y 
mtrlihMb A erlMrkal 4niai vittfior %o tlur eovtfw wiui 

rroairr Ike and of Ika nrioi of pbcaa, and to *mw Ikon ikroogh tka aportaMt. 
Ttaa nu^ of dryng Iha poddad calloan rnobaa f>r awb p^ of M ywda Ihreo 

r »U of coali tor Ui# toraaot wImb a Aw li rwptoyad, ftmr 
Sea CaJJcv Pu»Ttxa 
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lICJitiAttT WATS*. «iwrt to U mm4 ttitt ■ W Hmoo. 
m»* N w • a ■■lOi > it i* »w(t OT 4 t)]r ii ^ill i m «m E*c m Ommm. 

HVACIXTII. TW MM mA* >hMk «• iMfadai Om toMfUMC 
mImivA af linaa. U>artMk Aiffm (Iwb >npMa Mcni; «• MtMT. wWA 

k MMifp-rarf liHaiaf IN* Mfff-tvA 7 > —m« Mck «<m at d» f u mm tmtt li 
k a ««ImU( inl Mtkn • rttj mfn^ mg ■ — «hn al ■ Wigil Ual awl Am 
Am lava TW Ui g w yw tw ar* mMiMMa matt mm Mak. JliaaiMkt aanr to 
llw atat aal altorki lygiaiH at ratato nrttt ia Cf^laa. aka la ika auaa at aatt, 
atiaaWwiUaariaMaiWgaa tota aa aa .tatWhalaf ai W Miat IU|«Ulr (liaaM Latorl 
to rnaaa. at vail at to haaak aaar IW aaaw ttam, I* >• aka ki^ M aakaaia UdI 


to AB*cr(aa.to Bohaaiia. SaaaM.tW Tytai, Traaayitaata. Owaa l aal, to tki auaaa- 
attalta tt Fn4atia k a-»toa to iWwa;. aad to iW Uaa atowa ti Aantoal i atot to 


Miatk to tW tlfato Vannaa. at Mmm Kata to iUa Gtvttata. al toaliMy to llama, 
geotiaatl. Kgryt, tW Kiat lalWa aa4 akta l irra. Tka kTatoatk-ral tartatwa a# ak aaa 
at* mU (to w iahaktanla i^Cajka aa takrtor tnkaa. —IL W. B. 

HYtiRATCB ata ai iai p » aali at tka aaida% aalto Im., aitk »atar to kt i alti ar 
tf{aitalaat yaMattiaat. Tint tUW lhaa ta aii a i ml aaa aaaa at gaWA-laaa • la. 

OM aloM ar*atar~»,nf aladilke aiM k STaa Ika k^ttoaM aaak. “TWtaay 
a.ffrrtui AontoM ptHto ia t d I 7 «Mar to tka tariaat Ma<ri of fkin i tin a k t B t iia 
randtr k nttaamrj to atofa a aalaita |ataaifJa at aato t a t la l ati to Ikk raaaa t t. ... . 
I ikall tai|iti 7 ika ««r4 Imtrati aatr vkart ika valar it coattoard viik a aatt^ taak 
■a a awtaUia aaida. tkaa, kydratr of Itoto. kjdfata of pnta t k . kjdtaitd oai dt of load.* 

~llVI)RAlTLICrEJCr.:rrs. •MMoarta. 

IIYPRAITUC c:KA 5E«. Tka appUcattoa at vaIrr-Mtotar* to ttaaaa k dat to 
Sr Wak Anaatroag. Tktta art aov au gaeMraU^ awiUad, ikal tlikoagk ika aa l ^aat 
kalnaat ptootrijr to aaftaaa ri ag. k k tkoo^ adakakit to i^adt awtaa aatk a af Ikata 
aalaakt aad totarmtog auckiata to Ikk aaak. A itattiaaal atodt, kf tka lata—t 
at tka Britiih Atonektraa to la&t. bp (ka laaaatar biatatH ta lataglMily aapkiai aB 
tba pacaliaruiat at tkata c r t aaa, ibat tka pa p t r k niaa i daM ad ftata tka ptMatoiagi af 
Uir Aaaactotioa. 


‘ Tka aaphitmtat of watoT- pn tt af t at a Mtabaakal tgaal kaatog foeasllj aadir 
gaaa a graal aad rapid datvi n iiM a at. I aup ba aarMMttd to auka a tow tbatnakoat 
ua tka aarevatiaa Mapt bp vhick kt frtarw wapanaaat h« haaa atltiaad, la ta 
doiag I tkalt cotoMraea wUh tka pear IkU. to vbwb. aftav mamj oraliaMaarp ta- 
^aiaou, I tueendod to rMabliaUag, apoa Ika MbUa goap al Jlaaaai rt a a p o a - 
Tpaa, ikahpdnaQa eraaa vbleb bat ftiraitd ikt baauaf aku btattoaa btta toltalif 

* Tbk eraaa balk UA«d Ika vaigto aod twaag moad to akker dirtciina bp Ika 
MtaMra at valar, tad vat charartanMd, Uka all otkar kidraalia rriaii atoca rtadr. 
bp reourkabla prackioa tad tattium of aunaanut, oaatbaMd vkk graal rapidap of 
aaiioa, 

** Tht exprriaufBl ikaa aiada al Kavcaitk kartog prorrd talitibelarp, I taoa lAar- 
vanlt obtttotd aatboritp. ikmogb ika tolarraatioa of Mr. Bartlrp. ika Pack Bar- 
rapor of Livrrpoai, to euatoran aarnal etnaa* aad h a k ta apao llw ttaia prtoaipla at 
Iba Albert Itoek to tkat laara, vkare Ikep acta aaeordtoglp araatod, aad kara trar 
itoto (eettoatd to optraliaa. 

“ Tke Mxt plaoa al wkicb ikaw naiwa vara adopted vtoCrkatfip Xtv Onck.aktfv 
aa iaiportsM Wep to Ike adraaecawal of Ihk kkto of auektoarp vaa Btada aa ika 
totocrttka of Mr. Raadal, vko poialad oal ka applicatoltlp to iba opaatogaad ckaiog 
of dock galta aad ilaicat, aad toalraelad aw to ntoad ila appltcattua la Otoaa oljae t a. 
At rxtaativa tpatoM of vtoar-praaafa ta a rhlagr p vaa aeeerdtoglp carried aat al 
tkal dock, aad iba malt aAwdad lha fint p ra alir a l daaraatiraliaa that llw proaaarr 
of a roloaiB af vtiar eoald ka adraatagoi^p amdkd at a wibatilato for awaaal 
laboar, aot awialp hr llw eraatga uf grwda bai alw la gtr« hAi aad rapid aAot to 
tboaa mrriuaieal opcraltoiit «bi«b ata airaaarp hr ptattag ktipa ikroagh iba 
tatraarra at dorka 

~ la all tkna toataacci llw taortog (olaaia of ifaiar vu aboal WO IWt to eUraitoa, 
Al Xrveaalto aad Urrrpaol Ike tappip vaa dcritad Aom tba pipoa naMaaakatiag 
with tba lava rtoarrain, bat tl Onraabp a lover aaa baill &ir tapporiiag a toak iata 
vhkh vaier vaa panprd bp t ttraia-tagiaa In Iba ftraar caMt. tba laclaaliaa at 
prrMorr, eaaaagaeal apao ika rariabk draagkl Ana Ika plpta for ika ntdiaarp 
parpotaa at a aa ia i ap li o ii . ptored a arrioaa diaadrantaga 1 boi ikia abHniaa had aa 
riwtaaeg Bl Oritoakr, atore Ika leak apoa Ibe lavrr Ihrakbnl a topartot toarna of 
pover. uadklarbad bp aap tolcrAriag w a dilin aa. Xiaktog ooaU ba laara etowtaal 
Ibr iM [mirnar Ikaa Ikk lovrr | kal, to ike aataral conroa at toipnworoeat. I vaa 
aabatguotiUp lad to tka adotoioo of aaolkar Awn af anileial krnd, vktok wwaraird 
tba tdraalaga of batog apphaablav at a eoMpamirdp taiaU MBtg to sU sboOlWoib Mit 
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•< III | 1 -| (W tiw oT tiM w4 bflraldk VMliiOTn. ^ •ConiiM • l""»' 

•^'5S7J7rlS«»« 1--- k 

lk> eirraulMirr rf Mi Mcmaaiatiag ll» pcr«»r rs«^ hr ih« MftM ia (hi^ac M. 
Th* »rii>wl»tiir ia, ta ihrt.a marrair girtac larwara hj 4W iaMtad •<hy linaliaa. 
aad in BM. Uw tiHt af arary pramiaa •/ lUa kiad. ia to aaaa l i w tha 
tha aafiaa la raan ahara tha ^aaaiilf ti pavtr to ha aapplwa la aalyart I 


TW aiantmatlaa af tin aaaa n a l i t i * la nhlMtad la ^ *7>, aad eaada hat 


ajDadrr. 

aal«kt 


•T* 


IHtia 

ylaagirt e c. traded 
n. K /luiitoa far ditto i a. pirn ftan 
t aai f tof aafiaa | r. pipe to bydraa. 

L< anehlaa- It fe ael na af a torpa 
aati'iraa ryHadar. lind with a plaa* 
aer. ftma ahlah a leadad waifht am 
i iai p <a « »A to (ira p u na n i ta tin 
a alar IfOretad I7 tha aafiaa. Tha 
load apaa the plaafarh aaaally aarb 
at to pta d aaa a p tiaa na )a tha ay* 

Oidrr epaal ta a eaiaaai arthOO tort 
to almmtMa. aad the appanuaa la 
anda eaarliBlIy aaiarnaa to aaataia 
tha larpaat ifaaBtity ct eater vhkh 
eaa ha draaa fhaa it at anea hy tha 
aiaiBliaaanaB aettoa af alt the hy* 
draalla auehlma with ahlch it la 
eaaaacted. Whearrar ttw aafiaa 
Mn|a anra valar lato tin arcana* 

Utor than eaaaea duvet to tha by* 
draaUc ancblaaa. the loaded rfaigrr 
tiaaa and anhea raoto la the aylla d n 
fbr the aarptaai hat wbca, oo iba 
oUwT haad. the eapply (toai the an* 
fiaa iileaa,fcrthaanonui.tliaa^ 
faaatily ra^uired, tha pluafer. arilh 
Ito ktoi, daaevada aad antaa ap the 
dalcimey oat of Mom 

•■Tin aceaauialar aka Huraa aa 
a n«lalor to the eofiaa i tor ahea 
the l oaded plaafar naaa ta a oertan 
haifht. it h^toa to afaaa a ihractk* 
ralra la tha Mcaai.pipo. m aa *ra- , 
daatly to wdaaa tha apaad af the aa* SB 
fiaa aatU tha deaevat of tha pluaprr 

aftoa calk tor aa iBcrcaetd prudac- ^ 

• TbaTtattodartiaa of tha aecaaialatnr, which took place ia tha yvar IISI, pro 
a gmt Inpokr to the axteaaloe of walcr.pnoMra aiichiaery, which k now either 
already ap^wd. or to coana of hatof applied, la tha parpoaa of rtvaafe ihrDofheot 
all tha peal dock ealahlkhntrata to Loodoa, at ako to o coakdcroble oncot to 
Lreerpoto tod other placco. I hare ako applied it eiteinirely to railway parpoaa^ 
etoedy aader the ditWtioa of Mr. Braact, who hat toood a na hlta d a ^ eatta, 
torwiriop UAlaf or tracUra powtr. to which It any ho aio da antlahto, Jlotl of 
thfoa appllcoliaaa aro waU auBptidad at tha aaw ataiioe of tha (traal Wtotrra 
Uallwsy Cnapaay to Laodoa,' wtorr tha toadtof aad ao lto diaf rf tracht. tW 
htiooiaf lata aari h oatto, tha Hftii^ of loaded tracha toon oea lr»cl to aatoher, tW 
Burri^y of 7ara*cabiea, aad the haaltof of traaht aad Iriei raaf anahtort are all 
p cffa ra i ed. ae ahoM to he aok by aieaat af hydraolie peinoia tapplUd hy oae cratral 
itaaaiwofiao with aaaaected accaiaalatora. ’.Mr. Reodel akto after hartop twemafoUy 
adiipttd Un tow- p rinarr ayetaia to thr workuto the patn aod thottlra at Gnnaby. 
haa alace a pp lie d the hlph.pcaaaafv. oe aacaaialator eyatan. to Iba tana porpeara at 
other oaw dnki, and a Mautor adaptatioa k haiaf wiad r by other cauoct1t.11 af laaari 
at amat of tha aaw dacha BOW to cotarta of caoatrwctioa. 

" I Ijpre ako adapted kydnolk atarbimry to the aMcntof aad tluatog of iwtof* 
hridcta aad draw.bikifca of krft dtonioMaa 1 aad, to toct, thara k anavaly aay 
toachaaical opcralioa to which hoana laboar haa been hiiharto appilad at a aiaro 
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mg IMW » ■■■ I g<»» 

■ ■fir af 1^ tW mtn itiM wt m 

■Mai* UkMt md t—aia Aayatck. t'm rxmtftr, •fair cf 
n»m wm fait mtkmwmMrnm aiiataia a tmdditMt wmmkm m vka* 
t aa»y «alfa4 lata aw— a iw ri i a i ll y. lW 



iMMrf hhnw W wii i a M 


t af atiaavaalB 


BM iW a 


•ki 


favar i 


Mow. if I 
•oaU 1M 
ka Ika «« 

IBM iW I 

bImib Bamaat kbuar ia 4tr««df lyy l i rf 

Tk> fam af Mafintiacia* alMk I fasarBU; ■•• (ar ahBffii|p IlHr aacaBM- 
btar la miiiiiBaal m »#» U caaalna af a ki attnM al !*«■■ r ; tlaJaf, aak laa 


■aa af (MaqUan aaaM ka grafa aal tai a i 
I aoata W i wn at akk fcaar kaii 4 a bbI | 



fnara praipa e<aHwela4 ^kattlj a{tk tka |nala«. Tkaaa hu a l— y a nv aaf|>4ia4 
aitk aaUr fnaa a rlanaB mar ika aagiaa-raaM. kBa aUak tha aaiar BtaakaagaB kr 
tka cmwa k graarally broagkt back a Manhidfa, aa Ikal Aa wmlarla bM B a H a l 
bat raauiM aaotjaaoM; ta aaa. 

■* Wttk a ji rra c a rr* ra u rcaa B tiait a mlaaui of IMMkal. ika loaa<f kaal by fridioa ia 
the gioa taimi an mmU a Mactioa fraa tha aatiaa aalroa aa to ha a aiat t M <d aa 
coaaUrTatum, aad tB BM i | Mat Jy tka 4ialaaoa at vbieh Ika aagiaa any ka ailiMBl 
firoai Iha (MMaia whrrc lha Miaake anekiaM aaijr ha glanai ia af iillia iia|an«aafh 
auapt M rccarrJa tha aaat of the pipe. It ia adaiaahia. h a waa i T . if lha pipa be rarr 
loart, to apply aa arcaaraialor at a^ runmity, aa m to ckarya lha pipe ftoai hath 
■oki. 

" With rrgard to lha Mrchaaiaa of hy^ra-iUa cr a aaa, Ika iiiain iii i aBl «htek t AM 
■4eplf4. aoB baao eaar aiaaa aAbatad to, oaoaiaai of oat or bmib kydraabo p c m aio. 
«Uh a Ml o( abaBaM, awA ia ika iaaanaA oaritar af MocksaaA pa^a^ for lha parpmr 
of otMaiaiBg a* aalcaAcA MolHia ia tha ohata fhaa a anaipaninaty akart at tab a of 
lha piataa. Tkia oaaa U a a iiaa . akiak cbatBctatliM Baarly aH lha aanatka of lha 
boiatlag aoA k a ahap aMckiBM la whack I kara appliaA kyAraalar praaiarr la rr« 
kibritA ia^ Ml. wkiak t a oraia a ta aaa of ibaaa pf c ii a a wak okaorva atiackaA. la 
•aaltipty tha awlioa foariahL la caaaa vkn* tkr nik ta a fa M ka mrttwmm ranaa 
aai^y caoaiaimhly, I aa a an i B y aaaptoy Ihraa aaab ay li aAfra. wkh nM or pktiiBa 
acting ailkar aapartlaly or riaiJo i M ty bbub tke^aaatr aal ajf malirplytag a b aoroa. 
aaraiAing la lha aaKHOt of power rcfiaiiee. 

** la kyAraalie rmiwa lha power ia appIM. aol oaly far lifllap ike haaL kM aka far 
awiogiajf ibejik erkiab latter oliioat ia effaotaA by airaaa af a rack arehaia apefBliag 
on tha baar of the a w r ab l r part of the erma, im rn aai at iA either with a eyUaJer 
aaA piMai kariag a h a n ui to atodea, l^a that of a itreai tngiaa, or witk two pmarO 
appl oA Hi pm Aa r a the aaaM> allerl by aJlamate actioa. 

“ The akia a aa of aay araMbie elaatirity ia water teaArie lha aaMinaa iwaalttag Awa 
ha pmawTC eapahla aflha aMil perfact eoatrol, hr awoaa of tkr eaieaawbiih regwtaia 
tha nlat aal oaliat p aiiapM or lha BMchiaeai bal Ibia eery property, wkiak glrra 
m aiaak aartaialy ef aeili^ tioAo la aaaoe ahneka aaA alroiaa la tha onekkawy. hy 
raaiatlag Ike aiaai'istaai aeiiaitad by the Moeng pana Take, far eiaaipfa, the aaaa 
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fiT m li74n«Ut tnmt^ wMi •ttb a ka4 iip r aied aa tkt dw aMtea 

Wi«( pradarad bp Um vaatr ta ii ri iig aa aaa tt a piMoa aad mcapiag froai iba 


Ml 




alW. t'adar miHi doaai m a r ia, W Ilia vaMr-paaaa||aa W laddaalp bp tka 

MBialaia valttw it la ahataaa ibai iba pb l aa. iaiaaUad lumad bp tba aMawataai at 
tM k<ad^ Jib, bal Mat bp aa aap i ald t a p badp at aalar dapairad af natlat. woaU ba 
bfwaHa la laat aa abraadp. aa la caaaa. la aO prababilkp. tba baaabaM <d Uw aMohiaa. 
So ai^ ia laaar ia f a bcaap oiipbl vilb roaa«larabia aalocitp, II tba aaaapa p aaaapa 
ba laa aaddaalp cliaad. a alMilaa riah of i^Jarp aaold ariao frtaa iba abrapa atappaaa 
of tba aaiabl, if a nraiadp aan aot taoaaiadi bat tbaaa liabililla a ara aSaalotUv 
raoMtad bp apidriap, ia raaaactioa vitb iba oattr.paaafaa to Iba apitadar. a aaaiU 
claeb aalaa, af<aiil« apatnU a«aiiiat Ibr prMauir iata tba aapplp-pitw. ao aa la 
prtMlt Iba paiil-ap aaltr m tba epiiadar In ba praaaad baeb loto tba pipe wbaarrar it 
til niiinit aapoatd U a anaparaaiaa form aaaaadiaa tba ptaatara aa tba arrumulalar; 
Dp tbia aiaaaa aU Jarba aad oaeanaaMaa ara amiiM. aad a pndiwt cuautd oirr tba 
■iTnaral of iba laarbiaa la eraabtaad ailb prrat aaftaraa af aetioa. 

■> Wltb rafcard to tba blad of rahaa aard for aatar-pmaara aaarbio^ 1 tad that 
aUbrr Ulb-ialiaa or alafe-ralraa aup bt Hbctaallp appUad, aad brpt ti(lil aadar 
baaip ptiaaufra. praaided ibal aaad ba aaeladad rnioi Iba oaiar. aad Iba aalaao ha 

i. —Hjw a-.- 

aid eaaaaaleailp aSUd, I rmpiop ratatira aaKbiiMa of rarlmu roaatraataiaaa For 

baatp-praaaana, aocb aa aa amraialalar aCoida. aa arraaproiral ..Mta p af tbrae 

plaoeara, coaaacaad »iib a t ri p la naab. aad hrariaf a (aaaral riatiaMaaar tn a tbim- 
Ibraa plaapar pvap. b aril adapted for Iba pa r a aaa. Tba adauaina aad rxkainl 
m]am ara aiitrad apiadlaa, piaand doaa bp «at«BU aad lamri, and Itftad ia proper 
iiinriaa bp naaa tard for that parpaaa npoa a arparata abafti aad tbaaa rahaa ara 
araarialad aitb raiiaf^larbi, a> ebriair tba coactuaiaa abicb aoald otbarwiaa ba Uabla 


to laba piam at tbe lara of aarb atrabai. 

** vf w i tT pCT Ri T f toMkiiMrj to b* d«fVAg*a by Iriitf bat oAm brew 

addiiaad aa aa aijvrtiua to iu aar t aad apoo ibia puial 1 our obrarra—tm, tbal I 
bam »c«i!r raprtMMrd aap fotorirram* ftwa lb* raaoa wbra tba macbmra acta 
placad. aa ibrp groaraUp ara, braaatb tba tarfomaf tbaptnood, or witbiaa baildlMi 
aad atouodlp, tbal abeo tbap ara aaareidabtp aapmad, all riah map ba prrmatad Igr 
kttiail ant iW »atrr la fhuip auubrr abraarar the aiarbiato eaaaa worbiafp 

•• Wbro Iba OKirtog' pnvar riaaiata of a aatnral colaaM of watrr. tba paauarr laMa 
ascaada SM j/r SOO foal, aad la aarh raaaa I beaa naplapad fc* rutatim actiaa a pair 
af epbadrn aad pi u oai. »itb alida>Ta}na, rraaaJiiias i» aome dairraa tboaa of a bipV 
pnuaii aopiaa, bat hariap nDaf-rahraa. to praraat aborb at tba loro af tba twubr. 
>W US aboat a aUda-aalra adapted for tba tornsap apparaiaa of a onMU, but 
tbe raHafabiata of «hleb am auasUp applinl^ to a aat aa - p traa o ra atifiac of iba 
eoaatnwtlaala umuina. Tvoaf tbaaa rlaaba orm ijaiaal Ibr p real ara la tbaaDpplf. 
pipe, aa aa to aAed aa rtcapa for iba vator, etoeb mdd othtreito ba abat rp ia iba 
cpliadrr abaa tbr eabauat pen efoan, aad tba otber teo eatotanaicaia edh iba 
dMchitpa pipe. to aa to draw la a portfoa of waam water to III iw tba aaaUI raeaoap 
wlttob would otbarwiar ba tall hi tba apliadar ao tba rioaiaf of tba adadHioa p<iri. 
a, lapplp pipa | exbaaal pl|w • c f, pipa la ejHadar j » is clacbi ttpcohig agaiato 




































490 


IIYDRIOniC ACID. 


MMi* I ■ tlMti* iivmaff OM •mMN. 

Ih«r kr^fBaOi M(tM afm tM« f rt «r>|4» m Mr. 

M iW 


•mkaaN. A^mI 


I 



mr r**r* 

M'tMaMMia X* 

•r Mr. a-r-itk. Mr. IMIH 
M*M'* wC-l n w— mMC mM t** k«** r*- 

trwlj htm aAM M iW mv fiM TV; ar* 
m> 4 Ibr irarAMg «•*, •» Mariaf n irr i r h Am 
IW «(■««, *ar p—r »M SiA kr Artna* • 
•irrakr •» mA arkw WMklHfy. Aw W *t»«- 
r»T»» HAranaaT. 

' If ta | «aT» « « "t Ura* tiAvSTi AimIA W fa- 
mnBf aa l raAiA iMa aaaaMiaaaB Aatrkt*. m m 
t iiii r t ikaai aaaawUa Air fmt 

l—ra, <k» fapM Mtana «Wk alaaaA kaaark Wm l 
ntet aiU ftaiaUy karaaw wlaatAr aaarrr* of aMTira 
^■«r, aaA a aiiraAaMaaylhaa WaSarAaA iar Iha 
•MAaaAaa ot a a iar ywMara aaghna aa aatarai MO*. 

■‘Tka ablMt. Warnr. aUtk I kaaa rhwAf kaA 
ia rirw (teiM I Ana (an a tira ri aa a» itih taiaat, 
baa a* la oalAr. Hi whaifariaa <A awaal >a- 
bnar, a aartIwA af varUa^ a awAttfC a l f y of m»- 
AiHiaa, hrtcnaktcai ka Ikrir ar l laa, aaA aaiaaAlaji 
enr a hrff ana. kf •raaa at tia aaai tt aA faait 
f aaAarr J ij a H ra ia l a n p aa aaA aataaaalalaA al 
aat raattal pAaL TW raauaaa awAa aA aaMaa* 
aicatiag yaart kf Aalkag caaM aaljr ka ap^M la eaaaa «rhm Ika aiarktaaa aira 
caikiBttA vkUa a aaaUI caaiHaa, aaA vkrra tka aa aaa iala l i i ai at ymam tm t wam r j 
tD lavat aaryiait nilata ata M aat aaaaaA tkal vklab a A;«aha^ aoaU aAbnL 
C aai i iriawA or irxkaaaud air aaa aiaM aanaUgr ta a f ^i l trakla la Ika farfOMa I «aa- 
tFonlanA. la raaaanararr at cka amt n l ja rt l r ait akiah to rkaainH^f amahva^ aa 
aril aa Ika lialiiiitT' Hr laakaar, akiah, (a aa ra i aokiA tjrataai at alyaa aaA warkia ra. 
rtaaifiiM a atakkada afjalaia, ralaaaiaaA Attkut a ar ihaaa, aaaU airiBaa iaaanaaaal. 
afcia AiAMly. Bal Ika aia aA «atar aa a aM<UaiB at Maa ai atol n a la ftca ftiaa all 
lliaaa aMrctiaaia, aaA to Ataaaa tar iba pa rj iaaa latoi da d it aov ikaroackly aauUiabad 
W ill# rvniit* vbldi Ihv# bpra •bisiMid." 

^in DKAUUC H\ail!(i:RY (hr autaa Aaa Wataa aav WaTaa-raaaaCM 
CauiacB, Tvaaiaa, 

HVUR.M'LIC rRt»!i. toa Waraa raaaacaa MacataaaT. 

KYORIODIC ACID (wfriAr Ifyl m al ia a t, ft. | Ufttiadiaara, Gatat.) la as arid 
tanaad by tka euasMaalan iiA IIT |aira at inliaa vith I faat at kjAragaa br salfkl, 
aaA by awa aa t a niaai aahnata oA hiAlDc rs|aiar aad hT dr ^aa coaibisfA a kb aa l aatv 
daaatuna. Il laebtaiaaA parr asA is tka g aa ann a atata by is tniA ae ia a istaa iRaaa isba, 
daacA at aaa caii, a Rnla ioiiaa ikaa a aoiaO ^aaattfa at ii>agki]r-|BaAcniA (taoi 
aaaiataaad vilk waiar, npoa Ikia a faa aaam fra f aw ai a at pb n a f h nm a, bbA laailjr onra 
fhaii IkwarArf.leAliia. h M m, plMia|ibonia,glaaa.iar a patta A aatittkatabaiataa-lkitAa 
AIM. A aorfc aaA aanaa br« taba or* ikM ItlaA ato (paila kaal afolM abas iba 
tnAriadic sard u liboratad. aad mmy ha eoUartad la Ary boRlaa by lha da y larr aia a t aA 
air. Aaaibat taacatt iaia piaoe la a laull latott 10 pantoAiaAiAaaAyataa^aai aiih 
S of aaiar, add 10 yarn «A loduta. ikta drop la taatiaaily I sort at fkaafkana rot 
lato asnll yiacaa, w4 apply a ftatlt hast t biArkidw aaiA aiU ba faraiad BbaaAaaaty, 
tad any ba coUtatod aa bafhra tiatcd. Hit Adlaalag Ofsativa aapataara Ika rraatioa i 
tKI a tl a P4 tUO yitU SKO.HO.PO*4 THl. 

IlydrioAit acid ipouly naanblra hTAmchloaiaariA i it la cotaarlraa, aad Ufcbly acM. 
il faima ia lb» air, aad it aaay tniuM la aatrr. lit deaaity M t't, and —atraaf 
pnaaora coadaaaaa to a yallmriak liqalA, abick tolldiAaa al AlA* Fahr. 

Bydriodia arid ia adotiea it oiacb BMra cttRr praparrd, by Mapeodinp iodiaa ia 
water.aod paaaiay a rtrsam of w a t l i rd htiimaaipkanc add tbmayb a a|^l dneakjar 
Akatppoara i it It tbra kaatad to asM laa hydnaalpkorie aoid, tbaa alloaad to raat. 
obaa b nay ba daaantad fnaa Iba pnrcipiult of aolpliar. Tka raactun cnaaitW 
aomriy ia Iba diaplaeaaant at tka aalpbor by Ika Iodiaa, HR a I - HI • 8. 

Thn liqoM any ba arapenuad aabi d a c soina a d a a a b y of |-T. «baa b w a i tta of 
nir-llUO. It ibaa dltiib al tal* Fakr. orttkoat dawmpcailioa. Ilw aoialiaa 
ranaot to kmy kapc, k bda|t d i 'a n ai po aod by ika otygaa aA tbr air vbk ito llharatiaa 
•f kidiar. vkich tojtorti a dark ndm la IA Cklonin dactoDpoaaa b aatoatij, «uk 
likataliaa af (in iodiwi. • 

Tka aoktiaa of kydriadic said aad at Uw lodkUi waitn ito nnaor af dkaoialag a 
ao aal dcfabla <|aaatlty cA ndiac, fbmiaf a dark nioliato — IL IL U. 









ftTDBCK'llLOlUC ACID 4fll 

* 

HTDROBROMir ACID. HIV. Sm Daoviaik 

HVUKO-CARHOI*. SMCAUvurmUTMbwsji 

RYliRIK^UlRIC ACU>. tCVM-AVw. Pr.t Mnrfrt.Gm.) A c>Mi|Ma« 
tt eklartaa uA kfAratt** «hicA k k r«J — ri ii fv af • Maliar ■agafXka. p««ca( 
aloCTt ItwAda—I — H aa cl i m iaay m kk. TWwtaiinn 
«rkyAnicUivic acit la vaMklh*■oaiATti'arnt aaA inatTor ikLTareamvrMi 
Mckkllr JVarw JemL I «■ >— iw af dtUriMiad < »» l —i n ai kyArafn r—Ww 
to tom 4 T iilkw toaP tkk aclA. UCI i m M-A It k Wm |mpar«4 ^ ♦ • 

■iitofvar* MftoaPdUanifa at miiam ( r ■■■■ mOiyami to fmm at maaatnud 
•■Ifliiiric miA. prrvionH AilatoA vkk 4pvti ar«torr,ta* cafaetoto tiaa rrlon. 
McfaAwkAa wtoP Waaitoktaaln. ‘DuattoAktitTactcCaakUriirtraktoMiM*' 
tolt.bTtlMM«iaacrn)ptrafVa*i4aa4 4Ba4«nttlM«t|btolt«a> onfiailJ; vtosiacA 
tom tkc tall kgrcayemfatoinanarkaaAafaaauaaadaytoicBtttoaiaMfankca 
totolt. Tk* mA an akkk •ihak* k nipiAty pnailianAbr valar. lOOtakic iackn 
^ aaur arr capikk aT tbnrkia( am ton iku 44.000 catot karkn at tka acU fat, 
wkarakjp ika U^bmI aaqiAm a ifieU* gniTitj at I tIM s aaA a wlaaw at 14a cakn 
kMiWa. Tkk TU 4 pna A a an tln a k MempaakA <ritk a grta* rToAacUaa at heat i 
wkaaaak k reaa n a a w tmf) to apply aftifaiai wfr U lrr al toa. tip re i aP y if n KracA^B 
aciA n ikt akata k to ka ptapanA. la ttnatal, tka anriatk acid at romtmana kaa 
a aprctta ctbtuv aaryint tom t-U to I'ao, aaA aaeakaa, tar ika mm part. 
cneaMkaakljr kn ikaa 40 pana kjr ti acid pn la tka kaadnA. Tka abora 

ctfoocar ant cmtain tlAt par oral by aaipkt i for aiaaa a («hk kck at wilrr. 
akwii aaipha IMAarakM. hn a kn rki t 4ao cahk tochn>lM gralat at pact aad 
lU-la iai»440-ti lkaa44iys : tu:;in0 t4t'M. lagnanU a ronr gnod approai- 
toatiaa aap ka kmad totha prraaMafra at real aiariatk acid, la aap k^iM ample, kjr 
araltipiplag ika dreiaal toaiM at tka aptcUU grarkp bp too. Tkaa, tor aaaaipir. at 
riU «a ckatl hara tkia fak O'Kf ifCKl-ai'a, tor tka ^oaalitp at gn la ICO 
pan* at tka li^atd. Ifairialk acid gn roeikla of cklorlaa aaA kpdrogaa rmbii^ 
aitkoat eoada ua niuti, hi equal rolatoaa. Ita apariBa grarllp k l'147.ava|'Ooa 

Bp arollag ap owrialc of anmaoia aad aalpkork aek. apart, la a nmog glan laba 
ra-caraod. a^ ikra eoauag tkrto to act oe aaok oikar. Sir II. Darp pr ucu tad Uaaid 
Btanatk and. lla joMl^kkacrara. ibat tkr gcactacka at rkack nkaiaacoa la elm 
yoaork. i n ker vltk or oritkuul kaot. adm mack nora povottol nran at approaiautiiig 
Ikair ■olacolai lhaa Ikm drpradaM oa Ika appUratioa at aoU. akattoy aatarol or 
artiBckl | Ibr n pan diatiniehad ealp |k ^ raiaaw tor rverp dagna at Fakrcakck'a 
aoak. krgiaaiog at ordiaarp Inaprraierra. a my oUgkl aoodriiaalioa oolp caa ka 
BTodaord kp tkr laaol povariWI frrraing miitarao. OM half to mack n voaU r r aa k 
tom tka appli raii m ota atraag lUam la om ponota gkaa ukr, tkr aikrr pan briog 
at ordiaarp toaiprrauua i and whea aitciapta ora mada la mdrne gaea* aia kqokk 
kp a a dd rn morkoaiaal caeaptmlna, tka kaat iaataalip gonatactd prreraa a totaudaWa 
^otock to tka nrraei at tka caperiauat t akrreaa. m ika c n mpe ta aioa rreahiag tom 
Ikatr (low ge aa r a t aa la rim yamk. It tkr proem ka ccodacted vllk canmna.Brc- 
caotma, tkora k aa toaroa of ditoeokp or doogrr i aad it map br aaotlp amieirJ br 
artiSeial enlA, la cam wkrra ga a r e approaek near to that piiuit of a ia n pm aiao aad 
Uaptratarr at vbick Heap karma rapoata—J’tul Thtat. ink.' 

Im marialie add otcamokarca hn ommlly a ytUawiak tiagr.kat akra ekmieanp 
parr h k aali arl ra a . Il fkama atranglp ia lac air, miuiag a corrauyt yapoor of a 
ptcoliar mail. The ckaraetorktlc laM at marialie and in tka omoi dilate ttau, k 
niirote at aUvar, vbick ca n e a a evrdp prretpitete ofeklorida at aivor. 

Tkt pryporatina at tkie acid opoa tkr grm mU k toaqonitlp rilaettd la ikia 
rooalrp bp oetiag opoa omaah la bciniapbmcal iraa poca. or ia oad-iroa cpliadtn, 
wiik ra ne e n iratad t^phone acid t lakiag I pane at die e^ to 5 at tka aroL The 
nwivth «t the po4 map bt e u r r red vtth a eUb at iUieoon frroatonr. perforaicd with 
Iva bake at akoat too iackao ia dkaairr eor^ into Ika ana at vktak tka add k 
pearrd bp a fkaoal in neemiya porlioai, aad iato iht atkar, a bant glaaa, or wma* 
van tak^ k teed, tor ooadocUBjivthc dimgagrd mariatk gn loto a earlee at krgw 
giokra of krtlto glaea aBa.4htrd Riled vhk voter, aad kid oa a eloping eand-ked. A 
vaek k tneamnalp omplepad tor vorking off eoek pat | no krai keiag applied to it till 
tkr eaevod dap, 

Tka d i cm pee idno of oromh bp mipbaiie add warn at aaa time earrird aa kp 
earn Freork manatoctorm ia large Iradao pona, 10 toot loog, t feat hraad, and a toot 
darpk royerod vnh ekrett of Irads, aad lolnl. Tke dleeagaj^ add gn vu auola to 
cirrolate ia a roodail at gkard krVka, arvrlp RKl paide loiv. vbarr it vac coode a ced 
bp a ekrrt at voter exra^ia^j tkia, vhieh Sovod elnvlp in tke oppoaito direetioa of 
Ike gn^ova a eJope of I ia NO. At Ike rad nt tkie canal nraroK Ike apparauie, tke 
nanalie acid vn n tteong n prm'bl ti, aad prottp pan j bvi lovatde die otker ead. 
tke vater VM hordlpacidalm The cnodetNing piM of tkk apporatn vn ibereftra 

Vot. IL II 


HYDBOCinX)RlC ACID. 


4M 

letenikljr «anl(M i b«l m ika daeaaWHiillMi af tW mI* fiM M W laiikc^ fai llw 
b«taa fMiik UM *>>4 miMtmn tel %m W ton •«( ti itoa, ta cato m te 

hi • rvtarteMan fltnMf i im Ak aay ■••riy M ptr fmt. at Ite 
■nnatie aeiA n* haL Ate teito, Ite (Hat fuatMy «f Ca gltaa aff toiaC ite 
rmptfiat Ac hte rlaaWn ww >f« aw ftww Ite nftoas •*' ari n — l y iiyarte 
Iteir >«»«*. w a iag amr* teaanpiyaia Tte tatitoyMaBl a/ Baiiala mad m aa 
laaaaMaintea. ate Ite tea mt k l a ca nte is ite paa j iag w a aa a mf to hula 
aiiaaaaaiiaa, itet aatea^aaMlj, telh ia Ftaaaa ate M raaUaiL aalpteta af aaAa, tor 
ite ante BBaatetaa*. haa baa paiaa f te ailli Ilia Jhaipaitaa of At aarlate acM ia 
Ite air. la ite aab al aara terly wa u riaA w, ite niawa pruiaaa arc Inbafate 
Ial 0 aataaalaa raalM, atete aarra au a# toar aaatoaa lte« ate aarr j i tte« of iaaa 
Ite riair. Tte aamaBdiac analalina ia itetaby taate ia aaaw anaaan Horn bama 
barote ap. aa aceUaal abkh na pmtetey aara *a happaa abca <aa* paaaipitalte 
Ite Boaiiaii ipaaa imai tte pw te At XriaaaatW. Unafate. ate Maratete. abaaa 
Ite anaaaaiptlaa of mtormim add baara aa prapottiaa la Ite aaaaatolara te aala, 
tbn pfpfa M la aoa praeiJate ayaa a aaM aeala 

Tte appamaa Ibr wmlaa aiaf aiarialk aaU paa baa baaa ■nfi<a4 ate abaii|p< at 
" Sl^aara, ia aany ditefoal 

Tte fla iaapo r apparataa. At tte ate af a raaar b aaaloay (b ra aaa. rarlaapatar late 
lna|(bor paa,abaal 1 Awl top, of a aidlb a<|oal ti ifint iif tin latirliir nf Ibi fbraaii. 
that la abool b tel ohtc. ate te tel loap. m aaaa i te ia auaaiary, baatap ha appar 
a<lp«a coaaate wh^ caaiHraa plalaa or ire lilaa, ate ptaate apoa a teal *hb ite 
paatapa af tba faiar. aa a aa aapra ftw ite t aaaa t o ialu TT. Tte anb «bic4 aoa ata 
tbal paa fanaa a a o a iiaa a t kia af iba anof af ite r aaattefatory. ate ia of ite aaaM 
teipbL Tte ftuM oWcli proeaad i Atan tte Ainaaea aoalalaiap iba ahitar* af tel 
ate aalptena aeii ia auafa to aaaapa baloaaa tte aaoh ate Ite aoifbao of ite im 
piataa or Sra lilaa, ibraopb • p i— fa oaif i iaobaa ia InipbL Wbaa ite bomte air 
ate aapoura raach tte ritraauly af ilia paa, ttey m raAante daoanrfa, ate 
atea la laioiB ba aa ath tte bauom of tte piui, h> a tea. obkh la aftara ai da diahite 
ao aa la late ite aateu lalo Im laMtal doai. vbWh tana l aa i a ia tte cbloten. Tte 
paa ia iboa aarraaodte aa it wata aritb Ite teat am) teaia Aiaatergte (rooi Ite 
rarrafteratun ibraacc. A door la opaote otar Ite ate iifkte pao, Pw lalialaiiaw 
ite tter ga of laa ta il , aw oanim p la It by af » cwt oath, af 14 a at. Tbia teora 
ibaa Imte oa aa tipblly aa p aaaib l a, ate fcr taary IM paru of aoll, llBof otepboria 
atid an poorte ia. of aamfie praaity l-3»t. euaialal^ IT par aaot. of dry add. 
Tbia add ia ianteaeteiteoaitfa a Aiiute iaontteia Ite laafoftteAuaan. Uacnoa* 
pattiua caiaaa, aoriatia acid paa aUacIte whb otaaai la dteapapa d , ate ia rateartte 
tbroipb 4 olaoa-vtra tdtea iolo tte rafriprTatan, vteia id ia Inaljy lit Inn il. Tteao 
rtHnaaraton eoaaiat of larpr otooc-oara carboya, rallrd damc-jmmmm la Fraaoi, la tte 
aaater of 7 or • ftir oaefa dpo^ ate arranpad ao that Ite aoeb of tte oa* aoanaaii- 
calaaoitb Ite body of tte ciliiOT | ibai Ite paa oiBM tnrtno tte obela artit^ate pau 
ia mcamt eoadcoard by Ite water ia ibooi. bdtea racblap tte tec 

Wten Ite ofmdoa ia floiabod, tte door mpooito ibr paa ia upanad, ate Ite 
raaidoBia ia it la diacharped, ia Iba Am of a laid aupatc apoa a aqooN ted of 
briebe cstmur lo Itefbraarc. Tbia aaaia aptadiiy cooeniaaoa rrali^. ate h iba« 
bniteB ialo fra|;aMata ate aarriad lo ite aoda aiaaafartoty. Tte tetataai qaaatity 
of paa t atel od n diaebarpiop tte paa, tcadcia tbia port of ite oporaiioa vary p«i«-ft»i 



pa ite mrfcnwB. ate waaitful hi referaaeo lo Ite prodoEtioa of ararbaiio odd. Tte 
diflkalty of lothig atcaialy tte caat-iroa pUtaa or Sra liltt obivh ooon tte pan. tba 







iimuocin^Ric acid. 




irnfmOOitj of eoa>pl«tni|t tb* Jit—fnaitiua af (be all, tkam tb« m il — w— b« 
nn nif ta ■ Ui|«U Mala, teall;, iba 4a—fa —tittirf hj tba —iliaf aoJ LW raiiiia at 
iba laaj, be, an amaaf tba na— ab; aa ann ibaa M ar M faru aC —riallr aai4 
at I'iTO an enOaclad, aqahraiaet ao IS prr taal. at nal aeU ibr avary tOO of aab —• 
|ilaTa< laaaaaJ of aiacb aoaa Ibaa JaaUa ibal quaatiiy, abicb it Buy ba —4a to 
yiaU by a «rll ro ajact aj cbraika] p a ona i 

Tba t yliaJbr a/<ya— la aoa aiM an a aa ia j ^ —ay inaairfbmnae Fip, bM 
wyt a iaa ta , la Inaanna aactioa. a baaab of baa ey iiaJar nUwti, aa baUl af ia a p>ti|>ar 




(ba laaaflioa of tba bant piM 
of baa4 gUaMi maarnn bi 

i ia a Ib n a aa ii krj atoaa>«an eaiboy | b la a (aba of aafatj | t a (aba of a—naal* 
calioo witb tba l a c aaJ earboy i ai ■ ■ a an the float laaliaa la tba rbi—ay a. 

After tba aab baa laa^atimlai ri1 aad tba fln kindlad. Ml par coat of in oaigbt 
of aolpbaric aaai, ct aj^tr. I'iO, abouM ba ahniy (loumi lain tba rylia4ar tbroagh 
a Wa4 ftuiBal. wab a alpb—IWaia4 pi|i«. Tba thraa-naekaJ carbaya —y ba aitbar 
pla«a4 ia a tarlaa flic carh ratort, Uka a raaga of Wsatfir’a battlao, ar all tba arkya af 
tba ftntt ratlin —y ba |4tca4 la ctMtataalratina «itk oiia aoutbar, wkila tba iati car¬ 
boy il ooe ani ia JtMia4 la tbr lint at tba aie u aJ rangr i tod tkoa fat aueeia ai oa. Tbay 
anat ba haimUad aitb eoM valar | aad obaa eo o ra ak at, tb— of tba ftaot row at 
laaat, aboahl ba plangad ia aa obloag troert of raaniag water. The acid wbieb aoa- 
daoan ia tba rarboya of Ibal tow ia apt to h ao—wbat coatamioatad witb aatphark 
acid, aiarialaaf traa. oraraatalpbata of tndat bat that la tbaaevood tad (bird will ba 
ft—d to ha pore la ibia way 100 parta of —'lalt wiU yiaU lao porta af auniatie 
acid, af ap. gr. rib I wbila tor a ol pbatc of coda la Iba retort »ill aftwd ftota fog 
b> llOof ibat tab la erytiale 

It ia proper to krai all tba parta of the eyiiadan atpially, to iaaan Ibr rimaltaamaa 
dor—potl^ of Iba Bilt. and U protect it ft— tba arid > (br {he halter the iroa, and 
ibe rtnagrr tba aeid, tba Iraa ctualoe eaaoet. 

Sam nuwBfltetarart, with tba riaw of aariaa flaal by the aooa tr octian of tbrrr fbr- 
naei«,ofraaa to tba flame at a—y obatacln aa they eao.aiid aiaka it perform namerooi 
cit—laltoaa roaad tba eylladan t but ibb aytuia ia bad. aad doca mat arao effect tbe 
daaiw d acooaoiy. bacauae tba paatarn, btin aarrow, impair the draft, aad brco— 
apetdily rbokad aptritb tba ao^ which woald ba bonad profitably ta a frterapaeat tbo 
deroaipaaltiaa ah^ briag aaaqaally pe rfo nat d . ia Icaa par&rt, aad tba eybaden an 
BHwv injnrrd. Il ia batter to aukc tba llama anratopa at oocc tba body of tba rylmdCTt 
after tabiab il —y oimtlala bn—th tba rault, in order to giro oat a ponioo of ita 
oalarie brfan il neapaa at tba rhimiiry. 

Tb* fln abould ba knakly biaiAHl, bat lowarad aa toaa aa Iba diatiUatum etaa- 
mrarea i aA ibaa aoaunari moderate tiU iba arolntioa of gat dtaaiaitbet, wbra it 
maal ba t—tad ao—wbal atroaigly to ftoiah (ba dee—poaitkm. Tbe irna door ia now 
rramred, to axmci the aolpbala of ooda. aad to neoaa—oca aaotber nperaiiim. Tbit 
aniphaia oagfat to ba wbita and aailbrm, aabibiting in ita flraotara no undecom pn aad 
aaa-aalt. 

Liquid mnriarte aeid baa a rrry aoar eomtira taate. a paa geat toffbcaliag aaMlI. and 
aett rery powarfttlly opoe araal anmber iff miaaral. riwiKable, and tnioia] aabalaBeea. 
Il ia mgeh employed far aadiiag many aMtallie adolionat and in e oaib i ii itia n with 
aitrie teid.il for— tba aooa regia of tba olebrauata. ao called (ram ia property of dia- 
aalriaf gold. Sea Hoot Maarracma. 
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lIVimOCTAHIC ACID. .<lni. Cftnkfirit atU,*Pn,mt wtU, €*511 Tkb 
iMportaat acid ia rrnidcd bj all cliCTiiiti aa Mu tonaiil tba raact Um 

0 # lb* ardiaarj iaorfawic kydnci^ •ocb m iba hydranlatic or li y d fi odk. Tbo 
•ooipnoad raiiaal aBalrm—a lo aUoriac. vhidi la cootaiaad la U. Am raeria a d iba 
oamc at tytaofm, aad pu aw a ari lb* Ibrawla (TK. T1 m< ibi* bed/ ia ffwiael/ 
aa ain f ai ia ha rrlaliaaa to iba ahapl* aah radicala h raadarrd ccttaia b/ a aiaa toaa 
flvta. It eoBiliiaf* dirrail/ «ilb aartala «o Ama anai p e aa da i h yeu a an tba laaM 
*a(mor TidaaM. aod aahat vitb b/dro(ea to fena a h/dra^ abiab la ua lam 
dfCtupoa ii tba j M tall te naidai wab fcnaatioit at aalar. Tbaaaa baaa.aitb aiaia lH e 
oaidaa aad b/drafUone acid ataa<io( Itar a avul). MO* IH'I^UCl* HU, aad 
arhb bydmc /aai * aad awlailia aaidaa IC 7 tlaadiaa fnr c/aaofaa), MU * IIC/ > Ml'/ 
*IIO. Tap yolaau at cblartuaa^ Iwa af byditya /Md fcw Tnlawaa af b/dre. 
cblarie acid faa, aad l»o aalaaNa af c/Baafoa wub raa at b/dTa(Mi yield fear 
nilaaMc at bydror/aala acid: Tba daowr at |lw rappur at bydfoc/aaia acid ia 
to aa mu aatly O-Ot/A Tba Ibaara tk ad aambar b*^ O.^Ma. ita draaftr la ibe (laid 
atalaiaMM7atairoipafatarrad04-4°. It balla ai HI* f. at ardiaary ytaaiataa. 

Hydracyaaic aeid la aartr p rapa r ad fal Iba aabydroaa aiai* *«orpi aa a caHaaiiy 
or fcr tba parpow at aeiaatlle iaTaatigBtina. In (kI it cOaaM bt 1^ p raoi ind at 
fnal atm«pb| a aaaaabal ceoiplas^dacaapaaiiiao laaariaM* takh^ placn la it. 
vhb prndactliia at braan adbaaira aiallan eoataualaa ayaaida at amniiialnai aad 
alao a aabataacabr aoaia eoaaidmd la ba aa acid, aad haova aa tbaacalaiia. faia- 
ayaoogan h probably > ir» iil at tba aama tiiu. Tba canatitatian ef aaalaak acid la by 
ao naanaa wail kaova, aad cm ka rary aaica tn e* . aa a dedaitw obemkai anbkaaew, 
la doobdWl. It la alaapdar Ibat tba p rtaaa a a at a Btacral add graaily rrurda tba 
dpena ip n a itioa at p naa J a add.aapraially If It be dilatat tb* t i l ia i aai r^ a l aa acid caaaa 
fnaatly auy ba ptaaarrad of aaiforai atnogtb, la vail AUed aad claaaly atapparad 
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A9S 


ly buth af Mik TW 4mtij Mtar* ft fcwb adl ■ ■ I i i fft t y 
csMM M iB k* emif too l ut i* to kjlko «» tlw monlvnT. 

rmtamifly, Womtmt, tm ft>*M of m tabuky. Uw tlwMiM poMrtM ksMibat mm 
A r Hi 4«t> r>l M. 

tytfmnUmm ,— I. Hj.lraltJwU. At pnmit add b hrioW noldoTcd ia aadkia*. 

brt la a wcT 4dau fccai. il k OM.I t» frrpi»r U aad Mab oadl af iW rr.|»» drgnt* «d 

c>*a«tk TW Mloaiag fnmmt tot prrMnar k aW W Ibaad to (tar a mtaOtetarf 
wah.aaJ.M-fTotrT. kabt W p «i ft« i i wdaa aay tM a tlty tt aiwiala. TWarfantM 
IbriW par^iM ain iaf 7 auk tWtaabaa ahidi tar rtprriawalk ta W BMdc. If oa 
a fca ■Til. alaM i¥«<«n aad flaika aMwtr aHl. if food toadtaaadM k naarad, ky 
■KIM «f a LkWaV eaadiM i r tr*1l MppHrd aitk airy caM trsair. If a lank qaaaMy 
of arawir add k la k» awdr, aarb aa iml yalleaa, tW aftanaM iWaU eaaaM of 
a MraarF atUI. akh Wad adiabH by griodtaf. TW Wad iknkd W aarabk of 
■dWtaMM aitfc a MDaotnir* adaptar la a »ocai af IW Maw UMlonal ratbaad la a 
Uk of aatir. TW >ilala an to W latvd wak a adataia of oaa kaadbl tt ahanad 
awat aad Ita baadlUa af Imiaad aaal. aoHtad abb wmm la IW r ral a aar id|Miy. 
A aalaiMM af roagk rklorlda af calciaM ia wal»r k W nada aad ykord la a lay 
kna poi. aitk a ao*ar m laairitad at la prmll tW aid In dray la ap M iW Ujtifr. 
Ill MTU af yallav praaaiaia of pataak a»a ikaa lo W kraWd fat a aHalai aad ailiad 
aitk dtlow aalplMine arid praaarid by addiag a pvtiaf aalpkanc add (drailly !■•»«) 
ta af of aatrr. TW Iw^ bring laird aa, a irr k la W klndtrd la iW fantara 
aodrr iW iroa pat, aad iW akiondr of cakiaai balk k lo W krW baikag (OMiMtly 
aatd kd palb of arid hara dkikird aaar. TW bank af iW alUl ikooM W pbcrd la 
iW fbaarl akiok r^arta iW arid in iW Winekaatrr ^aoM kalfira akick ar* lo 
ntaoda tW pndarl, Md a pwar af art kladdrr k la W a r rtrkrd aiM tkr fcnoci la 
■rnroi mapanulna of Ika and lato tka htiaraiary. TW wmrm mt4 lor iW pnpaaa 
MINI W aarailaiard M W mdKtly rlran. Bi*d.lf pcaada Mid kb W fwsarail* au^ 
•keold W krpt apraially fcr lhai opnaiba Ta tank Wtarkbbr ^am of ihe ^ 
dkliUiac atrr, ooa dma af aalnhaf k acid a«ay W added b laaua ua kerpiaf. Rut 
iW aeld Ikaa iteparfd faaorady krrpa br a laag llMo rraa aUkool Ikk prraati^ 
niMM prakaMy la MM& tneta af IW aulpkaait aald katag asnied arer dnrtag ika 
iliiiltlaiun * 

It w mib knpaaandr lo coadaci iW aprtatma ao M la ykW a pradaei id oaldiMn 
•irrark i k b aknlolely amoHry, iktrHkb. to drbTMlar tW pmrntaga of ml 
kidrocya^ arid, and dilau it to iW mptirrd drfnr. Ii Ibtaaably Wppaea tkat 
I gnia of kydtoeyaalr and yWd* alBtob raiMil} J ifraiaa of ryaoair of ulrrri W 
OM a<|ainbnt of acid — 17 produera I njahalrnt af ryaaida af idlrTr —i ao ikb 
t; : m I ; t-bc TW aeil pr«doc«d aiU kara. pnilaUly. to kr ivdaead b oM of 
two tt MoAoni ^i ■»»el 5 aUi»i^c»lW p*^*®***®^*®**^ 

10ogruionoitkok»nw^Amti^ooo^ofmlj,ywld 
>S gfolaa, and IW of iW r.L 10 graua of ryaaldc id ailrrr. In riiWr «aar IW aal- 
ntUiiua Wrn b w o b i ab a. . . ., . 

I. TW MkydroM arid. Srtml praTMara ArroadurtiBir ikk diagairo pprfalwb 
an kouwa | IW fnUoaiag k, ynkapa, Ihr bob lanarmllr eootaakat A Wgr gUra 
nton M ao ananipd that ila oerk k diractrd apvard# af an aaglref abool «»» 
a aoik dnad to IW apntan la Iba arck eonsrcti a gla»a labr alih a boMlo coaummg 
aUtdorkWidaafaalrlam. rnan tW lalloT irabl aaotWr taka proerrda to a II laW 
eoabloibi ftagawobof cklorida of calriBiii, aW ftvm tW lalirr a ikird. coodartlag 
IW drhydialro Taaoor of prabk arid to an oprifkl gUaa tuW euotolard ia a biilara 
of in aad aib. Into iW molt k pianal a nistarr af 10 part* of udlin |aaaakb id 
poiaik. 7 of oH of rUriol. aad It of aattr. TbbinortktoW hro^wiik a ■^kaixool 
drTa^ Uw bMporalan of iW bollle aad V tahr. eoatotsiag tka cUondo of cakiT 
k BOI to W alloaad lo fkll boUn *0“. ia order to pnroM e o o d M Min a of tW aaky- 
4foM praiik icy takmf pUev f t* tifc* mi 

mlstan. TW rapoor of aakydnm pr aW r odd k ao daay roaa tkal iW gnauat 
preraatiM bob W takni to pmredi lahaliag tW ibollib pottiaa 

^ yraokr oddL-WWo praoaio arid eakb m awiW^ ^aanttiy tea 
•otatioa H may W diteeted hy tnl mUteg a We d»T af botbk, tbro a niuian rf 
ptotoaalphab and p eta o lt^te of Iroa. nad laaBy a litiW ktdneklone nad i a brigkt 
Uat preclpiub iadkatoa iW pnbiica of IW bid. A both bore del^ leit. nod 
«w Ikb k nppikaMe okra, fro* tW dJlaika of iW aolatioo, Ike bit, of nm nn m 
looger biMhie of oatteg. ia by ika roarentea af tbe praoue add mb mlpkana^ 

oraatbOBiaai. Far ihk parpoae iW peoatk arid k lo W oarawd oa a oabk ^ 
oiib a drop afaolphldr af aannonioai. natU Ike Mdation baa kroaba eokaitkM 1W 
•dditaoa of a trara of a aolaiiaa af a pmalt td koa »U1 ikno. by iW Aubatiua of a 
hload rad eoloar. tkr p me aci af IW arid wagki. A.ierj ocat boda af applying 
Ikk bat k to pteea ooa dnp of aolprida tdaMauiiiaBM a attrh gteb tewiled o»c» 

11 a 
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■MlMr eartihJag A« Mwvtnl iaQ. Ob Iraatef iW iTfntai li a «ana 
arrainH ^ MaaBrr, tit • •kofi «iai. ite a|itwT |(mb «tt W ib f ia la h 
■B)yiMB}aBi4a af BMBnaiaa. wlUck, aftar ^irhc, bUI W ia a mi* ««■ a4ar*al fcr 
tWviag Ik* rnctloa ««h a a> m l T «f hoB.—C. O- W. 

HY0IU>DY!<AXK'S. *nM aurkaalrBl * «1 «b« b vUcb nval* of |k» bbmob 

iaida TkU (oaBMkMar •**»*. MM bopiBiast WariBfi OB iWpaBirtafa******* 

«al*r-«lM*ti, fca, *M>toy»< lo (MSiate iW opvfBtks at Iks mmt. Ii m sat kow. 
tv«r y n w ft l* ID mkrar* ikk, akkk IwlaBft lo M»«4 i«Bl nl fB ak ii ri a g , ikte vtitk. 

BTORO eXTKACTOR. A bbmd MaathaM itam Id & BMiklaM sMylBya J 
fcr nBaUiaa Ik* aaarr Obcb vottb (taa*. Bm DsaarraTKui. 

IlYDRofXUURie ACID. Ii Mao W aniJ ^ BevaokkaiAi, ki ia 7 o, ikat Rao* 
a^ aa4 oR */TMrkl ««bU *a< ia*B glaak Rc k wt*. la l?TI. <*l *fMiB»i l thal Ikla 
iwaiiliaf Bfoyr ny aaa daa to Ik* Kkaniaaa at aa aai4 Amb Ik* Raor i^aa. 

Ilydrakaarla ad41* b**l oWbIbiR hy fUalaa laaljr ao«<l*f<4 tsar tya* 1 b a l iafca 
nloTt, aaA lalat Its B«i(k< af kifUv ciMimit ifA oU at Rt a fvBtk k**i 

Ik* $m iaAiatillal am. vkick moMM enU*<1*4 la a I*b4*b laka, la «kltk, ky aaa aa i 
of a Amiof bUsIim, u May ka faajaaaal Ibi* a H^siA (f a aalolloa of diia acU m 
B9ar la Tv^oiraA, tka tssmatly'sf ika laka frnai Ua moat is mrifA kM a marf at 


Hy Rt aRaooe aci4 attack* |laas wkk grasi KaAiacBs, by actiag as itt aiUea. 

altm agaa akick say iloatga k la h* flakrA. k catvfvR aitk aa aickkis was. aad ik* 
Actiga awla is Ik* aSBal BiaaBcri Ikk k placaA om a iaaAaa «****!, to whkk k a 
Misiar* of Sour ^ar aad oil of aiirlat i a goall* kaat kataf at>plli< byAroRaans 
add aaetpaa, aad kamadialrly alMcki tka (tooL fl** Faroaiaa. 

HTtMOGER. (Eag-BadFr.i irau*r<a*/’, 0am.) A {lafMaBraily pa»aa% *U- 
aMBlary body, tka ti^lkuial afaU kaowa aahaisM**, Ua ayoaida gtaHty balag’OMl ] loo 
cakie tochra voightDa, aadtr acdtoaiy pm aa r a oad annprniBf*, oaly rU gfatoa. 
li k tkacafo w oforly I* S ttoi** Ugklar tkaa ataKioiktTi* air. 

Fran ha rsliiaaM Ugktaaa* k was torawriy aaod fer <ntof kailaaaa, kal ko* kani 
saparardrd Ibr ikat oarpuac ki ordiaary caaf gaa. wkick caa hr vkUiaad at a Mark 
ckrapar rala i ih* dilkmu* m koonat power toiof fo n ;ir n M l »d ky laaiaaalag aa** 
aklanMy tka aia* of tka kallooa. It k iMtf toflaauaaktr, bat BSI a aapparlrr at con* 
bosilaa, in eoMhinatioa with oxygea tbraiag waier, wkM |ik of tt* watgkt 

of kydragea. 

It k gcaatslly prapond ky tka aedoa of dilsw aalpkarie add oa aioe. aMhoogb 
thm ara aowy oibrr arooaaaaa which toakh h i n um dMoneoaitiiM of atcaoi ky 
IfDB ditof* with tka aid of k*^ ke. 

la tka act of eanblaiag with oxjf^ u whaa karat to th* osykydragaa kktw* 
pto*. Ik* grralaat poaiihla h«at k aht^odi a dr*«ef stoat plothian wtra knag fluad 
wkra phetd to the flaa**, whkk eaaaoC ka dTeclad ky the grtalaal heal attn^ to 
oor fttraacra 


ITydragni k asMetiaias osed Ikr aBklrrtog mrlalat la whkk praao n b k rtqa kH a 
lo briag tka two sorlkccs of tha m*u 1 logrthrr to a prrfrctly nHtallie Hals at a high 
Minpieniarc. Ilydngoa rffeeb ihk oonpkicly | by its conl iMt a n U aapptiaa tka 
haot. aad by aatanag toto co a akiaa tlo a ohk lb* oxygea of tka air. praraaia tka tor- 
nalim of otldoB whkk ara so rainy fiaiued at tka tnuMrataiw iraalrad Ikr tka 
nahtog of tka oiruU, aad whkk, wkao pnonu, piwrcM Um aana af Um sortoecB 
Str Airro oaa oc* Souwatao. 


nydragta k ofUa uaad ako te lk« rrdorika of ladak fhaa ik*ir diffrrrM _ 

biaatinas | tka awdactua k c&atrd by psaatog a currcol of bydragrn oxar tka eoaa- 
poBoda haalad to atdana. 

•'» •• isdociag oraa oa ikakrgB aaak has bet* propasid. kal m ytl Bol fbwad 
praetkabk.— H. K. B. 

HYDRO METER. An toitrwanal far aacrrtaialng tb* tpadda grarhiaa of tkjaijB 
Baanc's bidraonlrr. whkk k Dark aatd to Fraar*. sad otkar cnntrw* at lb* (•a- 
Itoaiitof Enrapa, wbniplang«diapttr*wstrr,Btartanp*rttar*ef(«> FBbr.,BMrk* 
0 upon ha leak I to a aolatiaa oo o iatotog Id prr coal of eoanaao nil fMlerid* at 
^MB), aad Id of water by wrigbt. It marka ISO| aa that sack drgrro k Btraal to 
hdkai* a daagiry aorrasiKioduig to so* par cent, of that aalL S« AuMMJtrrax 
and AsaoBBraa. 

IIYDROFHARE. A warkty of opal wkick vaadily iMkikaa watar. aad wkaa 
haaamjd b krennaa traaMiwoi. tboagti opaqoa wkeo dry. It k feoad to Haagary, 
aad to Iralaad. am tka Gioat’a Caaaaway, aad at Croaroagb, lUUywiUia. 

HYDR 09 TATICR Yhaaeknea wlUch tnaUaftka rowtUkaiaMiif Ilaidik.<to4 

Ika prraiar* c atrtad by tkcaL " 

la tka e^amiag arraagaaMwta ky which watar k aappikd to low as. bydrasMlIca 
becoiBca of Ike atowat uaportaae*. Tkr btgheat poaiibk Irral k ohiatoad Ikr Iht 
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n iM mm lU« m Mtia af |ii}iai ■ wraaiEiad all Om Mncto 

TW IrMriMf af IW »it*r k la .riar te il> oruiMl bv<l. at! kcMt »B IW 

■ipcB ar* •Had »#>i •»»*, aa4 ia taaach aa an Wta« rtw Wrrf at tW »«i«r la iIm 
;^ air a la aa aw aavard k Maal 10 tfc* «f •»» r»w«r abw 

tKa pQial» aa4 tf aM kpartad la ih«(ka oaa*>*a oat^ afcrw lo 
tliii awaaaio. la iW kiffhaw konan. Uw oatar |»r<u]» aalf iadi l» k*»l, nA 
floa* aat olikaal ^r«M(«<iBkklj. 8f* Waraa raoMraa Ka«w*»i Hrooacuc 

^ITDBOSL'LPlirilETS. CWaic^ eoiapoaaia oCbaata ahk Mlfakarrltad bflio- 

**liStKA*'coPKflARiL A tr«»ffowla#laS<artk Aa»atka,tro«okkkaa 

WsijI 

IIYPEHOXTMI'BIATKS Tba oM aad iaeanoat aiai* o/fiaooaraa 
UVltM IIUJIUC ACia CIO*. Eo OT k Wbto tod» (aa^ cWora» of 

anwA h gnalaally akaad hMO a jiaata with anno* talal^ a^ ajrf to a 

of akobol aad aaiar. a jraUao cm k dkaamtA ahicli k Oua bninrUOTie aeM, m ika 
mmanJf ^ cUano Xliboaab af Mach lainaal aa a chaiak^ wxaroajri. k haa aa 
^lalbaam tba Vn't Ottmtcml Dic hm arf. • . - ^ 

IIYIiM'mX)ROl'S ACII>. aa E^. a»S. TbkaciA khek oljatardby AtaWn* 
foA oaiA* of oafcmrT faalr AirkkA Ibnaith laalra tiaMa ha amfht ^ an»t. ahicj i 
k iatniAocaA klo a Walk «aatakk( clikoaa, aaA acitawA oalA^ pa k ataortaA. 
Aa aaycUortft at BKteafT » tanaat. wkiek k rraauTtA bj mUUm a. IW a^ 
iibialanA k Ml lata a daak. aaA kaataA k a aalar hath, aWa tha aaolaaAj pa k 

aalk«*A k a »alkt i>oitka of aakT, ahkk Wataara a para aolatioo af kjrpookkroaa 

Tka aalta ara imwA bnwWort** «*• Cawanni aaA UuiarB^ 
llYriYsri-PIUTEa. Sallaa coaiponiwU (bra>aA by tha anko of hypoaolpharte 

UYPuari-rniTES. IWliaa cnapouBAa fonocA by Iba aako of hypoaaJphafooa 

/InatakAaM ^ StJa. Tba oalli af lha hypoMlphark aciA aae ohlalaaA Iho 
VamakhM af Mopncaa, ahkh k ilaalf tboa {myianA i »af ly A ia^ blnoaiAa ^ 

I.. k aaaataiM la walar, artitetally onikA, aaA a itnram of uipbaroaa 

Maa^iihfM«tr&. in>a hJaoalAa fhraa op half ha ooypa. ba^hi* 

Vh!^ aaliaa with tba hypoaaJrhaik ariA whkh k fanaoA. 

hypoaulphataaf oowgaaioa. whkh la aajianuA frooa tba aataaa of WaoaiAa by BUra- 

kaa* 

Tba foUowiaf apoika rrprraoata lha rtadkat— 

MaO* + aSO* - MaO^HJ*. 

If lha laoipaialMa waaa alkwaA W rka, aolpbaria aaid wwolA ba btmci, aoA aol 

hyp-aalphona. - MaO* a 80- - MaO^. 

Tl- Inhnfk mM. ■«»*« tha hrpoi«h*on>aa aeU. may ba oblaioaA fat tha 

the AnMhfo/ ^ citfrW fttfthrr* ti k dcec«pe*rd iaio mlpkonc %nA 

“'itrS^twaiaaA hi lha fkw nak by «lA.i>g baryta w^ to tha hTpoanlphata 
f III I , 111 ,,... tba aoUhk hypnoalphatt of baryta, fitiared ftron tba oaiAaofmM* 

UfvA ftwai lha p^phaU tA aalphala of barySTyjalAi Iba pura aolatioo (A lha aeul, 
whkb otay ba rraporalaA m awraa, aa ahore atalrA. 

ti ItAA Ml oAavta bat a ^*0 ^_ 

TnSTb^^^lAaik of toAa owy ba aiada Airaotly fro* lha maDgaaaaa ate of ft«a 

^mStThyV’^phataa aiw aoIoClr I they bawa oiA aa yal OKI whh M 

af SaAk Thk ■tlL onw ao rotcnaiTaly oaaA fcr photaporhie pi^ 
oJi^' lljBrW k«n)Aa«A by Sf i. Ilrrathrf. It may 
SXtiM IWMO I oia. by traoMtiltioa thji^b a arfnboo 

ruMo^Wteina K^bar iaa cirrariA nranl3t«loaI •fkhia of urbaoata of mA^ 
of aol^ior). a imam of mlphunioa vIoSw 

tha llquiA k theo lllaml ood orapontaA. whao tha hypoanlphtta of anAa (JfaOW 

* AamharShparhapa batlor proeaaa coaokli fai Aipitinp a ooloiiM af aalnhiwrf 

*^iAmrpaA«.UyAkaol«^temhifa*oUrl- 
II 4 
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•eiaikN, «Ueli ^bUi «■ af hy yly li lt t af aaia i tha tfactiia 

kauig ky ika MUariaf ^laatiaa: — 

JfaU,80* ♦ S - 


Tba lafTta aUl any W ateainad la laiaH WiHiaTrt rryWall, 
ailntioM of cblaridc of katiaai aad kyrMalpJiiia at amta, 

Tb> byyaMlybaTMM acU a iaraaaUe at aximif la (la fra* aaia. fcr i 
dbtrly aa dw aUhioa at aa a^ le da aulmiaa at la laba, k W ' 
ulrkanto* atU, aitk Ehrratiaa af aalylur. (KH)* — * &) 

Tla ailoUa kyyaaulylnin ha** iW yaaaf, la a aariad 4afna, at lUaalafaic rMtala 
•ala of tUrw. M tkt tUmita, l o i li ti, Ac, aluaA an latalaUt la atari Iknaiag 
•rith dtoB Mtabla tala, akaa* aalatwai pnnaa ta laaeatly tmatt lata^ afaAoagli 
tka •olotiaai at da bymalaAiaa aluaa Maaaa a Jlaainabh binar uaa. 

Fnat da abava nactkai anan da |*lacl|ad rain at da byyaaal|Aia at aada. 
•hifh it lua^by da pbotocn^hat a diaaln n« tram da |ibaagn|iA. lAar da 
•atioe of da oa M. alt da nadmaapaaid ailnr aall, (bn pfmaiiai (At tanktt 
Bctiat 


Bctiaa of da lighl oa iba pictan. 

b Aabta bypoaalplua lir nda awl |iiU A nad Ur dnarmnyya ptea, 

Jlur aol n o r iag da poaitlra proof eblaia aJ la pboto^pha priauna. Tba daabW 
nl( Bay ba obaalaod ta a aUta af parily. hr nlttag oiaotBtfalad aDtatieaa of 1 jart 
<d cblorida of poU, aad S parta of bypo^|dirta of aoda t by da tddilina at akobot h 
n omiplaladi da pracipitau bom ba ra-4iaaolnd ta a anaU paaadiy of naar, 
aad tguB pracipltatod by tlcotad. tu fbrmatioa A by da bdtavtag toM* 

lien;— 

•lNaO;S>fO^ AbCP- Xirt03‘0> * AaOJPO*^Naa.m)0 ♦ IXaO. 

Ta 


■Waaaaar Uitaaatpkua B aata aat nM. 
aata 


1IT80K A fttcD tra. Sn Ta*. 


I. 

tDEX Aa tnlnttl of the goai kmd, da hair of «hAh A ataanard tar aoam kLuia 
of Bianitar<Bni 

ICKUOUS^ (Glaciirr, Fr. i Auhaaa, Grm.) ITedrr lha irUcA Fasaatao, tha 
dlffareotartiSeiat oatluidaafprodarlageaiduvniiusrrataiL Rolfiirlhaaaaa of faB>> 
mno lifa, ia (bate rlimatM, da aioat coomaucal aad ooavraiaal aaaaa of nfriaaraxloa 
m bol Btatlar iny ha proennd hr Mytag ap a ttoia of Aa ta wuitar, ta paai €tr~ 
faaalaacra aa will pmerre it tnlid dariag avaiaar. 

^Aa loahouM ibaold aoc hr rrgafdrel aa aa ahAd of aatv laxary i ia Ibr ainttbrra 
comnea «f Earopc it A eooaidarrd aaaeg pao^ ta aaay rhrcaiaMaam n aa ladA- 
praiahAappradaga ta a eaaoiry aiaanna Diniag Ua dog dafi, capfrAUt at thnit 
prradi aad ta dtnaa dAtricu abm tha tineta Mova, » liaAtadr a^ lurpnr af 
aad body wparma. aiih tadigHtkia or Mai km at apaarilr, aad »aaal S» i dn*B> 
imn, wbAb an e^Maaly oecatiaaad by tha aarraa of irat, aad an to ba pmratrd 
j^mn^tdc^y byihaBMiofroldbrTrnWB. By girtag tear to ib/itoaijah. 

nfitlmj IHmCOlBlnlf PV^IlW likl! /ttllCtioO# q| tJb# MI4 WMoMaT 

ahaa thay arr taagald i •hiir tbay raabta panon ta baalth ta aadan bIOmmi aaach 
*'*°*/ ”‘?* ^ ** “ rlow «*i aaltry aa BWdd ba tatotmlda okhoal ihA 

roaady. trrhoaaaa, noacoraT, afford to roaalry paMlmaa a gnat adrsatoirr la 
aaabtiag than to praarm ibair ffab, bairhar amt. drad poolfTy, aad gtoar, akieh 
aoald oihrrwAa, ta panAnlar auto of Iba aaalbrr. tauardialrly noit Cooiidattag 
at boa UuA rxpaaaa aad troabW aa Iraboata aaa bn eontrarlcd. It A torprAtag ibai 
aay naprcublr babitatkio ta iba roaatly tkoaU eat hara oea attarbrd n it. Tha 

atatpkn aad Boat aetaaliSc tarm A adoahlaeaaa, that A,taaMBatj<itaad baaa totaaa i 
of atoora or briek-atab, nab aadrr gnoad, aitb ha .prx al iba hnMon. 
i** T ‘ **'•• ■ *'*‘«** ^ earpratry e.«atad 

whh ^ poieard M tor Tba ratnuioa tbotad ha piaerd aiaayi aa iba aonb 

■til9 1 H tMuA inMiM of * eorndor or poreli vUh dooUc doort, sad bo ■w—iil 

r’tU!*** ?"'!??*^ »««* "• «tai prtaripka apoa ahAh aa 

inbaim abo^ ba farmrd | bat dny aUl be battar aadentood by ibt foUoatag ca* 
pUmtton Bod fiforik ' ~ 

A dry nady tail if ponibA tboald ha aataewd > aad barr a carilr A to ba dag 
abool U bat ia dtaattAr, laitaiaatiDg btloa iiba Iba potal of a a^ar kat Ia 
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ICELAND MOSS. 

arJlawy 4r|Kk Air • taail; ■*; W aboM t4 (wt i bat tba bitM (n dimmioet an, 
lb* ktaftr win h [in a t r n tba taa. pnrrUad k ba flU a d. la ttfyiac, tba worinaa 
tkooU ilo^ tba g rw aad yn fwa wwy toaanli ^ aak af tba com, ta pnrtat tba 
eattb bniag bL Tbia caaical abipt tbpoJd ha ibacd anb brieb or atoBt work aboat 
oaa foot tbWk. aad Joiatad with Knaaa raaawt. ta at to ba air aad wawr-tigbt. A 
wrD ia la ba racaTWtrd, at tba botlaai S fart wida and 4 dacp. t ti rrrcd at lofi wttb aa 
Iran pfabag ior aojipuittag iba baa, aad Irttiag tba watrr dran awap. 

Tba nppar aowa a^y Idiawtia ba boilt of brirb-worb, aad co Ttr td aitb tbaub t neb 
a raoT wo^ prwra tba anat darabln Tbia la tba caaatraatKia tbowa la .%.*A4. 
Wbairart bind ad road ba na l aiTed. ibaaa anut ba laA la U aa.obtosg paanga iata 
Iba iaunofc Tbia potab a b a a ld Ikca tba aottk, aad ba at leaat d Act ina|| bp teat 
wida I aad partactjj daaad bp a waU-(t)ed door at aocb rad. AH mood Iba Mtan 
■td tbia aaoimi coarr . a gwttrr aboaid ba piacad ta carry off iba raio to a diataaoa 
diwn tba laiboair. and paaraad tba etrcuajacaat gruoad tnn (attiag m b a d witb 
naMatarn. • 

Fif. NS aboara tba aectioa od a wrll'CeoMraetad I tebii aaa Padarlbe iaacbaai- 
brr A tba k« k nranard lata Iba apace n. c ia Ibe frala «d Iba draia aiab tv Tba 
ponuta a a ia boili ia brirk ar atoaa i tba haoa L od tba iea cbaaibar abipra Inwaala 
toaoidc tba ceatiw at c. Tba apper part ad tba brick-work a a ia a little wap balaw tba 
b«wl od Iba aruwnd. The wooden ftanaworb 
r r r r hrmm tba iwof, aad it aorarod witb ibKk 
tbalcb. a n ia tba woodaa work od Iba door I. At 
a Ibe backet la aaaw Ar litt^ op a eharpa ad iea; 
bp oaraaa od ibe coed » paaeing orar tba pwllcp ■, 
wbirb awablea tba oerraat to raioa it ooeUp. 

Tba Icrbouaa abooU ban ao window to adaul 
r bat be, 00 to apoA. berateticaUp aealed ia 
aiarp putnt. oarepl at iu cetapool, wblcb map 
loewuaau to a water trap to prarm cinalatioa it 
air. 

A claor dap tbonld ba oelccled Ar cbargtng Uw 
Icebawn i bnt bofora battiaaiag to til. a poaatltp 
cd laog drp ttraw ibnall ba laid oa tba button 
mtantiMt and to tbe Ice it ptogtc ni r a lp totra da cad, 
ttniw ialo betprcadagaiaattbaeaaleaialdaa.laprf 
raat ibeicaOwia caaniag lain nauacl with Ibatoick 
oratona work. Tba ntora tnalp eutap^od tba iaa 
Ia, tbe better doca k korp | wttb nbiob eicw it ibotdd 
ba brokea ialo oircM witk auUcIa keftow baiag 
Ikrowa in. No Ltpari od oiraw abaoid be atntUM 
aoMog tbe ieo^ fijrlbep would Biaka ita bodppnroka. 

Home pttwaoa rton aan r ad to pm to a litlU water 
witb tba faccettira fatpert adi^ to oadar to til op ito a n ial l araricat, aad caarert tba 
wbula lato one onoa. 

Urer tbe top lapea a tbirk bed of atraw tbonld be iprtnd. whicb b to be corned 
• iUi b<«da eanDOatwed witb bcarp otonoa, to chwa ap tbe iuamicta ia tba atraw. 
Tbe iaarr and ooler door tbooU nceer be opeoed at once i but tba ana abould oiwapa 
ba abet bebaw Ibe nber b opened. 

Urp lanw wdi rtawiad keept ctjoallp wcU witk kord toe. id car* be taken to loaro 
an eaeitlra la Ibe oiaae. mod to aeettra ita compactnen bp cpriabiing a little water apoa 
thaaaaenairc ebargn. 

To ilMtlitate tbe tatmciiaa of tbe ire, a taddar b tK ap againtt ha tiaptag waO al 
one ekb ad tbe door, and left Ibrrv dariog tba aeBaoii. 

ICE HV THE HEiVIlOT PKOCEtSS. Sea S ntaa o n ut SrATa. 

ICE-PBOllCCIKU MACHIME Sea Faranao. 

ICEt.lND Mt«S (Zirdra id/«toadlr, Fr.i ilwAar U., Oma.) b a licbm, ibr Cr- 
Inirio wbbb auntaiaa a whouace aelabla to bn water, bat fannhn a >ellp 

wbaa k caoli^ Miled /(cdnaiae bp-kl. Carria. Thb aaon b eaOed to tba PlunDa- 
copin ZtrAn /Jaadwaa. It appoort to bsva derteed iU naaM frmi tba rtminalaiice 
that tba Icvlaadwa trsi dbeorrml ttt tuedieiaal goalhico. liebcnuie b prepared bp 
eitrartiog firtt odail ftnm Ibe plaat a bitter cabxinag matter, bp dignting t pamod it 
it to It pouade adeald water coatAiniog oaa oaore ^ pearl.atbt iben dracuag tin 
liehon, adnleurauog with cold watrr, aad boiling k in t powada of boiling water, till 
a pnooda ba aeaporaiod. Tbe >ci)p wbicb ibrmA, apoa eaoUng tba filterN aolatino, 
b dark Moored, bat, hriag drM and redUMilead ia bid water, h brritniw char aad 
oolnorleH. Licbeniaa cooabla od atda earboo. 7 714 bpdregra, aad SS'4a ukp|^ 
Tito macibga of leetoad loota b prtiemd ia Gemaap to conuBoo paole tir drmtog 
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dM «»rp Wla th* Imm. WraaM it rvattlat aiA. Aaai Im ■«■*» V^7- 

It kaUaiai«*< aak thsMtefcr ii«iaf aapvr iadM nt. I'at Mtvtal aanaw mb* 
■Ba«4i slauaaJ froai loeLad mam, aaa i’n't Ckmmat I hrl twaarp. 

SPAU. t>T«unW4 carVanU oT UaM, at vludi dM a^a WaalUU 

r mtaa an kfaasia A«ai Ic^aai. Tham Ua ri n t>i M i tm Aam <■■ » > p4twa~ 
i ami boat Iba CT>«al w wida w caBal iamUt tHratkaf 
lOWALC-STuNC. A ibwiIht W«Mi haaa maa. It w ablifM frva tb* aUcr 
dal* mb* af tb« tl «»»4w iiam^ 

ILIXAmUlXP. A m^muaaa abwb ailgbt b* *apin7«4 ^ 4;na( ji4bi*. 
iariaai ttvm lb* bam af tba aaaMMa ball;. 

tLLt.VIXATtOX. Tia amama iamraamaf 4a ralaMa aalam V ma t i mamaa 

^J$maumataafaamar. 

It b oBaa at tb* aaaad ^■^lnW 1 l i that aa abaaU b* t aa b bJ. ahb MBtf, la 
4««amiaa dl* rdMlT* Talaaa it Iba IMi ablab a* abaala fhai artUbiai a«ma. 

aaly am la abicb ibb na ba mM4*4, U ba aaaatmiag abb aaaaa Maadanl 
aaaa t a at Him Iba iHaatiaatiaf i n ama aaafto y mi lb. Uia. aba aaa aa amaal 
'acaaaitia* callad aa la dimi bb altratioa la aa|abba at tbia aaaaa*. t aai itnirf awar 
latntmaa aad rtad rapcmamtit lo aiaa* at tbaaa b ayaaan taapanaal ibal aa 
ibiiaM 4imt t^aaial altfauaa. Uf Iba odniaal |a|ar aa iba aaal at Ut aai l iiallaa. 
taaa* aana an aov abnliwi bal m atarb af H b aUU ttaramianhU faaadeal aala*. 
tba fouiralaf aaltadaaa bara fceaa and*, ail aacb baiaa d m laaabbH bjr Dr. Un'a 
aaair. AfWr may w p r r aa a a ta la lU b n ala * a itaadanL Dr. Ur* aayat— 

■■ AHrrcaaipariaf flfhu*/aaa/biada 1 flail artrj rramm la aoaaMa ibai a larsa 
via caadb at Ibm la tba poaafl, aitbtr ba( ur ibatt, UmI b, abbar If ar IS iaabaa 
hi bafth. aa aiaaalbmifail b; aaa af tba giaal waa^baailbaa at I aaflaa. aad Air- 
abbad aitb a abb caatahuaf ST ar tf tbrada at Iba bm Tatb*^ aaOaa, b raaabla 
at Ibrabhiaa a arnat aaitom. ua aaaHy tarariabb bmdatd af ilhaaiaatna. Ii anwda 
aaa laatb oflba lifbl radtird bj aaa of tba Artaad baapa afliba Triaap llaaar, aad 
aa*.«lri*aib af lb* ti||bt at my aanbaabal lamps *flra aaab baaf b nad* la bara 
wkb IM aaiaiaiaia ilaa^ abon of amoklaf.*' 

Or. Uia. baanir, flsr amo; at bb dalarmina tl an a am lar i d lb* Friaab ambaabal 
barf, kaam aa CaroaT* lampi aad la aosaoxhai wab tab tba fliUowhif ti a m rba 
oaaarI — 

** Sir. fl am ai l Parker, loaf adaaalafaoaalj bama la ib* pablia Ibr bb abanabtal 
aad mi * a m a lb fc aala i a bmp*, aa «*U a* albar nimlkmt tabatrrbal la doanatb 
toadatt. bar^ n b i a h mi l a aaUtal (or a arm bmp. is abmb lb* ail b baatad bp a vary 
tnaplr ewatriraa ra , totbr cMara, la aay dcaind •Irgrca, bafiow arrrriaf *1 lb* mbb. 
I iaaUiabdaa axMaatr* aarir* of asprriairal* In drl im taa ha ralo* la ibaflaadaetloa 
at lifbl, aad roBaampCMai of oU, toaa|)arrd to lb* ralaa at oibrr lamp*, aa a*U a* 
caadln. la ihoa* ra*|«W 

fa^ Md a, a. au a, b a awtioo at ib* rpliadrr vblob eaabitaae* tba abiara i 
Ib* ml brtaf ooalaiBrd hatveaa iba iaam aad malar cpliadan. aad raeainw bnt fraai 
tba flaoH of iba lamp abbb p aaa aa a|f Ibraufb Iba hiMr ryCadar. aad b mar* 
brralid am* or Irm afaio*! b* aid** by th* lop af tb* aacta) abiaaaay balaf imi e b a d 
aad beat back, aba aUda-rali*. wbid b apraad io alio* lb* oil la daacand la iba 
wick, aad b abat wbaa tba ebirra b la b* oMnalod Cram Iba mpe at mippir. al a, 
tor ibe parpaaa of iwcbatyiaf H witb oil. Tim flam* b awdiflad. mat by raalaf <■* 
lowrria^ ib* wkb. aa la cmnaim lamp< bat by nuauif or la w a r iaf lb* Wtl-m o i nb a d 
fUm rbnaaar wkieb rtala at he boUmn aa tbi*# poi^ tad b morad by aaaaaa at 
Ib* rack.work mrcbaabm r. The ccoaaairb cylfaadno mawa a. a. tad mibcoataaM 
a piat imprrial, aad akauld b* mada nitiiwly fad batw* nafatiaf tba bunp | n w la 
laat* Boair la th* cbma. wbiob. by lU capaaakm wnb Ua b^ wmabl baarbably 
aaaaa aa i i rrrfl c w cd ib* ail 

Tba tiOawiaf arraanaam wia tdonlad ia Ibtaa aaprrimaata Ibr diarmlalaf tba 
nlaliT* lllamlsatioa of lb* diflanat lifbu. Ilailaf irimawd. whb ararj prtcaatioa. 
my Fneneb a m baa b al lamp, aad rbarfrd It witbipar* apena oil. I olacad b apoa m 
abiaaf labia, at a diataae* of 10 fWrI ftium a wall, oo wbkb a wbit* ihtaa*^ Pap" 
alack. Oat cf Sir. Parkrr'i bm^U Ismpa. ebarfid whb a qimalily ^ ib* mam ail, 
wa* jdatad Bpoo lb* mm* mblri aad aarb br^ mad* la bara whb h* amaiama 
bnlltBary.ab^af mBokuia.lbB fwlatlra flIamtaalMa af iba twa laaipa am datamiakl 
by tb* wall-kaowa matbadeftlM eompariaoe of abadowai awhaalbw iaab** hma, 
and of lb* ib i eb aam of a orowwialU, bainf ftiaad oahabl* fhr aaabliaf ib* aya la aaJ- 
aoata my aieaty lb* abad* of tba hilctrrplad lifbt. It w*a iiliairud ia aaaMroaa 
UiaK bmb ^ m* owa ayt* and iboa* of oihert. ibal wbaa oaa at iba ‘iiiiy wao 
ahlflad balf aa iom aaarar la or fanbar Ataa lb* papar aoma. It n~iil a pcAapuM* 
diflamr* intbclialef Uwabadow. rrotraaor Wbaaimmw bImUy toabiad m* la varilT 
Uw prrdaiaa at ib* abaa* mvtbud of abadowa, by rmplaybif, ia aaaaa at ib* axptrL 


I 
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■ ■■M. ■ ftMMMr af Uf •«« lavtMiaa, & vUck the nlali«« af th« Hr* 

Hchu «M J«t»ritn< bjr th* n^alifa brightMH «f ch* «ip|>iatlf mim it a rrratThif 
■ilaarad hall illwi>»M4 b; tbNk 

•M 



I. The Mchnleal Imp ra (hnuthed vfch ■ gba chimBCT !*( iaeh h £nw(or 
■I iW bM*. mmI t1 a tap I the vide (xHMa pan vm t-t iarh Umg, aad the aarrow 
appvr pan I iarhra Whni p laial u a Oiti aaaaf IPfcnlHaatha wall a» light ttoa 
m»j b* latiaatri m lha t^ain af thia aaaaWr, ar lOa la tha ftm atriaa at axpafi- 
aviita, abaa banilag tritb ba ataxiawai Hume, with aaoaiaaal flichethtS of Mtaha, 
it taailted a ttght i^aal at that of 11 wax taailka, tad eoatamrd til pnlna af ail par 
boar. Tba apana ail waa naha para, bariay a tpac M c r»^7 b't** ctmfmrrd to 

waiar at ICKWl la a aabatnataf aanaa of rmrimtat*, wbaa Ita Bjfht wat lra» fljcbariag. 
aa4 I iiaal aalr ta that of 10 wax raadln. it eoaiaaiad aaUp •ISfraiaa.aro 1114 of a 
lb. par hoar. If wa anhipir tbla aaailwr iato tba prhw af tha oQ (ta ^ pilloa) 
par^ llA, ibapmlaat lniMA wO) frpraaaat tbrnlatita coal of thia il h u nia atioa, 
•CtiOMlMl M tOfll 

I. Tba ImI^ baap baraa with a marb rtradiar iUtaa thia tha awcbaaVcal. wbkh 
aiait ha awribwi la ao uaaU 4agno ta tha roafalat alopa it tba biU>io«<at]M4 gtata 
ebfaaaaT. whenby tba air ia bnwht pmprataiTciy aiantr aii4 elaaar into cootact with 
tba water aaribaa af tha (haw , wiuiaat batJBf fhrawj apian It, at it h by »ba 

fwataatpUar ibnaHar of tha rooiawia rueciacted cbiaiary. Wbrt rhaiMd with naan 
oO, aaS aiaia la bam with ita atatianua ( I x aw , ihii haip irqairtd lo^ (•■f'l} 

Ibol (hnhar (tan tha aerrao thaa dka inachanieal hnp, ia order that in thadow thraid 
ham the tear depth af liat Ilaaee. ita iwlatiaa mnaiaatioa wat, ia that cate, a* tha 
apanof II Mihtapaiwof I0| ar at 111 ta loa Yet he oaataaiftKta of ofl waa 
oaly 04 araiaa or aawMwkat ian thaa O'l af a th. per boor. Had ha liaht bnw 
talati'd ta 100, k waaU hate raaaanaii oaty 17* praint per baar, or tni of a 1b. ll 
w* nakiBlr (hit aanber by lid, the predaeftrtold will rapmtal tha niatnt end 
af loo oflM ilioausatino. . . „ - , 

I. Tha hot-on laaq> briag ehamd •itb tk* •"ttbrra whale oO. of tpeeUU gnritj 
trtttl, at It. td. par pailoa, or t^ par lb., wbea bamiap with ha auxinan lUiae, 
rewairA ta be ptocad t (kat aad I heh (tan the aeraeata drop the anaatiat of thadow 
apoa it aa Ike fataet of the other two laaipt did at 10 aad II (bet with th# ipem ail. 
The ti{aara af 9 (tat aad I heh.M ia the Khtirr iUonloaiioo of the hat.wU hnp 
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«i<k IM Mthm *lul««L It TW tniu.ar 0 111 > pasad kaan 

bill had il fiaaa toil of li||biil aaaVd ha<» cnMaaMd til grala*.M IMaiar a faaad, 
vbicb aaaihar Maf ■att^lad b« M« !»« J]d, iW ffadat l adi rr| i» a ai1 

Um irUitv* aaM af lOU af tbia Uflrt. 

4- A bai-aU laaif ebargad aab aUn oi) af a^mdc arathr MI4, a< la. 4/ |Mr 
pllaa, ar T^d. par Ik «Wa taraiaf aiik tta anidBaai iaa ia . w^ aa ad la hr ptiaid 
al t laH • latbia, la abwia lha Maiidard llat af ihada* apaa iW ac ww , ii 
aamad 7M) miiu M baar. TW i-aart af t^fcrl h io}. abitblalbrntalira tali 
iky af tha tigbi af ikia ln>|i llad k raililad a li(bl - luo, fc vnaM ha«a caaaaMd 
aau (paiaa, or O-ta af a p<i^ prr bu r ahlah aaabar aiakiaiird dw paloa par 
poaait, (iraa ika^rodan OrtJ. m lha rabdiva CMI af tou af lUa lipbl. 

5. A bai^itJaiBp rbarfad «ak Pne* aad f^ • t a n aa a ai mU (kkiarX af ifr rj fa 
praaitj atf|k ai ii tf prr (tUaa. er t{d prr lb. bad w ba plaaad t (rrl haai ibr 
arrcca, aad raataami IMft (taiaa par boar, llad ka li<bl baaa lOO l ailia f af al O’), 
iba fiiiiiiaia^aa aaaU ba«a baaa ItT} aralaa, ar Oiat at a aaaad par baar! abirb 
BBatbar taaliiplMd by iia priea par poaad, tba pradact ItSldT atU ri p iaa aal Iba caal 
of too uf tbia tllaailnatlaa. 

k. la coaipariap tba eataaini^ Ttraab aaaalor Uai» la paiuTal aaa ailb tba aaa- 
ebaaical Lampi it vaa fimad la gira abovt lai r ha lf ibr figbl, aadtoaaamaalva tbirda 
of tba ail af Iba aiarbanirat Uaip. 

7. vrataaadica fraa aaaia af tbr Mat mbiaat vax-rkaadlna of tba a irtropalk 
arra arat laliiartad ta aiptriiarat i aad It la ratj r i aa r iablatbat, abatbar ibap *rro 
ibrrra, ftMin. or aitra ia tba poaad, raeh alIbnM rary acariy Ifca aaaar qaaatt^ of 
light, (or «cb i«i|Birad (a br ^nd at a dktaam of g bH firuoi lha arrara la amird 
a ahadna af ib« auac tlot aa tVat dropprd boat tba awrbaiural huap. caliauiMl al loa 
Tba caaaaatpUaa at a graaiaa aaa caadW. la aiill air. la, ajaa aa amra<a af laaay 
raparbarola. Its graiaa prr boar, bat aa it alhtda laily ^ af tba light af Ibr »o> 
ebaniraJ kaip, 11 ttiara I1S<» ls;> graiai, ar O'lodl af a pn^ it Ibr gaaatily that 
anald aaed la bt ruMaaMid to p r a d aw a light ntoal to Uau of tba aaM baap 'If aa 
awitipiy that BBBdwr by tbr priar of Iba raadlra par Ik-tod iba pradatt-g attd 
it tbaeoat af lOU of Uli^Baliao by au. A aaa raadlr, thrrr la tbr poaad (tbiatV 
la aaa loch la diaoMtrr. If lo rb aa la tcagth. aad eoataiaa I? ar M tbrada. aacb 
abtml A af an lacb ia dioowtrr. Dot tba noality of Ibr airk drproda apoa ibr mpit> 
lority of Um eoltaa ghrila, abirb It aoid to br gfraim |a tbr Torbry mCbia. aad 
brant tbr airka for tbr bait aaa caadlca ara alaari ontda aub oottoa yarn faaportad 
from the LrruL A aaa ouidlr. tbraa ia tba pooai (baigX ia I af aa larb In dumotrr, 
IS tarbra loog. aad boa fd thivnda ia ita airb. A aaa oaadw. iia la tbr irMad. a t 
InebM long. | of aa beb in dioairtrr, aad boa tl tbrmda ia ha aWb. light 
of ibb raa^ auy br rrekooH to ba, at noat, iboal A Iraa than that af Ibr tbrrra id 

IbrpoBDd. A wrll-Btadr abufi tbntr bomaaiib •artmaiagngalarilp labillair. bnag 

at tbr rata of an ineh ia an boor and a bol/. ao that tbr abolreandlr aill but II bcora. 
A k«g ibnr trill laat aa lotto,and a aii aboot t) boon. 8p gr. at aaaaO-tta 

t. A apatinaccli eandlr. tbrrr (a the nouad, ia A of aa iMb ia diaoMtrr, IS lach*. 
lung, aad bar a piailad oirk, ioataad of iba parailrl ibmda of a «u ca^la. Tbr 
taum caodlri foar in tb« pound, ar* A of au larb ia diaaHtrr, and lit iacbri kmg. 
Kaeb gitrca amrlr tbr nau qaoatity of light aa Uu corTaapo tu Uag wan caadWat 
rla. ^ rf dw light at tlw aborr awcbaai^ lainp. aad coaaaaira US gnuoi prr boar. 
Mntuplyiag Uulaat otuabrr by 11. tba prudoct. IMIgfaiaa»0«U ofa ptwod. aould 
bt tbr ctmiuaiplioa of apar a i acrti mpuailc to gift 100 of UiaaiiMllaa. Maltiplylag 
tbr ta« nawbrr by sbf, ibrj^ of tbr cjodlra prr poaad, tbr prodort, 3 Utdi iatba 
nUurr ooal of 100 of ibia aSmiaitino. 

t. Strmric ontf riadlrl, oanatofil* raUrd Orfiaaa was. raaaaau IM'3 grabw. or 
0034 of a poaad prr boor, whm mutting tba aaaw light aa tba atandord wan caadlak 
Multiplying ibo latter nnmbrr by II, tod by ltd. (tbr prim oftbactuidira prr Ik).dw 
product will reprarat tba rrlolira root of 100 M tbia iiluaiiaatiua. 

la Tallow eandha t BtotUda. abort tbrva, I hiA fat diaawtrr. aad 1 fat Imgib i 
ditto loog ihnwa, A of aa iacb in iiiaow«cr, aad IS ia Irngtb i diita loBiPfl>nri. A 
aa iacb ni diaairter, aad I3| in length. Kacb of tbraa caadlca baraa wha a awal aa* 
rorula Ugbi. wbkb *arira don A «> A light of tbr BMebiakal Uatp—tba amrig* 

way br lakrti at ^ Tba ibrcwa oooaainri each 144 graiaa, nr O t of a poaad. prr boor t 
whicb naiabcr, amltipliod by U, and by (tbr prim par poaad), firm tlw prvdaat 
3 33d. (br tbr rilatiT* rot4 of lOO of tbia Ulamlaat!^ 

11. fWatr’f Iprradiag wick ounUct. IHilaam froai Uw acrara 3 (rrt 4 iarbea, 
whb a thadow rt|aal to tM aundard. Cotwaaipiiaa of tallow prr boar Sit'd graiaa, 
orOUglSaf apoaad. Tba aqaair of 3 ftwt 4 hirbaa-tit U tba rvtaiira lOuBiaa- 
tloa of tbia enadkfll-t; (KUdS i: 1(H> urst a iMdillt la Uw rrloUra coal at 
tbia illaaiiuiioa 
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It. CanM-nt lUBrlBr e>»4lM i unn iii tark IM (niaa per Imr, anl mittrid a 
Hpfcl aiaal la A tka (CaMtod tam. Maltipljria^ IM k^ It, lk» arodact an-M 
yraiaa orOtdl af a Ik. h tka qaaat^ akirk aaalid ka wwaat a rd mt boat «a aAad 
a Inckl aqaal la loa Aad 0 411 multiplkd hj lOA, ika prtea par Ik, (itaa tka pra* 
daai 4 Ml A aa tka real of 100 eTlkia illaaiiaatMa par boar. 

Ik A(aa Argaad Loadoa lta «p > af II koks la a etteteef ) itf aa biek ia diaartcr. 
arilk a Anaa A lackaa kai^ atorjril a Upkl^rpi rtan pat ad is tka aaarkaairal laaipt 
unI ratiBiaUaA Ika UaIiI tf tka laid ■e^uieal laaip aa bafora at 101^ ikal ad ika 
kai^ml lamp la 111. aad tkal ad tka akara f/m flsma TM'iT, or ia Riaad aaaikaia Ms 
aad Ida i na— /VaaaA itmf m atone/ ata SO. 

Collaonaf tka praaadiag rraolu, «a akatl kara tka foUoaiaa takaiar aira of tka 
mat par kaw of aa Ukoataatina aqaal to tkal of tka aackaakaJ bai|s mkonad tu(S 
or tkal of alaraa eaa aaaidin, ikraa to Ika pooad. 


Taaui ad Coar par Roca of Onm llcaoaao of Iu.c«niJtTm. 


I. Parkar'a kac-eii lamp, eitk aa ai k r ra ekak oiL 
k klrrhaataal or Carcal lank ekk tprm oil 
a Parkar'a kol-oll lawf^ ekk a|erai oil 
«. IHno dilM aa n aiao ollra oQ 

k Dilfe ditto rnnia aal fdriaa or oil 

k fmtah Uaip ia (rarral aaa. eitk tpana oil 
7, ""at aaedlra ..... 
k Apmiarttl eaadW .... 
t. fUmaa eat (Araife acid) dilDi 
la l*altticr'a at-readnil olck raadlaa • 

II. Talloe (aaiHild) nuaiVa ... 

Ik Can«-aat atcariar od Priea tod Co. 


O-irrs or akoit 
l-OMH - 
O-Wll • 

CMHW . 

|V3I 

ITOTJ - 
9^ • 

iast . 

4‘*»4 - 

f *00 . 

i-iao . 

4-41 


J| 


Tka MleataR Ukla coatalaa. areordiaK to PieWt tka illuninaliaa poem of dif- 
krrat aaadba. aod ikair conanaptiaa of aialarial ki aa koar t tka l^kl aiotttnl b) a 
dneef Arpaail hnp, roaaaauaf 41 grannao (aU • li^ (toiM) is as kottr.bnag 
ealird lout— 


Ttllae foodka • ia D>. • • 

tkaariao, or pr uan d talknr, • la lb. • 
a ia lb. • 

Waa raadlfk 1 ia Ik 
ftprnoaeati. • ia Ik. • - • * 

Anorir arid, co nni a al jr called naariar. 
i ia .. 


MlJfliCa 

CMMoatyUnan Haar. 

lOM 

•-1I 

874 

7-41 

7-90 

7 41 

latt 

• « 

14 40 


14-40 

■-U 


Tka aaMcdacd tabk fkoea tka crosooiical ratioi of iko coadtea. ekere Ike aemod 
colnnn giroa tka omlit)' nf otalcrial is graaUMa ebkk ia rvqaiaita to produca aa 
Stark li^ aa iW Carrvl lastp -* 

, 


HU** 

Cm «# lalfM |Nt 

Urntr* 

Tatlac etndir. • par 1^ • 

■ '■ —. 8 par ih. - 

Pmaad lalloe, 4 par lb. - • i 

1 Waa casiHr. 4 par IK - 
Aparauecti ditto, 8 par Ik. • 

ikeariae. 8 per IK • 

kSiZSS 

_ 

1C 40 0. 

1 e 40C. 
tc 40C. 

7 f. 80S 

7 C 80S 

1 c 

rss 

It-os 

13-7 0. 

4S8S 

47-8 e. 

S7 I 0. 


eiik ntiaa <prao abora. 

■Vn. 


A kilt^ponuaa, or 1000 


. 1 S.440 araiaa•• li tba. BToWopoia.”—/■-- _ 

» i^iarrM ia iho dMaratioalino of tkrac qyyoM of Jlomioaaiif powar. 


Tkatt leaalci aup bo < 

yr^tinft*•!* **" 

Tbe rule obamed la lao oatamioaii™ oi ^- T -- 

la. arcenllaa to iba Uea of opilek ihil iha um of tkt bopraiiag laTofttaBaap 
•ootrr^iwtarly « the aqaara ad Ike diilalira ftwa Ihw loiircn 
•• Tba muarrical aatimatwo of ibo dajttrao latcaiity od light eo ssi ta ta t tkal 
braack of optica okkk la icmcd rsoieaimr. 
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• If'liclit ke ■ ■u«cnai i—niHak. ■ tomtVtw tntmU te aisM* ^wIicIm la aU 
4ii«cttaM, HU akrtoa i ihM di> mbm qaaaiHv vkUk U diffaMil mr ika laf f aw af a 
ajilKta wetattU villi tk* UniMai paiam Hk coatiaat tii i ii f »v« tmttmmiwtlf 

W diflUMd vr«r Urfvrawi UrnrMamMrwaptwncalMHknat laAllMaiwiBMaikp. 

•r tkv aaaibct ef mat vkick hU oa a givva (pan. U tack will kc UrrrMly m iW 
akaU MrCwaaorar vkick h U 4Ufa**4| ikat K lavrfialy m ik* aqaan af ikcU nkiC 
ac aT Ifcnc dmanrta flvai Ike auonrofligkt. .... Let aaaatUala alararf kckiad aa 
ap»{ac leiaan. fkU tt cmU aqaai aek auailar koiaa: tka Ugkt vUl aklaa iknMgk 
Ikiae, sad ka Uun>ap«a<l la aU aikcr pkna. <brmiaf a mraMkal Iw ad ta M 
han^ Ika aaadb ia Ika coauaoa aaftaa. l( a ikaM of wfcUa paper ka plaacti kaklad 
ikK H ail^kcqippa Aaltad eavr vltk aaall Uaiiitnaa a p a ak a. d n poa a d raactiy aa Ikv 
kolea U ikf iaaaca. tUppraa tka koUa aa ata all , tkatc aaaikcr aa graat. aad tka t}» 
ao dialaaltiM paper. Ikat H raaaot diaiiagiiUk ik« iadWidaal a p a ifc a. it «1U auU 
raeeira a pnUrsf Bkpnaaim at krMiBaat i tka Mpar «U1 a ppear Uloaaiaalcd. aa4 
pTfaeol a bmiM tqipeannce. vhlck, kwmr. v^ pw aae* aatfatai aa Ike kokv 
are naaUar aad elnaer, aad ika aye Bwte diatant, aad if aatraiaalj aa, tka paper viH 
atiprar aaiibnnly brigM. Now If arafy altaroata kuta ka atavp*d.tkr pv^ «iU 
aa&ifiaU} raecite oai; kalf ike'iight, aad wlU ikrtefbra kaealy (lidf aa amih ctUaH- 
aaird; aad avirrwpvniw tba davier af Ularalnatiaa la prnparuoMl to tka Maahrr at 
ki^ in ikfcpei««it.af to ike anwiirr nf aqaalty lUamloaud apaeka oo tba aarftKv > a a. 
iTUm tpHPke iafinkrlTcUmlBlaknl fat alar, aad URaltrly Umnaad ia aaaihar la 
tba mmlieMf rayi vkUb fall on It fhxn t^ arlginal aooraa of Up^L' ( ///ratdtd.) 
Rcaeoaing l1iaa.Sir iuhn llanckel procaada and tatakllahi-i tba kiUovuigdclailiaoai— 
Tie mtl m i ri mit tc ipkf aaaa of a lomlaoua okHet ia tko laleaelly of tke light at 
canfa pbyawal point la Ita aarfaaai. 

Tic luyaarmr iatriaCK hrifktmraa at any tihjaal cat laaaiiiary U tba dagrot af Ukuai* 
natkm of ila Itaa^a or plelura at the botlom at Ike rye. 

71c oKmJmia hgit of a laming b tka atim of tka anaa of Ila tia e aaatary portiaaa, 
fOck Bialtlptiad by Ita ova latria^ kngkUwva 

Tie appatat! Itgtt at an ok|a« b the total qaaatily of Ugki vhUk atna am ajta 
frcaa H. Iwwaetr dbtrlkatad oa tka rrtlea. 

Variona iaatrsawou, called pdanaaatan. kara kara deviaad as BMVtarv tka {tlaail* 
natiag povar of any body i Uin* are. all of Ibaa. nmra or Uaa dcflwlirv, and tka 
nenha ehicb va bktaU viih iba baal of them art larrtly amapatalira vltb atcb 
otkrr. 

B rn g aar’a fin tu ata h r eoatblad of lero tnrbeta of whUa paper, of raactly tqaal aiaa 
and rvflaetire povtr. cni ftvm ibe aamt plaet In ctmtnat t ikeaa me Uhiniaaied, tba 
one by Ike light vbote Ulnminaiing poacr b to ke mratnrtdt aad tba ether by a 
light vkoae inivatily can ke raried at pleataie by aa larreaat of dbtaaoa, aad can 
tkmfim be caacily MauUd. The rarbbla light b to be retaared aa appceaibrd. 
till tba rvo anrdiM are Judged to be equally bright, wban the dUtaiiM af the 
inaunarlea being BMaarr^ or otbervia* aonarad for, tba meaanre re qul ra d b 
aarertained. 

Ramjurta pkdamaler. Befbcr a acraaa of vblla paper, in a darkeoad non. b ptaewt 
a bUefcened eyUadrieal atkk. and the two Ughta to be eonpanai arc aa placed ikit 
tvn abadmra an ibrovB apoa the aenra aide by aide, vtib aa ialcTTal bcivcm ibam 
aboai aqnal la breadlb to citber tbadop, Tba hrifhttr fUina matt ibcn be lenored, 
or die IceMer broagbl neater to lha aeraeli, till ibe tvo tbadova appear of equal In* 
tenaity, vbn tbeir dbtalb fVtiia the Ughta mnel ba iniaa ai ed. tad ibttr total iUt' 
minatiag povara will be la the direct ratio of the tquaret of the dittaana. 

nucht/a pdoanefer eoqabU of a rrctiagaUr boa, abont aa ineb and a kalf or toa 
lachea aqnarv. ate Pt too atida. It b bUebenad vttkin’la abaorb lb* ratraareoa 
ligbL Within, iocliaa^M aaglee of 43*40 iu axb, an placed Iva rectangaler piaon 
«f plain loohing-iUai, eat fVnn oo* and the lanw mtangnUrttrip i tbete an flialrnad 
ao aa to uaeH la the middle of a aamv alii, ahevt an liieb hog, a^ aa elgirth of on 
inch broad, vkkb b corer e d eith aalip of fin* lifiae or aO*d paper, aed ablarkevcd 
card pierenti tke redeeted image* ftom mingiiag. If v* vnaJd cotapafP two ligbta, 
tbaym^baplacad at aaeh a dlattnce fhim each other, aad flroaa Ik* hMtrvaaeat bt- 
ivem then, that the light from reery part at aark ahaS fall a* dm ledertar aext it, 
and be reflactod to the earmpondine portioo of the paper. Tka laatnmrtit b ikeo to 
b* morad neater to tka one or tkoouin. till tb* pepn on ritkaraid* aftbadlrbiaa ap- 
peara ainmily itlamiiiBrcd. Wbeo the li^ta an ibiw naedy emialiaad. It b elaar ikitt 
the total illomlaaliiig povm aftbe Inmiuiariea arc direedy aa tke aqaana of their dla- 
laaee* fhnn Ik* aiiflle of the InelrnmeaL 

lllcubam’c ftanamaCtr b a aauU apben vitk a leileettiig anrfhee. vbkn keiiig 
plocad befvaco the tvo liijkn, aaeh light b arm on h 1^ ih* apectator, the tvo beiag 
rrilirated (Vom dilTereal potata of the apberv’t inrface. By no iagcnUNia bat nmpb 


IMl’EBUEABLE. 4!>5 

ic««kaakal emtrimc*. • ntiiid IimiikJ nw^ofi k raanBoaicatnl bi ili« laH, ui4 hj 
. Ikr |iriarlpt> «if iW pmitttm* y myntmimt, eh* >|>«cta(or iaiMfdiMrir (tm t«o 
laa^rttnr«W4il{«nmt briffhmtur*. TIm brtghicr Uf bt k mwrtd ualit cmnw 
•mu af Um ■um br^icbliiaa, anl Am tauaittks ef tbe tonuoao* pnnti anti^ miJm 
• fuam u( ill* dkuacin, 

fim tim itn- enauM* «f ■ ■brrt of erm coloBnrd Utter pifrr. mxlFrod 
lTSa>}«rrt)t orrr a ]Mirtkia of tbo Mtefbeo a auxtar* of mmiami aa 4 nrtiArd 
aufJitba. okkb k antid al cemmamm temfoWom, but twcotanIi<)aid ua iW apyHaika 
"f ■ brat, “nte uuatm k liqoHUii and Misted orrr t^ papuf *ilb a 

bn^ Inriag a roaad dUe of tka nn of half a ctuva la tb« eourv aacoiofud. Whoa 
a iiibt k M oaa aoj* of thr paper a dark apot k obtrrrod a« rbo sacurend 

ptivtiiia. Whea aiiMlMr llgbi k ptaetd oa ibr olocr lida of dM papw. tba tM k Mill 
diallartlp rkibk. if tbo dntaoor of tbc Ugbt U tacb tbai tbe rrOreted portiao fraai ibo 
paprrbaritW ofgTTatrrarafUa* latrssitj ihaa that Irantmitlod. Wbaatb* pa|>rr k 
•o Utaated briaueo Um> two flanM that tbr iranaMitted aad rtfleetai light arr of Uw 
■■DO nteatitr, Iba aaeorrrvd ipfN k ao loegar riaible. 

It uiU fa* omteat fnaa tbowt dnrriptkiiw that k k poakbla oaly, by as; of tbea* 
dntrirsiicca, to rdnpaia oao ligkl uUb aaotbort tb»?» k aot aay arrsagnarat Ajr 
ubkb «• arr nubkd lo npnmt abMlately tb« llhtaiiBMlag pourr. Cpna lb* pria* 
dpk of eoatpukoo. mod oaoiparkaa oal;, (br Ibikoiog tahin bar# bcca tpoMructad 
br lb« irUOr* •apteuuoataliita Th# obarrratlont of PMrt barg fam abdHy giniL 
Tb* foOciuing teaaparalirr rUar of wax aad ■taaria# eaadlri aiaaulbrtoraf'fai Bcriia, 
•bkb bar# iwca dedaotd friMa tbo vbMrratiuua of debakartb. k of atatbyaloo. 




IMMIte 



Ei«4 m mmiim, mm 

MuwOt at 

Idi (tm* 

Ibowwaait 



tifla. 

In riTnini 

pMMV. 

CoaiBwa wax «BBdba, of 
Tannkgoarr • . - 

t’l 

•’a 

■b 

103-5 

tl« 

loiro 

7-877 

7-176 

6-563 

5330 

83-30 

lOteO 



153-7 

9-3WI 

33-66 

Wax caadlrt, of Walker 

6 b 

liO -3 

8-063 

3789 


i'a 

tu-i 

7 153 

lot-l 


'tb 

117-4 

»' 4 S 7 

81-74 

^uarlac eaadtra. of Moiard • 

6 *t 

in-t 

8-353 

r««a 


§'• 

ISl-0 

7-877 

100-7 

dtrariaa eawdlaa, of Mag* 

Bat aad Orbtakhea • 

tb 

6*1 

tb 

l »-5 

151-7 

»» 5-0 

1063 

3 335 
»- 3 Qg 

86 -II 

3386 

M 84 

btearia# oaadlea. frota tbe 

t'a 

■ It 1 

6-871 

8388 

aim# Bukert . - . 

tb 

ltt-0 

6-886 

108-0 


‘tb 

ltt -5 

3880 

8387 

Caadkt Blade foot palm oil • ' 

«b 

115*5 

PI 7 B 

srM 

»b 

167-5 

8815 

iia-ro 


TImuo malt* abov aa tbat tb# oieaa Ulaiaiiiatiag power of wax aad ftearia* 
andln k aoarlr tb« aaiaa, 

Tbo iltuadaauag power af gates ami of gai buroots wiH b# fbond is tb# artido 
CoAi. (laa 

IMI’RU.MBAOLE. b tbo opiibat gir#a to say lund of textile fkbric, rvadcred 
walrr-proaf by oa# or olb«v of ib#fiiUi>w|af Milataacud; — ^ > 

1 . Llaaeed oil to wbieb a drying <|iiBlity luu been eo inm ii d estej by boUiag rrhb 
Utbarac or aagtr of bad, JLe. 

t. Tb# taoM oil huldiag ia 101011011 a Dttk raoutoboao. 

a. Arantitb laadtby dwaotriagotoatcboocintsetiArd petmlenaior upbtbt.applUd 
b#two(B twoauribec# of cbdb, a# detoribrd oodtr blaciolath'i pateoL Me# Caorr, 
(■■otJC. 

*■ VogrIabI# or telaeral pitch, applied bot with a bnub, aa la Making larpaaUng for 
ooreriag xmidt la abipa. 

i. X aolaiida of toap srorkad telo alotb, aad* dmiapaaed ia It by the aetioa of a 
•nhiihni af alani i wbeae# ivaulu a atlxtarr of arid, fbu, aad abimloa, which mainaatea 
Itaolf aaiong all ibt woolly dlaineaii. Ilia their H>teniic«a,aad prsrxatt the paaaagr of 
water. 

t, A Sdatlna of else ar kiagiaaa. latmdaeed lata a acaC and tba tried apaa by a 
clear iafaitoa of gjla, whorrfay the Ihrea got Inprrgaated with aa ioaolahk, iaiprr* 
■teabU, pulraralnt iratber. 
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INCUBATION. 


r. pu^ 

vkk U. 


varfc !■ fl i r t I up|«»«»i!j* Vy alsiaf t* ward i 

“sr-rilATION. AHTiriri AL Tfc. EnypOf »«»• ftf tjf 
. — a^cwmeammi to fe*«fc ♦»■« '4 »ni*»W "Uhtito lk« »U «l fcf*. ^ 

3. 4. Kf».» paMW-d ta Fm«^^ 

«W»r»«-to •*«• A--^«t, fcto U -to 


^Sii^ziTkirStoiM wiih inraM »ii «H** *******^ 

CdlaMalrl tW prow* ii er ttoftOlt •p«i »»» 

I jTj ^ )(iMiMii|ri»4 to tiM A w d i ’ to i <d SctawM •• lirt«f*i»t fcrl. ^ 

=rc. .2i=s 

•r caadi>cli 4 aitk ainilsr i 
that il >M fboiM BpoallM I 
ndtioaiaf ka p*rtlefc«,i« • n 

UlMnlid m llM t.pwitoiaul rZIT^.IZi - ^ 




bn rniilm«( i> Puni. aid' . . „ . . . 

laIrmtiDf af «•*• AWyl y « / it 7Wiliiiilpi|i», 

■iwlrr Ibi b-»4W JUfMhmr Jt Trmf^'mtart. 


Isaillrd /mnkOam dtlj^idb. 


TW appMtai dfSTBouMwiB e niit i d i I, • Wb* mI pIpM fcr ibr tlira- 
hlictD of »«»*r t S. d'a rtfuUwr ealoslatod to atoataia aa imMi Wto|ot»U#» i ^ 
Idinil^aptotJarkt, b-2S^t«-anU» to lb. 4rr- Wto tolJ ^ 
b« ralW lb. ItokAup pilch. lU attoeWd to atM tote a pwa itri or akirh.f«toto •» 

€WfWiiBatb.to«tobaaa4»riajafrw4aj»ah*Tiaaaha»bito _ 

Th* bJlct ii riBfaaiBt»it la mttoai lartioa aod prnud e)^ Ib.^M 7 aad 
U rotopoawl of a AaibU eynater of eoppOT or oato If 11. karia* a r»«» * (y 
^ ^1. olBaX aaaahpb al rfftocihtoV Tbr aatrr f a a l io tho 

•badadtpacor.c. 4. a. p. ». «. ar. •». tonwal ioto ^ 
•uttitiieUfw tfce hmt. »& •ftd tHkAf. wkkk tn* rti» In 
tvo rutrWir f^mn «• r, ibcn 4t$cnA !• Um aiQowM 
iliu!« f, f, tiul ftnsllj rroo m t Uifooflb tW pMtafM S I. m 
tlM cvoml tm 1 VnHuft tkli «p«Mib sad dar^wiH* 
circolAtlpQv •• 9how% bjr iW Ift tk# •ftti®*, iW 

pi^orta of toini M aric ro art madr to bopait Maffy tho 
whole et ibtlr bnl to lb. water by which an lar. 
maaited. Al lb. emaiarornonil, ana* bonttaf paaar or 
wood abariaai an laaiwird al lb. orWat ■. to ciubllto a 
draocht ta ini. etrcaitou ebirancy. Tbr air b adwillcd 
iaui lb. aabpil at ihoiidc. fai repataM ^aaaiitioa. ihmapb 
a ■nail wiuarc door. vorabW roaad a md wbteb rvai 
InriflaUy alonp ita nlddU lino. Tbli iwiag ralr. ia 
actedapoQ by aa aspaadiag bar(«« lla*T-RBira.aToav 
wbicbi>p«tiitaMrrorlcw,aecordiagto lb. lroi|»tatoi» 
of ibr MBw afartateat la-whirb tb. appi an plamd. 

p ia ibo opjnr oridc. of ibr hoikr, by wbkb lb. bodrrand awia w ia ia Uy 
tMiln of lb. water cnolHhaB&f.aacMid, aad an iwpiand by tb* cmltd pamrU. wb» 
mrrtbcbmterBniriiaVetaoia.a.abowBlB/p.*>9ala. Jatoftortiter ttettib trUun 
to liw boiler b ia aewJlM. febtttor ; hr iboapb Ua fora. a. dnipacd by M. IbwnKf bfc 
i. canilntaad moalorooooiiaaiof bralforaehatemlflfw.Hwtmldaql aail oooofP”* 

coal, oa anooM of Ibr obtorwrtioB to lb. oipra whirb woald aooa b. caand by ba 11^ 

la/p-Mb tb. toHlatr la ibowB at a, wlib tba mhwbicb raniatea lb. air df at ib* 
tobpiL o ia a atopencl Ibr aodUyiof lb. a^iap by wbwb tba b.Oiar 
warn aacnd t a ia lb. water pip. at coa w a aat oalioa, barlap lb. bfiaf pp. to, ^ 
trihatioa touclted btownw a r.wblcb ibran p«M* bartiwnd. aad fnrw^iwilb a 
nry liipbt ilop. Ibwa tba bortooa tal diflkm. litl b laacite. iba praatiann u r «. I* 
teaman tblaapamacat, aad rrtum by a a to tba oriflet of tb. boilna. wbn. ii inf 
Trniraily dowawirdi. aad dncoiida to ocarly iba btototo of iba boiter. diatba»li«t to 
Ibai polBl tbr .ooltd aad tbrnfon dnaw partieln of water to itrtilao. ibn. »^b 
outoieoally baa. apwanb al la. L B Jaa tan ranBoaatod wtib a fart far bMp^ 
lb. Tana, of ppn alwaya full of water i aad a ia a aipbon ariftn tor pmato>*ii *n 
mapa of tb* dnaangad air, wbkb wtiald oebtrwiar b* ap to oentpy parikUy ib# 
ppea and abatroet iLi Miama atetalatioe. 
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f 

Til* fluitr iW *ai«r Ratt *mM hi iW niwatiar rntn, ibr tpuAtr itt rirnilarioa 
«<ll h#. b« T— > tb« 4iftrmc« af 4rmdtj btivma liw •stn •! iW lef ad battoi uf 



iiirtiv m lor vnvfv minirwT apm m3v nrvi nmj f itrn 

■HMi Uir ln;i, mmI Uhm h)Mi««OTiiMi fef tvtnty day*, wibat 
r tJM *RRi SnI |>b(«4 may b* baUrbad far tba moat |«rtj aad 
vanb w rtnul miwbcrai chMu. In ibia way rrfaiant}’of 
rtanac cd uko. 


Ik* bobrr, wblcb la Ik* an)* (an** of iu ao^eacat. wUl b* froslar. n 
unall oaonta M*4 wltb waUr, Ui miildy lb* r«i|BMl« woiMar* to Ikt badltd air. and 
to |d*ra tb* rm. arraafod aio^ lb* Itay* Jl n. bi a atmaaphcrc aMfagna* la that 
u adir lb* bod? lb* Wa. . '' 

Wbm w« wM to bateb rue* wilb tbi* afppaninto lb* Art i* In b* blndtrd ia ih* 
koiltr, aui a* ana a* ib* Irmpnatur* ha* ri**a to abiBil 100° tb* »Kf* ar* iniro- 
da*«d I bat mI« aaa-lwaiirtb af lb* whal* aumbrr iairadrd. apoa tb* Am day t nrsl 
day a Ub* wunwr i* laid am tb* irayi, aad tba* iaMi**«a*iiai_<^ iwtnty day*, anibat 
apo* itM iwaaty-Am day IJM *R 
w* mmf abtaia daily alirraarda i 
can* U fwtablabad to ib* rtanac < 

Purinit ib» Ana day* tt iacatetiaa. natarol aaw*ll a* aniArlal. a amatl ^onkm of tba 
wairr raotoiard la Ik* *M vraperaua by tb* boat, tbrooRb lb« •bell, aad ■ rrptaewd hr 
a lib* ^aaality of air, wbiek b aAvraord* aarfal fartb* rtwpiratiwi at lb* uinoL If 
tb* warn alBMopbcf* •arrmuidlaR tb* «a* ««** y«ry dry, twb a porUM of ib* aqoroa 
part «f lb* *n* aaald*y*poral* tbranitli Ibr pnrra of ih* abcll* *a wuaU rodtam tba 
Kilar* Ufa of UM cbkb ta mm. Tb* irai^ratiM ftwm iba body of lb* bto. a* &* lita 
apoa bar age*, anoatviael* tbU daticcalioa is itosatsl t y«t ia dry wmibcr amay 
hasMaf *pff Am! fnan Ibal rso**, nslato lb*y b» piarad ia amial daeomnaiwg ainw. 
TV wolar aaaoart a a ar* tbmdbr* fsamiat to nMcc** ia artiAcial iarnbatiaa. 

Altar iV ebiakow ar* kairVd ibry arr mtwiirrmi iirtn Ibr annoy, oq. a tb* nmot 
aid* of wbieb iVr* ia n atoall gralrd trtMgb tU«d with aiiUrt arrd. Aoialldiyiaim*ara 
■ad* balwtaa lb* bewdnaf ntorr*#** day*, to coabl* Ib* inpariatradcol to vary tfaair 
to tWif ^ 

la o*d*r to mtiidy a mablbliwral of tb* enmiiiMi bind, wb*r* 100 tpn ar* to ba 
balcbnd daily, fe doaea of bra* wmld b* aroUd, and IliO ryp mnm bt placrd nadar 
Iboto, a* aaly iww-lbint* la cracrai aoccred. At toh lai*. aaoo motbrn wnuM b* 
toqairvd to tat. Maw wppnaliqi wt aboald collact ton limM may bra*, nr 43,1100, 
»• tbaald aol b* abl* to (««BRiaiid tb* abov* natobor of rbirkro*, a* tbaia i* MrUuai a 
Ivntb Mft of b«n* ia a btooditig alai*. Hatidc*. that* woold b* la Ibi* can- ao frwrr 
Ihu 730 baa* atrry day camlaa oat whb a ftrab hr^af cbkktaa, which wootl 
to^air* a ic|tia>rnt af ntoaldnliiuuinta i 

ArtJtrmI lacai a l n m if owwa* ^ llat Mmgtml ITalfrn. — Tala cartoo* ptvrna i* 
d«Mtib*d Very bcicAy ia a latter by iL tfAnwt Tb# fbilawiag ar* ranacti firuai hla 
Wltor t — 

" la Jaar, ISIA. I obUtoni ehicbrna oad piffOM a( Vlcby, by a»liSei*l taabatron. 
••wtad lbrof»h iV awnaa at tb* tbrnaal wataia of ikM plitto In IWT • ^ 

balV af tVual**. Aigaow priaclptay tor iV r-rpoai of d<^ iV ^ ifajm ^r*. 
Ftodiag tb* toigah tor a iralnn* B«a, I io**«*d*d la Baking a aactol appUataai of 
Iki* noarr* of brat to lb* Modaettoa of poahry. . . . , . 

■ TV ndrutogr of IM* Mw«a amy V cotopf»h*ad*d. wVa it it knowa ibal iV 
faivalid* wVnrrivwai Viaby. far laauoc* la IV Booth of bUy . And cbickcat oaly Uto 
4i*» nfqaaihs abana*. by ibu atoaai, ibrr «ay V tradUy mpnlicd ns. tnuatb* old. 

“ TV gaed wUcb aay V daa* by aitabliabiiig arliBcUl incnbation ia plaMawVr* 
bat rti*. la mtmIrmImU ,, U May b# iatrodaerf farto lb*»* «*toblia b to«ali wilboal 

at all iaicffarlag wilb ib* aiaitical malBwol of potiaala, daca tbc bawbi i tg would go 
oa ia wiawf. ai a tiaic wha tV btlba fa* oibar parpeae* ar* oat of no*. 

Voi. II. K K 
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TWf* ia M adUr irmMa nii{«]ml ia trMliaa tili itc aa ^ wtmm af ka« taAa. 
iM hmk Ikt t(sa at iW p*r« ti«a*l **.«fcaa Ika ■iirtmaM an riiai), *r 
«|t<4a af <jM ialttw aifl raadU; ac^aifa a wflciaatlj •Unlad aa4 rtrj toaiMa a twa- 

^"n«?OMBr»T1BLE CLfiTIl ia s «i«Ba at «W ftaaaa atiaanl nOal aanaathaa 
«r a>>«ttia. TIm it laa ran la fcna iIm aHM« af aar a n aa lml il t aant 
Caaaa anJ lUwa rietk aay W bol w n liaii i ianfaMa atWalag «ak law If I 
faaWil wkk a mimtim at mi i w iaiat ar W alaa^ 

INUIAM l!(K.arCMISAI2(K. A«an taaaltM Uaak|ii|paaa<.lW W ratwt.aa 
at aikkk w abtaiaail fniai CUaa. Maay abaarJ taoriaa ban WaaaaM abaal taMaa 
tab. It UtaaagwAala Tar 7 laa hUab,aaaMalt4 Wifatbar aWbaaw AM afaaiaHl 
Htatiaa. It baa ta«a t b o a (b« by tVatbalta ba a MaaA o t il ara a4 ftw caaipbaa, wlutb 
M aal im a rabab l t. laa laa. 

IKDIAX MATTIKO. UaU aait la laiiaftaa tba laag gnat ar laad/^fyaat 

"TSjdTaX RtTIIBr.il. laa Catantraorc. 

JN1>IAB TELlAiW. Tbia it a pataliar | ai ci >J u ta abtaiaaJ fnta tba artaa af tba 
t(»>, a^ Btaanibv •• a>w aattanuaa, at tba eaatcl. alWa ibe tabaal baa baa«-W>af 
4»ii;a4aa4 Hfca 'VjafMataawafilr, It af yi a ta ba ba aiaa- 

patttl Ilf nmnwU aitb a yallaa baljr abkb wy bt prafatal fmn bj baQiag ibt 
BMM iritb aatar. tu abieb aauU qaaBtitiia af aarlatia t^ an aiMaf. aatil tba abtfa 
fmaitii. aal Ibaa lltafiaA On aanliaf. tba U>|aar l a p n ai u tba caiaariiM awtia a ia 
briUtut yaflit* tcalaa, wbi^ an lanaal immar acil \/Cmmt^ Saa Cr/t t Ut ai a W 
livttmttni P» Ibla atiil and ba dariTaiWaa. 

IMUIliO. Tbia iatalnaUa dyr-aug t aaa ln a law t ii Uj r af a Uaa aa ln afiag auawt. 
to nbiab tba ntma af iaJifa-Umt bat baas a f fi i ad. Tbia ta b atiag autlar attan la 


ibr lataat af aararal apaciaa of |daala. nbiab. tboagb fan ia anailio. balaag la nnr 
dilbfrat fancfi and nrlan. Tlw uali aaUaa Baroftaa |iUa( wAmA la banna nbb 
aartaini; la jiald b la tba ftalw Imrana, ar anauana nnad. It law aba baga «tf|a«ad 
la aaa af in tba fulloniaa pUnu, aU of nbiab ananliartuf Ean|ia, 

Jff f oL M m*, CkaUanm Cfmnm. CUtJmiam ata^aa CVaranaftnaai, fVaioa arfanarana 
fbinai& fiaarnt, fAtlya lydk-MaAa, thifnnm fatafayr b u. l»*U Hfkmmm, tnt tlfr. 
aaaint. tjstat nrainibitiH, Mefteagt aitint, Mtrrwriatu ptrmmi t , /Upgataai ariaafara, 
fljfmmam f bf if j a a a. Hkumatkm CVitOl foKi, . Vm aia r at ayrn. . fii ada ra a 
A-iili a t a tarritaaaill ’ i ifff aiaai M/rtJbu. Iiirinii1liiilnllnlaiaatl|aliiiiiiiiffliiiiail taa 
olban. bmmr, aosa of tbaaa |>Uau aflanl aoy iadigi^bla^ t h aagb wafal af ibra^ 
aiicb aa tba Mararialu ^araaoM, eonlaia a Uaa cnloatiag autur at a paantiar aatar*. 
Tbc baUgn licati^ |daau gmlag la tropfaU eoaalriat faralab far nan* ladifa blaa 
Ibaa tba /attit timlarm. Saab an tba rariow qiMiita of ta Jif^ir m. aadrat of tba 
Baal tad Watt ladWa, tba .Vtn'aai h' a r tn ' aai aa<l Otbutfa nrxttnft/m at lliaduittik 
tba Atdjrpmm turttia and MoraitM tiaettria at Saattira, tba fl /j i ju aB I aabriiai. 
lha tntia toMfohca, x’kaJaaltrm tattmna, and tba /Urtia TaatarrJtSti, of Cbiaa. tad tba 
AaaapJU /roAtuta at raroGit*. Mutt af than plaati babrng to ^ aatotal order 
Lrgnnhvan. Tba otban btloog mpntiatljr lo lha ordrra C:nc>ifara, Aft*y*am, 
Aiaiaiiiaitiia, PetjigiMaa. Aaaotbaca*, tad Urebidm. lodigo Uoa hat tntnrtiaia* 
faaaa ab nrml to faw ia lb* aulk at cona, aapaciaU/ iiwb at ha** bata M raalii* 
liteljr OB ttlal-ftiia. It bat alto batn foanil ^ l*rnt, llawll, and tplb*'* ia tba 
aria* of iadiriilatli taflbruif faom Tanont diwac*, and Babaacb bat ItlUj tbowa 
Ibat tba aria* of men and taiauii, **tn nbta ia a (vTfaetli baaltbj ttatr, may ba 
midr lo field iadigo.Uo* Ui anatl gaaatltie* bjr troatateal niib ttrau aaida lime* 
k appenn that tbit oolenriag auuterniajr btebtaiaed fhaa a *ari*tf ofaaarce^ tboogb 
it It oonhain fntmd io gnat alwdaaan. 

Tbr a>a of noad for tht pnrpoo* at df*iii|r Mat tenaa to bo** btaa baona fai 
CarolM ftnoi the tarliaat tlwa Wa an toU bt Cmar that tba Bntoot atalaed tbair 
badb* Uao nkb nnad. In aadar to gW* tb*Bi**l*>* a nor* fanaidabla appraraaM la 
battlt) aod l*liin infanat n* that ibeir nooiaa. balbi* nlonag on oealaia taetnd ritta, 
nbicb nan parfurated in a ttaU of naditf. raplof td tb* aant* nM*ai of o^oonag tbair 
bjtUa*. nbanlif tbr; tettutred the appuoraac* U atgrom. D^inag tba niiddlr agrt 
ibo aaltlraiKiii of niiad nat eairiad oa ttry aai*nti**lf in tovanl ce nn t r ka af Conijw. 
npariallit ia Tbarlagia fat (Itraamj, in IW proriaot of liangntdne la Praam, and in 
tb* aait^boa r b n od of RWtl in liaJ/.. Tb* Iron* af tba (daot am enmnd into a 
palp, and tbn ntaaittrd to a loan proeata of fanaantatioo, b* nhtch nwan* ibaf 
net* aonrtrttd lata a bum of a wk ndnar nhkb nat atonldod into bail* faa tba 
at* of tb* dftr. Clot Woaa.) 7>» attempl to aitnai dn Uao ndooring nuliar 
front lb* plant ttaint, boaarar, to bar* baait ntada bafaao lb* (utnaaincawK of lb* 
partmt contary. 

B'baibar Indig* la kt pmtnt farm nu baonm lo tba aactatrta hat been donblad. 


IKllHJa i!i9 

* 

, Pliaf ami DiMMtUM i«4rr ta * f l f m tslM / kAi t . virirk momIo li«*« Imm af 
• Um aploa r. (iMamli tlwT* ii dovlM ilut th« anicl* •» wUcIi tW mm hietm 
a 'fnm <am a m li t i *« U m t iul vkli oar la^iu iak. Ot iartwwi Ftkijr tint 
k tamai Aooi ladU aak M obuiaat ftam iba rfiaw adWriac te rtnUi iM k u Mark 
«In« la kb al. Ul af a km saatafa of yar pla amt Maa wbaa diaaoNof i tad ibai 
ikm it aaottar Uod vlikk it fwiad taioiaiii^ oa tha d j a r —h «lun« |Mirpit la 
d}ad, tkia Wtag Ika acta at tka |W|tIa-tUk. Ue adda tkal ikoaa ako adalirtala 
ladlraa d^ f»f*aak doaf ar ckalk anb woad. bu ibai tka gtaaim lubataaia aon 
ka baoaa kjr b^ag il. ahaa it giaat a baaatifat |nr^ aapoar aad taatta a aaicU 
Itka tkat of iha and Aa Ihia namm it kaa baoa a oMta a d la ba oMalaad fkraa tka 
raiba. It faa haadlt ba doobtad that la tkia faaaaga iadlga la rrtefrd la, aad ibal 
tka a n aa d kiad af mdiaoai awatloaad I 7 Diar ceaaiatad pmbabtjr of the arnai at 
iadift'blaa fa oad laaimg aa tka anHber af ika ikiuar la abkb tbt dyriag aaa ptT> 
ftaaad. It a t aa a . kaantr. tka! at tbal iIbm tka aoloaf ii y autrnmammat aa aaaa* 
rklaf;' arfaralad ftooi tba athar aaat tak la aucitm of tka tdaal aa at tka (aaaant 
da), atofn (dgaua'a dang cnbiorad wilk oaad voaU btar acijr littla taaaahiaaaa tu 
aar |imcat Ua<lgi\ but ooaU ba a lair kaitttkai tbc pr*t>iratiaB uoai]) aiada 
floaa aaad. It la raokahlaw tkmtfiav. tkat at tkal pmod tka paeaaa af Mnmfaataflig 
kalifo iraa a tai^ nda oaa. and aoaaialad narrlj bt tka a» | o nll M af a |<ortioo of 
tba Tantabia mm tka ti'Maiadir. Em at tka faoacal day tba mtlaaa af aoau 
« on atA o, okaav tka ana hata act attaload aay ki^ da gi oatd daa flino ac a l. fdodaca 
aaaattalalbaa ittdlgia-kaortay {daota whirh atrtaa the par poaa of dyai^blBr. ibnngk 
Mt anatk loaaibU^ ladigB ia appeanoatL la (Safliatfa, iba inaiaoia, aa Manda* 
hdkfON aa. tba aaiim do aot ataaiiflMtan haiign iato a atiild aafaauarr, kal lam tba 
ataJba tad k r at ba liar toaaa daya la valar ta aaak aad naarata. thaa had H. aad 
aaob aitb thrir hoada aoaw rbanaai (<)BlehHim) aaintia it. oUk Irarta of tkr paaa 
taka (a aparWa af Apra) Ii* ■liog tba culuar. tCa oklM ikrjr dnfai it off aad nai it 
ia tka liMid alata. tla tka wait waal of AlVica tka laaraa nf tba ladiM pUat am 
a wa i W ad Uia holla. vWeb art tb«a drUd ia tha aaa aad atand np aattl tka) am 
vaatad. Tbraa halla okicb ham a alight Mw tint, mat ha p taaantd a kom tiaia 
aad ba t m aapoflad to graal diatantoa. Whaa the) am to ba aard fcr dptiag tkap am 
baokaa ait rrdoatd to a laa poodrr. ThMpoadM’ia thaa aiiitd «Ub oalar tn obirk 
Iha otkm af a notam ptaal an added, IM tba timid ia boUed ia Icrgt tanbravam 
araoda of a aooieal liow, PTbra It amuiata a daap Mar cotoor aad ia ibea rtadf fcr 
dyriag tha Ibhrim obiek M« {danged into k, 

Tka aitkia batram m aaiign ta tba mlddla agaa amtl ham barn Tarjr atedat to tba 
iodigo of tka praaaot dar ( far Uwogk Mam Itola bad da ieri ho d tka laa nnrr ia ohkk 
tka aoWtaam am taadaaad ftaaa tba piaat, it am tor a laog tim rno ai Hrrrd aa a 
tobirral 1 and ama la tba Utlafa palral obtabad la tTOd by Iba pngrirtan of adara 
fat tkr ptmeipaldy at Halhmiadl. it vaa tliiwd i m aag adonala M aacoaal af obieb 
warbi oerr mlfcapd to hr metad. 

ladign taaoH to bam ha«a Aral rxiaMittI) tued in Earnpa by Iba Javiah dyara, 
•ba iwnJaaad it lato tka dm- h aoa m af Italy. Il oat art, hawrtto; bapaatod h any 
larga ^naautiat aatii tba dtaaoaary of tba pomaga roond tba Capa of Oood Hope. 
At Iba bagioaimt of Iba I7U| miary, Iba Ihtieh cnoiimiacd rarrytag ea aa ealrn- 
aim irada «db dm Etot, aad iodifo oaa oaa of Ika irtielea obteh ibay importadia Urg« 
^aaatitiaa iaoi Kimpcaa eoaatriaa. Ita toa oaa tound to ba aitrndad «iib to many 
odm nt agio, tbal ibt aaipl uy toa to of troad for tka tama porpma *aa gradiullT abas, 
daaad Tba ooioor pmdand by h oaa atom brillUat and tor chcapar than tka Naa 
Irr-B oaatL Oo tka other hoad il am aaaertid that iha gooda dyad with mdigo fndtd 
mpbOy, and tbal ibr aifriol and Mbcr comalrt rabauncaa aaed akaqr wtfli M eaiDad 
tb^ altar aotoa lima, to fwl. At tha aanw litna tba caqaalauna at iarga raaa of 
m o aa y ia ptTSMOi Air todigo. aad tbr rapid daelim ia tha culliratiao of aiad. 
bad praaloady tomidnd acoopalltm to gnat nrobm af peo^ ia mrwoa e om tiw af 

Eonipa. and Imd haaa Ibt aootaa of gnat wealth to laArtdaaKcaimd aa mack ab^ 

that dw bum uriagaax a u aa on a ■tfara adoptod ia ardar to yarraat tha am of Migw 
la dyriag. M darim of tha Oermaala diat held at Friahfart, 10 1577, pohlkilrd, 
wader tha trrrnal paoaWaa, tbc acwly taraolad. parvMoM, dcniifW, rating aad 
oaftatim dya, callad the der^ai^ la which rilrial aad othereh mp r r aiatrfiala o«m 
and isalmd ol wimL Thiaprnhibiiloo waa nwawrd ia l»« and law latbtyaar 
lUO, tkr Elmtoa of fitxoiiy prohilotfd iba mV and ttaportaUni mio hit dominioat of 
all bhaWa dyrd with odwr amlniabi la tba plaa* of woad. Tkia wm fbUuwad hgr aa 
imparial — kaaad ftmn BaHaboo, ia Ika mar tA54. torbiddiag the Impm tolln a 
aW tka toa by Af*" •f iwAiir> Injatioiia aabatancra, and lUria lmita g with 

poauhSUal Md tito aoaAacaiiM of Ikair gtndt all pmam w bo aboaU tBim Am mla any 
Oiaab dyed witb AwbiiUaa and deoattfal dyn iaalaad of with Iba parmaatai eotoor of 
wmd. Tha pa^ of Ramnberg ama wcwl to tor m to compal tbair dytn by law 
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fml Mixd. ikM«h ll ««■ «*tt kM>«« itiM Mi mt *« ia4MfWMU« l» iWa, la 
ri»a««.iM« —rfia(l%»»M >« fkl M» ala U'Ji. la i o ai i^ a im al’aaaiytai r r yt w 
tatua kr MM MatM af tiM jircnlact LaafaiMaa. aa4 tka ixiIn k mt M wa> aO»ra a rt* 
n f»a>id Mvml tiowa Hot la iba adl kama «4ict at laM, la vhiait CMkaat MtM> 
rated (be lar ft«M lb* reaiMaa djrra a VM raMMl Ibai ladica abaaM bt tard aitb- 
«Bt -aaad 1 aad la ITST, tyan «axa Wft al likatt; «a aat hatlfa alaa^ m h» Mafia} a 
BOatara at iadiffa aad wad. la CaaUai ibr aaa af ladifa war aUt I br k idlaa. aad 
by aa a« faMad la iba ndf* CllaaWlb, «afvk<rt vara aaibarltid la harm balb M 
aad loMa^ la aatrf dya baaw abrta Ibry laa H ba Ib aad Tbia aal rcaadaad M 
farca fir aMriy a rrMary. 

ll ba* baM d na h ted «b*ih«r Iba flaai abith la ttealmiad la Aarrira tm Iba 
auwaftnaia at iadifa 1* a aaii** at ibal raallaral, a* akardwr M am latndarad by 
Iba Afaalarla ll am raaiarbtd by tba ftm auyaaaia aa lb* an aaaUaaBt ibM Iba 
aatiTf* ealuarad Ibair badtoa aad drtd Ibair (laA by airaaa at ladMBaaa* |d*Bl* 
teUeh raarmlded ib* iadifo |ilaBt of Aaia. Parnaada Cidaaibai, la lb* Mb af bM 
laib<T,Mif,lbBlibM fUai $rram a wild MUa la Cb* Wn ladia lilaad*, aad ikalM aa* 
natTiaaiad fir lb* |>*>T>Mr id ab&iaiag fmta it a hiaa f%ia*ai. llrrmaadM Maauaaa 
k tea n ag lb* aab** aUal* idMrtten. aadlaya, ibat tlw Aawtieaaa aaad k <kr dy^af 
Ibair k^ bUrb. Ba add*, Ibai ibay aMd* tnm k a algaiaBl. vbiab lb«y aaawd 
•andMdi aad draadalA. iba aaina a* ib* earalram at lb« Laiia*, aad b* daaanb** aba 
lb* BMtbud id Mvfarmg K. MraartbalaM h aafaari ihM IW lajif^irm imHana aad 
AoJ »rr* taally lult adiaad late Aaterica by lb* btaaiarda, aad wt* Ib* fbau aate 
flayad hf ibna br lb* awaaftirlai* of iadjfo la bbaica^ Gaateawla. aad Me Uaauaipe 
Ibwab Maa* aTlb* rartalM* fradaoadby ika laflarar* of lb* clioiate mM mU diiar vary 
afaMy la afpiaraaii* ftaai tba parrai aloak. Tbaaaanitetat* ad ladiga *** al aa* 
Iba* ctarlad oa attetniraly ia I’aairal Aawriaa aad lb* Wni |udM lilaaib. aad lb*** 
coantria* dirairrty aafflird lha abiaf pnMaai at Ib* amda riawid la Carefa. Tb* 
ladlga idllaaiaatela Kllbeiaiai liawaBtfaaadaH alban M ^aalky. li riiiTi imari 
hMaartr, at lb* pnlilwal dbiariauwaa la A aterir a. aad Ib* tram baftaaaaMal* akbb 
bar* W** eftwted la th* roanabwlnr* id iadiyn by ib* aral aad |Mna*wTBara at tarn 
ranairyatcB la tb* EaM. lit ftndanlna la Amarin ba* diMlaiabni rrrr teoab, aad al 
lb* faia a at day, ibt lodtyo m i na nitd la F.arufa I* drrivad rbWMy (naa ladia. aad Mora 
c«Ii*^ly (Viaa Bangal. Iliad*, tad klaatra*. Tb* rmtiadar It taapiated frcaa Java. 
Maain*, lb* Maaritint, Bed Sracgil ia lb* laadrra baiakpbm, afil ftwa Canaeaie 
Braid. Bail Otatanala la tbr aaahm. Tbc Eaal ladiaa aad BnaiUaa baUt* naan 
p*ek«d la ebnae Ib* Onairatala la oi-bldn, nllrd jaraa*. 11*^11*111* d*|wad* apoa 
lb* •fccia* at tb* fluil, k* riftaaM, lb* Mil lad cluaate of it* gnmtb, aad lb* mod* 
of BMaalkelarr. 

Tba plaats wbicb ata raltlT*tad la tb* CaM India*, ala iba /adiya/ira hai tena, 
Xaif. Jiifran amt amah-bketmia. Tb# diairku of Kabnoacar. d*«nrt, aad Moor- 
■badahad. ki tWagal. n»tiM fram Wf' to to- cm! lal. aad n}° k> li* aunb bMf, 
pnilac* tba iant ladigo. Tbal ftma lb* dlMrictt tboM Uurdvaa aad Braataa k «d 
Bonamrorbanhrrgnai. Tyma, ia lal. !•». yteUa a loitraMy gaod aitki*. Tb# 
Mim of Ihifigat anol frupklfw* to Iba eahiva^ of ladig*. Ur* farlataa Ib* nrr* 
Iluaaly aad tb* aMia arwia at lb* Gtafa, Tb* graaad kariag b««a abia a b« d ia 
Omdar, BmcteWr. or bagiaaiag at Drarabcr, lb* i**d at tb* iadig* flaat ■ tawa 
ia lb* bM balf of Marrb or beglaalag nf April, vbilc lb* tail baiag aaitbrr too bat 
Bor 100 dry. b mom pnpitlaii* to ba grradaaiMaL A ligbt awald BMom bwl 1 aad 
aiiBtbia*, with oecatMaal lighi abowm. an ante Ibioiirald* to lu gtoaUk From 
twmiy-lbartothiity paaadaof MtebantTfolnd riwaawbgaaanaaf UaiL Tb# 
pbau growrapidljr, aiidwiUh*mrlr.brtalforib*ar«tlka*tllh* lagiaiiiag af July, 
aay, la mom diatrteni. m aarlT M tb* laidiU* of Jaaa. Tb* iadiraiiue* at aialanly 
an lb* boniiag forth of tb* flow** bad*, and lb* caMaaii* uf ib* U Tt - wr * ; at abMb 
prrioil lb* piaal eoetaia* aM*l colmriag awiiar. Anoibvr inAUatiro b labra ftam 
Iba l*a*Mt whMb. if they br**k arroM. whaadaaMfd ftal.daiMI** Mate of aKtarity. 
Dal ibb (banefar b waBawbal AUlarlaut. aad dap«ad* npaa lb* potarlyibir rickaoM 
aflbaiML Wh*amarbcaiBiii^lb*ptaatt|i«wtoanpidly.*BddaaM(aflMi*ally 
l^borai* tb* Uu* pigMcne Bri^l iuaabia* ]* bmm adraatagMiaB a* ll* prndactiaa. 
Tb* lirti noppiiig of lb* plaai* n bnt 1 after two amaibi a -~~l ■ Made 1 bat at 
tbr pnarat day. plaaten arm aadrTteka a third or foartb. 

Two awibod* an panatd to eitTaoi lb* Indigo fnaa lb* plaatt ib* Ini rffref* il 
by foraMotattoa af lb* frftbIcBTM aad Mate* I tb* wraad. by anaaralMi of Ibadriad 
hrarr*. 

I. pTM* Or rammt lam*. — la tb* indiga fortorie* nf nrngal, dwr* an li^ brf* 
(toar-baik eiiteraa, lb* bottcaa of ijte dni briag anHy apua a brrl wkb lb* lap af 
tbr araaad, la oidar to allow iba llqaid oaateab to be raa aat of tb« on* iato tb* olMr. 
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Tttjv tiw Mwjwti teartabloAHamtVk 

—' — f Jfdthg Dfatty ac Wsiift# twcl is ■> m 

mW, Im tmt tkM iamgtt. TW rtmian w4 tW plan, mSn tamtt hvm iW ML 

ItotW pWbl toWf «• fcrwaWMUi^awT»olnr«U«»drw«««rtW»*». | 1 «IM 

*^.TST* *** *T.'^ •»• w»«<l ti(lM])t tntr tW mrUet of (W r'— Tn. niter 

IT ’ ETSS^ 7** ^ M tW wiler, u>d tW npnM ui tW bteaiL 

Kar cr tea War* liter iW W a aw ioo at iW pluu. tW Moakion «/ iW 

stw’jr 

wutnt . te—arraM, baUda aaaMla iW mHW*. aM a WaamM-aaa^l^S'Iraa 
* * •*“ ‘••r*a»*i«. IW hnSmioa mmi aot ba 

. '^ It it af tW ala ^ rn aa iimi ea aat ^a mah Uw WaMatatWa uxr^ 

'fcHJ! **^**^.‘‘**y»^ wilti^. wt i»Wf iHSk 

Wart. W abtek oM* «a*ia i*. ladaad, a laa rf wrtglit. W« iW atticte h Witer. TW 
l^aor pnaaaii aa^ giaaaaian jaOaa roloar. akkb. aWe iW Wliao araiteula 
“ *^***J" *"!S. ^lf.**t?** of iW liqaar k eaaaak SAMUit. • 

IkipatWcnrii^uiWnreMBkl-ooUi aaautWWdoa iMki. 

waarl 

Jlir** *T * **« > «»"»■ eaUeJ kafarte. IWMk aWak kar* aka 

ca{4e;^ for iW ai^ fmrtaaa. Maaakik taa. otWr kbooian ckar aaar 
*^5”rT*** Wahoa IWan ik* laHW* of ik« uppa rat, mam iW 

r**"^?!**^-^****** ^ •'■f (Wi. rlcaa oat iW raari, aad mauiV fol«k plant* in 

k. TW fonarainl plaat ippran «iU (Tara, bal it ba ha ikra foanW rf ttetalh 
la IW proaa, at turn If to U per ccaL of lu aaickl. chkaj aalrt and riinctira 
aaiter, ^ 

Tha liiioa h tW loa<r rat aak W itroapl* brataa fir m War aod a luOC aWa 
fc! ia BocU aU to preeipiiatc. Thk k tW luMirni 

tejal(ui( wWtW aap ^ ha* brra coaalttW ia tW ftnawoiatitai ahkk aaa 
W 4L Uii.44^^>)r IW oprralka at hralinf If tW Coiomlatina ha* Im amsad loa 
**?*!.*?*^ ^ *■ •j^kaailiif, abkfc aate W aUajai with a btil* oil, *o<l iWa 

«*»P W™"- l^lartarwiqd (TaaaUliaoiarrfonBeClWWalWkao^ 
Uanod, la Ofdrria to* IflhiT affl ma •aaiter. If tbrr krcia** a* (aail wiLa toad. 
^ If IW »a»*r ctean no. iW Mhio k alluvrd <|w«li]r to alahla. ShoaU iW »at 
har* hwa arar CmMatod. a ikkk foi-iooktog mat r e nt* ihr Uqaor. akirh daaatit 
dkapprar h; IW latrodaelioo at a ftok af oiL la laeh a caw iW laaliu aiut W 
nodriated. aod «Wa iW (tiaalallna* hmaar ronod, and kegia to tnkakli, lad tW 
llqaar ctean a^ iW h«Bito( ««« W dkniiitiaa»i WWa tW frnarMatkai ha* hara 
raorWra, Ih* foaiher aran diAuaa kwlf a po n t aaw a aly lato •rparatoalaulc nmieW^ 
that Bara ahuat tW aarfoc* at IW ligoor. Oo ih* Mbrr hand, a rklaJ/ fonamted 
▼at k rair to work i tW froth, thoagh ahaodaat, raateliiag afbnimr Uw (Tuulatiam 
auk* iWtr aptwannexv TW eafoar of tW tM]aar, ohm drawn oat of tW te«*prr iota 
^ hrater, k bright (nan i WtMiaaaMlIiraggiiaiMnlkaaftWIadjgocaaBcaec^ 

N totonua tW coiaar at Xadrira whw i and apwdiip alterwank. ia tW nan* of 

haatiag. * aouil ro nod graia k forntod. wkick folk dinro aod kora iW water _ _ 

parrot, whni ail iW tarhidin aad frnth raakh. 

TW of^nt at IW bratiag k tkncfold i fnl, it teadi to diaragagr a gnat ouaalit* 
af rarWate add {irrarat ia tW frroiriMad lioaari am^p, to fire iW arvi* de> 
•tteard udiM lia raqakit* dear at oiTgra bp iW aowl rttaaSra rxpraarr at Ita 
parnctea la tW atBKHphar* t Ikiidip. to aggloaiaTate iW indigo ia drat hut (^* or 
graaalattoaa la lador to kaatea ^ pradpititiaa, lhac water k oeaauaaallp nikfrl 
to IW frnaeated Banor la IW progma of britiBg i bat Ikon who Manaftu-mre Ibo 
aaprriur qacuito of iadig*, oroal iW aaa af tiaw. aa it ku a toadracr to auka tW 
iadigo hard and roL la uaa aM* of iW haatiag ri l l a Worn k Sard a|wubl, la 
which ihfw* at aura belaa an ptemd a frw tacbai ia dataalcr. TWaa an eloacd 
auk plaga daring iW baati^. hot, two or (lurr boon afiarwarda, n iW ualiga 
aa k aidra. dw afpar ptag k wukdnwa to ran off ika laprrnaiaat lioaor. aad iWa IM 
lowrr ptag* ia imf^in a. TW Mato af thk Uqour amirda, on bdna nuBirod. am 
MteaiNu of tW a uoeta a of both tW orortaita. Whea iW wboU "iaaor hto rwo 
off, a laWarrr rater* iW rat, awewpa all iW pneipitate hUo ooc roroar, and rmptna 
tW tkiaaar pan iato a ipoto whteb tend* into a ci a ter n . to IWt lae« a twt wid* w4 
• ftal dorp. WWa aU ihi* Ui|aor k oao* coDcoted, it k poaipad ibn^ a tag 
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*k» hni«n»i« Mt • k^. »»•*«•■» At tLW Ikt tfctrc* 

TW (Mil f l iil t ii. Wttliif M tUj lniAiti* «W tfca iW bfM 
■M t^f ft»t4 (Mb (W yti»«r ttirntirt awtt*. W( 
ruBB Ar WUtr «W MitaM 



wa a wt <i«r* Wthif--- - ^ 

Maadt Ib a Wda afBiitB tr ) (atrft wattr-liaht wuk CWaata kT^n^ ta«tM|. iW 
hBtraK «r BhMk lietaa la Baa imL >a oiAf la (kdlBM Aa d ml al^i. A A 
TorfUa a«b it BOcuM titm At beOMB at At hatr t«mi 4 A aft h a AIM i 


m ft tattaa tliBb it gaatt^y Mt fl rrrtA (a atal. A Aa bain aUck trr A«aka< 
(Mb At luiTTlaJatt AtataniyarAt ladiga Aa latfA At tt^aat |baa Aiaaiti 
larbU. k la mwiM Uak lata Ac rttaittr. Wkaattac k mat aWt. At ttttltar la tw 
TTfck auk aaaArr fitat rf tWiA AtaaJtdaAtda^tBdaktaak AdtakiM BaWtijt. 

Kelt ancaiaB tha draintd aa«mB ii rk iata a ttnag kat aad a«Bttadl A a rtaaa. TW 

tadlicali Ara aacaAiU) takcaaalaf IW kafc tad tal aiA kratt Bita Ma tahicBl {*••••> 
awiataiiat aWal 1 laiAaa tatk »aj-. aalek aw 4ru4 A aa ally h«att awa Atlirt 
at aichar aorh. danax Aa dr^ng. a aklAk kBar>*nac» M(aart ayaa At gltat^ 
akkk amM W eaiaf^ laaWTtd aiA a Wath. la wnt rlaat«, fardtaMy aa 
Ika twal U CaiaaMBdtl, »W dried Adita Aatfa aw aOaaad » il t i wu i A a caak 
far MBw Aat, tad aWa Ikry k itaait kard A^ an aiptd aad fackad W cafsna* 


rinai aMBC rayttAirsla It waaM afipaBr Ikal ikr fta dAca|a«l4 dariag At akUA 
aa^ «d At fcnatatabia it eo aipa ttd A IQO farBiad tT kcaAaBk arid. A« atygaa. 
aad <« * aitnvra i aad imrardt ilt taarl aa iaa. ri 4U-1 oa k aai t aaid ft ■ayjMi aad 
AS O aitroipa. Carkantted kidragta data aa( aran to ka dittiiaa g td.' Tkal At 
llgaor A At ktalia| tt( t b atrto oaym fttaa At air A rraaoriAa ta Aa Ad i ft 
breioart tnceaWM aad (raaalar, kat acta aaccrlaiaad ky aaptraatat, aa atU aa Aal 
aaaaluiM aaealataiaa At MTantiea af Aa Adi^kAa (tot at loao farto •( At 
faraMiicd lk|t>» of ttctAi At Wot yttcifkatt may aaaa it a i t 9T» 

o< a pirt. Sock a I'ropjcdta apai At grtat aaait. A biwtttt, a to wa <W arttafg^ 
«kidi A am auu* ikaa ft. "Wa Ubm Bator U addtd. aa niranita aaanar A 
ArwBa daBa, Bhich aBKxmti to (Van 10 to 47 parU A 1000 af iW lAaer. It kai a 
dark broBa lAt. a rAtU ayiptaraact, aa anidtaaaai lotoU, aad a Mltor laato. It 
btr oa iga audit A daaap ab, aad dAaalta A Batrr BAhaM dr r aai p i B i t i r m. It A 
preciidtattd W lAie, alaalln. Afatkai uf galK aad acttola uTInd. Alt Ad to a aaa- 
talm a llitA loar dnfrtd (haa Aa pAat, Bran Aaagk aasB kaa Ww aaad Alia pn> 
paratioa. 

1. tmSga from Jriai IrBcai.—Tba ripa Btant btAg enwpad, A to W dritd A aaaAAe 
tiam 9 o'clock A Aa awraiag till 4 ia tbc aActao^ Ooriu cb« dapa, aad Ar r aki I 
lo acnanUt Ae atoan fima Aa Aarta, ahick an iWa toortd ap ia atowtiai aatil a 
aaflnrai i|aaatk]r A coikated (or Bnaafitotariag oprratiaaa. TW acBlj dried b a tac 
aiail W (Ira tram ipnu, aad MaUa hrtBrca Ac tnnito WWa krfd drv, Ac UaiTt 
anderga A Ac coam of faar Bccki, a auOarUl ekaaic, Aclr kcauiifid grtra Aal 
(nrawg Ato a pale blaiib-grap, ptBVioat to Bkith iW Icarai afaud aa ladiga hf 
tamtarttitm A aatar. kai mnaiiacatly a large iiaaaUiy. AMaraanla iW pradaal 
iM'COSMt tiM 

According to tone aaanSMtaren, tk« tdanii aknuU W cot doBa A dry wcafWr, 
aa buur or tBo kefcra aaaart, rarrted otT Ac tekt A kaadlH^ aad AnacdAtolv tprrak 
apoa a dry flaor. Xext aioraUg Ac Raping A laa i ai id far aa knar aad a kaiC 
haforc Ac toB arti too powarfuly apoa >r(|rctBtMiB. aad Aa alaaia an treated A 
tkr nato B». BoA eattiaga b tcc iai a aaAetoally d^ by Se'rWk A Ac afti i aa n a. 
n aa In peraut Aa Aaraa la be itparaltd frnia tbt tlraM by IkrtAiag. TWy an 
auB ibriogUy dried A Ike la a ahA i s Ara aoantly braAcd, <B aaaiatAMa gtaa t id to 
|B«ilrr A a milt, aad packed ap far At opentAaa of iaaaB(aciarr. 

TW falloBAg prrema A partatd to attract AAgo IMa tkr drtod toarca Tbty 
an A(BMd ia At itccptag rat Bilk tU tiBoa Umir kaik of Bator, ami alABcd to 
aian rito t>r taa kcara witk coatiaaal ttirring titi bU Ac doatAg IcanB aAk. Tka 
Bat grtca lii|oar A Ara drcBa of Ato Aa kcatlag cat, far if fc auad Anar A At 
ttotper. Mtoc of tW Adigo B<mld arttle amoag tW Itarra and W AM. IlM wator, 
m tiaploytd by taam ■ ■ a a fact arm. 1 } aoi antfaaty. Tka pr mi ia alik dry kacaa 
potanaia An adTantagt, Aal a prtniaiua of Aa |4aDt auy kt laadc al At ntoM 
•oitahb tiiBFa, AdrpfBdaatly of iW ticiiaiiadai at IW Bnubtr. tad Ac Adige 
arar be nnifarady ai^t aad lanrrotcr. Aa Irratoalttiea of ike fivA Wbcm^ oAm 
cafiricKHu A Ha roanc, A raptntdrd by a oiaek tkortor priiod of riaipA ^aarn- 
ibnu 

We an iadtkttd to Dr. Roxbnrgk, for a •IttetipiAa of Ac nnihad rmpto ytd tar 




iXDiua 


209 


j lk« tttnmm (tWAriwi«r Wnytea obHvk. CV>2* Tna* 

I at IW fuAtj at Ana, W. utU.) Tkia flaM. «Uck aOmiai dM lur •/ a 
•mU Ifm h ftnad «• dw W**? NttoM •/ Ika awaa w ia n aa tnct acar Ha^ a aw a dTy, 
aad ait* am Mlb ia Iba anchkowbaad at Hal— and FmMmrj. mmt gnm* ia a 
aaiib m aatl aa neb aaU. TV laaaaa bapa to afifcw ia March aad A|ml, aad 
al Iba ia4 af Aanl bara aataiaad ibatr Ml aiaa. aVa lba 7 aia nmij tar fiOtariam. 
At Iba aad af Aa«aal tba|r baaia la aaaaaM a raUaatab nmf calour aad aoaa Cdl 
off TV laacaa sriaU aa todaga aaail IV Haal ia aecml |aar» aU. baf iV bna 


laaaaa hr ■ablag i 


ubtamad fruB law baabj idaau. 


j iadiae aia ubiaiaad frua laa baabj idaau. TVf iai^raia afaan 
ka|a <V a daa ar lao.lal abaa tVy ba«ia to aiiVf. 1V7 7>aU bat a aaaH Mian 
at arrj bad iVifib aad aVa faila trj oai; a dtny broaa bcala. la tbU iV; 
dAr traat iV laacaa at iV caaaHni iadiao plaat. abicb aia; V dried bedbra <a> 
TVjr aba dificr ftaai tV Utter ia aad Tiabliaf tbair 


I vmImsi Ims 

calaar la raid aalar. Wab cold aaier aaij a bard, bi a ab . fiatj a d to aata ia ob* 
talarf. aot blae iadigaw It ia iVrrforc ammarj to tatidt^ bat aatar. abicb rx> 
tnoli iV talaar cat; raadilt. TV bacca baciag baaa ealbcted. an oa iV ca a ata g 
day ibroaa bun rapper araldiaa ccaaili. abrab ora tbaa iJird aitb oold water la 
aubjalarliacbaaadiV top, llani aaur cnauiai|| a large oiMby of biaarben^ 

of Inaa ia batter ior tV porpoar tboa ntot aatar. TV ire b tbra Iighud 

aad ■iialilaad ratbar briably aatil tV Uam arqairea a dorp graea cabau. TV 
bacaa tbts hraia to aaaoaw a yaOaaiab catuor, the haat at tba tiaaur briag abool 
ltd* to Ido* Kahr. TV Vrv ia tba icaoeed aad tV Uqaar ran of lato IV baatiu 
cat. Hera bb agitated ftntat to SO Btiaalaa It b Iboa auaad abb aboat ^ to 
patladiaM aatar. abidi pra da iai aapredc graaaiatiao. After iViadiga bateabeaed 
ibr eaperaalaatlbiaidappaacaaraalaar Madriraaiaacalaar. TV ptaadtrafiadiaa 
obtoiaad. atowaxu to I fb. (Kaa tM Ibo. of graea bacca ( bat it carbe aorerAag to iV 
•aaaaa aad tV oiaia af tV aeatber. la AngoU and Srpteatber, tV pradaac b ealr 
nto half TIT lao-tkiida at abat It b ia May and Jam, aad area Ibai it diadaiabinl if 
tV araiber b aol. or iV bacaa on tnatod louardialrly after bnog gaibcnaL TV 
aeaUiag twnir« aboal tbna hotin. aad tV agitatum aad prixipUatiMt IV me 
llaNL ^hto kadtgu b Vpracod by iraoitag h aiu a littla ttiipbarii! arid. Tbc oaly 
Ibitit It baa V Ibot it laiabi aUa HaaQ pb^ aabaa it baa btea dried ehnriy is CV 

la Utreoalbmi prneiaeat of CUaa a eperira at latif^fira b rutaeiTvIy robt' 
vital Aa- tV toV at tbe dre abbb it albfdi. la iJia Bunben ptociaan tap otber 
plaate arc aoiplatcd by tV iababitaata tor tV aaiae oarpaer. Mr. Fcttaar. tba 
aeil-luMaa Caiacea traernar. to abiaa aa oac tV deecnpliaa of iheoa pbato 
aad of dee pmrrto at meaafutariiig iadiga ftioa Omb, atatca tbot uae of Ibm b 
groaa ia & angbbiMuboad of SVagbaa. aad V bae girca it tV oaaie^ y-ito 
ladi'aatint. TV otber. abicb b a apocu* at .feearia, b targeiy caluratid is IV 
biUt caaatry arar Kiagpu, ar ratbrr ia tV raUrya a aai ag tba bilto b wey to V 
oBuly cniliTaladi it groat awat litaarianily. aad b aa dnobt cm pr^^ca. 
TIaelag rcideatly bcca ntrodaced ftoca a aiorc eoatben lamado. it b ao) Vidy ia 
IV praciaea at CVbiaag aay bmtc tbaa oacua b aboal Sbaagbae t brt necertkalaaa 
it eaeeaediadadnbty aaa aaauaerarop. It b planted at tV cad rf April trtogtnal^ 
Bf May. aftav tV aariag froato arc oerr, aad U b eband .I*. *— 

October. Deri^ tbii period it attaitia a batgbl of a tool or a foot aada helCIiiitoia 
eery baaby. aad b drairly cavanal aitb large grata V."*. ^ 

fuaeri ara firtoid TV piosta ate groaa. aor IVm trod bot ft^ eattiagit Tbm 
rauiog. oaaablgbitoly of a portina tV atow of tV p^^ y^. 
baiog Ulbtood rfuiiir ^maa ara tied Into bnadlea. eacb coMaiaiag opaartoof 
Iona donog tV alator fat a dre ibrd or uathoaMk abert after hnag finfly 

rinbii* ‘tT*^ ifcay •” baobai rooad abb dry loaab and eoerrad aitb uraa ar 
bu^'toM to protect ihrai tram iV boat. Daring tV ainttr atoolbt tV esitingn 
icBtia graea aad plaop. aad atlbaagh no leaeaa arc prttfaeai a fca roote Bto 
fSa^j tooad to V tonnad ar ia iV act of toraOag abra tV alM bto p«^ 
and tbe toana toe pleei.ag Va colBr ivoad. la Ibia bMa ibey art la Va to t V acw 
Bti:l blaaud* TV acalbor dariag iV plaaiiag aeaaoa b geBerW*«»»*T 7 ' ■ *“ 
baapaiB aboot tV ebaage at tbe mamaaoa aboa tV air b ebarnd aitb toaotiiTc. A 
tow daya of ibb aarai aaoaery araiVr b aidfebat to eeiaUan iV aew crop, abicb 
Boa m oa giaatag aitb taaaruocc aad nvina tiule aueatioii daring tV tomiaer, 
iadeJd anito eatopTUinag IV bi 4 ftto ftxaa aredk In iV iwaam aberc^ dja 
b menntoetiifadlbalenreBBBtorooipite or laaba oBlheadgto of tV Srida. TVy are 

aooaily cirinUar ia farai aad bara a ditaiebr of aboot 11 fcti aad • drplb <d t net. 
A Wmt 400 OKttkt * tUsM mmI vt throws hsto % ftsk cl thk which u 

w 

• A CMomc ottr y Mfiul ^ 
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Ikni aOdl la ik* Wm vKli tirsr vaW la 4m iW daal it BaniaUr ^aa» 
iW «»rr l» Wma. rtftowiOi-raaa L aaiaar. M dii* li. 

abair af tba «na> aa4 Warn m f i aiai» < fttaa ika taak aiik a ilii ■- - 
la||^ Wttn mrj pmrtki* km kaaa maaTat, dia aiabwaa aa»> 

-* fiiiil isUk ^ _. a • a 


Bto^ plaa iW vaaar a rircalar aa4 nfid a 
la eoacuianl hr aotaa timr. Danaf ika 



t^T* ***! ‘"L** |»a«aU, laM. IW\ka« 

"is •»* “< ‘i** ‘ko vkoU aTlka aarikaa af ika UnU k 

aaavtnt aak a ^k raaoag ttmh of Ika anal hrUIaal cokiara. la auS^^JT 
rUBlnanaaiaa, oTKialijr amt ika «d«<a. Al tbia tlmg«. H baioa dnitaMr to faJZ! 

S'T.'*’ '“* "*/ »* ” — 7 »• “wo* a aaiaU a«u^ 
»*?**■»? TW *oH*ni Uan air aial 

p^* ar<^ tfceir ^ kaaoaN fcr a •eeoatl or ran, atol iko akola tariallj linanaran 
^^1 1 ?“^ akteb k BOV daiiar la aokur, k allovH to rraav 4r Miaa’lluM 
ntil tka onlaonac oulwr kaa taak to ika lav*r tCralam. vlaaai^ itTTkM!^ 
Ika iaiaai k diaaa off aod tkniaa avajr. Tba riawSIkJuj^rtort^ 
a a .^1 ajw took o. a la«r Ural, akkb k tkatohJTo^TaOh ^ 

nnoMM w tkrw or Ibor <I«tc fly um Am miinMriaa -_ t!_. U 

karW ^ va^. vUak k Boo aaiinlv drakwil 

^ iMbaa of ^ to^ ia ika tona of a ikM puh aad af a kaaZJfflSa^Sir 
ta thk fUta U k packad la baakau aad eapoaad k aU IbTraaBirri.iiri' 

Cliina. 1 jka Iha KktBfkaa indini, Mada fWaa tmkT^Zmlrm. k U 

Jlito aaliiTatioB afiadip.ia Caatral Anarka. baa Ikllaa ptf lary Btoeb of kla vaar.. 

«poriad aaaiiail) aboai looo haka af aXSIS 

probaWy dora IMC cacaad loon or Moo hake UoikTiha aoma^??./ 
J^***“li ^ prodoaod frmo »000 to 10,0Mboko aaBaallr A 

-iTir” i" p<“* »l»«ndim ia maoT paru of rmtnl Aavrka. 

^ 5°*^ V *“ ^•Wmad ipacMO. TTw fiJifqftn Jimmm k iba *nJl^ 
rmol^ *' »<'«•-*« prrfc^ in iC^bato^lT^ h 

vUI grow , koyr rar, apua abooM aay Kil. aad k ran link aboiad br dnwaki ^ 

or 9 rj *«»*«• IW» IWtotkaa. J 

by band, and uXur^ Atoiwrf*^ V**^ **“ T!?* "* *3 

of kad. (a k'inta^ it h t^ff SSbaa. “**?"■ ^ » •*»*• ^ 

A^ or May. i^u^. (i. prT<kiJrfar»hIr5i®ilJS^"' *1 *■ V 

prrw aay ndatm of barba, wbkb wnoM toJiii7ilio oaalilrrftbaAiZJ^J? 

Iitawoavaoo^vkhakiadof grwakb f.rtUll«i2a*i^i2Lto VT 

k dona Vitb hniraa al a IbtW dklaam afcvrvT^ iml m a. toLIH" 
bnselwa. called ia iba Wm tadka • ratoona.** ftv a toc^ iL*^ 

iwadloaM to bo eat. ia ftnu aia to oigbl wtwka afir Tba ** **** ^ 

anutty taialU ibat of Ibr aarend k otwaicd tkebcal. althi^ ^ I* 

hardly iafcrior. ft k aakl Ibai aoow flolda bare braa ob^h^ e!**.!*^ ***^ *• 

After tba pkat n eat, it k boaad in link l—w!ii!r z_ 

kyato ia lb. appa, «. hvgw «. ndW-TTatto^JSSll 

lutto to 10^ gatt^ ^ Uto 

:i:!k::s!s: rtoTktft^or'tsr- ^•:^g.,' 7 ;bSrr “ tiS 

aecnnip«aoeaui*orBhoa»B.botgni,ia]Iy raqulrtakotolbtom Thtfrtrpntngih 
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dtark ih# 


dcMmiaed hj t>M enl w «f &tnwliJ «a(*r: bat lbs p«al Mcm k la 
Oraarataiioa at lb* paint, far opoa tUa, ka s rtmi dqirw, drpso4s 

tb* ^aatkp at lbs MwlaM. Wilboot diilarbiac lbs piaot. tbs walss is oov <ra«B off 
by eocba mm tbs faoar sat or * btalsr * < p 4 i w lwi), absss it i* sowurfy smI tocsa- 
MMly bsolsa^ fai tbs —ll ir ssiatM wMi p aJillta by bond, ia tbs Ur^ by ahssla 
Israsd by bona or valsT postst . This is coatiaasd aald b cbaacsa fboai M gtsaa 
tvhnr, vUcb it al Aral displays lo a bias, and aatil tbsroloariBii nsitsr, arfamidaw 
abatra a diapmhaaa M mrdU or MbMds. Tbia is saoiHiaMt bastsusd by lbs iafaaioa 
of srftaia bsrba. li la ibsa albiwsd to astiK and tbs vatsr in saiWaily drawn off 
Tbs pwla prans la l s s. at vhieb tioM H rsaiiu blaa a bos aaft stay i aftsr wbisb it ia 
pot ioto bap to dnfa. and ibsa aorsad on sbwbs ia lbs ana la di 7 . Wbsa prae^y 
4>lsd,ilii caiafsUy asissisdacnwdiax to iai ^aaiity, aad pasbad ia faidsauaa, ISO lbs. 
oacfa, oalM swaaa. Tbs foaiity baa aol Isas than • yradatima, lbs li«t bsisf of 
ibsbifbrM ipass. 7»na> • In t ato caiisd ./fasaa, and ars lbs btat i Awn 9 to < 
«va»> ftooi I Id I, iasiaaisa, aalssa. Tbs two poorsr qaaiitisa do aoi pay sapaoass. 
A aMoaaaa of 100 yarda sqaarr pradaeaa sq an aman abnol ons eetaoa at cacb 
saltlaK. AAsr iha pUart baa poasad tbroogb tbs aai, it ia taqairrd by law Ibat it 
ahatl br drisd aad baral t hsoHaa ia dorampotiaffi it pantTatss by tbs B>Uliaa.aa 
aannyiap iaaaot oallsd tbs " iadipo dy.** 

Tbs faUowiap accouat at lbs onaufastars of iiniiao oa tbs Ssnopal is taksa frtaa 
Panaist’a *■ Art ds f ladipatirr " t — 

Tbs load do^laod to Iba enllirali'in at lbs plant oopbt to be psrisrtly farsai and 
ibsa fhan aadnlaliiaia, ta ■■ lo prsTsat tbr tssil IVvai fariap wa«b^ buo iba boilowa 
bryq larta by iba booty laiaaao fts q as at ia tbs t taais a (bala of a (rayiab snloar 
sbovadiai^ ia stay art noMdaptsd tor tbs parmar, aa ibsy ars loo rompani aad cabL 
Ksn'ty tmb of a wbiliib sol»ttr araal tM ba asoidrd. Lipbl aoUa, ahouBdiac >a 
bamM or 'sgstabia rNaalaa, aad hastaf a soioar bstwasa yiwy aad dark btnwa, ' 
•rs lo ba (rsAmd to all atbm. Tba adl tbooM. at all rrsnta, doI ba ^ 

rrtsnlWa of la aiat ar aw Tba qaaathy of iadi|ra obtalafd Ibooi iW a— 
ptaal auy s»ry, aessfdiag to lbs wil, darn 4 Iba. to lu lbs. *. * 
soriia ia a toicnpo-iinc.*'*^- Tbo satral of afoon:*, 

pui.tais«.. k too«a lob. ^t.^ -hb 
sar/bsar&La nStT’ TV- !II5I!5,iras*.aiiat bo tntaed ap by of a 
or^ to tbs dstab^ot laat 10 or l* mcbsa. tbrrs tuass wcasialss^ to imr*^ of 

ftM orrrr XmnfbaATj fWo Tlw iwd pttI VcUy np t^ 

atol i pnti^bia, BO* *ora ibaa eoa ystr oU. •' ■ ** i?’V'* i" 

wbisb bi^oelaiiisd aatil Ibo uas whso it k waalsd. Tl» lastsr ^ P"* 

a aoodsa mortar aad ladaead to ftaitmsata. knd tbo asrt k trpyakd by wmaow^ 
ftom tbr daal, dcbtw. fatu, wbb wbisb “ 

btotad saat aad la rtsaly to paaiihlto It ibmild laks ifcss. if powhls. bs^ tbs 

approach of ia.i^ ia wlJth cats tba aw of a batrnw k not faqiuisd. a tbs fain gwa^ 
lbs etWct of cowpIsiHy ksslling tba gtaa ad aad snrs^ ap th e wrf w ith 
tolL Tbs iadissika tisstania. and ita sariattoa asrrKwryw and nurpisato. Maf a 
plaal with aatoSTia. stowdcd braasbea. h k not Bseesaarr, ia »«»« >«. » «»k* 
t^ftotodto rilulocra.oritsdto I arp«tof(p«aind| bat tbs/aAptftrwo^ being 
Mosw spantoHy fencbsd. aad tberatota ubiag ap Veto town. «ium to bstonia 
Uiidkl/« 0 «». Al tlyHit ua cr rl«yt •oirmg, wto« tb« yoon^ 
bats -QsiasJ a bWbi of aboat 91 to I0» ouUlmHisa. tbs groond taast be ranrfi^ 
weeded, end this opetatloa auto be repeeted to seoo aa 

their aaoaaraaec and soutaeaesd to iaierfrpe with the growth of the rrop. W^ea iW 

d-ntaiy tofcieto toji^. Uta pl»«***^ 
the drstse of dcntopiasBl arsawarY tor lbs pTnOoctoiO of ^ 

wlu. filnt^ro stoatasaoto lb. fiaat k tor neber hi rab yiiig tbw to ^ 

olhsT. Aa mn. tbetatote. at ihs^ art any »**»»«**—*. TsSIw^ 

tower la^i# in tbr nxik of wbisb the toiwcn appear, begia to ao^aite a teftiwi* 

^ 1 . andTlMpuaead ia tbs haada proda^kiJI^ 

bslotoiactothTd^tfcBp^ 

and to Btof tbs groiud to poaaibla. Tbs atsato. aftar bsmg sakaw osd ^.gethto into 
fcnndtsi or iliiaito aad enrrisd to tba mamidtolorT. Bhios ibe TOVi »ar«n g prineip ls at 
lbs iadigtdbna k ealTemsIy aaarsptihkof ciw fc)' 

kkaeetonarytoBtotheBiniatodeapalobmgitbs^^eroP.nndlo^fn^atoM- 

fatlorijif atobaalarln ptopottloBtoths pkatatioa, that Bo liaar m^^kto la w<^ 
toatotkl to inoa^l^bsied. Tbs pUata awto oo no aestatal ba sal wim 

tbfy Jis atoktaaed rilbtr with tain or ds*. baeaaw to tbia cats they aoijiiira a V 



MG 


iNuina 



■tunM «kli |«rtiat nmm. 

Ib orfar M alMala gaad rM«lla la tka nuaCtcttn mt Min k U Tri r-Mi Ml 
llw plwt* (kould W of Ik* BOM* ac», of Um aHaa oaacM M ftaai Um mbm laU. 
ru am^ ^ IB fr«a^ «*«.l fcajns.^ M- iW I. aarZ-l 

iatM>r a aiBlttf* of koCb W takML M ;««4acB IMb oUmt aaa ar Dm oHmt ««Uka 
laok a»i Ikn ladiaa oteiaod viilalia ka of a M >|aalif7. TW hbaia Maki ao 
M aa roariblo aAat Wief (alkaM. kt ptara4 ta ika Hoof lac oal. «kMk mb oanl 
MU of Iridia aM voU Uaail ^kh aaaaral. IMa la • natroa ta taiata. «f ika 
Maw «t4lh. Bad aboal I BMtro daa|k. la Ikia tomoI tba flaaai tM amaard la wua 
Maava tam. ika tawtr bran kaiaf •itaktlr tacflaad loaafda aaa oadTu mitt to 
Cwilrtau iho Mbwi)a*at raaalec off of M (^a<a. Tka rcaata k*tac (kO, a aatoko* 
M inka ef <r-waad aiv hid lnci>>*a)o •*»» iW tdaals ai a diitaaaa of |M Mi 
nnm aaa aaoiliar- Tkroa kaiaa an Ikra laid rraaaaiai «*ar tka f ilro. ikair ada 
Mac »»U tmrid by Maaiac tktm Ikrnack iM aUrk ato cat ta Ike aaotaht 
putt al ikr oMra af ika oatora, aad ikea CaW Ikaoi ba mhm af ifaa ataa. aLJn 

iMtoilb^^ta Ika ptoto ^ IM awaaa M ptaato aS ptooaM 

- •* Ik* iafM Ika paaato af awaafilHia Th. tbi AIM 

to aa adJaetM tfmta. ta wbiek k bw has aitaaad to Caad far M 
" a^ alkHrtac all brrica oiauata oaalalBid ta a to U dan. 
^ mataal »Kb ika Iravaa far ahaai • baara. a -*irci aaMta 


^ w av-w awa 

rbtak arak Hwwfar a . ft«aa ikaiitaw faraaM 
Itaato brclaa to awpiVto a ft»m aataar. oad 


OttrJ. 

brflai to ataaifn. ^ .. 

ba earafallr watrktdTirV^lKLrJJ'l’*^: 

•bra a Uola oflt an MaakaBt*BM £-~ \ ~ —” ... 

•loa 1 ^ bankarto litmU) aa tba loaoto^felL^ **!• •■»«»•- 

Uaa I. raai^to awTlbal MllqatoiiWM kTjiSslIIir** ^ f ““ 

all. M olMf tadicaliaoa of ihia aotat bariaK wSTttalM^-I^ Wh 

too Ur, tW Mlovinf pbroocavAa Mumt —— 1 » ^ . i prnif*4*» 

kr>a habbito of w toTSawSI?^Jut??!"* 'r‘* '' •«»«<»»»»hki •toaMlly • 

piTbdi macUua. I, TkaTaKto*irf*tkl! ■ » *>>• aarfart^ famine• layaro 

wJojM a. A brariac et taa^JS?!* IkT^tok mSIIl * *22^ 

«ka dtataitogaBm of Uroa gitoabb t-ailL riw to 

to chr valar. 4. Tka lUnor aMa^ a a kovvai^ a<d.au> 

appraraaaa. Thoaa pk!m22i^BaalM •‘-■Ttoki Ti’l'ton 
Ika fanorotalbm kaa oomiatod aboot It or la ^ ^ 

tadifo to Ika ontycra of tka ataMaobm m vidl a* w - ** ' *.**F?* •** Mand 

Ika oatboai; acid pa viik ohkh ika llanU la «>—- **'**ap ctiaatil U 

elpiaukai af tba tadlao. Tba hoinw k n» wkieh praraala tka pa* 

ptadito, acitato CwuSm nalain? ky ««, ,ba, ,i,b 

riebt moowto. •; tf U ka '^•7 ^ 

aad ba biac And li oo ^olhrr kaadLh*ho*I!JiiIIiIIi*kI?*^a» dm*iU ra^tMra 

omrad, a prtioa af M 
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*”* . SZl IfiW»Vbfor».4rparf«Wrw.j-*^^ 

■ UmUnrro t»>«wr, tW »—t«f w* W yrt ««^» *** 

Cti^k Ik. fcigrt th. b>4i^ 

__ L. uritlfil- Tk« berfiMf oedipi*. ft«* »■ k^r n4 ■ kJilf 

mUmx li«iK »iuw. mi »0mmi m rwl •Mil tk* «>«l»«« kaj^o^ Bim^ito!.* 

tu ^ J^lTlkTalu* -kirii «• •» ktipkl. m lht mi$ o< if »t-<£ 

ik,.W(JuJ»rtoikS4niw«i>iriiHirp«»i. ikimIiw•• 4 p^utrt 
. ■ - bmi td tkr Mico • .lUiwt4 i. h« cmtW 4 •»»? wiik ik. 

Ik. bo«.« .f Ik. b«tiM 

liTuT^irrsriii.«.«- tmi., ikn^k ? 

rnZmr m »«i«- Tki. Wur r-tt « . nwU f 

«kidi ta <» » Irtri wilfc lb. mHIm. «< ik. fra»^ mJ wl ^ it calW ^ ^ 

5 SrrrStitS£.w^ 4 :a 59 S? 

^j ^ i. tlw in r*~" Th. •.!> a-iM k. «>»t»»d with » mmtm ^ ^ 

Su^ rktobMe.^ w ktafw »t Ik. <*4*. Mrf *1^ 

_i^ at iMitao wi4»il.rl»l«in.fi>«<l hiloIk.b«l»»,i*. »«« 

••mmi »k«i_ik. •**i.Kf .yadnu Um«i« 


ssf rztn S'Si'i.tsi. .i: 

rr Iz-i? A 

'.Si=i!^i?jr r 

Jaimi boo ft M—. wbkA «.^Ut* «# i ir««i« 

Tft* Bmft kftf JoiTiM* Uft«4 viUi ckHh, tbc Micu » pot ^ 

Om ^k it fcUW lomrf k w dt wty m P ^ktr. » V*" ^ 1*^JaHr^yrnTr-*-* 

*• ^ 

Mtof ik« •k.h.laU «» uWo Md 4>»i<l«l bjr »«M»or . ka* miojiiwi» df a coWctI 

SSI TCr-bLiA thm lakM. w tb« d7la« ^ "Z 

- _ 1 Btattiaa or ««7 tkia cViu. lo i. to adaii of ik. five pMMi* <4 

S^TaTSS bTl^r 12* 10 ^ thnu «oo r-Pi4lT. otkcmta tk.^« e^ 
mUt tato fraftaenis eUkk we theo of ItoU eoowiercial valae. end H to 
.2wVtSSS thwa fhvo, eonrm. of dry ait k, 

tk. dryii^ proc^ to 

Am. tk. nlu* ekwild k« totiwd eevetal lima. Tfcry we ihita r*™* to 

Bach tiiaei^ Ik. wreeioi to attcodril *llh dtflcelty, H m»J ke “Jj^'f****, *^*l 
hoUfta eUl tare ow'rfkad ^aality. Thto i—jr proceed ““ ^ 

^vtm>«ii.ar tnm Ike ■unmtiao or ih. bntoap 

^,r, fr- t raiSi'Ji 

clolk to ekiek it to e a ea W ipdito^Viek, bcaeacd by tke iminicr ^ * "y^**^"*^*^ 
viwow ntoetoan .toed wkk ike tod^ ^ 

■gata^ bolkBi wMer, nid lepeattag ik. operal^ of 
Uiiwd toiSrttt. to tehlck iodiw«i*to to |dwito 
aad liwMtarc of ik. ptoom by ahtt it to obtoliicd, tanoM optoioa* hat. keen 
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AUn 

V; rhfWi BrtAalM»« !^ «>*** >*» ? 

•f tfc» ( . . ^ ^ - . —. 

nritr 
flamambi* | 

Sninut' 

ri'a^twJ it i wt i yi hla of oodncniac IW einoiool ••««• "f <jkw wi U ^i** 

•MW* of (bnoMMotMO potw* bMo * fcam c Hto pomfcroj^ WcmiM «bo iod>v* M* 
ompomWa aniMM M itiai of saiaol la l aaa w *. Hhkma iW arf^acpa^ 
ticV* pnMTTtl tWir It^aUtij. U tk* •*«*iirf i^ami^ ik. mm */iW a» to 
bfooglit laio ehjr, akiek fcf r aa il b l atoi jr oWi »k» aatoariaf pania)^ kfOtTn iWa 
eftWiroaUbartT. *a4«t*MtWaiiWfchM*elnr. Tka baatnf tm**. a tW 
Inn*. M 4to*lpaia iho caikaa tr a«bt ahlrh to fer«B*4 la ik* Irtt ayttatiaa. aa4 akirk 
k« III Mian MMOti aa oMaek la ih* aooibinaboa of Ik* aifcni. Tk» waanM 
it Ikto taiii to praoMtoaf bjr Ika *4<Illbia of Ihaai bal If aa *uaai ha lalfatoaMA. rt 
caaalmrw ikr rrarcaaihaallaaaf llw aijfWk Tk* ikif4 part #f Ika |*m« ha# 
(tor lit nbjactsi Ik# dtoyoil lliai af ih# aolaana« mHct. kanM# tawilobto bp 
ttoo aith it# waanlin®- fn#a fciatga nbilMW*#, aato a* ktatoMwa, *■■■<> 

■i*M il BM#r or In# hardiiM. ahaaer Ito op y r ai* ### rortoa" Ito •'<#»«*; aa* */ 
opiaioo Ikal irilolil* alkali an* tk# a|rrat ^ ahiek Ik# «#laono( Mlirr aa# rx« 
iTMad ftaai tk# pfaat aaa bald la aidatlon aolU rnlatiltoad by lb* tfilatM 
Itinbonih eoarMrd fhao bto rtprrhoml*. - ikal lb# iadi«o pUal* roaMlo ao(y ik# ^ 
koM of lb* calaar, which to aatanlly (ma i ikal matk aarbaai* at*4 m dtoaayavad 
dariap iti rsirieallaa ftoai Ih# hairN i Ikal lb# carboaio raid to tk# tgrta ok#tak]i to 
to pn^ablr ratrarird and h*pl dtoKdrcd | ibal aauaooia to eM brard dana« iW 
piwcM I that Ik* aa# af lb# alWita *spio]r#d to lo daatroy ik# attmtlao halaaoi ika 
baa# aad lb# tarboato acid i and ikal lb# r#c#laW# b#*# b#tom lk*nby an al bb#rty. 
rtinhtaTT atth aaaM «#toariB|| priacipU Aoia ib# atMiaphata, brauac ikvccauk a 
(otanrad toMolabl* twala. abtoh blto m tk# bolw«n aad aw al toaf iadifa.* 

Cbcrmt, who aa* lb# In# cbtaiaM af an; aailara*# In raamla# tk# ladipo. 
baarhif plaat* aad lh»ir taatoiliienia, iafrirrd Iraoi bto aanlriN af lb# /•ati* nartoada 
and tba tmJtfufin mmO, ibal Ikaw alaals caalaiii liidi«u ia lb# abiw or ndacrd Mai#, 
in Ika aaaw alat# ia akirb to catoai w Ik* ladlfo «*• i Ibal ia Ikia alal* M to bald la •»> 
Imlon by ib* vantabto jaicta, aad that ahon tk* aolwlioo to ta a i## » d fra* tk* ptoM, 
il to eaa**Tl#d by ike acthwi af the aunuapkerh; atym lal# iadife-bla*. Oiabnt, 
from an eaamiaatioa of lb# faalw Unrtmim, draw lb# uloabK analBalaaas— I. la* 
dico-biB* doaa BOI pra-exial ia lb# plaat, but to Paawd durinp ik* op tal iaaa by 
airaa* of which a# belkv# il Ia be ralraclrd. 1. Tbcia caiala la a amatt aamber af 
piaata a prcntiar nrioeipi*. diffrrrat firaa all ibr baaan pmaUaai* cooaliiaaM of 
^aaia. aad which baa lb# prot^j of b#iay ecnvcrtibi# halo iadi(*t ikto priadpla 
aur b< called iMr>jnt. a. Tbit pnodpte dllfan IVnm iadir> ia ooalaiaiaa aa #*. 
etm af l•aH>aa. nf which it loaea a poWioo^iB taaalaf ia'o tbr to*l» urdlpivlbm. hf 
Ibr aeiiuarof a aaull naantity of nxyfM ahieb H lakrt ap. 4. Tb« ka# of iba 
ponion of aacbaa bum* bt altribuird to ila aadergninp coabaatkiB. aad briof can* 
TenediBtoearbaaieacid. L It difW* ia ila pmpertica boa oaaaum iadifo ia bcia( 
eolouitoai and aolable ia water, aad by ita freatar c a a ih aalikiiily. ableb caaaaa to la 
Baderyo apuoiaacoua coaibaation al lb# acditiary taaipctaum id lb# anaaapkaaa. 
d. Ita aamtoMBibiliiy to aabaarad by btai and by camhiaalioa with alhaiaa, etM^ly 
Gjim I it to diauaial^ by lb# actkm of all arid*, rrm aarbaai# acid, Ahoat Ik# year 
Ifap.tha/ybpmaB liarMr■•a^ aa hadifo-baariu pUiit ladifciMiaa •oCbiaa.hccama ika 
aalj*^ af a aarica af iaraatipatioa* by aaearal riwnch c hn ii to m, ckiedy with a tiea to 
aacmaia abelhcr tbto plaat. if groan la PmM#.co#U b# adeantagvo^y rmpinyod ia 
the prrpantioanf a dyeing material aa a aaballtBlrfnrfbrtigaiBdigo. Raadriiaaai aad 
Pcllatirr, after aa rzaminmiaa af Ikto |daal, arrietd al lb# aoaelaalaa ikM Ike iadiga 
to coBtaiiied ia h a* rrdncrd fanUfO, in Ike aaaw alat# aa it to ia anad. orcotduig lu 
CkrrrraL Bobiijarl, Colia. Turpin, and J#ly, aa ib# alb#r hand, ra p camad a very 
decided Mnrirtioa Ibal but^bliir prr,«xku ia Ibe plant. b«l aa* tot a fre# amie i 
that it to aambiafd whk aoairorgaaic auhataDc# or aa lianf# *. aWk ivadn to aalahi* 
la aaorr. albar aad aionhol i and that lb# operatioa of onMol a gin ei ai to mintoit# ia 
order to dmtny ikto aombiaatiaa and art ib# iadign at UWrty. The nphiMttoa <f 
fbcnaol. prnaaadiag fraoi aa aathontr of aach e miara a # , aod being tk* aimpl^ 
baa been adoptod by aioai chentialm. Hrvrrtbrlra* ibrr* ara okj««ta#a* la it wbkk 
render it iaatbatoalhl*. Radarrd iadiga to a bud* ahick to ualy aolahl* toi alhaltoaa 
aad caaaol, tbemtea, hr raataiacd a* auck ia tba joic# af iadif# ptaata, abick to 


BMally acid. Ai It atoa' tahra ap naym aitb Ih# graalan aridi^, aad to manned 
into iadigo-Ma#. it to diScnlt to cawdr# boa Ik* akoi# of it eaa h# pnaernd ia a 
•otonrina aial* bi tk* c#lb af piaata, in abicb II mual occaikwoUy aoia# ia ooatact 
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IW j«w xmtfia. Memf, to tam ^ 

10 Um gtoioififcow, •IubIi it met ^ ^ 

s=rr!ni':sr^tt;«^‘'.s^ 

n. Sdbo-m!?^* to tiM /a»iw Mrtirw. «r 

:Si,»'S*Ur Job«^ SSU^duTk 


rJs^rsir h .n.^*.*.«»-‘•erL*^ 

• 2!!ibi».«ira«.cA*. 

. _ •___i ...k A .taMdr tmtn oT tn 


^.MMUy or ^ ^^.1, .bo > M <olowm« -.tw 

cawM br th. »«««■» wpa«tt« UoiiM wobtat 

* ^T***nJl!a*ii*iblSo'tfc«l Uw »*•»< Bb’ eootahi l.di*i>-hlo« n«iT 

J .h. Utbr ..UH bi tb. «rK.^ I»l« 1« . 

bate M To btfroriy **??? ?^. t^H^Td^yfa b/^Ibw, «»* «h» biifo- 

\m Iko Ifajiior It k 6axompn»ad lalo Indigo-Woo oadnfir. iijr . 

omflic BMUIrto cofifluo^o !• too , _. lanifjtbfxl fcr tlio cwnbiftcA 

•*^ biStaWTwTvD the Jwnbpotitioo of indKiii. I 

hiy w Mtnoek, too of dtCT!wi«M»oi dono* 

Ihmof tW mLoo. onb^ •boil’ »«»■»*««» »•••> ^"T ; 

ihobbtoa. th. fbJ 

liiib iodlfbbtnt Tb* . i-.iaHi» nbltm. ll wooH •pp***', lb*tt<W*. 

*'***y ^ tmfbooU oeM, t* writ •• tb* »cU tWr. wtrilmtoi 

that tba fopMa* JWopogob” *,Ha» tb* ■aosbcIBrc of iodixo, «r» pbanoowno ' 

== 5 s£r«Sjs.': 

a,it i*“ip»-»''''*f;!^^yj;' is* V ii vTbiwI^S tSSTSSSoo of 

^ iiusrsSk Si^i;r.nxnis wi^bh*. •» .noon 

ks 5 miiSK .'Ks.rSi - 
2t„T!S=i5isi‘AxsS2r.t2-i^ 

b)w, uia *« fafoBol »««•* etpeoi*. 


SIO 


ijsniGo. 


TV iallyovrciMfrM amnia riaaak «hM m naMdaMt caMnl. l 
tf ta tmtaW km. TVi* faia n an tna aad trjr, aal an aaailj katn. tV Rat¬ 
tan Wia« *di aa4 <attkr. Ii la iiia ml nia UyMar. aaai ^i a n a kmrmr 

ikaa «aM, tkja klfcnaw iiyiadiim aa in httag mmtm ar tna kw fraai kariga 
W i nrk i aa. M aaO m a|«a iV tiaalawalaf In (am la iV Wag . fnaalag. aa4 
kjiag aymtiata In i iliaa to Uaa af lUinil i fc al w i a* Igka-Um farfkA- 
Maa, aoyfan.Maa. Ba4 ktoefctoto-Ma«. Oa baiag nilMl «toh dn aaO, ar a i 
VH Vdf.to mrnmm tV laain aa4 toaa at »efyar . b to aaaall* a Vaa^M 
krt it eoaaaaaaB* eaatalaa palaa at «a4 m otbaa ktam haAnk a^ 

Bnaaan taMiraBiittoa a<to<nar. b to ftar{aaBll 7 fitll af aaafi aaaittoa, aktob 
naai Ikt < 1 7 an paiaMi baalag bam raadaatad laa lafUljr, aa4 H m aba < 
ti— wtob a abliiito aiaWar aaadniat af aawM. b tattoa any aaak n « 
baiag a n a a a linia ky.hart. m l r aat a a at , abk* aaaatbaaa to to aaatty baai i aa iaM ibTa 
dal |«m htoirn to drmU at amin aato laam WVa aaabato to iba taagaa, bear* 
aaar. h ailbana Wgblly, la ia a wi| B »aaa af fba (a u ft n y aUcb it ytonaaaa td n^lj 
abaatbiaic iDatoian, a |anf(fty abiah to aAaa had naaana to ta aadar to aaaaawai toa 
faaltoy. Wbaa tVwaa aa nd ka mala it tlaMa aa|awn at a daag y ai p to tot aa r, 
aMbh. atom aaaliaaid aa caU 1U4ha. aba ahtotac a t a l l i t baaiag a aayfin 
Ii to taaalabia la aalar. aabi alaabto. adwr, amriada aaU. ditoM aatybana and. aaU 
atbmal tad kl alto 1 bat b ai U ag a l ae hol tad oUa ditBilaf a Hitia of It, vbkh they 
dtaotit aa eatOag. O i lato a baa tba to ag at t j addtoadalag ladJm 

ladiya aartoa my aiaab la aaaiity.bat It laqaim nacb dtoattaii a ailaa ia tadar to 
)adg> ktrit of tba ^aaCly afaay ataipto fbna Mara Imyatdaa aad arphtattoa at tba 
tatoa aaaalli imylBy nl by daatom. A aaka nt todifa batog brabaa, aad tba aail u* 
tba adga U a abil]^ btoaf yatatd vbb a to kia bU kgrra mt i n at n am tba ftato 
land yart, a daa tatmary ttnab ain bt pmdacad If tba iadiiniagtad. Ifibtiadifa 
kTTaaaaiiaatachaldaariV Bail,to to a*ab aad bad. tad tf IV raayrry Mraab ba aal 
my brigfa H to act rnaildirad ynad. Wbm a ytoat al latOca to brabm tba barton 
kaa l d W bail ay ta iht ua, tad, if it hat aal haaa wrU ttmaad ftaai iha dtaa*, 
yarticica at mad *111 ha tarn yliatm la ir la dw laa-ijfht. Tha laatida aa taai ahaald 
aian ba aa flfaa IVtaa aad aa yaaaibto. Wbaa dw aqaana an bnbaa la tba thnaa tha 
la d lgi iHab i a a lea yrtoa; aad if to to aary aaeb e ra ih ad to to aaly baaghi by lha 
wa naaian fca lanaadiaia an. TV awtlnda tayloyad ft* aaeartataiaf tba Uaa Baiaaat 
of cotaariiil Buttrr a aay aaapie efMiga *» ba daa rt iba d bik*. 

ladiga to wa ae a My al aai H i l accradlaf to tba mrleat aaaautot baai ableb it to 
nbtuaad. TV yaiariyal biada an tV fcOaaiiia : — Baagal, Oada. Iladfaa, Maailla, 
Java. KyyyilaB. GaalenuU, Cafacaaa, aad lleatoaB. 

At tba yntaat day iV ilaail qaalitia of iadl«o an ikUhMd ftaa Itoaga l, IV yra* 
dan «f tbai raaMn haring amt takra tba atom to yablia aat iamiu a vfaicb *n naa* 
aecaytod by Itoal of tha Syaatoh eotoatoa. TV aap^ of todin Aaai IWeni. vbM 
(a lau m awaa ta d to ifibooo aautada (of 74 Qa lOaa b wntod raqajn krlu rahtoa 
aboat 1.015.000 aane, aad aa tanaal asymiUtan at tjtOOfiOOL Of ihia onaM af 
land atuai^kMIOO amt to btttorcd to ba isrlackd la tba Ui*ar IV oi ia caa. aad nto> 
atoci cbirdy of allarial lead rranaal froai the rima TV bait gaol a tog af Bn^ 
todim an manahetand ia tV drawn tad KtoVaagbaar diairint, bat Igtli dtotrtot 
Btadaaaa a auality yarallar to iiarit aad di U maan af a Im aUtkiidt chOactar ataa 
m yanatrad to the taadan of dUTcnat kriaakt. TV Baagal todign «kea yaekad 
la ebrm toaatoia of bwr yriaelyal gaalittoa, ria, tV kiaa, fiarfU, anl eaforr. 
Bat iVaa ktoda, ky y an fag orar iaio oar aaotbtr, ymitm a aaaiVr of ia t anw ftila 
*a4tottoa. aaeb aa paryly htiM. hlaa aad rioM, yatydy raotot, tau TV vartoat aaail* 
ton »nld, ibmma, V dtotiagniahad aa feihrwa 1 — I. Bhw. t. lUaa aad rvdat. 
a. Paryfe. 4. ParpU aad ri^ A Vintot I. ITakl aad aagyaa. 7. Oyyac. 
TV IradiM Lnodna hrakoB. haarraf. o la aa ity Bwgal ladiga lata the ktloalag 
gradrai —llaa Uaa. daa yaryia tad riatoktaand lad rloWCgnad iwyla aad rralat, 
atoddliag rtolat. adddltoff drkclin, n aa a ai i a M daa. aridtiliag aad goad, nrdtoaiy. 
aadtoary tad l«aa Uaali. TV dant qaalkin rf anal ladiga pmaM tba diOmtag 
e bai anat to tiea. Tbrr aoeatol of raUcai ytnaa. an Ugbl. hnitW. of a oHto IVtatan. 
aotl toiVawoh.af a dar bright bha eolaar. yoiaao. tad adbaftag latV toagaa TV 
h>vn qaalitin hart a daltor ndoar. aamaw nora aad aMOr of a ndihb itogo^ ara 
brartor. awn coatyort, aad laa oaaily brukra. 

TV ladigB Aval tba apprr HQTtooa* of lodia eoaas ebhdy Ihtoi Tyroot. Oada. 
aad Rmana. It to tadfriar to Itoagal iadigo. 

or .Madrat todiga tbrta an laa hiaifa, tia. 1 I. Dry ka^ otoda IVtoa dry tcaakad 
ksm I aad A Xaryab, wbieb to aunaketand Aoai lha «H laaf to tha aaaao «ay aa 
B<a^ MdigA TV totiar baa oaly enow laaa aaa atoM lUo. Bath an of mkrtor 
qaauty la Bmgal iadiga 

TV Mnitla todifaai yttw n t tV narka af the raahaa aym rrhtoh iVy hart broa 
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(bWL Tln»l*«»»f»fkb»rc«Ke<«r*i««C»«JM»*.errfimi«krtk«fe. Tlw 

«nlitTiiTM7aa(ML J»»« i«ii*.oetmritafc«.«i«ri.or *»»«% 

tlM appmrkiaf iWl id IWarO. Bvtli Ui«i kiadi ua ceotiuBaa Aitty at 

Iha anahaaw of Ramar. 

-—b uajKirlfC iirta tOu* (aoun la amiN or MCa wiappm, each 

oaaMlaiocBtMait IMIte a«(. U oraa^ la aBall irrafalar flara, wfcfcfc amaora 
ar laa MMW. eoaiMtrt. h|lM*r Ilua »a»f. anal af a bnjtC' «•**» aa atea- 
aiftaal iia«a a/ikJat TWta ai* Ifcraa kla4a oC OoaUaaJa iailf^ ala. i 1. Fiona, 
alMcC ia IW brat. aaC aaama ebn la qaaUlr, that af lha •oar IWt^ iadirna» 1. 

aaC ■. I'orwa. aUeli la Ike lawtal ia iiBaUtjr. Mac brary. iliaralt la braak. 
aa,! afa aofiyaTT-iari aafctar. Of tka Cm kiad arrjr tHiJr aaa narkaa tkr aiaHm. 
Th» la*^ of Carataai it, Rramlljr apakinc. lafanor to ikat of Oaatraatla. 

Tkt ai a aalkctarr af kaicT* (iinaarljr cairM aa ia St IkiaiiBca. bat kai Cir 
aaaw Ika# kraa aallral j akndflaaC. 

Tka iaCiiia of ra aia wtea, a-rra okra aot adutt m la tl . ia a aaiatata ^ diCiaraat 

■amra Whrn It la kaataC ia a atair af Car paaCrr to III* F. it laan fiaai 1 to 10 

far coat, ia waiakl. tW hat moMauac «f aatar. Wkra tkt Cry poadrr ia bntrd hi 
a aranbU, a fraal part af it karat aaay, aaC tkaro k trft at Utt a gavyiah aak, am- 
titahn of tka ttr k aaalaa aad pkiitaka t am af Ihar tad Btafataia, talpkataof Uaw. alu* 
ariwi.aaEbafifna,aday.aadaaad. Tkaaetaaltm art t«ttly doriaadfraai tkafiaot, 
MTlly troto ikr UaM aad Ika kapariiiaa of lha wairr aaapJojad ia lh« ■aaaCKtam 
TlMt aaaatUy of iaaraaiik laattrr roolaiaad ia ordioafy iadigo rarlaa »rry aiaah. Ia 
tka hatter i/aalaira it aaaaala aa ao araraga la aboal 10 par caat. M ihr -aai^ | 
ahnat ia Ika lafrrior aaaliitea. aaptM-Ully of Madraa iadign. 11 oftaa riara to kMacaai 
an aad to far ctat TW or gaa fa portloa of tka isdigo, ar that abkk la diiaipatad 

akaalai^tekaated,alaooiiaalalaofarTrrtldifcTraiaohateii^ , „ . 

My tfratiag iadlfro with amrlaaa aolranla. Ikraaihit abtaiaad, braidaa ia£go-Maa, ika 
trai r t ^ftng mTTrr — -*•— ^~***‘ *** r**'**" 

nJtfi nd, which aaaai to ba roo l a in a t l la rarloaa ompanioBa in all hinda of indigo. 
Indigoglatea It ahtaiaad by iraaliaa indifo with ddala tnlpharie. amriglk, or arrlit 
Mid, aad thaa with boiUac water, ft ■ kA aa rrapacalhra of ila tnlBtiMaM ayaOov 
IrootMrrtu rairoal, whicb it tolabla to tfirilt of wioa. and taaiiy adnlita in wai«. 
am* dlCl^ly la ^ iMfuida lit laala la lika Ikatof rxtnci of aN«l. IlytaMaby 
dry dniillatira ainrh aannoola and n 6ctid oil, and hrham in auiat iraparta like re**- 

teblaglnlm. Oa teaaliti* ika indigo, nftar bring freadftwn lha iwliru-gloteB, with hot 

atroog mnatic lye, llui indign-biown loartkar whh a lUlJa ladigo>Uaa dinalrm 
Cmning n dark nrown, afanoa black aahttina, iy«itn which the indigo•browa allar w- 
imioa fiotn tlte ponioa taaoiohlo in alhaii la pracifitated by nwaat of aaid. After 
haina pariCed, iadigo-baowa hat lha tppaaraaea of a dark browa iranaparatil naia, 
which M ahwf*** laatekM aad lyailr aratr^ My dry d taiinal iaa il aHurda araaioaia and 
aatpyrmnatic oH. Ii ia daaoaifaaad by altric acid oad thlorioa. It cotohioe. Ii^ 
wiifa acida aod baaaa. Ite eoaip^la withalkalira or* dark ktowa. and aaatly aolaMe 
ia water. Tba eo aipoa a d with Mryla ia nol raaily tolahia ia water, aad dial with 
ItOM ia iaiiihiH- Hr hoUiag tkt alulin* cntapoaiida wbk lima ta raratedbr indigo* 
kaowa mayka ariarat aj aod rtada rad maululiu, Tba graeu aohattnea obcainml by 
Cbraraoi ftom lodiga tcriM to hat* baan a eonpooiid of iodigo browa with amnooia 
raotaiaiag a liuW iadigo-bloa, aitkrt la a tiatr at fotobinaliaa ar wtcb a nirall y iolat» 

miaaM. ladigo-browaarraM to bcara great lotanibbuiCBln man^of Itapmpcniat to 

Ikr bnnm rMiaaoa anbataarea obtained by Scfaanrk ia the decompotiiine odWicaa with 
acida. Fran ila conataal acearrenea in alt kioda of ladigo, H may be iafamd that it it 
mgaBMrraoridoalaJiaiparily, bBlttaail*lntaaMnnkiiowarrltok«tl>ladigD*blot. Aa 
iiiog, bowaaer, M Ha origin and oumpaaitiHO are nnkaown. thia mnal muia a loera 
•opMitioo. After ike rrmariil of the faidigt>.giuten aad uidlgo-l>nnra, Ika iai^to ia 
aaaaaated with boiling alcohol of apeciCc grarily IMW, A dark rad aolwthto la abtaiaad, 
which la flltrnd aad ditliUed, when the iadigo-rad canlaiaed in it it drpmited aa a 
bUrhiak lwowa powder, which ia wile inaoliitila both ia wain aod n alkailnr Uga b te. 
liuligo*fwd, tpfordlar to Bcrarlhm, ia unorphoaa. bol by diatillafiot la ratno yieUt a 
w hita rryaiwiaa anbllmate, an wall m nnehaaged indlga^vd. Cooeeoltalad aal|diaria 
aeU diM>la*ail.fbrmiBga dark yellow tolalloB, which dapaaha ambiog on being mixed 
with WBirr i the dilatid folatiati if rendered colmrlaM In wool, which at lha aano tin* 
aeoaiTM a dirty yaflowiah*lirown or red enbiar. The dtaeriptloo giten by Brrarltoa 
iravra H daobtM whether the indigtered obfidard by klm ftmn indigo wat n parr 
anmiaad tahdaaoc. Fncn U» Warm at tka Indigolirrm. aa well aa frotn tlma of lha 
/Mite tiocawM, a mbtlBiic# may, aoeordmg to Miiaek, he catraeted wki^ kaa re- 
ccieed from klinika muar of ladiraAtar. bM wkkb teraa to be tnarely lad^ied ui a 
atate of parity. Tbit takataBte bat, aecrwiUag to Mnmck. ibo fcUawing proprcbM i 
M ciyataUtara ia "»«» lilky oatdtaa of a hfowtutk-parple coloar, whiek wha rabbad 


na)iQO. 
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«)ikahn 4 Mr«lM«aiH(kilM««ai.K^taNfK WWa otaAUlr Watai H Mv W 
•ntiraUTiilat>b»<i.TMaiaf a ytOowiiii-rwl r aaaa f .w hrt m « i iw n iaiW tma a<Mg 
a>a» fcjfaanrf aaiilM. haria* a rfighi Mtallla hM*. Ii ia naManaM 

Mlalnria aiM. Ibrataf a laiabaa af a WaaHiAJ |>a(^ nl iiar. •Wdl aUa 4ilataA 
vaM yMb aa lajaiil aa4 ilwa iaitarti a <a* aatnar a* aaitaa. wai4.aa4 

■Uk. It la tatohiU* ia aairr, Im rfiaailvnia koiilat atcakal aith a ifIraM parffa 
aalnar. It it laMtaUa la alkaliaa, kaldiaial^ akaa (a|naa4 la Ilka caaiUaal aattaa 
«4 atkaliaa aad ndaalati ifiaaa. Jaat at ia4if»blaa 4aita. faaadag a tateiaa 6a« 
aimtli il k aftia ftactpiiaiad aa aap ia art *a ika aijrirni oT iht anaatyWa. Thit 
aalatiaa 4;*« nMaa ftnrfk. la mim tf iu {auMiMt ikk kely kMra a Mrikiaf ta- 
■fHaafa la Ia4>fa-ilaa. aaj Ika c aai p ati li n o or Iha m it Uaittiaal. 

it kat ktaa 4oakl«4 akilkar Iktat varioat ta k t t a ar ta or ia|au1liat aiik akirk 
Ia4i(|a>k<aa k fnaiatwl yraJiift aa]! tCktl la ika 4)riaa ptvcata aa aoMaa. U a 
m ta wt r k; HckaarataWfU. M akwk a friaa aat aaanlad kjr ika AmUU ladattnalk 
dr MaJknata. Ik* aalkar arrltct U ikt toaa l atiaa Uul aaitktr wdi y gtalta. la tH ga 
kraaa.aar itaUgo-ndaina rka toaaj ipanek^ tftd akta addtd hi aa ladiga «al 
amarfdaiibrartladltg-kiaa. Krrtnkt W di^ta caa ira u kttni kl i la dyaiag adk 
di%ml kiadt of iadiaow akkk^a aelf ka ta|Maad aa Ika tapfaalliaa Ikai tMi^ 
tklag ktaUca ladl<i>-Uat takta |art la ika gtectM. la tilt etdlaar; Mat rtt, w*i* 
allk roptantaadluat^ aaf alart akkk lalgkt ka a m i l attd ia drtlaa, k; Ika ladig»' 
brtiaa kataaal^ ky tka llata, akkb Ibnnt aMi it aa iat ai a k latoa n ia a od. tadi|» 
lad, koaraar, dktolait, at awatiaaoi akora, la roataal vitk alkaikt aad ndaalag 
agaalt. aad ika talstiaa la^wru a par|Ja calear to ctotoa- la tka otdiaaty iadiga 
Tat iii ptaiaaca aujr ka dalaclad kT graeiaitailDg a pottiaD <4 ika tliiaar. aad ttaailag 
ika ptaaipluta viik boillag akakol, vkkk Ikaa aaaall/ aaqalraa a r>4 aaiear. h k 
poatiUa, tktfa ftj ra, that a aatll pari ef Uia cSaOt ptada w d la djtiag aiik ladiga toajr 
ka dna to iadlfw-tad. 

Tkat ponioo of ckt iadigo akkk raauuaa lAar irtalaKBl aak aaid, aOati, aad 
abohot aoaaku ataanllally m ladi^Maa, Ika traa coioariag laailar af ladiga, adtad, 
knaarra, aiik taad, aank^ paitltka, tad aikar kaiparltka. In otdag la patUy it, tka 
takiliai, akllf Mltl at nth, la ta ba anaad aiik Ihaa, Ika ^nanlitp af aki^ atati t niaaal 
•a laiat Ika aaigkt of Uar aroda iadigo, and akkk hat kaaa fniimriy ihhrd aMi 
atlar. Tka autlan k Ibta pal lale a koUk ninabk of k^ag ali^ IM tiaMa 
ita Tolnaw of aalar, aad Ika katik k flikd ap aitn boUiag aatar tad tkakaa. A 
qiaulilp of dortp poadtrad praloaalpkaia of mo, aaaioiiliBg toJ of ika aaigkl of 
Ika litac it tkao added, tin) botda It doKd allk a Mapper, acti tkakta. aiu IrA 
to tuad hr ttatral bmrt ia a aana plara. Tka aaat g^wUlp kaautaa* gtara. aad 
tka iadigu-blaa ia Iktn aoBTatlad b; tka pracitiitaltd protoxida of kaa iaia tafaead 
iadigo, akkk diianlraa la tka aaoaia of rnaa, lomiog a darp pallna atiatko. Tkk 
aoiatkia akra rkir k poorad off ftom Ika dopiait faHo a Tatarl matalalag a aaltriaM 

'ikatiaM, Tbr 


quaolit; of dUata ntmatk acid to taprrutante tka abota af tin) I 


' r i d i wt d 


indijp akkk k macipitaltd hi grarith-ahllalocki^ tgitatrd aitk aater nalil h baa 
kern ai e blur, tad tka ngcocialrd Migo-kiaa k eoltorltd cat a flllar aad aaabod aiik 
aalrr, ia «nirr to rratora tbt rhbinda of caklam tod earaaa of ttarialk arid. Tka 
fviknring oaelkod of okcaiaiag pan iadiao-Iilaa kat kna neoanaadad kg Fritatcka« 
4 HI. of crada iadigo tad thr atiae atagiil of grtpa lagir an pat iato a bank captkk 
of bolibiig Ii Ifaa of aitari a tolatUin of • oa. of caacaainud raatlia aada Ija la 
aicokoi k dMB addrd, afkr abich tka kollk k iUkd ahh kol ipiritt of alaa of T4 p«r 
caaL.aadtba akokkkftlaitMlffiirtuiatliai^ Tka ilqitidkapMara at Aral ahto tad, 
than Ttfloa, aad oa baiag Altrtrd and kfl rxptaad u Ike ak, drootlta ika iadigo-ktaa 
la tmali OTgttatliaa acaltM akkk an to bt OUrrad off and aaiknl at flrk aith alra k al, 
and ikao ahk aalrr. 

Pan indhpidiliir kaa tka faltoaiu propmkai—In rotnar k dork kiaa toaUalng to 
poralr. When robkod aiik a kanl kodg il aataaica a bright cwpatrg laalTa. It kn 
aritker tatto anr Marti, p n ti r aaat ocilkiFr aeni aar kttic propart L a. aad kalaagi. m 
rrgank ha rbmical lilaitirt, to the claot of htdlffanat talMtonpra. |ti tpacUa graritg 
it I'&Q. |f1iro boaird in Ika oprn air h Malta, bcfla, and karat a|ib a ntn ikr tama, 
laariiig a earkoMcroat rtaidar. Hot wbra h k bealed ia a arMri partidSg ebard, or 
ia aaran, k btgint to arolTr at a bmparatan of aboat SStP K. a riotH roloarcd 
rapoar, whkb eaodaiun on tka coUir partt of Ika apparataa la thr hnn af Mag 
cfTatallhM atadkt, ahkh an Mae kg traaaamtad tlgki. hm rahikit kg rritrlad Itghl 
a braatIfU eapparg iatln. Tkm ntnllrt an oacbangnl iadlgo-hlaa. A grral 
portioa of tka ladi^Moa It hawaTardreumpoaad daring tka bratiag pnonaa. Indigo- 
blaa ia intofakla ia aalrr, aihallet, aad dilato arida. Boiling alaohM aad boUiag ad 
of tarprntiiw dkaalrr a laiaalr qaaatltg af it, aad drpotil it agata oa coating. I'aid 
oik aiw dkaotaa a liilia of b at a brat cxetaiUag that af boitiug aalrr, gkldiSlg blaa 
aolutki^ Ika roloBr of akkh, a boa tka beat k fWnher inrn aaait ckaagaa, according 
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B/ (W MUM 4ilat* akrie ud 
uritrt faMa wfia ^ • (nlaUc la 
CkhihM alw amatpoH* mdl^Uaf. 


«*> Mr. Omi. iM la- 

l i lirM ri c arid* t» J»«MH<aMk aa4 —-■--— u 

water aak crywallalnf la iW aaaiUra. Oihinaa alaa i lniM |nin >*‘* ^^1 -.. 
clwiupaa k late rMw^ whar . a wWiaaM kariaa rrapcnm mj aaiUar la llnar 

llulh WiM lak dihaiMtiaa a«ar4 wlU diftftrM r»a(<au a frral aaiaferr 
oT wodacte of dccraaaiaaklL aaaa af wWli har*. boarrcr. a< r«t foaail aa; appbv 
tioD fai lU tr«. laH aoatlaaJCaalkai ad boill^ akrar add laJif w-Maa k 

CMrrrtad. dial iaa. <ad—*r arid, a wUte crjitelUar add, aad tbra late ak wywrw 
arJ. wUrli ii yaOaw aa/c^itallMd. Tlte htter ia Maayaaa Haploy^ <br 
bia a »#Uo* aolaar la tlU aud waal. bai k a r»««Ur ** "JP**^ 

BiateTiak ikM iadtea-Waa. Tba aauoa ad aoaecamted aalpkark acid M iadjp^ 
Mm a »»*7 lauarkaMa. Wla* Ike acid la pooird oa ^ pw* aalaCaaea aad gt^y 
k^cd It aeaakta la ika laalaara a grata aokwr. wfcak rkaam after aaaa UM 
to Mm KoiMad MrkiadiarroHad. Wkea bawertr trad, ladiga la Mi|Joy^ 

ikera la a ptlSfaibW dUatagagrateal ad Ml|dianiaa arid. iraBiti|« ^ tkt aetk a nf 
tkt talakaric add M ika uapanlita ad ika iadig^ tack aa ikr ndigo-gtacr^ **. 
(la addlag water, a aotackw ad a btaatilkl dtap klaa aaleite la oMyaad . Tat ^teri4 
Uaaid ewataiaa a ptcaliar acid, la wkiofc Ik. aaai tt ad mdtft-m/fkmv, 
a^kiadbdw or iMidka n<akarir add kart ktm aMdWd. .... 

i) a aa-calladMdt acM licaalaiaa mdigo-Uat aad mlpbanc acid. Md 
la tadi a pMaliar alata ad caaikiaatiM. ikM adtktr od Ika two caateiia talt aaa »w 
drucitd kTotdiMrT ra-agnte. war agaia tliuuoated aa tack dnaa ikt c^i»wad. 

>* II cMckla^ wltfcZLa. witkaat cUfcrr ad ik. M* 

lirk^ika aalotlaa WlXfSlMta ooocatralad ta^arlo acid it dUi^ 

lkrr»laq»aanr«hnBrdauiiall^aiatllyofcdark1da7SoeeuV«rt|WMiptol^hJekjiiha 

iMmwww od Mr. Cntm, ar ik. Jadi^w^ ad "mMiatL ‘j 
Caa^ aalpkark acid, aoataiaiaa wi ad Ika 

la alwart Ibnard wkta tke aaaaWy od aalakaria acid ra>|ikiyod ■ aol man ikaa 
Mgbi uLa tkal odika ladigwldM -r •»« «£• 

tiaatd for ooJ» a tkort Ubm ^ haatiog k auk M aactta od ^ |i It ehai^ Iw 

M- w— «dd TkoBgfc^aM*laaBtiotBtratedtal|diBrleaeld.il tol^alda 

1.2rd!!l£t2i.“Sd - ‘k- 

aad waabiag. kowarcr. H kcglac la dacolrc, m toM aa tka (h* aalpUanc a^ haa 
btta raawirad, and tea* Uma ka roaiidttely diaioirad by part water. TTie 

haaahtottoloor.lail Uha thatad ladlgwaaJBharlcaHd. la rotapoanda wUk kaf 

tara a^ rtfoir wkh a parpliah idgrTt. Mac add l..|aid Wtend friM th. 
S^Sarpte Mb^ng wijJ-iEtdad ^ <-r«««ute of polaah or wd^depaak. a du^k 

btari?Xr.whkhSMS!rrfihinw4ig»^ 

arc lawdaMa ia water tontaialag •,‘^0^2 ^'S'2d t^a/b^nm 
Btwipliatad wbaa iko caraaa ad talpkarie aaM ia Baatrabaad by carboaa te od pa^ 
Sr^lTA. nm, hawMrr. aa ika^dteta od Dotatk ac aoda h- Mra r-ajmrt ky 
wadiiag, ifct ladigwaalphate way bt Santrwl U^e waW. yirldlag a d ark-Ma e 
wdMbM Tba ladico-aulebatea od iha auidiaa otey alaa b. plrpaird bj* atetptng 
wool, ptwrfoaaly «r«leajifd. Uilo lb# tolatioaia talpb^e “P 

IbTeJ^irkowMiiig od a dark klaa cotoor, and after hariag ba« w^ waaW witk 
lo^Lor, Ikr axetaa od add a. *dl aa lb. bapuntK. wh^ an 
daait prrtMl la the wdoiiM wbea enrio ladigii hat bwn la irMted with 

carbiJterfpolaah. aoda. or aaoaonK which atpar ate Ike acU from 
prodaca klaa oobai.im coaliidag Ikr aalt. od ike raqw^ra hnn Tka ladl^ 
aalpbalaa at ifca aartka and atelaUio oxidra, wkiok ara Boally Inniuktt ktaa poadm, 
mar baafateiotd ftooi Ifca alkaJiite aaltt by doable dtcoinpatkioa. By m «»»• « 
na^ alkali, iudijprtalphmria add ia imntdiately dtciaapoard, gtriag • >”7* 
id alioo. ftoaa wbich k ia kapoatiMa lo obtain the acid agaiii. By ait^ odrrfi^g 

amla. CBcb aa talphomted hydrogen, nwoant hydmgn, praloaaUa at On aad iroo, 
glo^igWMi|dinfw acid la dtenlpiHaed. bat iha coloor la rraloicd b y 
od tba ^MMafiL ladigotnlpharie acid, in n frac aiate or in etaab^tinn wiU 
-it.ilM fo rai^yrd In the ana (iir Uw parpMa od impart^ a Mite ealaar to ti& 
ll^ rery Iktle a*nhy for ecKloq «bi*. bat k naTttthelcaa employed 

oeeMlnaallr for Waring whlteeoium-yarn aid other Weadiad gi^. 

By liwaimtBI wilk amor boUing eaaade potj^ lye; }ndi|yMac it 

deCMPotad and oonrrtttd law a cohiarlcta ctyrtalliaed add. oatfowoikc aoA ^ 

wMk adotkiotiideaailioalknlita.hia not m Ikr kaal affeetei H bowtrw. k be 

tnhjeotrd to tba combined ictioa od an alkaU or alkdiac torth aad body 
hiVmg attiMg afthiky for oiygni. toeb at nrehixidc pd Iron or ua, talph^, 
phoroM Of pboephofMt add, or orgamic amurrm, w ^p^cag^ fc., k 

Saippaara bydripMi. ywldiag a yellow mlatioii. eootamlpg ia the place od tadigo- 

IL LL 



INDlOa 


, m rolwwl 


■•■(iyik Whm ta ^ •• 

M ^£c£t 

UMipMlkirnai* 

•f um rt r»>i* 

tUM. •hifli arr 

ka vaiar IXT fc» aXiiiar^ fcy 4«iiM» ** 

.W« OM lo i aeliuint \m a^l .*J**TJ|*i 
tW'umbAr COM k«s| f*lM«a !• aahoaaW. ^ loUr^M— It >1.0 «ot« ^ if 

■wUao oiit*. wIC* k it nrwA »»fc «.»*<”» ri4>na> 

laX »•" •i* «*p"* *?*J!!!;r** 

imi. tmi ummamiM. olikk l> aa—My t^rnU 4ana« iW ” yy'^^rT’* 

•l£i^»ca«oflWia4l«o-«>'>*»- If a r** rf Mttno, aanl.«» aJk W 4ip»4 to*» >» 

alkali*. otlMioi anSfo-aWla .«1 0»» aag oaol t» iW >lfH >»»».> 

Um t«4o«r, »W«I» m»j W »•*!<• ;***T**’ ^ .TTl!*!?Jju?^Jk 



iiMoliiU# 


ipb. A w.ti^ <l««a'i*y •! Migo la Umb 

a law* «wll all tb* arpm^e oiattet In. W« ku«4 
iam whicb la WR lb* aaMul of aah ar l*a.||aa« nnM. 


linIniM olilcli la Hktn op <l«ria<f Uw •»-«»^, 

acwB ky raiilatbio 4*m« !«• hito .UiA U 

^■c* iW Tata, of inli|F> ilclanal. nuirfly oo Ih* ^aaatity of u^ica-bla* *«rb H 
nmiauu, il ■ of arat inwiftaacir ta aaocftala lb« caaal atanoal of “ "J' 

•ptM tampU at ST^tcfc. IW'a* aaawnaola*^ JajMtaaliw of ^ 
baa. a oriaWil P«ati«i af iW lotUf o««»*l to W Ua^ hf -aaa tanra at tl«» T, 
aod iWe o.i«M afrfaL Tba loaa la »aV« 
of oatn- roaula«4 la lb. aaaiy 
la b* baataf acar tba ftana «< 

aoay. By oaiitblaf tba taaHoa <- , • .. .. 

U aacaftaiaol In oriar. ka tin ne»l plaoa. to Jatannlna tb* »*o«W "J laJ^Waa. 
atotai ambab bate Uat inhM by aacioaa *liaml»la. aain abWi koaaar.T 
llcU wrj areacalniaaalta. Of ibaie awfboda tin •klowlajt *f* tba yn*ei|ial *nw • 

I. A oelabad muBrttly of Barly poaailrd ladir* *• WbW witb aaUT la a l>oaa**.l« 

laortar. An a^aal a^l of pat* lua# b tba* tUW wfib aanr aad ib* byd fal* b 
Tall niaadailbtba iadi|<k Tb. atixtaraw Iban poand iaiaa alaifirai brtibofklima 
capacity, ami tba monar b waU riaaad with walrc, wbieb b addad to nal 
bottb la aoT boaud 1* a TataC"balb fbc aaaatal boaCK and a quantity of ftaaly ptaadtd 
aalpbala of boo b added i tba bottb b ibm blbd op aUb water, tba alappar b 
arriad. aad alWr tba ooertenu hart ba*a wall ahakaa tba wbob b allawtd to irpuat Pjr 
fc 4 B# kiMir^ viitQ Um Imia beonwt rwlttceil tsd ihs i^iiwiit ui tiMm to wni 

bottoe. A portioB of tba eltar tiqnor b than dtawa iM whb a akobfW. and tte 
anutiiy of linoid barmit baa* aecanlaly aaiaarad, it b niacd wkib a* ” 

■wriaue acid, aad lb* paccipteua, aftar baaliif btwa oiblind, b coikclad am a waiabnl 
dliac aad wa# Taaban whb waiar. Inatly. tb* fihar *Hb tb* iadifn Mat b dnad 
at III* F. atal wriaWed. and lb* wrlaht of tb* Ibar bario* btaa aablrartad 
Ibal af tb* wbob. tin waigbl af tb* bdifo-bla* b atcarui&fd. BappotiaF *•« ikat 
the wbfda ooBObiy of Unald bad baqn iOU iwwaarc*. that 10 anaaBft* had ^ 
draam u(rTiabUB> 10 panu at ladir>-biaa. then tb* aanpb coalaiaad oa ihr wb^ 
4<J ftalaa of Tatter. For M Ktaiiii of ladlpi to b nirnaary I* tab# (Vtaa ll» 
to slba. of WBitr. 

Aecordia# to Mr. Job* Dala of Maacbcatpr. who baa bad prat aapailaaer hi tb* 
ra'oatioa of iadlptfbc paactlcal parpotca, Ihla anibod. tboaph tatbar bnjt and ndto^ 
ttill (ire* BMTt accatal* rcaalia ibaa aoy idbar. Tba ttaaali^ of toaltp-blaaln 
by it b porrally halow tba aetaal itaaatitf coaUiard I* nn taaipla. Artot* 
lag to Baracliiu tbla lot* ariaca fmai tb* lime thnoiag a* iaaohihb ooa^aaad with a 
partinaaflberadnoad tadigD-Uax. Mr. Dale, bawrrrr, b of ojdnia*.lb*t «** »ban 
rrcry praeantioo baa bean takan, a crtliia toas prorarding It™ naa* btoba rto ^ 
■aerttataad raaac. caaooC b* aroided. Wbm for laataarc paira hidlga'blaa it Uaatrt 
witb lima ind copc i cr a a ia lb* atandbr Jail dmribrd, tbr qaaatlty whkb b tf**" 
oblaiaod by p mim t a ttoo from tny pottioa of Iht U<{iu4 b aiaray* bm than wbai 
it ihmild bt calnlation, rrea wbrn *o exeat* of Ibaa baa baa* .inplorad. 

t. Tb* accond method of datenniatoig lb* ladlgo-hlaa b tw i fo aiaad oa fr*b^ 
Aboat 13 nr 10 gr^aa of par* radigo-btoi*. nWciacd by inmpaatw* from Ca Iwg* 
rat. and the aama qaaaiity of the ladigo to be taatnl. wbicn maM be ptrctaaaly gttnual 
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» ■•d ^ J? *'****j T*ij^*** \l*^.^** 


^^vTarMwaffMvirntpbaric •*«••• <" fmtiun bt U. A to br<M 

l2«| «.t«ir«i»«**W^wl40 F. to «b-t M -T!!! 

Wn^r WiL »««««• iJaHj* rf litpoeWoriM 

taJuTrad M STim ■ •ddjd» 

Tlir ttttfttkY df Ip^ign twiw i* Uftcf ii of dpttiit III itrrrn* mm 

(UwiM •kick k nWfBtrd. It far n»»t>K «>>• oI *" 

Uaw dMolotka IdT MMam at lk« tniMloB at fnrt lBdw»,UM »a4 *04 MrMurui 
otAa miaUm at eraia IndipMlMni *>» 

oflWI«l»»Tk|ri*rabjrtI»«fatto»in»|ir«>pcictli*«i KM . I«T.. 100 . »-•I-*- 
Ou* OMM* b« uJi** to iw»f»* 4^* Mhrtlao of 

•iMM thk mMkm unitr»ng% ft rluMt M fOUMliBf. wlueli rrndm HqftM iMppWft^ 
m ■ towdard of wponooo. Ii 1» mrro M r y ako to par r»»‘ 

B—«|M« »ka gto^ii «<d«i« fodWatta* a* eaerto at tkt laip^ of »dlg« 

tooiai la _ far It aSD "!>«■ bo farad ikai tbk ooloor diMppran afar MandtM a 

‘ fafTtoJra rUl. ,-- 1 .., of .b. bla. -d-i- 
ootii lha arnninb tkoBa bcrmwra pmaaont, araa afirr Maadmf far ao^ I«bw. 
ModiicalMiaa of Ibk pnweaa bara btra tamidocMl bp rarbM «ba3ak ^ 

MMMaaaM of potoS, rbtarala of palaab. or Wrbna^ of poladi. to l«» 
btmblnritoV laooi bat aa ibr priodpla or abkh tba proem dopanda k la *aab 
iTSkaStoJ ~aX a»d-oparJSlk^ lb,aam.k-dl b.«i.«m^.ai.r 
tola aar ailool, doaariplkn aftbiat loodibraitoaa. Tba abola .**• ”**7*; 

opoa^aarimu oWirtwaa, aad iba ivaaiia abkb it afforda na^ 
m Ib Iba tot iSato. It m diOcok to toatiial, a atrtol eoaimriaea ^ 

Utaut aitodtoaf itofr laaoktot fhan to ^ to'^to 

diffcrtoO earn, too, to parr imo tin*. 


__P«rr Kmn uil|^ wm*a. ^ --" ~—w 

oalabata baa brca added to to dtruaiti^ui arnt. jhaa ol^ to a '•*”1'^'” * 
brawakb-naea. ab™ a acdatioo of craia tojifo to amfiajti, ui caoari^rara rf to 
toiiianika a^tord to to Uurr. toaadlr, H k aloMOt ianpoaa.Uk to aroid to 
domtoa of a oerlato ()aatttilr of aulphoroaa ocU dariag to aettoa of co aeaaiMyd 
oaiubark add oa rrade uidifn. Tbia aulpbumna odd darto to 
Irfrnrir- oaidioad befara to bhia aolpboia k ikilrared, P”**"**®^^ 

ladico>biaa k appofootlr faked. la rmpiopiap tbia jatoi^k k c^moa » ^ 

iSTtiT M ;s?^if todir-«- • rs* !:;;± 

_ wMoaa eoauto abor* M par eaau aad arffa«a qaalito betaaao 40 aao to 

Jrr coal. Tbk ambad toor ahoa a paremloipi of 70 iadigo-blai!. whara to maibod 
OaaoribMl iadieatra betwwa AO aad Ml . . . • 

a. The iblrd OMlluid ef latoatiar to iadiRoUae k paTfarrod to to fcllowi^ 
Bonarr. Equal aeiabu of to aam^ to be leatad aia tre^ w«k wpul q^tiia* 
^ (laieeatrBtad aaJpbarlc aoid to ibr BiisaM abora dcacnbrd, a^ to aobto *^ ^ 
too dUaCad with wakr and totradaerd iiilo jradnakd cybadm, V*;°* 

•ddad to mb aoUl top all rabibil eaacd;r to mna ahada of ciJoiO'. Tbo 
to aamok k to laUfo-blOB, to ftrakr aJl be to qaanlitr of aater wreearr to 
tbk porpoa. to ombarof aiaaeamafaato reonhad to raob cm ii>dicatlB( to 
rZkii« moaot TV grral oltfectioii to tbk aarttod eootoa to to arcmaum, 
tol to difamot ktoda itodtoo do not ghr to aamo bine »heo thnr too- 

lioM to aaluhurio aoid aradltotrd with wakr. aonw rahihanm a P««» •*“ 

otolaa wrwitoafre«ieh,iwparolkh^ It tbnafare baoo«ea d.facolt to to- 

»• to -dcr. «rf « Hc« 

aamkJS^ir -be« fa. 

4trr moat aiiidr to brin* It Into tbk condition « to aioet eokplole oM ecoom^ 
UMoarr Tbk k etfarkd either by exieiatof k to to eooenmmi action of alkaUM 
and to bodlea wbkb bara an afaniiy to oayjreo inwricr to ut own. anch aa wrtto 
lartak aad BUtallk oaidaa. or bjr miung h wnh toiMttog 
dkaolrtof k to a atniog acid, aacb aa to aolpbiine. Tba dr« ncibod k that wbieh 

**O^S^^mIam*toeito.—Bcfow brlns nwd to ladijpi maet ba bniken tote 
mnli pwma, the aiaa of nota, moktanad with bat water, and ibcn bft far a day j after 
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vktek It ii n im tU to » wft ta * mU. 

##IL omI 

a, i. a iraa oiMtni. X *•< >> lariMO Iflif, l> toek 

«M eyfl*lrir»l of nmntt* m IW haNoa. Ba4 fntiof _ 

'hha.a ifoo 

tn bmI ft«. raorWing • »tW»»«OT aaloo tW •»«»»* By 
fnam «, okJcti il Mia fca !• tta dmm bf*n fotat* »i 


Tfca Mlfo am • i»pc»aBla4 la A*. 


U t«l 
iaova 
fJaaara 
■Maarliaa, a 
a *ttmt.aa4 






lo tapan iti **101 ao««aw«l a tii ina ttHUn/,/,/. imhn ia J i aa m t r , tfcfaa 
Mao m *aeh iMa uf iK* fraaa. «liJ«li Irilarala tlw lalin auH *Kb oarr laia a 

8m pattr. Thia aiil i< apaUaaf (riadiag I c«l.cif taago a oltiaa. WlMoa'aa 

(ba paHa b aalfaraly gltiaa. Il ii dmaa UT bptha liiirnak §, abialk ka8 Waa 
prariiMHlT in«»l ap bf a MTaaad plag. ia orAar to por*fa« aap 1^ Ika batlfa ftaa 
bArna la lha onlUa of Um cock, aoA tbaralir Maapiag ika ac«<oa af iW nUna 

HilU af oiliar Ibnaa an alto bmA aafa» la aa ll y. (>aa of Om roaalMi af a laa*- 
nbariral Ireo «naal upee at «ba Inp. la arbieh a HOM af cerrri p aoA i a g aUpa t« »a»4. 
mnm to ban a «»««U apaea brtveaa it aa4 Um aiA«a aaA taaiMR of iW avaarl. la wlikli 
Iba ioAlffa andarfnaa Ike atcrMorp trituraUm willi «alar, Uw aiutioD bnaf praAaraU 
tn Bwaaa of aaattlcal thaft 8at4 IoiIm otatraof tba atooe. 

Tba oUnT hutrvAirata aa owaof y tat arttiac tha aal aaa aapprrai ar pf atn aa l a h ata 
of iroB, aavla afiikMi i|aicUinM, aad waur. Vanuoa noparCtM af ibaaa iagraUiaata 
an miploanC aa far iaataoer, I pan by vaiftU af ia&ga (Arp), S paru of a n ppi ra a. 
anA « of iW t or I af iadiga^ of ronma, aaA B of liaa t or a af ladir*. U af 
oapptraa. asA fOaf Uawior I of laAliPv f of cnppma, tad I ofliaaa. TW ■UplMaa 
af Iroaaboald baaafraraa paaoilAa fnaa tbr fad oaMa af Inn. aa vaO aa bioai aBlphala 
of ropprr, wIiliA waalA R-osUiaa iKa rrdurad ladiao-hlaa. Tlur tal barlag Wa 
6IM aitb aabr to oaar Um top, Um aialcrlala art mlrodaead, aad lha arbola after 
bring nirrad aavrral liaaa b heft to aUaii Inr aboal larrtra knara Tha cboiabal 
BctkM ohbh lahn phea b r^ aimpb. Thr pnAamidaof trni nbbb bart at bhtny 
lip the Daia rrdoraa the jadiga^aa. and Iba iadigo-vhha b Ibaa Ab a n lrrd bp ihia 
raama of Itaar, fonniBg a aolntioa, vhbh. aa briag aaaniord ia a gtaaa. appran par* 
bcilp traaopanol and af a para palloar culoar. aad b«a u «Ma raaaiad alwfaaar it 
c o oMi into rootact with tha w. witb a aapprr-oohiarad aallicb of rrgaaaralad ladigw 
blor. TIm MdiaMBt at lha bonoM af Iba rat iinaabti af aaJohatr af Ubm. patwalAr of 
baa, aad Iba bwiabb iaiptmiba of Iba InAigfb aoah at iaAigD-browa la coabtaatioa 
with UaM. at w«U an aaaA, ebp, fte. If aa iraait of Ibaa b p taaa a i. a UlUa radocad 
h>A)go-Man win tbo ha fuoad n lha aadiaMWI in ea»biaatiaa with Uaa. 

Tba c c i pparaa rat b naplopad in Apaiag eoMaa, fuMw, aad ailh. Far aattoo gaiida 
BO oUirr kind of rat b oatd at tha praopot dap. Tha dpaing p ro aaai haalf b rarp 
aiinpie. Tbr rat bariag braa aliowad to aatda, tha gooda ara plangrd tatto tba abar 
llqiKir. aad aftar baiag groUp wrrad abnwt ia il br aonr Ubm ara lahra oat, allowtd 
to draia, and aapoard to tba arthra of tha atmn aa ba n. Whilat ia Iba lipaid Iba Ibbrb 
attrarta a portioo of tba irdncad iodigo-htna On aoar raaaoviag It fraa Iba UgaM b 
apprara gir aa . bat aoaa bocoinot blaa oa aapotm ta tbo air ia e uBa anamoa <d tba 
oaidMiaB of lha radarad ndIgo-bliML On agaia ptaagiag It lata lha rat. tba da* 
naidbiag artioa of tba hilar dM aatMgaia fcmoTa lha iB^go*hlao wkbb haa baaa 
drpoaitad wKbia tad Breetod Iba rfwcubb or aaiaial Urr. bat oa tba eoatrarp, a 
fb^ parfba of rad a aad iadifo-blBa it attnetad, which oa rratwral (haa tba th|aid b 
Bgaio oxalbad Ilka tha tm, iut tba cohntr that bacnOMa a abada darkar. ^ npaat- 
iag Ibla proeaM avrcnl Umm, tba rogabila depth of eoloar b attiiaad, T^b atIrwC 
caaaot la aap caaa ba prodaerd hp ana Una e arai nn in tha rat, bovartr atr nn f il aar 
be. Tha baaotp of lha cafoar b inerraaed bp iaallp paaeiap tha gwodi Ihroaga 
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•Idle Mi»c ICud tka «•»«•»»*» «*• «fcn»«»•*»!- !■ ”•**• •‘**^^ 

Uti Z r,*^ AcM te fi. cayhiaati-aruk 

Haw. U j-tadT^TSd* W k» •*-* u b lai|«d^ •• <*•»« 

"^Wk« eallMi aka* coodi aia to k* iytd a nnUona Mo*, tkey «» aol fkatk*^ 

MuJiMlMi^oo^iMiMfvUMrtolMttaMtlua to ivpvdo tlio ^^ciog KveM la 

4nkia lV«* «»>«• • opfonao. » «P»«T«I- 

JlW fkWie *f* to RUiB iktlT wkito «»l*« a «U«rfOii ** 

kaTiac k«<a k»»rk«t ikot. fmxifm -ktok m 

■ L Tka ooBaff a*lt arta ky oitowaf lha ^aml 
tka trada^ k totoJoU* hatot* it «»• “J; 

_ BM k li tady aka* kapoaito* "“kni tka •»** 

Iv.lT’tir --danbia kaak. Tka pbeca at* oa* Mnartod 

apM -. ftitoaa toi^' ot aoai or of Wia. Ikmkkrt »kk rfiara koo^ 

touaSlaat. Tka« ftaaw* are *».«^ ‘T* • 


aaUr4 mwMb Tkaaa mkto coauai 
tffrvftiata Ikickcatog aatatitl. 
haiiio-ktaa at tka auiket. aa4 tka 
trnar uT tka aagatakJa tbot. atoo* 


lIT'rittSnat U tka raltoo k^ ^ 

•lUwlv dark. If it k BOC tka «k<4* atrirt autat ba oiyfad oaea oaon a amo 

^l^ktok th. OwaT— Wkan tka bon« of aat k imW 

Ir ■ « uTkara -a*, ttatal aaay^ion. tka *Bl b,«a«aa akal tka dyaa calk W. 
"fiiTk to»y. tka aakU of eoy—rofiUwaiat k prtwpkalod to a aowpaet ant*, aaal 

ratoaa^aaam? arta ohk monAcinry. ^T.!lTk^1fck 

.:— aito ikan k IktVa Itow to aaitoaatna, tkao It k called lafl. k ■ w la** 

tMt\ tka oxUUof copp" k ikroao do*i» la >^7 mL*tkkbthrS 

■fUrvarda aguaiad la lb# tigaor. to mdar to datoeh aai* <rf 
float* about la^ tbI. aa* aliackaa itarlf to tka «*»aT«, aod okiah if *****^ * 
• ooU eaaa* t.^ *»!**, toakoicaUy caBad 

ako datackad.^ tka todiflo paoatiat#* to th^ *? ^ 7T?? * 

Wkaa nrt*"*T jam k dyad to tka et ai p M a* *»t, tka lalta* k gaoec^y hatotd by a**^ 

•rfTSLirjIiJli |to»lato^S«i*h ikaT^. Ik# ajjrat hatofl to^ 

MiAlkr Am whicH io ftnwrt4 ui Utf cUm <4 r>o4^ ffwfmmary 

^ i?! ^ iiircd. eierM •IrrwM to bat witor# Ui wotwo pJM »f» 

<Bub rruuig M MWiwrto poowog ortr tbo top of Uw ^ot, 
tk# yant k ikta alowly wroad oacr, oot k alfk^ ^klX liquar, tW otkCT ^ 
owX pioa. It k tkeo toban out. wraaf. «apoaed to iW mt, aod aflato •Hrrpad.tkit 

oaanliaa totofl ivpaatad antil ikt Tfooikto ifcaik k oblamai _ 

Tka oiathudi naptoyad tar paoduciofl tka cotoim called CUaa Ua* aad pcani Hat 
oa ealleo hare beta deacribad aodar Calico Priatinfl- . . ., , ^ , • 

Tka artoa lof k uc a pattd ky dtoMloo rf Ike gtiwod lodim to 'aamri kala atto*. 
•kirk dm deoaidke* tka todifl^n*. and ikao dkaolr** U by maaM gf ito atBtooak. 
ai.xi^ aod alora a» likaoka added, tka Ultar betofl of aaa to modarata Ika fannro- 
I, , ....- Thk aat »a* emHoytd morr coauaooly fornarly tkaa at pactaot. tor tka 

Miroaaa of dyoiofl waatlaa aod Itoan goad*. 

Ito fenoef ttow*.i*uod trio iko only mato^ koowa to tka dym of 
Ratopa f<« prodaciafl ihe Wo* rolooc of lodifl* T<* lb“ pwp** *• 
aub^lcd to a pacuUar ptocra* of rmacntalk*. and tka prodact w ^ 

riBOC*. fat Moat par poac t indi** kaa lakca lha plac* at »oad to toe da#-boM#. 
aod tor eottoo flood* it k oow aaad aloot. la lb* dveiofl of oooUea pooda, kuo^ar, 
tka aai of wood kaa baaa rataiacd to lha pyaaeal day. far tka pu^ rathar of **- 
cittofl fenoaoialioB and tboa radacto* the iadipo wkich k cwpb.jod to t^ aaiM 
tbaa, tJuia of tonottiojc any (nlour w tot malarial to ba dyad Iiidatd, IM wad 

□aad kywooHaodwraiatldaoiiaalrycontBliiaao trace of eolooriiifmallrr. Vanoaa 

aahatiluta*. aoch aa thabarb kaa*#. ramip top*, ocld. tod other »««*ia^ ^na. 
kaa* accordtoitly beoa triad, hot otthoiil aoee***. aiaea iba fenorota^ k 
ttndily ■aiair"'nl ky taeaiu of wood tkao by any utker autcrlal. Pakal, arhich 
' t. L 0 
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imm €<Mia • tintt Wat i r ■ttttf. W |i*«fcmd «a ««a< W Mb 7 ^ ^ 

4 kkttaa«a 4 aa«taJici\mM>WM, Waa,aadiMW. UtW to-csM/a^aatriMt* 
•dk tal. ■t*4*r. W««,»a4 «art*a«i «f r*** tl*W »kt Otrmmmm^ W^ 
iMk imti tf aid ^kkliaf. BMbM atari. Tkt Witai lr il aMaa atuc8 uUt 
aUn la iWc Btad tal it M diWrab la tadtftauaL TW a Hi a f iat aMtiert itt 


liCflB.«WM tW Ufinmtt It mM. la caM’ lata a mat W fc namla d m. 
alum bton m b, MTrfXmMr. mm*, runmta mtiM; W lb. -la* 

dtraadtoBa. la taatwmmcr W tba bt t a it liia. Ibt laJI^ Ma t^ 


tad it ibm digital %j Ibt Maw. Una na * t1ag ibt W|abl W Mir dtciag, Cml 
cart it ttnatwy ia ordtr M pmttat iba | ta ctti a# fcntaatttwa fhm fmtimt 
aat ot fm tft mrturn, abkb if atloatd W fmmm* aat H Mad la (~ 


of Iba tod>|ta.ya* ia Ibt Utaar. tf aajr'wadMwr la da aa it abaantd. a it trfttud 
bf Iba adiUtiaa af to*, abitb aaai hit ta allb iba i 


, tolitL aad tabor aratak 

a^ ibal tawaimt* la toa abta pairtibcito awa «. Oa Ibt allwr btoL aa 
aattaa aT to* watl atae b* ataidtd, tlaat ibt acdatad iad i fa M at I* tm- 

dotd iaanlaWa, tad aabl lo aaa ihla t abb lb* awtatt^ 

Tba)i.llo*ta|i mwmil of lb. a-«b«d «r dytia* ■«*« 

aatnataaoll* Yarhahlt«.Oi*j a*«#*l*nita*»mtr*l>4.**f Ibtumjai — 

Tbt d7*.tau naptayt^t* timlar, bartam a dwMoIrr ^ t bat » Mtoaa. tod a 
doto arribtt aad tra lAt id caal Wo* I «f aa iocb ia Ibwbiwta. Tbot art au^ 
iwmdad b* briebaarb. a tpaa* tf > iiwbat 10 aidlb briait batata* lb* bncbaarb 

aad lb. itaa, bw lb* parpaa *f adaiilliad •k*o^ b| awao* af abitb lb* tatt ata 
boaad. Tbt iaianar mttw. af Iba brirkattb it a*li l a aiaaltd. U tattiac a tat 
the taDoatocawtonW**** madi—atat.id aaaa.Mtoaf MDr>. M to«dbtM 
7 lb* Id vaddar, tad to wawlt of Maw. Tbt araad aupptwd la iba Tarbabir* d^ 
it ma* tad ptafand fai liacadnabirt. It w ta iba toa td a Ibitb laaa«iab.nllaa 
paalt. iwiiatto ■ « «*■« aa i t n a ltral mMitl. Tbt lo d i g a^i graaad adb a*la* ia Iba 
aa*alwBao«. Tbe naWiWt taW la p« iiiit rt ab birmtaltito. bal it alto taram lo pat 
a nddiab lia^ w Iba aoloor. Tbt Ubm b Wa p attd bp paaiaf a t la b l ba* Mua a 
Hrtal. tbca dip|iias M ia aaUr Aa aa tnt Uiil . lMi a a a it aot tnio. tod Ibaa fattilil d 
litnMto a tltTo, bt abicb await a b ivdoetd lo a Bm liaaiW. ttl b d bp ibr diart 
o«r«. Tba aat b bnt BIhd aifb aatar, abiab b bmOM lo Itk^ fdU^ aib* abwb 
lb* awwiiab tav pal >■. tod Ibt abab it welt Mitrad aatil Iba aotd b di aa id rad m 
difliwed. aad M b tbaa left la auod aarllalniPud aaar ajcbl. Al • o’ciwb ibr acal 


aMWaiaii to Bqaoa w agaia trirrad ap, aod t qaarw awaa Mat* at* added Al III 
o’cioab. b piaia cl Uaw an asain Ibnma ai, aad at It o‘d*ab Iba btal b l aiti d M Itu^ 
Fahr., abbh taiaparalara wiwl b«.hrpl ap antil I e'ckiek, abmi tooilwr mail af to* 
b iatiadawad. 1^ ral b Boa rtadp Aw drtiaff. Wbaa to praaaai afftnaiatailoa 
M proeavdina ia a rtfabr maoBrr. Iba lii(aail, ib^h iMaddp from ' lai n l a bl a vagrtebu 
laallar ia aatproaioa. b of a jtUoy or olirr-pdloa cotor i M* tarfbea b ca»af*d 
aitb a Wo* Arab cw a en ppat aido at a d irrOlak. aad M rabalta a pccalbr anmoobaat 
odMr r ai to boMnai of to rat tber* b a awn af aar l im d ard aauur, ad a dinp 
pcUoa aoioar. If Ibar* b aa totta af Maw pnaani, Iba Umuw to a dark naan 
oaioar. aad b a u rtrad aitb a grapab Abn. aad wlara afrifakd, Uw babbitt abba ara* 
(hrawd aabiamir oa tba taribaa, aad ara aol emvf bmbao. Cbtib dptd ia a 
biaer of ibw kind kwa Ml cotorpo bnagwBibcd. Tbwaiataaf to ratbMwditd 
bp lb* additiea af bna, aad b af oo ut i f roaariMOer. Wbaa, as to alWr koad, 
tlwra b a drdebaep af Ima. *r la oibtr a*rdi^ aiws to AnoiaiMiN b loo aetin, 
Iba ll<|o«r aa^ainw dial a drab, ibim a ckp-Uba ootear i abm agMWrd, Ibr Sobbtra 
ahldi Ama oo Ma a affc aa bom mailp, aod abas atirrad ap ftaoi to bailout aitb a 
nk« it rfl a r n attrt tU|btip, or ficti aa to dpri* mp. 0 to fciawIMaiiiwi ha aua 
cbacked at ibb atigt, pairdbrlioa loaB trit ia, lb* IHiMbagiju laeibab a fwid odoar, 
aad abra atinad rroln* larga i^aBalilMa af gaa, oliieb haaa a Mb a Wat Ataw as to 
Bppficaliaa of a light Tb* iadigo b aow lolaUp dailropad, sad to roalms of tbs 
aal asp ba ibrown airap. Mo Ibnbrr ad diti oo of soad b i«<|Bir«d aficr tba latro- 
dostioa af to qautitp takca in >nl arllbg to rat to ftaswoMUo* hamg Itapl op 
bp addiag dailr abmt 4 to af braa, topTibaa aitb I ^rl or 3 piau of Uawi la- 
di(D b aho addtd datlp Aw aboai Ibraa or four auialb*. 'Tba nd w Ibra aacd Aw lb* 
Borpett af d}«Mi*ll||bt tbail(B,BatU to iadifo caalalard ia itb <taita ca t ia ai aad. aad 
[u ntowatt an ia*a towwa aaap. , 

W.wl^_ doib halo, dp^ b boM ia inter Aw asr boor, toa paaard iai- 
awdialolp iato cold vaMr. if it ba tallrntd la Uaia haapa baawdbtrlf sArr briag 
boibd, it nodargaaa aoia* ebang*. ahkk raadara il alWroarda fawapaUt af lalusg ap 
Mdoar ia iha vat Wbaa a per^ hloaat b ra qah ad oa to ctolb, it b dpad aitb md- 
baar I* a Ugh! parpb thad* baAaa twiaf dipped. Ia djaba, to cialb w piaeed oo a 
Btiwarb of top* atlarM leaa iim riag. abto b aupuiiiicd bp Awr tra* ebaiat at 
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ia ika mf MM* m _ ^ ^ ■nTirlir* ••d to ifc* ««r 

:rx:SC*et'H--H 

^‘* ***T !5^ fcLwVfcil.«f Mh^iTuO 4i«««rt frM M«« 

^^■s3KErS-z."^-sr^-s^3 

«« ar laakiac »idpk«» rf •■•(r> «» *•<»»<■/ ■• •• “ •“}*?•" JV fjl^ 

tT^sri; 

'r'| T J|]|^'**y(/ ta-Hj- U iwwiaocd. •fcirli i» **l*2f* * * ****** 

hr MM W wirlMte of todif* k *»»y «"* k Mw t«*d iM 

. ,. ^^Z «—«-- lacs in a anal awaaiwr Iniura lijr (In Mm/hm pbmbw rf 
PSlir^Thrfe^Srjf 5tali«. k far 4..taf »-1 m 4 colonn, Mch M 

•TlJaB^uj^S^ *i.. dh- mM ». W 4y«4 «r*in -»-* tW-*- -^i**** »“ 

that artiMM fcHhra mana/netlMv 

«• —y-r*»*-“i* —«^y• 

mmmmmLm ^ ^liLwarr Uikt tW0(liar Ummm* otm tonw, ^wpij pwowj 

^]7!«tLwt*Wr d^Sik tM •« •» «fc* ifiij^ 

iTUtaa iaU «W* BWr faM* »«* t 

oain to Ui ftaak ow a^W W>^ ar.«a •«. tha Im 

be •’•pM l yay “^‘ 2**** *^ ^ abWiua of a WtU baikeb't Maad. i>r>*bita 
!7 B»^ .«4. U l-en lb. 

nai>3H^^^M Ihrmrd. bclnit ** r*?* ^7^ 


cW>r 


lino. 11 m Mlpluu* 


af Iron maal Ukroiw ba 


^Mtoiiriliwultrd, JoJ apitt wUrt wlih ihiadteie. Tba 

”^2! i_k aeboaoftlia air. Bat ink oITjaii* a woaa dufAU wriiiag ohaa 

Im |-nWI.» an, lb« «nrr aort panairala *a |«»ar -.r. 

“'JT* Si3“‘tw2 '“r r y^ 

If U m^lr MarfbotL and la aaally tnmi or tHorri. Thmntan, ohaaaaar tM 
iL^^SiU b?dtaU»M taaipr baa a«»j«ltwl a mwba^ ^ ^ 

,*^, STi.3 IBM bawWa aadoaU oorkad af. Sotaa iak uakata allow a tu ibmUI 
a UNla bi tba va»ka hafcor BMUbj\ and mppnaa that it will thatnbj ba ort aa BaWa to 

«»‘Bwla, amnaaK Vot^ aad arati 

bafk al»^ <w4a««1y aalSutad. M a ooM alera Wa <U«t«, 6l lha ataoalactaM of 

“^O^nh^SSa'i^lbTlieiiia fieM abora. ia Mb aw tiah a»d powariW tkaa 

_!^Ja, ^ r-11-TtbriaglalbrfrataiuUraabair i^walw w 

hajSdad. or aate iwratt raBtmiof tS«bla tak may ba auda frooithat wwMfbt 

“'^^a:: IXTZZ^ooty aboMMa balf of U. n^ma lba. pH. -IB 
tA bfte oct UM maiiiiwi ■moont of bkek 

UM W Ml-S ^ ^ 


w rfiilytMii inm. aktoh. «iU animf* «iU Ma»« *«7 

Mf Slrtij'kr*iirfkii^ fc» «* 

i,l •.•d iM» mmH ••» h*Mfc- ^ lfc« 

ad far « Kniaid and lUehaM4 tlidMit aMk «» Arabk ^ 


tt (alia lo< 

hM fiaad cirft* wdl adfati af I 

Rml faL-T 

viarfsr, Branl 
■foa til* wood - - - 

•uar. A litifa ■>■• «k* aafaBr. A di*n«*l«i ^ , 

^ af far** ■ wm WMifal l«d hOk W h » 

ror»M« rad mk W Ibr ^ ■«? b» “iii* ^ba^’k^ tvmkm»lm -aJi 

la wafa kj^diatilrfa# l*rMlaa }U» » 


«kka badto 


a aniall— af aaatia aaaL Tka klaa akaalil ka ' 
llirnaiag kaa girra tka fclfeaUg aa fka km fnrwala im klaa iak i — 

M>t 4 aarta of r*'akiarida af Iraa la aoMaa alk »» par* af wat.r. iWa 
4 aaru afrraaida of pataaaiaai diaaetaad la a liliki aaiar, aallact Jbajm 
U *Wi atratal addiikiaa of ».mt, aUaad la dfa» a^lta^ 
■oo^miadlla ikiaaaa pan of ciaalia a«*d. aU gt^ ^ a aalmaa rf iW ( 

aaalm, a»4 araa appaarato aaamaa a p^adlrlal ^faat aa Ikr braadp af ika lak. li 
aaa? ka kaat vttkaal aag addiliaa far a uaaa. 

CkM aT/adiio ual.—P imm aan. Ihal laaip kltek pandad kjf potiafc Ipa. 
anaad wkh a aalaiiaa af gtaar Bad driad. flanad aa Uk wkkh »aa prtfanad 
artiaa to tkai af Ckiaa. K MrHa^. la kia laUntbmft iraatlaa railtiid /k fa 
/War* d ntmk, ia;i, that Ik* Cfclaca* do aot aa* gtoa la ika faWamaa lkr*r 
laki kat tka* tkay add ♦*g*takl*Jalca^ ablak raadar N am* knUaaa 
iadrUbI* apaa papar. Wkro ik* btai kaop Mark ii Iralgatad adk Ika |an«al griaHa* 
aradatloaofriaakkfanaa ao daakt aa iak cf a gaud aokiar. kai aaal* ika ahauag 
ftartar*. aad li aol ao pmnaaaat oa paper a* nod Cktaa uik.aad k MtCraahl laid 
aaBilm lalo a CxraiaUia* Jrtly. Oh» any ka fapHtad af tka griallaMm PMfany 
ky kodlngii fara laagliaM.or tokjactkig k la a kick krai ia a PapUi digratar , 
kal aa aaaaiaia k apt le ke gverratad la tkk arty. M. Krrkad* taroaiairad* atarak 
gun muAm by aaipharte laid to bi and ia ptafataaca u» glaa llr givM, kuaratr, 
ibo faUoaiag difvolioaa for pmdriag ikla faik ailh giad. laio a aoialMia af ffim ka 
poon a onaetama o d aatalina af gali-aali. akkfc nen aa in aa saalaalio walBaai I n ak l ag 
pradpHal* Ha vaaka* iku aiatirr allb km aaiar. aad dimalael b la a igar* lata- 
tii« af elarifaid gUr. 11> dkrrf tttrm, aod •oaorotmaa it la ikr propar dagra* far 
kalag latopanird alth lb* porilled lamp Uatk. Th* aniiaiiaal 


Had alth lb* ponfied lamp Uatk. Th* annagaal anarlpl* la **» 
I piacipitatefilatiao ahaa In aetdk aannatad. a* ladoM kotiiaglko 
bmavatar or amgaraia Tka ftnl bmUb af maUac Ika Iak 1* to k* 


1 pri nrl pla la 

labl** dart am | 

Bot-galla aiik bmavatar or m ag ar aia 
prrfamd. Tka lamp Uack la uid lo fc* mad* ia Ckiaa, ba ooUaedag tka naoka af 
Ik* ihI oftaaima. A Util* rmopknr (akoal lao p*f rrat.) ka* ban driaclad ia ik* 
iak of Cbiaa. aad it tappam d to improa* k. la fl ni im jrf gak* n tkc iak par* 
MBBTSt on Mprr. 

/adrfddr ML — A aary good iak. capaMajC mialiag akioriao. atali* acid, aad a^ 
talioa «iika hair prncil or •t>>nrBjU|afayfl[|rA^cm«>g aoaMaf lb* Iak aad* bp 
Ik* prMadiafWwnum^^|ll|^^^^PNa Oiiea isk. It arritr* oatb Maoy 
oikaa ikk& kal tkry ar* all laArriar ta iiar> 

plUriip Batailaa af aural* of atlrar 

ihlrkaaad^HHi^BPIMiiNnapaa Uaaa or roUaa ckdb, piaaiaaaly Imboad 
vith a aniaiaa af aoda. aad drWd, b Ik* erdknep pataaMal iak uT ik* akopa. IWfara 
tka rlmka ar* oaakid lb* vritiag abaaid hr rapmod to Ik* aaa k am, ar to hngbl day> 
lighl, wbiek kladUnnaad kaa iMoaid* ofailtor. b b •aally dnahatfad ky «kluriM 
sod amimmla, . 

A good pmaaomt Uk any h* amdt by miaiag faatnmg oatatiaa nf dkland* af 
pblimun, with a CcU* pmadi. aagar, and gaai to ikiohaa. Tke wntiag amd* thM«* 
with tho^ b* paaiad oarr' wilk a kat aat n oih la g tno to ta K. 

Aambcr Udriikla Iak any k* praparad by addUg Ump klaok aad indigo I* a 4o> 
kttioo of Ikr alnira of wlmal U orrtic aeid. Tbb uk b of a htaatlfW Uiuk colnar, 
at tkc aaam barn chdap, aad aaaaol b* raamard by aaiar, cklenaa, or ditala and*. 
M. Kcrbargar giaa* lb* faUooiag diraotioaa for lit prapamioa i— Wkoat glatra b 
carafoUy ftoad from'Ik* afarck. god Ikaa di«aa)**d ha a Ullb «atk i*«ib aald i ik* 
Uqald b BOV auted with ao mack nig wator lka( lb* antat laa kaf aboal dw tiraagtk 
af aio* rimrgar, tkst b, mmlraru** <** arigkl of tarkanal* af aoda. 10 grant 

of Ike beat lainp Mack aad I graSM lif iJugo, an miaed wiik 4 oaaat* of iha aoUtion 
of gtalrn. aad a ililb oil of Aiaat addrd. Tbta Iak an/ ha •aaploytd far maikiBg 
liace, a* it dnaa ned roabl amkaairtl fareb 
ladriibb iak of Dr. Traill b caaectUUy lb* aaau a* tka akoaa. 
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lotlwwJilyrf lkeliliK^oa •™‘ 

SSU^«uW.iWdb«a* w ,. . .. 

ea bebri6*dft«» 0« fcWP ■«»»«*». 

>7^**”**,* ®?rv^ 7ji7iiiii»iin-TT ••I iW dn*" if* iwm* 

IS? w^T* i/iipkilj.. tW c«»- 

tk«l Ml «»*l»d "f "Wl ■“ V?**' 

\?S riM*Vn or rt. -1-*—. 1‘ "• 

by nil*** t« ibia. ^ •“ ■"« r»iiy i.»i»i.««-i 

‘^a.TtiSi'Sd alllliii«» *"» K***^ kydriodk irfal m “|j|; 

«^«ir iToin Mid. »4 Mta. 

“ r ». -.--i-r u- 

•« *'*^ -hif. «a 

Ui OM Atmb itlnii J» caobiaMM _ H If eitrirtid by 

‘^•‘^ rwm -kicb lU ihi Kita of 

iC‘l^to2^^bJiM«rb«X okiif «il« of‘fc* WP 
'.JZTSLiTX^^TS^^ —t.,««T.Uy idoplid ft. 

thi laneiM of tb i ^ A.llmr«.A*o»iooi il • fc» 

*• Uw bi«h > on..M«.bU qiMUty of fcdid. U 

**“^’hTi^bT inllulMli**. Tb. Ii2f-fi»ri Hh or kelp • W»h rtmihu u 

xMi Ibioor io Iben lolifU »Ub ibo— oo««*hih of H« buU 

artooif-idnilpkiin™ 

• ^rtlTK^drf ■WdinbM loiod an *ttb pipo-fliy I k k Uicn be-irf W »4«“ r, 
whn Wnoiido ilnUTimiiod ft *U“ b«» not blpbor. M«•• chlo. 

jts'trtrJ: sram lu --u-. &, n.^. - 

kdinr ta eoodnftd bi iphmcil gln« «ond«»<T»,o«di Uouif Mo ftomb* 


inoN. 


eu 

apfraMf la wk alW. Mi4 h iii Tkl dh* «r« lata iW adM; d»fa4 aa* kaia« tmi la 
tb« Mek offkvUftAMi iMfti. 

TW yihm la p«nM hf matOiMMiML 

TW ftitovt&f $ K€ m9^ m n ftt muu tka fwtlas! 

^SSim iSSSlmL. ^B^kia* Wjbbb* 

X>1 ♦ >laO* * Sll50>« R*SU« «- MaM)* * I * IHO 

TW Rniidi toliaa ia aialaalTdy aMaa<hiifan4 at ftaai iW WIf af iW 

atal aaaat of tadMtf, aad IW wMUfa lilMdi af Saottaa^ 

tafia* to a nyoMlteUa afif. It* yriaary Ipfai Wtag a rt aaa Wr t u l win at It U 
Wfw**** aoaalH aort aiik ia ■ioatioai. aid. (haU* oraU*. kanag a g fi ja k k la *k 
ookwf, a aodaOke hain, aaf aa aartf kot laota. Btaa si sHtaary ta ap ar atai a*. aaf 
iman ttpttkUjr vWa SMia. It it araalbly ToistU*. nalitltm aa afuar kW ikal at 
f kkiiiin hoIt Msrk vaalirr^ 

At m* /. k IWctc sad M 947° F. koOs, aa4 Uc aa *»ti » 4 late a ategaUterM siaM 
ospnar. Ilaisy aomtksWWdiaUM. ia iko pnaasn af itetai, at a IttafatBtsr* 
of m is sea ia ika pnK«a^ auaaitWtara, 

IfHisa, ia iko aalid Maas Ws a tpttia gtmrkj at 44tT, tko ifwHIr nsiMf of Iko 
Tspoar Wtag, smanliag te Osans. fria Udia* it aalf aary tUnkilp *>(014* ki 
waiff. a t^tairisf 7000 |Mm at »alcr te 4ia>lr» ki rraa lk»a it taqiam a paUav 
virfoCT IniW Mteij.a sad ia sMd ia Ikal Mate m s tate far Mstvb, aitk wkiak h teraw 
a Wsmifal klas eaai^aBit. «ki*k it, kvaoarr, dcatruyod k)* heal. 

AlaaM aad <«k*r diMoIra tt aara mdilf t Vat tk* isost povrHkI saivaau af 
Is dl as art IW wdaiioa* at tka WU*^ ludta* alaiai iW Aia, aad awat o rp al o 
oaVoauMro, of a Wowa eoiuar i b MtaiVa iW airlalt npidW i Iraa ar aiae adag 
raaddp dianitrod Iqr it if |4and la vatar vltk it, aa Infi da of IW awtal Wlag 
foruHd. 

All Ik* «HBpoa»l« <if iadio* «iib tW ■atali aad vitk hpdtricta at* d aaaa aa ta id 
Vjr akiaria*, aad mrrm kjr bnaaiar, i ndhte Vataa aat fte*. Adaaatag* la takaa af tkla 
fittt ia dateirtiac tka prcMsaa af iadow. tf iW Isdia* oaiatB la aaaiViaallaa akk a 
Bvtsl. or aa ktdriadie add, its aolatios will Bot farm tka eharacirriatie iateata Via* 
rmnmad aitk tiarch. Vat ea ik* additina of a linlr aldorlaa, ar aniatioa af Mrarktay 
powfaY. the ia di a* I* art ft«* and brmt tka Vlas campuasd wilk tW aunik. It ko*< 
mfav iW iodiaa taiala as kafic acid, it wilt aat sat apM tiareV aatil tadatad hj mtmt 
r*dBciiicap(al.as wlphatiiasaeid. la aaiag Iks ekteriaa cow anat ks taWa aat te 
at* kw Black, as it auald sail* wiih IW India* aad prarrat it aclkta oa tka tiaiok. 

Iadio* is ut*d te a aeasidcrakU ortaat ia aMdiela* t «k*n takaa la laifa d*«*a h la 
aa irrhiat paiaaa. bat ia snail donr* it la a aimt *alaahU mrdida*. partimMir ia 
piaiidBlar awalUng*. and ia aartaia farau of goltra. Il It alro mark ***4 ia pkiito- 
graplijr. TW cbnaiaBl arabol Air lodiiM b It lit siiaiTalaiit BBteWr IM-Mj aad 
tW eomhlaiag toIobm of m rapoor t. — IL K. 0. 

IRtllll.'VL A nra white aw ta l , found ia conoartlna with plstiaaai tad oammao 
The asiorai oonWastina of iridlam aad uwaiain b eaiird tW * aatire allojr.*' aad aa 
aecoani of ha harlaras b aaed te pnial mrtsIOe pcaa. Sm KatTra Atxor. 

IRISH VKim. Sea Aiom. 

IRliN (Ar, A.| £ura,0*ria.)baawtalafBblBbk-tTa)r aolilBr,aad adatl Abmat 
fiaetm. hut It b etpahla of at^tiir^ a hrUlisst tariaea bp potbklag. In tpadSc 
(Tarilp b TTI. It b tW awiat taaacioot of awtala, sod tW hatdaW af all tkoaa wVlak 
ars mallaakla aad daetiia. It b itagaiarip laa t i p tikb tf tW magaatia rinaa. tab la 
hi para Male acaai letr* b. IFkra rakbad it has a alight aaieU, aad h haparta to iW 
inagaa a praaliar aatriognb tastr, caUwl chalptaiata. la a amba atateoiditre hwb 
iptadilp siidiaea, aad hoenaw* oarmd aitk a browa ioatlag ealtrd nwt. 

Ererp pmaa kaim iW a wiriA dd ean aftkb tralp prwioaa bwtal t b b tafwkl* af 
VaiageaMiBBaoldaiifBapfamiorWiagdtawaoal ialo win* of sap dral n d *tiaagtk 
aaHaaiwaaiorWiograinidad mio pfaln or ikaetiaaf bahig Wat in aaerp dinatba i 
iifb*iagakarp*iKd,kan!aiird,BiidtnA*iwdatpl«iaanw Iwa aa rom a u aiattp itialfteaU 
oar wnmi. oar drtirva, and rraa oar rspriccai h b aqaallp aarticaakb te tW ana, iW 
tewDOra, to agfkaharv, aad war i tW laata ore Amnahas tW iwurd. iW pImigkaWre. 
IW aeptW. die |fniiung book, tka B«*dW IW graver, tW aprteg of a oalrh or af a 
ratrbg^ tW ak iaa l , tW a kai n . iW saafanr, iW caai|WBa, iW esnaoa. sad iW boaiK 
It b a nwdiehia of mack vinor, sod iW oalp mrtal frireiiUp tn iW knmaa fnaw. 

Tka caws nf irea are ta a u ar ed o*»r tW mnt of iW glaW wHh a Warficrat pruAMbm 
paopoatioowl to iW alilhi of IW awtal; iWp an found aodar ararp iatimila. and avrrp 
snaai ia arrrp mhwral nmaalion. aad are di iiaa iia a t rd ia rvirrj aoU, Coatiderrd ia 
a purdpaUaenlopbalDaiataf rira.whbaal ir f e r raea te ikabiai p a tt aa ra A* fvda*- 
tioo, tkcp laap be rrrkaatd te W IS la nninber> naawlp, I, atiiTa boa of Ihre# 
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Til iWmMiljMiwiifI 1 AmaMnf loaiW.v<iiflM.«lMkMat BakwBka> 
la la tm. t. A mmm ««<(Ii1bc I4(M «M*< la IT4A aw Ktia- 

•n^otA. m lA> Taaiiri. A TW ■a «a l M - VaraUwAM DarnfaA* <V«» 
hi Tlihnr*- «hwA a»I^ W Itl tha A A aua* al 71 1'iaaaa y aaali v^bt. al^ 
Ad a* Hntduaa, acar Affw, la Oaalia. aa MlA May, ITU. A A Maaa la tba 

|IaatlaaaiMaaruB.iHa4uil7n.aallwHaiaWaa«aatb«Of«al rah Biw a*4 OiW 

Rayaat. la tb* Ca^ Calaay, arigiaaily awkiaa 300 Ika A FaoA at Ua"V*> ■ 
llaaoary.anolaaiaatflu 134 Iba 7- rnaaOairaiaaala Alabaaaa •- Traa ISaaai. 
A la a aaoaa rmat aaaly^ af tka taaM. lA Fraoi laahycal la Xiath Aaarwa. 
11. Fraai BiUafA aaar Tfrrfa. aUcA a ai gliai a b aaa MM Iht. 

AacanUa« lo Ak^arW lAUtaM-a Aatvrlaaa Jaafaal^ ika M aT a t W aric 
aiaaca la wt aal adaciaally m two aaaaa TTia aaa At lrai yn la Awrloa liaa 
liaraaaB 33* aa* 44* ]«. laL. aa4 la aboat 13® la laaftk lla <UMWa la awa aa 
Iwftw X. £ loAW, MW»ia« iWgaaanlUaaaflltaAtlaaliataBal. flf ait iha 
ce t n mu m al tbit ybi a u w a iia Oatiaf lh» Uat 3« yaaaa, tM atat. bar* labta 
ylM wtabia ibtaa liialta taA maily la lb» ntiyhboatlMal af iha aaa. ^ aaaa «t 
tba wtim eaallaaat. »i»b Iba ratayalaa tbal rtaataoOa lO* ranker in iba aaatk. la 
boniulHl by iha mm» Oavtm iJ lalitaAa. aaA MUma a aiaiilar aaatk-aaal Altaailaa t 
bafit h«aKiraUiaot*laalba"nntkrflha Ataartcaaaoaa. Of tba ak » rr.< fcUa af 
aaraUtaa, MO far caai. acaaml nltbla tbia ttwa. aaA atra alio eaatta t t a lil ia Ibai 
baif of tba aoo* ablab t alaad i a l a n f iba AtlaaMc. 

Tba MM raaaubabU aaaaM at a iataarte Iroa ara. ibai IboaA by I>mi Rabia 4a 
Calit. ia Tocaaaa la Soaib AMtlea la IT3A traigblBf MO rata | Ibai diaeatrif.^ 
la 17*1 oa tba RiHba ila lb>o4r|pf la BraiU. titiauual to aMBMf* 31 aabia (Wat, aa4 
toarigb l7.3mlha.|BB4tbotaatha Ila4 Uitir ia Lfmiaiaaa. waiftkiBC aboat MM Iba, 
aa4 ymraHaf OiaiiBal aeukadtal cmlala. 

c. 1. iVaftt* Sin/-Inaa.—Tbia aa bitaM * baa all tba ebarattara of aaat ataalt it 
ooaan ia a biod of aiaall hatloa tafol. aub alnaltr amabNl aariboa aad a franarori. 
aaajlagly Inr KTabiad. It ia banllr la ba taaabad by the lla, aa4 «tU acaroalf lattra 
aadrf tba bamaitr M. Mnaaiaa Ma4 Ibla aalira ataal m tba tdlata *f Hcalaba. 
arar Xrry, datautaKat of tbr Alliar, la a apoi vbara ibara bad *tut>d a aaaai of 
baraioy co^ A aaaaa of 13 Iba. 3 oa. of nail** alaal vaa diaroamd ia that yUta, 
baalda* a grrat autay aaiall plobolaa. 

A MtfieMi Ih/ritautOt Artmita! ina | dranHdIw*. Tbia aiaotal ll foaad 
niaaai**. granalar, ar culaiBaar, gad diaaaiaigiird. U la bnttla, *itb aa aa***a 
(Vaetarei ealuar,ail*erarbilr, or alaieal ataal gn^.n ilka gray lab nr y«Uo*tib tanuabi 
a|Mciie gratiiy 3—34. Wban hcatod at a cloaad tab* It ylrldt Aral a rad. tbaa 
a brown aaUbaat* of anlpbarrl of aramki, and ibra a ia tall ia aiaaaia. iboa* raHotia* 
loatala lilrer or gold, la otbora part of lb« inn it irplaard b* eobaU. b'brwing It a* 
a doabl* iBlpbkU tad anraidn rf bon, it* Airaiala wonM m F*!F * F*Aa, wbirb 
repair** boo. 33*3 1 aalpbar, 134 1 anank, 43 A A apreiaMa analytad by Plattarr 
gara.iioa. S4'43i tolphor, BOOT i Bnaaie, 4A'4A Miapicbal iattaaaioa ia Iba wb a* 
^ FircibriA m Maxnay. and ia tb* In niaaa of Hobantla, Htlrala, aad fat t'orawad. It 
iaofnoaaeaaaaafBof iron, bnl b la oetaaioaally worfcad fat tbr lilaor b roniaiati 
and a* aa ora of aiaraia. 

a »An* nljiimrH tf inm/ iViaantir irm pyrt«M( «r A/arrm>l*. — Tb* brona* OT 
braaa yaltow *010** mablaa aa to n«o«ia* Uua niawiaL Al lb* Mowpipa b yi<r* 
uS bi lalphar, and 1* toaTirted into a globala attractable by tbr nagart. ll la bnttbr, 
witb a cnacbaidai or OMracn ftartam. lip. gy. 44—3'l. ll ia anfatbU la ailrie acid 
witb daaoaition of aalpbttr, bal ia aaareily adrclrd 1^ bidroabkiria arid. Ii ia a 
hlMilpbid* af boa (TrSO. **'7 i>M, U4 aolpbar. Batobcll Aaiad 474 troa, M-7 
lalphari aad Ueraaiim, 43-03 boa, and M43 aalpbor. ti la tvry babt* In dwaa. 
pnaitinn, briag aometben oaidiard lain aalidial* af boa, aiul anaiitlaM* into bydnird 
pcrotidc, lb* aalphar btrambm ali*g»ib*r tliailBalrd. ll I* oa* cif lb* nM aonawa 
miacrala ia roeka of aU agn aad elatMt b eeatabnally wabiiaa balb gold and tUtrr. 
It it aaed lor tba aiaaa£H3afV af aalpkar, aalpbiric acU, aad alaa^ bal aa nt or* at 
bon b baa an mmmrrt i al valan. 

A llcaoArdnai aoa fjrik* at fynar.— Tbia aiiarral ia dtatlagobnabi* ttam tba 
fimarr mUa bt ila oolw aad form af ctya l a lli aal in a, tad vta hiM till laialy too* 
foeadod k by ndaerakigiau. lit laribe* ia nAa ndialad. 

A Mafottk troa fynin, py rriU ri' a r ^ t/U augaalkM* qf 3l* Cirinaa — Tbia niarnl 
Jrriir* cbiedy in lb* igaatnw aad rrt itaUinr, nr oldar atratiAiid rorbt, hi twiaa «>tb 
rarioH nr**, lit cotoar b brtwwn noea* yrllo* and eapp*r ml, witb a piaebbreb* 
biowa Lamiab, nnaJi grryiab*Marb, aad aMr* or I*** auqpaetind. Wbro b*ai*d la 
aa open labt it yWdt tai^aroai Ibnra, tral on tahluaatiaa t baibrw tba bitiwpipa na 
charooal ia tba -Mdaciag lUaia b fbtt* to a bUrk ntongly oacoalie global* t it k 
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Tba Ikaimila of WliAharn a c a a ra ia iIm rartmiftniM IhaaMaaa atar ika aal- 
rtnf ar taHheaa4||aariki tiatt rackaafna akith Um ibnaatiaa laati. Tba (roMar 

r rt af tka tsaanliaat (hna akldi it k ratratMl an mUemmmm. aa4 to atiaatita 
aAaa tWaMttaf Uaaara la wkicbika »ia1lia«i atatanM ta. Ikal It ■ AAcah ia 
aacb timatiaaa to otaia a drar Uaa af Ika aa tui a of lUt hapiwlaol irpmit I iraa> 
nof twi SmfkJi (7 ttm of Um lutanlita of Iba Wkliohatao Aalnal It Haaiir^ 
ea Dm tpoi. at At Otatar Moor ta4 Watkia|(iBi aariu, Ba4 IM^tM loaa arr ta«l 
iato tha iraa awkiaa Oiatricta. la iW yaar lasa.«Jia,t*lt haMorta taat a«Bt Inr taa 
aa4 rdivay frnai Uta inaarMaw ditlrkt. aa4 ao ItM tbta «0^0 Hna of iMaia- 
tita atn asaottttl tJoriag laM (Ifaat), fer Ika tafipir of HuAmlaliin, lUalb WtW«, 
a^ athar Atirktt ftaoi tWn ra» lotaiiiita roaM^g ila VMlbn b bnagt bat 
a bnr priaa, *a. horn lit, «if to ISO. (M I- 


lent pnaa, *a. itom I It. M to ISa. (U par too. 

pn MIooIm aaalyMt af toM tataMly ttlartol taaipln of lha banattito of tba 
rinatfi^ litontoao an^ Mma. Otob Ba4 apOJar. (JVtMwa toa fMomml 
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Tba aat b M if a fn ai liiattl<>art of Par by i blr t aad SoawnrttUn alaa coataia rtiat 
and dapotita af hmtatitr, thoogb of a qaaliljr aal tt|aal to iboaa «f Ijutaabirai lb* 
•am* or* ia abo mat widi ia tba Davwiaa auici af Dtma, Wnt ffiaaifttt. aad 
ComoalL 

9. Bnm» ftrnmmtUmt Bmro oaidt ^ irtat fMnmt nraft ^ tfa*.—Tbia tatciaa 
aflordt aioaya a yciloa povdar, aiiboiit aay ibad* of rad, obM paaM aooictAaa 
iato iba faiatn biwa, ar 'ralral Wat*. Al tba bhnpip* b baofaan brova. Md **ry 
attnciabia by tba augaati bat alter aataiaatbia aad coeilac tba an yMdt a rrd 
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528 IRON. 

Mit Cariatkia. la Ik* Enk«ni. aaaf fimtHtt ta Stjria, li faM aa pmimt aa4 li 
«na|^ iaaaaM ^aarn. Tka malkn^aeJ Maawi. aaar MMaftaRtlM twM* 
9t Uafaa. Ba4 WaMB ia Waai^kalia, ikaa tuaitar aaiaaaira aaMMa i akiiM ia Aakak 
sa4 ika Han k braa Ufgt ntaa ia pMaacka ar OavaaMa Ikatal^. UiWr **f 7 
rittaiiaa AapaMli af ikia an ar« kiaaA U Ika r|f«aaaa,aa 4 tka Baa^ arovtarat at 
Hfaia. •• Mar Bilkaai aa4 ai Pack# atar Bofala b Nra Htiaata. Maai at ikaaa 
fcvaittin jrbU SaacnMatai m 4 tkaaa alaaaecar b MaUia *aiaa al Joaakaankal 
b nokaaaia, Fiaikara b Saaoa;. Kbaahal b ika liani. UaarakiDaa b Uaaaaakita. 
AJatoa Moar b CwakariaaA. aaA b naajr at ika Mbn at CtaaaaH, faiHialatlj 
tka ran kruaoaal arinu (iVira/V la IbataaA tka cryalaQba awkaaata at Iran 
eeean b tka Iteaaabaa at Seatk Wia a ia i rt i k l n m 4 Nank Orraa, aaA b Ika carW* 
a tf rr n aa Inaaataaaa at Xnwkaaakariaa^ 

Tka apnifla raaitjr at aa^ aarkaaata at Iraa aatiaa Aaa J4M la •*«:. lu 
arbdtltafaraik likalkalafetrkaaaaaaritaM. aaa^aatarbababL “'ilkaal rhli^ 
b( Ikk fcras In eryataU an aaaartaiMa at aaaiabiac aarbkia yaalitka afaartaaala 
at UaM, dU il laana abolly iatn tlua atbaraL Wkra k aa t ad bailWa Ika U aa>i»a k 
lam bnnr* akkoot ankby, aad k a ea n a attiatlaUa I 7 Ika moat aBa? kaiaf 
alifkii; baatak b ika flaaaa at a aawUc. Ena Ij a aknal atpoaan la Ika air birr 
kt Atraeliaa Orcaa ika aiba, U alM mniari tka mm krawa Ibl, bal vlikaal 
qainag tka BMaaatb qaality 1 afW loag aafaauta la Ika air H kicuani •koDi tan- 
nrlck lain k)r4iaia4 kmatUa 

Tka aarlalMon b ogapoaniao at Ikk bifortam ouairal an ilwaa b tka Ivnavba 
analjwa. 
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‘n^ nn.rirvad aaa aMtatlarro oi^art. b oaanf tka anal btaraallaa aad rababU 
Ibal ia kaoaai k aflorda aataral MtW wllh tka graatcal fteOkT, aad ---irair Ian 1 
Itaalf b(M la tka CaUbn itarhrag ibrye. Il *aa oabg b a anat ainoan la Ika 
pnatiar qaalil 7 of tka bm wkiek it |i^aen ikat Ika raetUraca loaf noiarkad b 
ika eutlarr at Ikr Tyrol, Styria. aad Conaibb wia dao. It vu caUoi by ika aUar 
aaaermlogbli,alMlarc. ' 

CkalaMaaaraiaoa ataaa.->Tkr ronpoal eariwoala at iroa kaa ao nbtkM an- 


7"^ nrirlT. Il eonnnkaada bhmI at tka aby iraaMaaaa. poni. 
colarly ikoaa vhlek oeaor b btlraad tphcrnidal tawan of nrwoa aina aomia iko 
^nraim 7 T»raloor oflkiaonboAcaayallowiakkrooo.r«Uiak7^ora 
•“^^^■"'•''ongrataad.itliaaailyieralehoil.aadfinaayaDoa- 
IM brovn w ffty pnwier» It •dkcrvtt^ Ih# Umnc, Iim aa odovr alMiuv afoiuacvoaa 
krotkad apaai klaekm at Ika Uwpipa vltkaot atrtabf, aad baeoiBaa attnrt- 
aUa by ^ iBat eakaaafioo. Tka inwataaca at tka aoal fbtnatioa adaiU at 

a aunral dirUoa bto two gnat e l w a n . via. tka aryiftiriim. aad tka ‘Vrl* rt at 
eatknaraaaa. Tka eartky or litkoid tarbmtaln oeaar b racioaa b tka appar 
iMMona ikaj^ and ^ aatiri apoarda Ikrongk tka cool tonaam propar loa^a 

•*«»aai»a krda b Ika Jaranlc fonnalimi. 
paitiaabrly b kcotk lorkikm | atar lha appar Ikait of tka Koi, or kaaa id iha 

ooliln priqM-r I and am bfkar. n oodobi and pttkapa M hoda. b Ike Biddb uolilaa. 

n Oafcrd etaya. Thn an aloo found axtaadnly aa enaraaa at aodalea b ika 
aar^ and oa bb b tka fnaa aaad. Wkca tkaaa gray oarboaalaa eoatab 
^b aboad^ tad whan cby • not brgaty paearal. Ikry an anaarlioMa ekaogrd 

b .Vortkampioaakin, for raaaipla. 
and wUIrly b Franca. Tka only graul seal Baida b QroM Brilaia b «Wek tkaaa 
OTM do ab oeoin b aa^ni ahondaaoa 10 fona tka batboT a Urge prodaetii« at 
1 ^'®®* lOflM ov fwoftBot&bnrlftoil umI Dofluunt uvl oC LoocMliifVa *||^ ottokl tii^ 
pMoca id tbe arginacaaoa and biaakhand irqaalaoaa of oor coO-BeMa m daarly 
fbowa ky tka BkI, ikat ikey tapply at laaM aiaftaatki at tka rntln Itoa pcodaard 
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tri ‘--n TW^ maiarfiMT h ^ ta 

m M«« i Wf XHb M *•» €«■»., iK r«it < —l ly rufai Vifk M 40 ^ e*«t 
TVy M* r»«l« bmA »I»m tWy tmtUim Im Ikm t3 m nM Tb« wyi^ pro- 
1 iinhoi mT ira^ (Qiaa, Barf «liiab ibty raitBia It liawu 

»mdyw aftk* at* Ihm AtMtnat htnUitiM. 
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liUjf of ihc Ina (vcJmH frtm tb<argilUevoo* Iraattna* ia mw wiy ||m 4 . 
Iw eoak tm4 for owhiaf tr* iimA TIw or» b alvajt ■m 4 ia a T»hbr< 
rkbb it kMM ia wrigiit abaal tM^hinl i r ear foanlt, iJw I«m MauMbu ef 


Tin oiulltjf I 
pmrUied tk* ec 

•tilr, h; abbb it KMM la nngBt Uoai tnemuni i r ear foanb, iJw bar roauMbia ef 
cartoew aeideailaalar, Tbr ptafoictlea of in* bi SeaUi Wake, 8a^ Mabiiffoiiirr. 
NonbBaibrrite4.aad Onrbaaamu abaeM nrtiirboa thr cfral hrdaof tbu aHarraL 

In Soollaiiil iba on atanrlasclaiivrijr aard b tin r--*mrtiir r awfonr 

bnnuaar <k{ioeita of abkh oecar libra be la tin rtallWU af Nertb Tbaftafoliin I 
tbit rarblT wmmimrt cnalaian If nach aa IS to SO per naL of rarbeaaeaaaa nattar, 
but banaulf frnfbnn maoh ranbjr matter | b often cwitaJaa phaaitburb aoM la ana* 
til;r anaoMalloeoffiaraaioatalo tbritxaitlMfnmlityefeaU abrrtacM. The foarmerr 
ef tbb clam rf itoaiaoer ia Sratkad hj Mr. Maabrt ia IMI. end iba iwarr of -* irt 
italonrla the fornace by meoaaef hot biaat,eoontitafed a arei era ia ihemaaafortan 
of Inm, aad Kara to Scoilaad. tiU than an inn aubiaR dbtrict of Uttk hanrtanar. tbr 
PTa.<miBrBn onr ail otbrn ftn tka prodaclion of toA flaMl boa. brat tailrd to otdi* 
nary faoadry aa r a n an—AforinWK. 

laF»^tkrAywhoaatnafiho»oliBearar»aaTaoolyfoaa4af»a*ebnTaloo 

to «o^ *” —.‘I »>» of thr Arayraa. aad m a 

arry UmitM ratoM the coallcU of tbr I.aba. Bear ftt. Etbaar.—J. flfoedaaA 
ta Ain^ hbbrriy^^ am IVaaryinaia. MarylaK Vir,iata, Ifob, 

nihnk NonhCaro«iia.aadKmtaebyibntflroaithr<UaUtahieaaf»arhiacb b tin 

blaal Atrnaoe, b b aot ia fnoml nar. ^ 

IS. /^^arV-bni ^<>nni HifoWfo —Tbr ooloar ef ihb aiinrral aarba 
fVooi iadifo-blaa to blaebbh inaaa t ibr raitky aarieiy b wbtae in the bediL bat 
ohaagraliiaraarspoaantatba^, bralnm.a eCard take b ybUa ainb aratrr. in- 
tamraraa,aBdbee<nnea •polled abb Rrry aad radt before tbr hlovnipe i^rbarmL It 
T" mrtaina Rnaala. Trmutnrant tiid]|(ott4.Brrd erynab <f 

pbnapkataafboa.tniacttaMaaaiaekiiiiliaiBetaraiidt«o|aebaa|anr oeear abb boa 

nd oapier p yrina la th r fri »*ln« at dc. ARiwa in fetnball. Il man diat 

fouod la thr aarUt^ rrto at Vibnqdt^ m Uebeahrrx, tk* ,.nby rarieiir* are 
T*ry mmmn in CanaaU. ftlyria, Bforib Aaienea, Qrmbad. aad »e» JCraUnd. 
A epcrinira IVm 8 L Agao, CornanaU, jran Jbrweyw—nboanborb arid, afl 81 erot- 
oal^ of tro^ 4|-«j water. l7-«, and aaolber froia Nro Janry yieUrd to tfam* 
anlifcerir—pknrphoriaarid. 18 40i protnaidaafiraa,Ufl t amaidaof boa. I»^ I« 
b aoiartine* naod aa a pigment, bat b of no an* a* a nnltint 
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tx?;5is“irrSrsiTJi;;jt ^.““iiirBSiu.;- 
hlTSi SLliiri. vm «4 F«»^. ta tw . A. 

m oMaM. villi a i ttafffr laalTa i «4««r, if«i of Warw»ib-W»ek-aiw^k 

^ina U-Mi *'.Ml«»i4»«rfo%iwl««.M'^' Ota"!"..*®* »a<t «»1 

a^^Urf^^SS^^S^Totarlta-. W-*!; iO—l- U*. .oJ U ^ 

rarA.tmn«-«rf-rfA.«^ 

**• brair^aMliMdvitk ti^*r or»* la tion»ill t k Im ma o»»»o 

!i.!2iMM2ri. It..^kr<wir^' Mcwrtiajt*" ®«“***"^*^ 

'"Sr «~- 

Kraama, aow AwodaL It k eMf.ii«l, to. 

M , ^iZ^oTZ H B w- aad ScWw. k a waahtoaltoatrfpnwtoo ef toom »ad 

%r7wL^ «-1 »rJ(V.-. - o.e«i *1A tia o»>a. ^to« In. B7«aK at 

SiSIr. 

«U» g. I ^ ._ . otfctaaoo tkat Iroa w« ••U kB«»B ia tha aartt a®^ 

TWw kabPd^ a^to^ea^ trw^ woriito# tb. ftmiao. 

was iptAtd ID sarii^ awftJ pay;;^_ eipoato* tWta M the wiadi tkofimtaasa, 

wWstuiw.Ttiyay***^2?c«Alil» ba wotkwl whtn Uktw 
prrfwaud wrth bok^ *<a* balk * ** jauminw —J ahatitoc lbs aiwttartw. 

was a fcL^~“»i^II*Afrk^“^brfcllowtoit toUTssthig aecoaat of 

Munr. Jk^ al^kb li bi-ari/11Ulitoj5 -Tb. bwa-oa. 

Ml HO® a»Hii«g offWJ® bWMlIe U Jry wxiU waa ftrat |mt 

wa. broboB to*a pwf ot ibo s^ of * ouaality of elwreoal i orsr this was 

lalo Ibo faraas^i^ t^SSrfdS^^aSd so oo whU tho furnac 

• •‘"ST ,0 h« to hoigh. aad 3 

was^oks nlaoB# with witbtw. to aresant lbs cUy IWaa ctwrkiM 

‘"Jts::; k*c:rS^ *“•" paio.. kr.. -a 

aad Collin ^^rnr^owaa lbs boUtaa of ibc fitnuM. wblA was lotwrwhat cwatt^ 
each of whkh w«. pUood thm uthta rfctay. aad 
wore mada ast*a^op *a " a*^ am-fc a reansiar t bs* tto aif could atkcr tbo faniacc bol 

!KliTtirreh«!b»^oimilwr aodahnninKof wbitb Ibr Bra wasnraii^ Tbo 
^’TUC 0^ Ac tobra. aad blow, (or araaa tto» wrthlwBawiaydo 

?s*J3L aSs^TbooSattoo waoPtm vcty slowly at first, and k w aowia boora bofora 

; toaftortokitbcrtrtwuh arret atok^jin^ 
a M ffri - wbn attended pot to at umra awra oharcool (to tb* day 

arfl^bTlra wirS i fereTaSd i. the araood oldht araae cf tb. ta^ -.« 

.JSubc tor aUowod to hoTo frra aaoaao to ibt fliraae*, but ibe heat wsa 

••A JfT pa*J»®~ • jj uammirmrnt of ths ooefotki. all tb* tabes were taka, owl, 
t rtoTbto tto taeul 

^.a-Je i^aftrrwatds, the wbote waa pedbctly ooolt part of tb* fUniw 
i^lfibSuSTiUra^iSltbo mat appeartd to th.fcn.of alar*. 

rfSiuraoal «lherto, to to I. oaa *“ 

STS. fractitre eahibltel a irennlat*! qip-iurecc Ube brohrei tooal. 
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ThK iW ifMi •m it M—wtt i l iiT* Otnacnbenkif* «m« tiMMUtl; wiivM 
k]t Um Hi»m 4ana« iW fnM af tlKtr laifa ia Rniiia m nnaai. (kaai lit* hMMwa 
Ml of hrMi IMI ha** W«« <! ■—*»f»4 la Ik* ITbmi al lltaa i il to fvakaMt 

that Ifacl) vaa Ik *mm af ikai* fcaai ri ** • rvika af tkclr *f T*»«i aai. ia ih* 
tana at t at d r r *. aa4 vans ka** tikaaia* Waa diaMa*r«4 ia Vafkakv* aal ia orkar 
a«aia* l *a. Dariag Ik* laifa af Williaai ik* C aana i rar. Otaat aai rr a*a tk* atoy ak«»a 
ika trail* aif kiijhn baa aa* oktoflr aurM aa. tk* rataal af Daaa aafft^aif ik* 
oiaa It it aae a rta ia akaatk* ad at aatoiaf aaa flm fitaaatta f | aaaaaa art aa^ 
aoaniin k*T* ht*a Int aaal ia Eacitafkjr Uaint ik* Tkirf. aka atrf Ikaai ia ki* 
lat a ai n a af Sratlaaf la IttT, at tSma;, aaf at tk* atog* af CaUto la ia4< Tkt** 
caaaaaa aara aM k«anr»*r aaal. kat arra r aai t ra cl if aatkrdawyabtalylaaaaf iprra 
ruattracl lhair hamlit a aaaihrr af bta harafitilia aaalaaaaa ^Mhtala aaak ailwr 
mart a r rae g a j raoad aa^Uaftr af aaaf.aaf a«taia*ahaaaf tnadkta ky a r aag baa 
tiaof*ttk*araodk*iayfn*»Boat.tkararwaaia*4aairaaylya*ktah<ka» a4 tka ka m t 
Tbto BMf* waa wi ai^faf ky rmtimf tk* aaaaaa af kaaaa*. 

Dariac tk* ttik aaf ISik aeataiia*, boa aaf datl a*fa lai|w*t*4 lata ikb eaaalry 
IHan (lariaatiy. I*rawit. tab etkrr ptaaaa aaf atai baa fnm Hyala i kat aa ararral 
im|irip*«BBU ia lb* aunafiKtarahad takaa data ta tk* aaaia* af tka aa i i a d ai 
Eaylaad. Uaa **ra aaNl* taaarda Ik* taacla a kia af tka IMk aratary, atakikaiaf tk* 
iaipgrutinanfaayBfUwadirbi at a a a tkr latrdiatkbawa a t r yia baaaiUitaai tHriaf 
Ik* rail* of Eliaakrih. ik* raaauaptlaa of akartnal tk* ima (Wraaraa aa* aa finm 
that H waa daaawd ar n atarr to aaarl lava to |>nklktt Ik* rrrdWia af aa* faraat*^ ^ 
tad la lavTcai tka Mtiaa af ihakrr Ikr (kal i fnrnm iw artaa r d b tk* amaafkdai* ' 
af baa w*ra coaaaqaasUy oraapatlad t* tani Ibab *ll*aiiaa la tka Bndtaa af mmm 
aabaibBta lhrchanca*J,aiid iatk* ivianaaf Jaia** tka FbH and Ckarla* ika rim amay 
mamyrn mm aiait* ta taall baa alih pb-anat. kat vilkaal aacamt tk* rrwiaa^atara 
waa tk* ralir* akaadoaataai of ima Bttkiof ia buuit pari* af tk* moalry, aad a araat 
daeraaa* b Ika attaalkrtar* la otkmt aa maapki* ladard traa Ik* hilar* af all Ik* 
aiparbaaaia aatda In tahatbal* pil eaol far ekarraol, ikot all atlnspta •am akaaduaid 
till ik* tarly nan af tk* n*sl etatary. wka pb-ooai waa Im aa*d<ITId)ky Mr. 
AktakaiB Darky ia kb nimam at f'oirkrooh Dalai aad latk*4ilb mloota af Ik* rMla> 
aopkbai Traaaadiaaa. pabliakad la 1747. b b Mated. Ikal •• Mr. Ford, ftooi Iroa aad 
aoal. kcok lot la Ik* aaa* OaW (Caltfamnk), awkca Iroa brbtl* or longb aa k* t4**tt^ 
tltenkamgcaaaoa Ifcoa OHl *0 aoA.** tokoartomii^ likranftbaa.* Kotahkomad* 
tag. kaatrar, Ik* **1*1111*100*01 af tk* hct that Iraa at* rauM W imrlted. oad boa 
oaaaahotartd aitk pit coal, aad akkoagh grral rfforta a*r* laada. ky laaitraalaa tka 
colama of bhat, h/j tk* ■mhttiioilaa af attoai powar hr Ikal of korar* oad iMMaaa 
tabnar. Ikm tpptan to karc Imob a alrady aad progrtoahre dbaiaa^oa ia Ik* MMtby 
of baa prodamd b ikb maalry ; and rrteora* waa bad In ftrvbpi oiarkatt, partbo. 
iarly la tkoa* nf gwtdrn and KimU. for Ike aa r aaa a ty aad tnirraanig dimaad. Tka*. 
Ike inpont of boa bctarton tk* yaara 1711 aad 1771, verr a* faQuoa i— 
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»ni la ITIS.ltA4t 

I7a9 ^ I7ftd •••-•••• y&.do| 

I7iO , I7U.M4>7t 

I7«l . I7«l.4t,»M 


la 1740 lk*rt am oaly » Uaat hraaw* ia work ia Ka|^ aad Wal**. ik* total 
Bwk* af vkbh aamaated la aat anm tkaa 17.SJ0 loa*, kabHi aa anraga of >M tnoa 
per aaaaai caok farwr*. a qaaatity mry liitl* »se*«UBg that toataiiia** mad* ia 
a tioflt v»*d ta tom* of tk* (Wmaca* ta WaU at Ik* pr***M itay. 

Tk* *aHi«tl motriraat* hr Ikrawiag a tmwvdklaad eooalaBiklaat tatathefamam 

»*i a fcrcfag poaiis workad by a water wliarl or by a Matua aagtaai aad b opprara 
that tk* flm ^liadaro, at laaat of aoy magaltad*, worn erwtad at Ik* eaWWiited 
Oarroa Iroa Work* ia ih* year ITdO by Mr. Juba ftatealaa. ’I'kt** ryUadaro wara 
foarinrt aia iaelwt ta dtaawtar, raaolly dUod wbb'a plaloa. morvd op and dnwa hj 
laaaaa of a water whael | ta Ik* batioai af tka cyltadar waa a largo oaTro, Ilk* ikal 
of 0 kailni^ wklrk mat aa Ik* ^ao waa ItAcd ap. aad iboa admltteo ikaab iata lb* 
rarity of tk* eyitadrr balow. lainadiateiy abar* tk* boliam wm a tab* wbiok wont 
tn Ika hraam aad a* b prortodod from tka eyitadrr, war foraiaked with a ralr* 
npraiag ootward* Tboa whaa Ik* piflno waa drawn op, ik* ralf* ta tk* koUtoa* 
m*» end admttlad ih* ab tkol way into tk* cyliadrr. wkila tk* tatetal rolr* abol, aad 
prrreainl any ab from grlttag mio it Ihruagh lb* pip*. Wkm tk* ptoliM wm 
tkmal dowa. ika ralt* ta tk* bnilom rloord. wkil* tk* air, Iwtag romproaaod ta Ik* 
***lty «f tk* cylladar, waa tiolaatly Ibmd oot Ikrowgh tk* tatetal tab* Crto tk# 





IttON. 




M MMfind, am ** anktt tt Ik. |mmA. kda» 

.. _♦ - -* *-1-^ A . «- --#.- 


_ _ _ „ _ ^ ■- rr-» 1 --- J, y f <54» 11 |d - 

ZmLt M-C A w TcAmm of .if. ^ or 

ikM iikiinrt. tittttU l» lk«r ffaP kmfm/rmttat fatto^W. Tk. 

mmmtmaox tint tenmHy rwU.4 wMf. tow .wU; mw Mntuw. 

Ik. wiw>Jr»<.«d a> Ik. ..«««• ta«wrrtrl.»Onw«#n«J 
(Brnwwrii 1.4 mck wto ik. intnU. gim to tk. tf^ ky l^ ’‘"^mTTlJI^uSr 
it s |nwTf>l him witk pkKwl, tint « i:»*tk. nnutCmw rf 
Wtokom tkntiwd tiM.totNl to •a.tm Umt. b.in« .. “»»*«“ "P ««“ tn 

Ik. qwntilr totowantofnl pwohm to tk. introJoctto. of Ht-wri. ^_ 

A Hxm m ia ik. Unary xi tk. inn nMudactw nay h. wMUtonl to InT. km 
irtiklnbi il i« llW-kO. ky Ik. iatradaetkn of tk. dooW. imw wgia. of 
vtmtt tin rnraUr mf iwwwm rfifrt. of .kirk powttiW narkia. »*** wo. faU 
la awn of tk. tom dSatrid. t tk. larnnHarttoT 

m 4 frnk wialat va. mtbarkal ia X trad, i ia Ik. mnt poriod of rt^ya^ IW 
anaafmar. .f pif torn wm aaaiiy doakta, boiaa ia ik«ymf ir^ (acooninjpa 

mara. not to iW ckatftaaa of Ik. tmtaittr. ito tk. i loon of Conaiooa, oa Ik. wU 

tort ttotko anal tnol.. ohm Mr. Pat had it ia eoaUtopio ii m to add to ih. lomar hy 
i^a pTtomth,) «1.0T» .ow.ft-a III fw-aw—IM Ea«<«*»;;^ 

WmuW IT flmtokl Ih* Ea«liih aiM 

tom rack ort moan, aod tk. Srourh fkraaca* M» tow. U ISOd, tk. aoaikrf « 
nTIrTT UWan ia Oiaal Ur,turn oat IT*, aad Ik. nak. »**^ *° ^ ^ ^ 
■Oiiijn, „ ilur --ia toa ymrt af ISJ.IIT toa. pn amam» rf ifcra. Id om 
^SHJrw. Ik. a»n.,|M«.»aw^ —h rf oklrt ^ ^ to 

a to^iow l2r llom af Coauam. katia* tWa okjnt, aad wwmlnl ia n^"* k, 
oppwlli«k^ a -toi-ril, of toa nmhrr., ik. tarawr. 

’ ItotoUiy of ran lim prodoonl anmolnl to 1*0.000 tm 

fTTa^a'f^^.to^^ Ea«kA prrmn of aaikiag iroa on pobiMod ^ or<l.r 
lUtotordowJoiSmrofa.^), ST 

fuTtoSiimV afWr ho.io* wnrd toTtotl otootln w |ji*la^ ntahluim ito ^ 

. *kS-r:siis.t 

■«, naaacr a. ih. “f to JLTi^aTkrtoTTto h... d»d pmoa- 

Xb# |Mi OOM III _ mf. t» yith WWUia 

•ml la Ftoow fcr la III * tk^r *y,«y ^ .TlT* oS nSTito. a.i«6 hm of 
aad m onn«ht irm •-too. Tho««h Ut- 

t^rpirSTaStSSS^k iL ym Too tow. kriat W.H, oar-Uum of tk. 

okolly aokaowa la tk#ayim ^atol aUkiwi^ ....nn ke*t tkrr coaJd oonmaed, 
armoinr* tknr arjpM i^ iw^allownl to cool fat tk. Wd of ih. 

r«»-My ^-LS'rTm^Ii^S^ SSnSCU pracdm . «kkr bm irm -m 

fttraow. aad oa. aorar nw W .. ^ irtmatio* ika oeariar. U »aa farpnl 

tkTSf Uia. aad far! coamnad 

noim kto mStoo. wk tboiroa that rnaaiind k ih. norw. 

la iImm ftBeMM ori*iiuU ■Nrt»Hic eoawaU* of tb* ot^ 

aamotod to fkU y omkal frf ^or^w ouM^nUy ormrdta* • iW thrl 

Tk. nntora pro ^ rf of k. adapted -hro ^ 

mpkym k aka^ w ,h.W^iISira of tk. wtektorf - Or^^ 

former io gUm I ,1 ritinta %mfT hi » !*• porticoUri m oih«f 

lr.trir.hmdi«^kj.rf^^^ T^JSTTC^ly'-rto 

ftwB tka napt ^ ^ Xft!! S 'tk^u T ^i^ laanrd. For thi. porpwo aa obkmf 
P****"*? ^**-** **”!*!*« fcn aiTaad abnat d fen k dmih. opra at t^ 
cvArt-of nanar.. II *nt k»t- »» ia raSrly Ukd a-ith 

'iiVirS- .Ti. SSTrffro- * to 7 W «k 1. 

log* of wpod s ovtr thU tbo ««o iopi™. 22*-^ • w^if Qiii linf Flrt 

mrmd^viih a coaliin of m^*kii®ooJ* , gf ik, jm anatiooad. 

to thoo muaaaieatrf to the boHoai of *7 oi wr ■»» !«* 


lUOS. 


.U'l 


■Ml tea tJ-« li«ia dM oMlMMlca afna^tk^litka nM ■T**^**^^"**^ 
•rnriMa tteikaannabmi dteoMt V7 ™ *«i«tilMa«marth«Mlf*art lha 
mmmm ia ati# «W»a« aC a»i tka ««, ftw» beiaf »arf fca»4 *4 raiiattaiay. 
own arafta tiBlW rohrartiabt*. la tfc. ifara rfl»awy4haa Uwa Aa raM»«* la 
I iiiiplitil I ^ tWa aaa «Wa aaBainitl; mal ia ifaaihnal la a Maafiaa mA 
aWm U la a«a<M 4 T 7 ^BMd 4)araar4a MAa4 iknaitk aaatawk of tXM. akCb affl 
■at ateil aa; aWoa imm Ikaa a luart-aM to pwa. Il ia taadj to t« Maijd^ 
Tka «to»ii»^ hnaca fa a •«»»* Tto4»*ii«alar piU af a ta iaan. tW iatoraaJ mm 
ml alUalt. tka ^ h liaiH* " ”0 ••^7 fcfT i kal U toay W w n J>w4 

ia aaBinal m l aaaa wart iiit t»a irrrraar iraaaala4 aaaa^ >alDaJ tew to lav i af 
tbna Ika laaar fa acanalt aMiaa tkaa a(»4kM af tka nffrt. aa4 fa yfaltod l«a 
uaraiaft, UMtmjib tka nppt ca4 af vkkk Ika Uato <4 miUJnm ika 

fa afaaUit«4 bio ika Avaaaai ai4 ftaaa ika baar Ika Mofaid Matter. 
Uak ararka «4 Matai, fa dfackarfad fta« litoa In tbaa at tka firaaan af ika 


Tka fltTMaa fa fim Ulfal «Uk tkaacnd akaw, aad vtll kaalal iftar aV.rk ak>r 



fac4MiBafikafbaaaaaDarra4 tebk a atollcfa alaf. Pan of tkr elay ^i ifca 

iowaraaaataia of Ika ftoaaoa fa aaiai ir ai n y rwa<»Tad.to altoa lUa leorl* to doa aal, 
aad al Ika na of atary alack kottf tka Iraa kaalf fa dfarkanad faio a H mm*^ 
whara la Ikraa ftaia laa to t*al*a HaaD jtifi. Ai aoea aa ika iraa kaa ifa*r4 ^ 
iW apartara fa (Isaad afab. aad timi Ika ftt ntoaa fa kayd b wt a iia i il artitUi daHa( 
Ika tm da atoatka af ika yiar. ika oCkar aia Maatka ara aaipbyid >a ia|niria« lk« 
fkraaaaa, aMhiaK akartoal, aad aaliartiaa Ika f«|afalla pnMiaba af «<«d aad aaa. 
Tko aaal fruiaM tor caararlbf ika pif toto bar fava fa frtoibat to» tkU r•rJmm^ a 
toraatr fa auda aaa ei^ niacntUiaii a nauk'a krailk, aiih a i la fiat aalilt, laak ftiwt 
Ira to tnalM iaakra balow iba Uart of tka Uaateplpc. Tkfa aatiiy fa flIM Bilk 
aboraMU aad aanria. aad ua ika dda oapoatia lo Ika Man pipa fa laid a pb af cafa 
ifMi Bali aotorad «Uk koi iWL Tka flail fa ikm M b, aad ika pig af faiakofam 
plarad b Ika rrry foru of ika krai, mia b rgi iui la mrtl. aad at fa tbinllli •, niiia 
doam bu> Ika orrily brlu* t krra, Iteitqi uni ml iha dfarct iotataca of ika bfaaL il 
brta a paa aotid, aad fa Ikon ukaBoot, ai>d rapUcad b ill toraur pcailfaa. Tka caikj 
knan Ikao iUtad atth ckarcoal. U fa Ikaa fuard a araaad Ciinr. and aflrr ibat, a lUrd 
tlmr, Iba abofa of Uuae tknic prottiari kabg aaBatly tffrrlid la bataara ibfra aad 
foor knon. At aaoa m Ika iron haa bamaia aalid fa fa takca oat, aad rarp alifktlj 
kamntrrtd lo Aaa fa ffma tka ■dkarini' iroria i it fa tkaa ratarard to lha (Irnara. lad 
placed la a eoraar.ool of iha aar of ika bbwt, aad a«l] rormd ailh ekarMat, ahrrr II 
mBBliu. tin, Inr tonkar gradtul roatloiL It baratiwt toflrlratly naaBart hi krir tka 
tUt hamiarr. uem fa fa arall baalcn till uic tmriM aia torcad oo^ aad U ia tkm dititod 
law arratal ^(«<a, abick, br a rrpttitbn af bratbf aad hamiaariaf arr diaoa lato 
bms aad b thia atata fa roaop hr lab. Tka paaportioa of pb faaa obttlard Ifaaa a 
firiia qaaolity of oro fa aabjert lo ro a ai d arabla rarialioa, maa iba diSanatoa b 
Ika atotiilic oootrau of ddSneat oimli of on and oibrr rimiaalaarri i bal Iba 
aaiooat of hor boa dial a firoa aaifkl of pif atatal fa rtpratad lo rfatd la ivpalatod 
rarp athctlp, ika workaMa bebg axprctfd to ffamiab toar pam of UM foraMT tor Art 
pom of tka hutar, lo ikat Ika low don a<fa raewd H par oaaL 
la aoaw pacta of Atnatka, oaitieitlarlp b tka Ultra of Vamioal aad Jtra Janap, 
Iha Ommlarn facfa fa axtaaabalp atnplopad tor waafaiac tka rickjaaigiatfa «m «kii h 


m 


tkrro a bna ad. Tka kma af ihfa Ira 
(abick M aaaHp aaltorairrarpahaf«X 
aod iba taaaipiilatlaa ottk fab Abu<- 
rica, fa tkaa dtarriktd bp Orrmaat 
—‘lito abole fa a Ural kcartk of auaa 
ank, ftmni I to ■ Act aqaara, at tka 
roraar of abick fa Iba P:rp|j«i, ftni 
Il to ao lockaa tqaatr, IM Ana IS 
to l•.•fWalO, faarbn daap. loaidafa 
fa liapd *fah caw inio plaiai, ibo 
hanma plala bein( ftoai 9 to 0 kicbca 
tklck. J-’igmrr ON ra j ara a oti a enu* 
laciina ihriia|b tka mapUaa aad ta- 
prre, cinamoaip called laa >nmi J rr> 
pwomU tka fira-plaer, akick, aa rwtiiarkcd aba**t fa of ranoat dbMealart. Tba 
upafo A ia (row 7 lo • bekea aburo tka boUoai, aad aton or laai bwUaad ae< 
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iiirlhi. •• ihroMlaMM. Tlw •*»» •• ^ »bo 4«« af iW mnijM 

fcraTw mMT c»i»«»Uy Vf •oo£#cyU»l*w. ■»*»» Wy «mot vWri*. Tfc« 
•«• ckway «a^*a««d M IW fjJ -V^ 

rn*«llmJ MMUt anu TW» 

•N %ttf wadily Iklb M a 
na»> mmt, mi vImb raattal 
TarW* fhaa tkt iiaa oC a yaa 
lalkatBaalinia. HaaMtiaM* 
iW an b ra i ftoya* wilkiart 
ti—rtag. la ut werliaf af 
tach traa aiaek 4tn « <« aa ika 
•am aa4 qnriaaa* tt iW 
aoriaaa. iVa mah b aak- 
j«ai ta aaatUmbb aaHatbti, 
itarf b. alwAar aaaaaaiy 
•aai ar that af oia b oar ah* 

Jaat Tliat a BtadiAcatloa b 
rnaM la lha ttattra w laa 
abWr a lha abnlt atiyarataa 
arbi yaruaflL Thaanalfa- 
httiaa «an*a la aany rrtyaat a 
thM OfaiaM by laaliaiBy bb 
'tayrra M lha Wnai. tarra 
laal al Ika m mm rf aUala- 
iaf a pa«* Aaather by 

c ar ryhii ta« Ima awat aa* 
riatmiaUy at tli» coauaraca- 

^TbOTk^b^H'M*lha*u!ni(ba rf roaL Good •«>rta»n pty 
lha la«ara tad tbar ll* dip aroortlon lo lha tula st lha o|iaralKaL 

I_ .^^T!!!L!u..fann»ai-.Tba haanh b luifd ahh a |aoa roatwr of chbreoal 

4atf rind tha tfa iiUir «» ibr plait oppoult ibe bbat. It Uaa4 witt «*■** 

ta^at^&S If U t-Ptayad. lb. bt^h b dlbd ^ 

_a ^ ^ ^.11 Lm MtlMt » *1*"> ^ coal ioil ojipt^ toy*^ Tk« 

bbat b al ftrtl atffd c««t>y, aad dirteird OBoa Ih* on. ohilt I ht ooal ^ 
ta«ani la kaol ec3i Foar &odi*d pooiab ^et* art Uw tB«n»n chaift, 
oniMrk aJTlhat ■arhrd. aad ibt Tht‘*tWuri 

tolia ihtaaii aa ^ chanaal tthmlae dnt breoiB*! bahtiak. J Mcatnw 

b pibd la Iht bticfal af l»<», ti a a H i iar t trta ihnta aad f«< . kaM. 

I* piin to in inMmthahJailhMbatBa|»pl*adfcl»»l»»*»'»^ 

hnnh. Tht Matt ’^T 

la a Aon liaai Iht htai it i**!**^ .. o,, boaom. By 

w«a»t af tfoa Iw ^ Jjlp^ie Iht hiarth; In ihb aay llw 

b loo !■»*? * * * brfim n la a pninl thott Iht lajtn. aqlU rt 

iraa b rabad IV«a iht hrW dlr^y w ^ ^ diuoeitr. ^b btU b 

(^thbd lato a ^ ^ thiatltd Inia a thwiii, »hbh It tUhar «rt in 

bfoofht 10 lha haa^ ar aa^artW Iht rolIlB|t mlD w bt fonntd laio 

%•» fc* ••rrtrWd by » hiwiy, ^ ^ ^ rmll of 

Ibr Ihrt* art oo ‘Wa^''i|V*^'i^i,»d al alU In Venatal, ahtrt Iht rbb mail- 
lb* pocata poor 4 I 11 IM «f ota. and 3(« 

aatb Ota* an naployrd. a hh-ni. Tht d 

'»a^>«. o/riS^bwian*. hold* a pitta toltnnt^i* bt- 

P*d*i of iha^'aar^ n ' Ibrnart now la manl om. Tta iron 

iwna lb. O^a ^ ^ ^ ..pAr bind, bnl U b rny 

prrdaacdin «hb H»d mai rapiiaaof U* manitmialioB. 

hrtU la n»a al Ibr pertaat n il fl tnmrtimri calird, b a taaUI tn|ioh, Ha 

Tha aiir^rlfUirtdr^^ihb* li b naally ftom 10 to U bat bi«h. 

inarior h.^ y Iti ,uUb part rfKHil » fcl. 

Sli.?? *^^iijTfcMT two itirmr* bSI cm tbe nsar tW* ; tbe bn:ut ■ off r»t ^ 
Thtta ap pnnaljjj^ Xba Ibmaca b braird prtaloni » 

“btf «, an Uitnw. la, Ibr bU- b ibt. 

W* 4 







(RON. 


Mft 


«nwl U •» A* 

--■- • vWa IW cMw n«« •• tW t«jr.V • ywrtiuB it it g i t i I M away* ikfMfk • 

iW Am I tk* Ii0«n» ^ *r«> <i» •«*** "^ *• 

^ vatdi »W ktraatt «kl«—Hi at iWt iM tiw* IW t«y«w M« fi f*. U 



«■ IM H ino it AmmH at tW k^ea tf llw Ana**. Um kUM U 
^ lataH aK aaA ika inta, aWtk 

ialaaMilia Ma^ta «k« Am »f 
a talaaaaiW. ar *»Atl aay.a»t 
fl naiaat »H il, b hAa4 lai 
Ika katlaai ky t t aakaa ^ tokta 
ky a yair af Maaf taac*. *kM:i 
aia AaaaaH aa cAaiat. taiifaaAH 
aa a taiai tr aai. aa< dM 
■mat aaaatU. akan it k lai- 
laaH ky a till kaaaaar iat* Ikar- 
la«k ikiek tlaka, «al hMa klaia n . 
aa4 AaaOy Mrattknl tala kar kaa 
ky tanttar kaaaam Maaaalu . 
Ik* ftfiaata it tkaraH ana* akk 
Ota aa4 eaal, «•< um mmt yaa 
era k raatatA. Tkit yn i aas 
at at4l w ikal af Ik* t.'aialaa 
bonk, k Uaynalieakk akk atta^ 
caattiaiaf aaKk Iwaifa aunar, 
ar kat Ikaa M ft Mat. af ■r i a l . 

Tka •aiKral Aaai wf ika Ma- 
fara akaraoal klail Aiiaaaa, at 
ataA ia Ika L'akaf Ataua, akan 
Ikk AmI k ikr «ata inawi a ikaa 
pil<«aal (t a Araf, k k AaakAil 
akti k tr lay caka A n a t att ata at 
lha yrrarat tlata ia e y t r at k a la 
tkal cuatryX it tkoaa ia rtrMal 
aaciHia ia Ml. aad ia taattuu 
lkraa|k it layaia arakta ia /Im. 
MV Tka am Atalf a aJ la ka 
aaMiItaA ia Ikk Airaam art l^- 
fnlad aaklrt af kaa, aaak at 
ktaaa kaaiatita. krvaa iiaa ttaat. 
|ii|wera,aa4kof MM. T!wlHk(]ii 
it Sa fiat I lnwk feoM liaat la 
tbr ketkr t , A kat. f laaktai aiftk 
ai Ika keciiiai. >4 ktckca 1 aaf at 
top, M iiicbat. Tkt layana are 
to iaekta akaa* ika kaar. Tka 
kuthat trr ■ kat • iochia ia Aia* 
nctar, aaA naatare Aon ir lap 
at Ika traalkia 4 (tat. akick fiata 
abMt tip tiaft. Tkr kiaal ia 
eaa d atltil Ihniank tkaat ine ar 
cak-lraa pip<a 1^ kaln* ika kel- 
tnai keat iata tka layarrt. Tkr 
Inp k AmikIwA ailk ackiamry, 
ky «kl«k ika kltar Am Ika laaati 
kaad it Antra olt AmonA Ikr 
mp k a kaca af boa ar enaA. 
*F*f- MA tkaat tka atrlkoA nf frt- 
pariag bbA amaginf ika knm- 
Mueta. A ia tka keUaai ttaar. 
aoala of a tar rinn rriiaail and- 
■Inaa, Am It la ISlaekaa tkWk. 
al Iratl 4 krt aida, aad A kat 
toogi ilraarkraaadaratalkBlItaa 

- J ? ■ .'Jt- kalf of tka Aata^koar k Tkit 

koltnni ilaaa k aall ktddod ia 
tra.«Jiy, aitsrd vWk ibiaa-ktinki and. AArr ikr kuttM tlakc k plawd. dS apptr 
part af akiab nnti ka i kr ta Awu iba of aa lack harr at ika daai-alaaa Ikaa at Iko 
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JUO^i. 


kHk. 0« tw« tU* «— y. «r« ba Jf iTu!! 

^iMh W A* 4ai«M>c. IVNf t»« _ 


0M« k •>« .» — i»y 
ifc- k, • F*- 
iriM I Ik* u — iw •*«>••• <■ 
lb* r^ ■•- k* •■ 
,la(Jilo«arl*UM ftrat tk*k4* 
MM* n* » nn « « i *« **•««• k^ 
oAnarbmlkrf MiMnUaf •* Ik* 
,^«(lk*k*aftk. L'|i*«tk-* 
•mm* Ik* lii»«»* k*^ * » 
WM*4| MlVvT MB 

fhx* k*M.*«rf «ii«kjl» 

I* or Ik* km ,Tk«y 

AmU k* fm> so to *< iiMkn 
•qMT.or MMtonmi ik*i«y»to 
Mm /, akkaaltiiptok*^*” 
(«• rmt kttoM Ik* *•«•• «» 
Tbato itoM* 4* •« 



ar>^-rs.v- ~ r.;: s^sr.^ 

u .tortiiis » l«««^lod«f or krfelu. Tk* lo*« 

Tbmkmtoaekkmto*^J*nM«k«WkM*mn( io«-|^ 

toM »lf. kk iW ko* ^ fcrt *1 ftm, koi Ineitoim *{' 

rtuii^ tk* kUk ik^ ^ i/ J|*oci •■ oeUdwk«fA 

Mm to •wk «k* • ookD^i ^ InmM*. nk 

«iU W kr* <HM o oU.ftoi or .k.rrMl, ok kfc.toiU 

Ik* mMI fcrMimbk k*iffcl *” * Omt »r» iiu * bk» DO i* to »tok» tf«k« 

Muidord Ikn k—tof •»» 5'• thi*k* il btolrr to tomm th* 

doM to »i»l«r||« Ik* **g*‘5,f .ZtWTWr* k moeh of 

dMMM rf Ik. torn-, or to ^ ^ .U* tor Ike throw 

otoiugo —<w«k ■*>*•«• or fl kMrtoc a tto totSw ^ tootmmo mon tooi 

^TuM^knur*) ik* Otai^rj ^ ^ tfcR»||kuol tb* *k*k *m. '■k^ 

«toa *14* MM. hwmM h ■* i * r«w* 7.._ pyr to* oTiron kfrom jW to 

BMTMf top* to* n»*fcrrr4. •k^<*miii|*^ fartkor **k, wh*T» lk» fto»*r* tiiit»tt 
|M> Uutoiil wbirfki Ik* »t*i* *. iwi tn lAO bwih*!*. A»olk*r iol^lm obiek 

iJ, MduTifc* oo—wp^ “ Wkk. A*^ *oft tliT*o*» 
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TW bT Amnn* la blMt to NroUli tU* tMooWiiof Mk« af*, la frir^Ti. 

SM. AatnlntW am lU ifna vorU) ia Watoi, Isa. iittnhmu4 am ST aorkti >14 
ia Keotha#. ISS. mm ta. To M|>plt Iktot Nmirn tltcf* •««* r»lM< B,a4^SM 
tea* of oca, tW ««iimlc4 vala* of olikk at a BNoa <4 I to far loa. ia «. 4 SMaTtT 
iKt aT Ika pi« im. at a awaa oMaa; *»la* of «i a taa, taiagt IMMJiSal. tK ita 

iroetKia* l,as«,oau loaa «an atai H a in aaa cartaaalt tkiaa tW taal- n i af 0at- 

Warrntanhtiri acarfy 1.300^ laai (raaillM aaal amMawa a^ .Hanli 
aa4 »aaA Watri i awl «JH.«S 0 waa a q H It iaaaai a a Hi eaB l a ftaai W ri al aaA TW aa> 
^ MiactUio of HjC Itaa om Um aWU aolU ataa cattaainl W Mr. nhaliaaM. ia 
UwaaiWr. lass, aa Micrait — 
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a.imggao 

Fra« whick It appran tkai tha qaaothy of iroa bohU aBBaaHy ia ihia Maad alnaa, 
iaoMT^M qaito. aa hpia aa IW total oaamitHra rrodarad fa aU otWr cuatriaa. 
TW aatara af iW ora ahklt (Wbm iW MaiW aatnfy mf IW ^tiali <Wiiaw» (arail- 
brtoaa oarboaatal, aad tW aaiaaraal adop^TeSa aatl faal, ko>a 

Brraawy to a laatWd of toaaotWtar* of iroa qaita pNalte M tbb n?BBtTT,aa4 «wK 

iMIlM^todMeriba ^ ra^ atrpa nf ikia aunaftatara la tlitail i - aad ant. 

~li. « totoaiiaUy af I mm ftaatnaia af toara atoatiag 

mk oiWr M Iknr kaori, at iW aeiat ahm tkc vfabat ar IW loo ^ IW «—»■— 

- "f ."***^ . *“• •’*. 1^'?^ «»»«»aaily oaatrana kotb apwanli to iia 

a»wh.aa4doan»,nIitoiWWTaloftWloyaraahalow. TW kaank.!W^,|oak. 

^ ia Ikuil pan af iW nanatm lady 
"Kick racriTra IW floM mnal aad 
ciadar, aa fWy foil Wlita iW hml «f 
tke toyant It fona* a ikiiti pro* 
ktoyaiioa fnaa that pmataf iW loaar 
ioTrrTcd oaaa. Fnaa tW ktakra 
apward IW arUlh pailaally dat i aaa c a 
to tW laaoat krad. vbirli aartaa fttioi 
T to f <04 ia diaoMtar, aMoadiiM to 
>W alar of tW Amutot Tkp Worth 
k ttaarralla a caba. fttwi >) to 3 frat 
**1 aBall apcmiaa. coIImI a q aato. 
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UnMMd MMastly m dow 


raud «lHir H wiU i by la 
tmmgtant »likh »>U b» 

tHHwltorlT udoHiad by 

■■ laapMUM id ^ MT. 
vhMh rrtmaaiH • McliM 
if a layna iowW Un* y»<»> 



toriac iWMiiaK by iW Mb* 
ai, lad lb* boi water nm> 
alatoVby Ibatabrlk Tb* 

part *f lb* fatwa 
£(a lb* bnibw i* ntUd 
*.aM<*rbi4 lllafcrtaad 
by M laHTlof Uaiaf dr*- 
brW^ abaal U Mchaa ia 
tblikaaa, Mw**e wbkb aad 
Ih* raatrior aHimry It a 
.'ialafardM rfAartaty and 
liaHylly r*M H*d la. air 
btiica b**ad fiir "«»■ 
i*r t4)ar*** mpoor. Ia ibv 
Ian* af tba IbraaM dMir 
arebta art Wft. «b* barb aad 
tidrt an taUad bwM*. 

tb* flwH U calW Ih* ria*r 
JUIt tb* biiUaia af lb* fbrt 

aae* ladHWHdakbar^larf* . tr. liricbt Tb* laatniili an eh*rg»d Into 
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llrigbl Iran lb* brartb to lb* Ornal ar awatb 
lleiabi nf iba crwclU* or baartb 
* of tb* boib * * - 
„ ■ ofibacoa* - 
. of lb* cbHaaty or Bwotb 
Waltb oftb* bolluoi of lb* btonh* 

^ It ila npfwr rod • 

^ <iflb«lw*bri1 
, at Mar-tbild of tb* btlly 

M at two.tbir<U of ditto * 

„ at moalb . • • 

lacUartianaf ibo hoOint- * t_ .i 

. ■ ■ . 1 __ j ia a rrrtmal ttd* Mrtioa. o it tb* 

r.f. ttt rjnwniti 1^ UoaldtorUl in tb* btartb. Tb* Uitrr 

itoac. and b tb* tjmp flttr. fcr ^ * la lb* dam-ttoat, which ooeapn* 

It ftmly Imo »• iW# "V__.k aIl!I-Lfai« iU lucWt^ whkdl 

tb* ^brtadLi «f tbr ^ rf a 

nhm til# tknutef W i« wiark* b WWii Jbn |attr.of«ii3rrUiItf 

Tbt* two* I* dawd catddr by i^tb of tb* 

thi*ka.«*abdjwnn«.b.pr. TT« Tb.tpan 

.tam-td^ n- ^ ‘Jfa^o^atalhl^o^ hTltmtd ftfffto awry ca« with a 
r,a.b^t-|«r:^t..5^^ 

’■ «aa (ML Wtib tnjf-atwi aw*»>», »* t* » anaifiiw «*« 
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t troa gWN ar 
IW ^iMoa. Mk ta iM 
...■■■« dm I' 

•Ivajc a daakW a iak*. 

Tha y riaia r a af Om air ll 
ilaaagb a vary toaaida t a U a faafr, 
laika aantr ut ika M. aal ika wa 


kata 



aa« ffn 
vary aMb 


raari fcr aa m aaaaaMr «ka a ta iaaali r Ta la m 
tawlal It am W aayaUad aiui a aoaiy 
aatlaa toaa. TIm bauaa aia ftaai 14 at 
anaaji aa ilta iaak, Uw aia r aia la Sta^ad' 
akita Wiaa ■ lha. TW aatkaua^ a 
tktoack Wkiah Ika air iaiaaa ah 
iW aalara af iha e«ka aad tka ara. 

U a Uaaa ayyanlaa aMylaytd aa iha Cyfanka 
aorla, aaarod by a »0 kaaaa ama pnmwr tka ima nd id tka kb*ia« rjUirfar 
U iXiaaaaMd Vf • ymUrlotTam aarckaalaa vttk tka n pf ii ai n tad id Ika vathiae 
keaaa tt Ika aimi aagiaa. Tka cyliadrf ia t teH 4 laabaa diaawlaT. aad • (rH 
4 taekaa kiglL Tka pMna hat a Mroka • (ta4 loaf, aa4 k riaaa U liaMt ia tka 

miaala. Ht aalaaUtia« Ika taai af tka ifat« |>rmmai| ky tka pialaa la a adaala. aad 
aap|Miain« that ikaTolamr id tha airaaptUad la ai|aal at aaly H par raaL a/ ikal 
ma, aa lad that II,M4I rahic fad af air ata pr np allad •<mj aiaialB. Uaaaa a 
knn* paaar applM la Wtaaiag ■ankhtta id ikla aaiaia pitat aa aa taaraca 117 
cakW M af air par aiiaata. 

At ihr caubiiihiavat id Cvliuiha far bkralag araaa aarliiac fWraataa. aad A* 
acma uu n iap aadtnr Rtwnc*. thraa doam aapiaca ara raiploycd, oaa af W karaa aoaar, 
aaodMT af M. aad a ikiidaf 40, which tgaatitata oa tka wknia a thiaa of 31k hnn aa, 
or 34 kcwata aad (ih per ftiraaec. aapamhap tha flaariaa to ouoaaaa aaa-aiphib af Ika 
klaai. la tha whiia aftha warha of Mnttn. C’lawakay, tka p twpoa l on af Cyfartk^ tka 
poanr af ahoat 340 horan la expaadad la biawlap II ataakiac faraacaa aad lhair 
•iibcwdlaala fiarrira; which (im from 33 to M ha m at far aark. antra imp aa ka fat a |ik 
far the locrica. Each of Ika furnatat eanaanca aboat 3447 aahla fact wf air ^ 
aUaota. 


Tka fora of Ika blatC faraaot frooi the bmbn to tka throat la axhikkad h/CptM 
aa a tnncalad eoae, and lack wla faraiarly larariatilp tha eMutraetiak i of laat yaara 
howarcr con aid cra^ rariatJaai hara kwo ialntliicad. Ia ScMkutd tka body af tka 
faraacr fira<|acBl1y b carried ap cyliadrieal, or aaarlT aa^ tar a cwaaldcrabla krbkl, 
Icminitiap with thaaaaal ttaaeolid aoBalo Ika nxioUii la athrr plaroa a ewriad Uaa 
b tabatiialrd far a Hraixbt oar. Tka fana adopnid fat aoaaa faraarao rrccaltp 
aivriad at Ebhw Yala aod Walaa b akowa iayly. lOOa 
The diaawtar of the throat ar iltinf plata b a aakfart ofrary ftaal bapafiaacv talk# 
optrat luu a of tha fai aacr. Moat boamaatara ara.wa brliaaa^airratd aaioika iaipaiicy 
nf tka Barrow tnpa fernwrly adopted) lha waata af faal ia lack far oarta . whaW iWa 
width id tha tkrm tcareely aTara p ad oaa'faartk id lha diafatar af ika fa ni a rr , wat 
vary $nu, Ika arcrapa yiaU of cm In tka loo of aroda Irao axeaadiag k leiM i hy 
anl a ri ^H lha thtoai id ooa-thiid, tha raaaaaipiiaa id coal waa radoewd id 4 leaw. aail 
by rnininaiag the tofaryteowtit to ona-half k waa ra d orad U I twee. Mr. Tmna 
t'al-e that oo radwiiig Ilia iTtataHcr id tha throal of a faroocw at thiwlab ftwM t farl 
|M 4, ihc maka of pip !m waaUy fail of from 37 inaa, le ao irrapolar aeaha of from SO 
In 70 looa I aod that whila with lha 3 faal ihnaU the ankaamplina of anal waa 43 rwut 
In tlw ma of boa, i4 ram with lha C Aiat Ihrcal tf 70, kO, aad 30 cwla. ika paalln af 
lha ima kwnip rxrcadinpty bad. Oo'hnlarpiag lha ihnaM la 3| faal, lISi maha, a 
prrind cif 4 moaiha, arrraftd mer IkU luu, with a pHod yiald af anal aod athrr 
malrrialk Mr. Traranappaara m garetioe lha wtflity af radoeikf lha ilbairtcr af tha 
fnmacw M lha top, wfalrji waa akiy adnpiad la llw irm placw from aa arroomat 
iai p rrm i ea that tkr (Wmace could ha ulM haal ibruaph a anattarlad amolh | bat H 
may br ipmlaacd wbribar Ihb wktawiap of lha throat laay am be carried lim fitf. eo 
aa ID dirparaa lha haslad piara iro rapidly, and whrthar a dlam ikr mart malar tlma 
tor half of Ike laipaai dharetiont of lha fiimaco ahoTa tha bnahaa caa witk atilHi ba 
adnpiad. Ua thb lal^ Mr. Kaayoa Btackwatl myt^ ■* If that part af Caa btaM 
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f at tiM font »Wt« ti^tuia* k» «Tf*lc«l vUib arr* toaiiBMd 
ii«M Mhm ■f'BWifa Ip il» !*• malt* 

«m14 rwMi 
flnt tW 

i/i 

MM wmU kt 

•Dokd I 7 IW 
loo n|M 4 i»> 
yPTWM of IkP 
mmiuUm cpImm oI InpimI cmb* 
Md briiw rnlilP oT it* l»- 

vrrbtntiM affrcl af lk« 
jBOBtkt m 3 •MOBdljf. th« B«*ur»l* 
awlil Ml W (n<MUr 
tha fiUrn* M»i pt*t «» widp • IM- 
^ riM dUBuMr pr iw »n"r 
MTf I W t mm aocht. ihrfrfbM. IP W 
■«<di M win CMW Ik* auurn^* 
Ikrowa hi M Ik* BUmg he>M u> 

dMMol vnr rmj pirtaf th» m- 
tklMl IMP or IIm flBWIM. Ma *01 
Madar* Hah a lanthMaitP* nly 
at ImsS M iMtl l>t MdftrirM tO ct* 
hX ..scr .»l tMTho^ ^ 
)m tfce iMWriiU^ 

coMimbig *i»5 ^ iW cMbflB ik« 
ftorl. wlucl <»ir«rt to rmoio toioct 
ttmil U froclwf iW > 0 »rt frfioo* of 
tba ftnaaM. *kafe U ia aaf"^ 
M caihoinr oaMa. aad praOw* 
iba rcaMkau aa *Ukh iha tpObc- 
tioa of lhi> OR dcpradk 

Cakmmtim •f OW iroMiHa- — 
TkW bWTactnl ahhcr ia kihia. or 
m iha opra air i lha aUM kaiag 
la aapaiBl* rarkoolc acWt »o»»r, 
ralphor. and oihrr HhrtaacR rala- 
Ulr. ai a Rd haal. Tha apaniira 
{• Pt ifiira wd an* affeelaaUyt aad 
prohoMyal Ike ManaH 
kUai. The iaamor ahafc of tba 

cJeiah.* hilM da&R ta 

werki. kat lhay any all W »«lo^ 
to Ifaat of tba ooaaiBflO loar kOa. 

A <0*1 fl™ la ®”* llfl***f 
b<<lon of tba Ula. aad tba Irt^ 
aiont b |ilaM* ort aad awa^ 
BBtU lha floor I* coRRd *llh Rd 
hat oRt a heah layer of mmawca, 
with abool » per ROt- of coal, » 
tbaa laid 00 . la ill* '»• 

IbcIm* I aad ohea ibb ■ red hot. 
.R«-dliiy.rl..dd.^»4-“ 

mdiully liil Iba kilB b flDed; ^ 

aie tiiD* Ibia ia 

layar b eoU and fli to flnt*.»t»at 
the «arbla( of iba ktta b a nm- 
tiaooaa opermiiaB. T^Ttcn the or 
ia ralelMd in the opao air. a bnp 
•dagled whb mall cool (if bcor- 
HR^ b pUed up arer a brattM of 
Ivirr pbcM of enal, lb# baap baiu 
5 te « frri WpH, by 15 or inliroad. 
The fin b applied at the »iod»ard 
red, and afler it hH barol a car- 
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Snimkl. Md (tan rtfomm m lln nnlWr, ikr nJ c na rt — W r«« cnnn W** **ll 
twTltanta ia tta •{■■ alru >• kilui nd n !• dnntMtT* wMcdlta ivanrttad*. 
Mr. Tram aaknaMM dm ita aTml rar taa cdan «i,ta tin kOa, mlm- 

du d aii a l w f—n I aad ia ilM iifm air, twa ktadnd aWfWt af anafl. aad a talf 
kaadrad-«td«ht a^ tanat aad Ikat aUla lha caat vt llbaf iW kOa U tani* a 
ftmrnj par taa, dnt of itackiaf ika iMpa m dw apaa ait plaak aad vaartaaa iWn 
liariap ika pa^ tfcajf ara aadar Ira, anoaaia la ftwipwaa w m. A pita it 
tUa um haarrar, ka ptacad dw eoal of araadap iW kUai, aUti aaraadtap talka 
aaaia aadnaliT anmaai. Ikr a kUa aPa rararin r^aal la TO tarn ad aipinaerma atr. 
vhiak win aahriaa IM laaa waakij, la ISOl. Tka kaan n aa laaaa kp aakiakp (taaa 
IS la 90 oar nai. ad lU aalpkl i it kaa aadarfoar a raaaakaMa ak aapa kjf tka apaao* 
tlaai la if raa mia, M M a pray ar llpkl ktaa ra mamj hekHip MMaafa. Bel n- 
liatied by Ika n ap ti ai i after n i alaaii ii a ii kaa a dry ftal, aitkaraa nnaply to ika 
loepaivlacnekad laall dlnalkaa. bada bpkl nddbh rahnr tUrvapkaal, aad act# 
powardklly ea Ika napaac li atuiaU ka aarrltd lo Ika dmara aa ana n paaaikla, ar 
idk>tf atnald ha tan^y preinud (tan ibr raia. 

/Ur_Tbaaaly flaa iWn and ia lha Waal (WraaM biinralaM.aiitar laikanairad 

catkoBata n b eancf (taai Ikt ^larry, ar eatdard bi kihu. by ahbk b b .Irprirrd ad 
vaier nd rrW-nIr arid. Tbr bam bad of Ika roai ftanailcai aaaaBy rrin an 
luanwar. sad bi Ikr anal (ara n dBa bnrid ara (tarnd sal oalr tka era aad w mb|. 
appninristi (kaikal tka pakUy prba «kbk sSbrd tka kloafca of nftarlary neaa aaera- 
a>^ IW kaddiap Ikoaa pM odaa boa IWrtMca tbat ara ra^ el rad lo aadara Ika ama* 
ratnraiity ad kaal, aa vw aa Ikow iraau of nftactary «hy, od akirb tka Ira-hritka 
arartaupeaad. ahk akkh ika mlddlaaDdapparpajIanlha fbraaraarabaad. "Tbaa 
amy iltaatifiaa la ikw l b ro u nd Usad any ha pobuad, oat, bi akiak ail tka ataaa 
laamaiaiid natariab aeaar a html on ikr tana apoii md whra la ikit b jalaad tka 
coavtabaea of atlar carriopr, aa kappaaa la msay p b a es , ikal ana anal bd n d 
ka ad an oktoia aadamaadiap sad a eharlbk lanpra la ahoai ikb aba afraopa- 
naat sad pradipal baaadraiKa ad aalart hUa to prodaar carmpoadlap btHapt.** 

I ■udlSuL 

Tbr r o ei poti ri o a cd tka Ihanisaa la bt aard bi aairbiap nprradaaa b ad toatidir- 
abla (nportinca i akrnr aaicairaaa am ara aard. tka p rrtaaoa ad aikab acid fat ib« 
liauakiar b adraaiapanaa i if aby oraa art tka atafai laaurial (taai akbk iraa b aan 
aaflntarrd. a anupMaua liBrtliiaa b prtivralda. hal aa alanianat llantani tkealil 
ba atrd wkara ailioaiMM ora prcdaniiialaa. Ckmieal laslytb abaa can dtlar uib w to 
akbk cbn a particolar lia i ia t nn a krloafi, at ikrra ta oftaa aothbv b tka rttaratl 
appaaraara by akirk a parr UinrtliaM may ka dbtlapntthad (tan otM coatatahip to 
or M par eeat. of foivipa nutter. 

lUrbwitad pit>caal or eoka wwl, tUI abbin tka last l«coty-liva jnn, tka tob tan* 
koMiUa aiad b Ika ktab fiirnaca. C'ou'b ookrd rbkar in tkr open air ar In kdat. 
In tka (onnar. aa prtctitad bl (bairnrlibiTa. tka coat b ditlnbatal in rirrslar 
kaapi aboat < <wt tt dianatar br 4 Gnl kigh. and tkr middb b oMaptal by a hra 
brita ekiaiaay pilad abk loota knekt, la opea or la leatc btter t t i rra krtarra tbei^ 
atptcially Dtar tka pmaiid. Tka Urptr luapa of oaai ara airanprd roaad ikb 
ckiaiaay, and tka nasW ones lutntrda Ika circma(rmc« of tka auaa. Wkea artry* 
tkiap b a^jatfa d a kindliap of mb b bitradaral bio tka bntiom of the knak 
ckUnnaT, aid. to rtnilar tka aaatkaaliua itow, tka obob b rovartd *bk a coal of raal 
dram, tka rkiaun-y bainp hntrly eotand aitk a tbk ad say kbd. Dpcaiapi ara 
ocraabmlly auda b tka enut, aad aAmrards tkat op, to iiaickea sad ratsta Ik# 
ipnitioa at {dranra darinp its aootiaaanc* of twaaty-feur hoars. Wkaoartr tka 
ctrkrmitmiim kaa nwdbd tka proptr paial Ibr Ibmbp pood raka Ika aorvrbp 
of Deal dram b mnoml. and valet b ikrawa oa tka hnp lo catbpabli Ika roia- 
babbo, a eiraomtaan dacmad airfiil to tka qnalily of tka eoka. In tUa opaniiuo 
in StilibnUhira coal loan Ike half of ba vtipkt,'tr two hmt of coal pradan oat of 
•oka 

la ordtr ta otTfare largar ijoaatitbtaif eoka al oeoa, lonp rdfpv ara odbn takali* 
tutrd far aimlar haapa, tka bnptk of vklek Tuiat with cimtaatiBeca and tka roo* 
tnmpllaa of aokai tbeyaonietimrt extend to Ika laaplkof >00 feat Ue eramlap uao 
of tkata ridpm • itnop b ttmeked aloag tka cakiap atatioa, b Ika dirtatina of vkbb 
Urpr piram of cool ara plaaad tbatbp ipaiaat aack othar, bariap a trbapnlar apaoa 
bHvera Ikan, to tkat a bapitii^inal ebunai (ipnbba pamapv) b formad Ikniapk 
vkiek Ike ttriap {aaata. la arraapinp the pweea U b aacttaary to pay attantba to 
tka aataral nrati fta alba of tka ooala, vhirh thoaid ka atripkt aaplituithia loit;,itadiaal 
diraetloa of tka ridpi. Paralki vilk tka 6m tarba of enb b plaeod a m ani t . tad 
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Um b iklri, nd •• M t Hrt iW fi t ex ni wi tt B i ly i H iiwUfc ia *U* aalll iW msKm 
furw • IM M bMli tUm. L'pna iWAaWtractm tb* ba^ la tbn mmU, 
w ltb at faniaitUr tmrw bi Iba amajtnMiita. tba Jarpaat yteafa bd»« bb 4 tba aanlbat 
ahiiar. aaitt U baa rrarbtd a baigbt af abaat S baC Tb bcilila*a Iba {fail Ma.atal>a< 
aa« faaial la al dialaacit at M ba* fitaa aadi atbar, p r a j a riti af aboaa lbn^|b*<a 
tba vbiiW kaulb ef iba rial|K «bkb. abaa aa l a nf a r atly anaaiad. baaa lacaot 
•Mm far Iba iaifadactiaa td bafaiaf niaL Tba Wmf dm kiadlad at ama 

Ibma IMP diaitact a»oaa anaa Waai ra aat lain aadaa t ai ah a atin a. Aaaaaaaatbaboraar 
fSmraa iba Uurb aaaba aad daaM aaMa at aay aaa fiart, nd a caabat af aih 
ba af|k>jraaaa. ba •aad'anw* taiaiinllataly lo atop tba ji rif w aa af tba in br 
amt\^ ti aab pawdiavl aaat daai. rapfatlaf iba oparatiaa aatil iba wbola ridfa <• 
cnaand. abaa M b Wft laa nr ibraa dajra ta caal | tba aannaK aa tba aida aamaad 
ta dv atntl tbaabl ba Iblebar aad Iwanaiiwl la Maany araibW. Wbrn Iba In b 
araHy nUa^tdud. abicb oca an ia las ar ibraa day^ tba «aba la dnaa. Tbia 
ID ida of aablaf la anatda. baa aaa aarr acoa n aileaJl Tba Ira yaaaaa di iqi Araa tba 
apyrf ran ttf iW ridaa in a doasand diractiaa, hraarda Iba War tad iaii-riar rant, 
caaiara lb> mai ia Wa afpaT atrala lata eoba bciira Ibal la Iba aalaaiar baa ao n at^ 
Iba laairarawn armaaay far (harriag. tad it atlU ia nnl of a (apply of air. ^icb 
can tally ba fnnuabtd team aitbaal. and laaal IM ba rarladad by a amartag, Darina 
Iba tbaa, IbanfatA tbat tba iaaca tan* of Iba b^ an bciag eoamtad iato cakm, iba 
mi'.n' portwaa an Wiag onknly, Uwogh outraidably. oaai niaa il For fiutbcr dataila 

txtamalag roblaf aaa tba anklaa (^tL and I'naa. 

*t ba ** ^aloi la * of a a«al bloat tarmct ia la aparalbia «bkb n^nlna aacb 
can aad avpanroea A Sri of troud ia irM Uahtri oa iba baartb t apM Ibia U 
p'aMi a tjaanlily af aokt, and abaa tba abtM ia veil Ifattad, iba faraaca la 
Iliad ta Iba Ihnal «llb ragatar charyca of calcined cn. tbne ato ac. and caba, aad 
lb" biad, abkb cbonld at CnI ba nndmla, b tarard on. At Iba werka amad 
Mcrtbyr TydeO, tba ftnt rbdrgca gonarally aoaauC id i rata of calciacd argU* 
lacama era and I] eat. linMatm. Is 4 cvfa. of rieb enba • Ibia bordoa la kapi 
0 * far abaal 10 daya. It it tboa iacraated la t eata af calciacd ora aad t4 ^ 
iiawaioaa CTcaniab Tba ciadan o a aal ly naba ibair aponranca la abeat It boori 
aAer blmiag. tba OMtal falloac ia abaol 10 botin after, coilcctiag in iba baartb to tlia 
anoaat of ■ or a| toaa ia IW haora after Unaiag. K all gaca aa adl abaol M Waa 
of awtal aiil ba f ra da cad ia ibe trai oaab, St Inaa fat iha aaaoad, M ia tba tbird. aad 
otaily M in Iba faorthi after lo or 12 ocekt tba prodaca will arctan 110 toaa 
lly farring tbe IWraaca in it* infancy a atacb |(T*oicr t^ucc of ina laay W o Ma in id , 
4b»agh to Ibe injary of ita ag b aa q aciit oorbmg. Mr. TrorM robtoa tba fcIWkg 
eaaa In pool. A ftmuca oat Moan in tt Iba Ahartychan oorbi «ilb each nl uim 
af Waal aad rieb bordca of malrrfada ibal t rad of ancial ton* aaa obuiaol aitUa 
U boor* after applying btioL Tba fim anb'a bWing prodo^ iwi mao, at abicb 
nu It coaliaved far loo ar ibrea week*, ahon a riyidly dito ia ubwi. falling *a laa a* 
It tona far no* acrk‘> mabc. From ibl* dcplfaBbic fUte a oa* made to aradnrr t« 
liao. aad. aftar raaaidrmWa delay. IIM toaa i bat oiib a lam laerraaa bi ton yMd of 
maiertala o»«r ihM al tbr oihrr faraaeca. Wbeo a ftiraase a lint Moon in it aboald 
be made in ptodacr gny inait bat tbe Ictulaaiy of farcing k to prodaca aahiu iroa 
vilb a dark aeoariag eiodor. 

Tba qaaalily of air ihroon iatn a blaat Ihrnaer in AUl oorb k anonaea*. ncradlag 
ia acighi the Inttk of oil tba aailcd laateritl* ued ia oarlting. A fmara aorkiag 
on laondry nm of a eaparliy of 171 yiida r»raiTa* MW eobie fad of ak per 
toionte. ablch immiti wcahlr to IMi loo* i abeo oorbiag oa abil* iroa a krgrr 
rnUiM of t-W k (mptoyrd, aamging 7870 cnbie fact per oiiaale, or tilt looa per 

V 

Tha dMonlm lo obkb blael ftimaoca an liabk ban a iradrocy to prodaea ahita 
CM ino. Tba eidoar of tbe tiag or teorioi k tba »nn*t toM of ibca# dcraagnwato, 
aa it indioim tbp mlity of lb* ptodact*. Iftba faraaca k yMdiog oa kna prufrr 
Aircaaliag into BMalda.tba •lag boa u iniiri«m rnirid aMtoti aad la •Ugblly Iraattamd. 
Wbea Iba d<Kaf on k kBenaaod tbe alog bnomea opaioc. doll, aad af a grrrnbb 
yelloa nai. a Mb bla* onamallad aawa. Uetly. ahea tha Airiura k prodoring ahila 
Btelal. tba •kga an anna or loia Woeh aad ifkaay. The •eorio' from a coke an aiarh 
mart loaded aitb imw than Iboaa fnm a ebarroal bkat flantacc. Tbk nem of lima 
oppnn iWaptrd to alwoTb aad carry off tbr calp||ar abkb oonld otbcrwka ittian tba 
qnWHy of tbe inm. From aomenmi analyac* ar barn made of Uacl fiiraarc riadm 
at arm tbe faUoaing aa illiairtting ibav gtaml eampaaMkia onder diffanot caodr- 
tiooa of tbe fttmaor. ^ 
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Tlw ** ciiialm* anniaoH ia lb« Ibrvi^iif tebU mir aot Umm frwn tha Uaal 
funarr, bat V* d*r{T<4 (Itnt iW cMt irm dahng lb« fmertm of ‘nBajat,** 
~ pi4dIiBf fttv, ^ «iueh Um chI inn i« eoiirrru^ iato amgiht Irao. Tbao* 
cndm srt rrrj nch bi Inat, vblek vsitu ia ibna priocipatlj ka iIm tam aT tUicala 
ri th* froanxidaL Thoy oAco oecar bnotiftillj tryaaUianL yortintUriT titn tWy 
bar* btrs eBlcia«< u opRatna ahkh ii olwijt prrton uM aa thaai la a«U «»• 
daetiirf «arb». aa4 which baa br ila oUm lha maa^ tt tha aqlpbar aad Iha (wr* 
oxidatiuD at a pnriaa at tba fawa. Thtaa cuutan, Ibuwfb c«ry rich ia iraa, on 
alwa^a eoBtamlnaiad tn a ctmidanUa aalcat with both aolphar aad ybiayliaraa, aa 
ad^ be repre to t, tcriof that they an the tcaalu of o^rraihiaa which have (br ihair 
otjeen lha moatal at lha f<irr)||ii omltcti (wataiaaB ia tha yia inn. The traJaaay 
of tba fonacr ia to aiaka tha oi^ what ia eallail ** hM abc^^ aa that if laaaat ha 
warkH whUa hoi oiMlrr lha hamtarri the tcadaecy af iba lonar alaaantt ia la aaaha 
Ike inm “ ooid abort," ■> ibal It Iwraka *bro a4,a<tcaipl it atada tu biwi) U whea eaU, 
Tba aap^ioo of aulpfanr ii very {icTfra^y affectiHi hr lha calainaitiia at tha ciador, 
aad it M i al c mt um to tiaca tba prngtaia nf In yradoal chniaalina. la asaaa para at 
tha hoop (which oAra cootafaui tarwral ihaaaaad taoa at ciaitar) Urfa aiiia»a at 
priuaaiw cryiola of parr laiphnr any be fuun4 bat oaoaUy aoriy lha ta<ira aarbea 
of the heap la wnctwl whh a Ibm Uyrr of nlpbate of ir^ waariiowa rryaiaDiaad, 
bat fHMraby la rariooi ataffea of dc«M|MNitiaa i tewar iaau la tba heap, whara tha 
beet ii gr m ur , lha iolphsta of inm dinppaan, oad ia iti idaaa ml eaida i>f iruo. 
witboot a H aaa at nlphar. ii fnadL In eolelaitif a heap at riatlari care ii retired 
aoi to allow lha Wat to riac too bi(b, or rauaaiua aanaa will baccoBa l«(«<hcr, 

hrmiriag the nriw ni t y «f hlaaltag. which aalaili ataeb axpaaar. After tba ba^ bat 
baiai bajBing fcr tana nootlo, timan of water aia ilttWlad om the aorbaa, by 
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«likb madi nlaMr falplist* ot Ina it rmoYcd. L'nferrasateljr, tii* ptocM nf 
Mlciiabaa 4an wit rowrr* mit of Um riio^b o ric ■ciA. »liieli •wcanlatc* • Judlieiou 
rw r tii y wt B t «r llww ciadm n tk* tM*t fannec. W* harr rrpnt«<Uy Mbmitird 
** faTRc owlrta* 10 oiuljni*, ao 4 gi«« to iba foUoviag uU« ihr •««*(• (ooltesf omr 



Hot Utti. —Ow ot lb« ffrotnt iiii p roTt wit rrrr autiir by ninpl* MMoai ia oayr 
wiaofhnwit, b dio MBployiBrat of hoi air hatrad of tha ordtaar; coU air af ihr at- 
RKiaphrra. hi aopidyiac ih« Mail of tWmaraa tiK nortitaf and mradiaf ittat Tha 
diacuvary nf lha MparW poorr of a hot orrr a roM Maw ia fimtf rtftoclary lain)if 
of caal btai. «aa aoridaolaUT o b aarrtd by Mr. Jaaiaa Braaiaaol Nriboa. r«|paaar hi 
tha aia>Kmr flat Worha, abool tha year lat7, al a Moithh loriic ia that rily, and it 
-vaa laaili' ihr aah)crt of a pataol la tha atoBlh of Brtaaaibar io tha <b(lu«ia|t year. 
No panimlar conairactioa of ap|«nuaa waa daaeribad by thr iarcalnr by ahirb iba 
air waa to ba heated, aad eoaiayad to the Ibraaea i bat U aaa awrriy Mated that the 
atr auy ba hntrd la a rkaaiber or aloaad aiawl, harliia a tra aadar K or ia a leaarl 
coBnaeled ia any aoaataiaat nuuuar with tha forft or liintet. From thii *nacl tha 
air la to ba tbread by aMoaa of a hrUoai iota the (hroaor. Tha qnantity af aoHaea 
ahirh a hmttaa Ihmace ia rt^airad to ha«a for a ifarra, la aboat IjlM f«MO iarhiia } 
liir a ropada Ihraaer. aboat laooti enbia inebec Tlw tcmcI awy bo iactined in 
htiehaark, or Baed ia toy other nunnar that way ba found dcairaUe, tha bjiplieatioa 
of heated air in any «ay to famara or forfm, for the pa rynwt of werhih| iruo. boiaf 
Hhfect riaimad aa conaiitatla* the ioreotiaii. 

Wbrrrrcr a Ibraed MRom of sir ia m|doyed Air ronboMloa. tha rafahiag tawpe- 
ratare naM rrideatly ba impaind fay tha eoidaeai af tha air iajnrtad npoa the fbcl. 
The bast derciapad n eoabaMion ia di«|rib«ted into thna portinoa s one ia coouno. 
aieatad to the renuiniag' foel i aoochrr is eowosirated to the aaiOa of tha atwaapliera 
awl to ttw aoUtile prudorta of euaifaaithia i and a third to the iroa aad Baxo, or other 
oarrtisiidiof aiaiter, to be aAsroarda diaaipstnl by wider ddfuioo. Thia iaaritabie 
diMribatiaa taket place ia aoeb a way, that tbera b a aroriy equal tewpmtara 
orrr the whula cxlcat of a firr-place. In which aa eqaal degree of cutaboatioa 
caiMa. 

Vft tkoa perechre that if the air and the real fae eery etdd, the porthnii of heat ah* 
anrhni by them might be very euti al d i TiMf . and rnllcieot to ptreeat the reoabing tern* 
neralat* fhoa riaing to a pen^ pitch | hot if they wrra \rrj hot they would a h ao rii 
U*» caiiiek, and would leiiTa mot* to derate the eommoa temperature. Let aa tap. 
Boae two forwuM charged with bwming fad, into one of which cold air ia blnwa.a^ 
[uln the other hot air, ia the mme quantity. In the oame time, nearly rqoat qaaniiitce 
af Airl win be coattu^ with a nearly equd pradactma of bed | bat niHwichMaadii’g 
tUa, there will not be the teme 4rgne of bed in the tao fumaeoa. An- the oee 
which reeelma the hat air will ba boner ^ all the ncraa of bed fat or air ahme 
that of the other, tinea the ibniier air addi to the bed while the lotler ahatneia from 
it. Nor ore we to iaaagioe thd by ipjertiag a little nturr enid air into the eac far* 
naee, we can raiai ill l e m pa ta inre fli that cf the other. With murr air indeed we 
ahuoM bam amro mob ia the fane ttaw. and jrc ihoald prodoce a giralrr quanihy 
of bed, hd thlr bed bciag diflUwed pf u portionaUy tmotiyi more eoosideralila matam 
of aaatter, would not predace a greater l e ai p rr d art^ we thimid hart a larger apaea 
beainl. hot not a gredrr ialmaity of brat ia the ■■me apace. 

Thua^mreofiiing to the phriica] principtri of thr ptOdortion and diatrihdinn of 
hr^ Brea frd wiib hot oir abmiM. with 1^ aamc fluH, riae to a bigbor pilch of ua- 
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wntart «V«» tow W with fomraoB ooU tb. Thh iadapcaAnt of 

Se mini 11. hcin|; u tr»« fcr » snoU which horn «ly ■■ otOM of rharaal 
in ■ nissto. fcir » (hraae* which bona % himtoci-wTlnl i h«i iha *%*mm of 
icnpmtv* prodBccJ hr hoi aic oniM ho th« lomo hi •moll ton ao fat itnl, ha- 
tmam the wMla of heal ■ aaoaU j kai tha aon AacI k baiwaf. 

Thk pcindiik omjr h* fawdcfcd olill moiw arUUot hjra immctical Ulaotralioc. l-rt 
wi taka, tor raam|ik. a blow fiimao*, lalo which CUO owhia ha« af air aiw blowa 
Bcr miiratc i au]>(uaa it to eualaia aa ora bat BMral; ot aaka. aa<i that k hao 
hen boniaa Iaa4i aaeaigh to hare aniriMl al tha e^ilibrion of Mraipcnlaiw, aa4 
lal oa aea wlut exoeaa of laaipcratort k woald hara if blowa with air of 90u° C. 
(579° F.), iawrod of baiof hlowa with air al 0^ C- 

(00 eabio bet of air. aafrr tba awoe tret pe no are aad pranara, wri(h a Ihtla 
aoore «*»— 45 {Hxmiii aroirdatKiki thap cootaia I0'4 pooiab of isyfro, which 
wotiU barn nrj nrorly 4 pnoadi of earhoo. and dkancapa l(<000 liawe aa aiaoh 
heat aa would nte bp ana defpea par oowl. tba t io i mralo iw of two poaoda of watea. 
Tbraa l(, 00 U purtinoa of haat, pradaced crerp minalr, wilt taplacw l(,U00 olkar 
portitma of haai, dioaipated bp tu atdaa af tha farsaea, and aaploped ia h oot i n g 
Se gaaaa which cecape Arom il^ Btnoth. Thia aiaat taka pkco la order to aateb- 
Uah ter aaatuaed ecpillihfiuai af calorics 


low 



If tha 45 pooDda of air be healed befanhiiid np lo 900° C, they con¬ 
tain alamt the eighth port of lha heal of the IC4100 dlaengagad bp tha cootboa- 
tioo, aad three will bt therefore ia the aane apoce oae-aighlh of heat aaorc, which 
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vDI ba rwdr to opefmu spo# mj bodl«*^itki« It* ttugt, *>>d to 

ficbih nwrJ •nSTSTbi^of soowi^w- • 

rfita hjMt to *»» c, «»•«•«• IS? “ 

toe tt*j Kekoo to trvm M«»* to ».’<»“ P- «4«>= •» 1^ C). ^ 

nmra rf hU*i fiiTMCto noriMil is tlu «o«»os ** 
bU<« srwlsCTS SB tocniM trmpertoare «)«*> to ftw JW to W J- 
Nswta orler to »ppm:ito« the r»iueBi« rfetoi sUcb tl^ nM ^ 
tore sur pwd«« is Bi<i»«Uiir*ja opettoi^ *• & * 

Atw ilrcrJ* raori tomperstolto •« required to 

or to drtermlso tbe pUy of toRskir* domul to W«*r of Wo W h 

(oiid to 10 usdrr 3*0 P.» U i» U«tsid to I* ■»»»«>. E»"7 <k«M* »*>|4y 

^i.i.g pA. 1 , o eery fro degrcto aboee whtcii rt M qsito (taU,tltoa(h U isay 



be panV below it Tbr SHsa obeereelion appUee to ordmary cbnical afiahka. 
CbarnMl, far riasiph, which redacea the greater part of aKtallio oiidea, beyttMi to 
do to ooly to a detrraiisalc piteb of totopMstore, staler which it la isopcnliec, bat a 

a a f 
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Ii» U to fai riwrJ «»•«» ■a U Mu i m ir y h iM« 

■fticW MnMriMM^ wor* M ihov tW laflivMar* 4 < » i*h arhat 

M(« ar ka B tunaet ufim cWiaial a(araBaa«, «r awnl; arm ffcjBitat e t aw g a 
c^itatr. . - . 

fiM loot. |oaa.f>5ibil iW affarataa of tb* bat Mnl m a BaB*»4 M ib* Catsar 
IVb wofti, Wbai ai af a fftllhaa Jaaaaa. t»\, bi rrcry twttitt ihiBil. Tba4na> 
Un ftnai abicb Ita wea4-aui trt lUtWalijr aoflfJ aart buiJI* ft i f aiaba4 Aa tWa 
»«rb br Mr. Jaarpb 61^1. F.R.S, iba AtMiafakbad cafftMar a/ iba Ballrtty Im 
W arba. 

Tba fBMltiat tbraarii ba«a aea fpotfailf Ibia* faT^na, aad ikiaa aaM ttf sir 
baaliax ftwa a ara. Tba Inna tboa Caa aan baMt i Iba dufd a>a hrhif da* 

larbad sa acaoeat af t»rw»r taral Bticaaaaaasaa. Tba air calm tba bariintal 
pipa a. la Iba maad aka. Jlr. toot, aa aaa t)da af Iba wrbad ar anboa pi|n. iboaa 
Is a|iri(bl irctMa fat ffp. IMKI, lad paaara ibraaA ibrar plfrt la tba bariaaBtsI pipa. is 
ea tba otW kda i abaaaa it prorriA i la Iba bfial Awaaaa. Than tpfbaa pipn ara 
lailaani lairTBUp. tbair laatka baiap a pat ill il atta as la gWa mmrrn b aa ti ag aarftar. 
aadabo aMiTT drpib adpipa (la iba tarunU pkaaX w at u» anka k anaapar. aadkai 
babla-at baad bp in s«a vaigtr abaa taAraad bp tba rad bast Tlua tpaam af 
arehad pipa apparatat k art is a blad af arts. (V«ai abiab tba laa it takaa sal at tba 
Inp of it t bat tt ibaaaa aaaia daaeaadt, bcAwa It rtarbrt Iba abliBBap, aakaiat it 
Btarip at tba trrr) of tba Ira (tatt. (IM vHb anal gat ntartiX Bp ibk aaatrraaaca. 
tba p<pra ara kapt la a la.h of ignilad air, tad aol aipoiad la tbs rarradiaf i aiaraaii. 
ofaaamstef nmiak Tba plam aad dirrcltoat af tbM aaaa lata tra pitibfp Marini 
In tbadrsaiaf. 



Fif. 1004 k a plaa of Iba blait (Wraara, draws to a tauUar teak tbaa tbat of Iba 
pracadiag igoraa 

Tba tbria trlt uf bol-bkt( apparaiiu an coouauakala vkb ana baa of aoadactiag 
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C!lIIr*.tW«-t,lWK4|k,«r«J^»-^^ *-faii.Tiw.W 

uj^pirrs^ «Ni «pu«*i« fc- fim«»4-du< 

^\TZi . w-w *? i« if^ :24rct!L^ 

yMf lir»», mUa «B tlM. «« fawi » «h« ?•» ll tmt of 

IW ecu hiMt. . riMV* "f '“* "TL rf ^Swto*i^T»r.^fca. 

_ , ■. » k«w Tk# MTtBC •■WOHli I® S tO®# I® C*t. pff ^ IT®** 

SHi CSini-T^iii-TS .-u2Li i. h^iH tw ^r. w vkfc ~ <2; 

tS la4w»l U* fc««h JfWMWrtrw I* try • kjl^ 

itoSSL «■ e«l far •*• I od 4«riiW tW ^ 

* k«M la to&> I laa c< oat Iran ■*• ■**• • •••• *• * *?“■ ^7“ 

iTjrT^ -STw? taUSfaalih 1*7 ft.r««. 1 . bbo. ik. ^ » 

r* •”• ”” L W lihawBB bM9 fait ia tha Mthr»nl» 

li»il,MO loa*. Th« Wl»*a<!« *t ho* »» » *** **. ^ ,w_ mtctsI 

diorio of Sooth Widoi^ .hoo that «•• 

«r* faniM« hor. in coMOjirw* la« «v^ *“ ^^fcnr^i2r«?hlhir5^ 

.itio. -iih -U.h Ih. mlrodiatio. ^ 

anatii* of iW qiality of Ih. itwMO pr.t ha«_^tW 

iL that at Oa iirconrt Uaa aairr than n&OiwB-twmtiath* of tla tnliw proiuua oi ua 

hnailM k Bade ta fanarea blowa with heMod aa. __ j-. It 

M^rena, hi hie rowot work oa Ua mm aaiwfaetiitT o f Orat Pnt ain. gi^ It 
a ha opaioB that tho dfacta of ba hhat ha»» ban pr^ y CTagti wa^ aad t^it 
“i^nSJSSIJIliaot. a Ua ptttaraioB of faeli^ "* JJ^SIt « 

eioca. aad ia lb* aarttina taoraa, far aora than to the beatmf of the Ui^ t .kit 
n^'fvfiw the ar«M radaciioa fai the yielde of eoai ia reaeot tunra 1 ha tbahe ihM 
;r™.wl?r^rSriry^ which^ha ba. Obtaaol ^ ih. 
a bT^K^ a th7«naial» of eartooieeooi^ whiA 

larai and which. fVwm ta eoanaraiira faeedoa from twrthj Mttc^ "** • 

ahiinma doa of Gmoaoaa far (naln*. Aiaiaat thk oyinaa of an 7 *’*^ ”* 

irea aartUaa we aar place that recorded by an Aaencaa natallarRuL Mr. Oerraoa. 
who baa WTitteo a large and la aany rwpett a ealMbte 

of trai. a eoadoeted ta AaerKa. - TW a 

application of hot Mat, eaating aeidc 1 ^ eaae m w^hiA cold Ua* wUiaawor^ 

Xnr. naaeoa. The aaaaal of far) acod la aathtacHe 

from 90 to M per eawt In addition to Ibia, hot Maa inaHra a to ^1° „ ? 

twin the .Mliit of Iron within a tirfh time that wa 

Thra adraalacnarc far mote ittiking with reei^ to anthraciie nod ^ n 

to coke a to Mlnainna ceiL By ntiag hud chaic^ wa caa 

farl, and angaeat the prodact 60 per cent From toft ehaic^ ^ ehdl dmec bot 

little hmcflt. a leant where it is at I'laary^o take the qnaTity tf the iToo mto eoa- 

'"iV^'iowhig tabJen.embodying tbe gntnl rwnUi ofnn*^^.•*21^ 

mrnta on the Mallr* ctirogtb aad other mccbankir proprrtoee «F oa* 

tbr bcj^JMid cM UmU. irt citrartf^ firum » prmWrf to tk« UntHA AmoctMtiam 

(1637) by Uemn. F.aton. Hodgkiaeon, and WiUmm Fnirbaira. _ _i;,_ 

Of Uto thtne colaauu if Baabea, the dnt rrpmenu the itrrngth «r other qoalny 

aa 1 


sso 


moN. 


taIk.««MMlbnm*»l»«WM A*IWH U*• mbrfI 

Us Ijiifii iirlilr* - |--‘-Ji—* iIm »mmWt tt li fto» »kkh 

Ike raalM h>T« k«a Maml. 



Tkcf* rnnlu eoauia neariy tk« vkole of Ike InAmMUiM oibrM k; Ike mem}* 
ROtka. Proa Ike noaben ia Ike ablee, it wiQ he moo iku is Uolery iron Ko. t 
bloM laaewhal iii rju a t i hot bloet !a all Ike lUlovioR panjeaUn. — I, 
diTect leoaik snsflht 1. coapea w ei anaRtki a, iraaatme stmathi 4. pew 
tP neat uupael i i, aeiialM uf elaaikilj or •liflnea i C, iiwcifie ■nruy i ekile ike 
oolp mooencal adTaalaft poacani h)r Ike kM biaM aclal ii ikal h besdi a liule 
mere ikao tke cold before n faeraka. Id Ma t Ike atleaalaRio of ikr rieai Unde ala 
men Baartphaiaaced.aiiUialkeriafiiTaoToriheoaUblaM. Ka 9 bM blaal rama 
iraa fetint both Icaiiao and com yrr alaa beOrr lhaa cold bUel of ibe tama dveaal* 
aatkm; aod Ril S ba bUa IVom ibe Ortoa worka la ScaUad la maarkakij itroaf. 
akila Kq. S eaU btael it oorapantiTelj vmk. aotvithMadiia iM ki^ ipeeiCe gimaily. 
1 )d Iba vbola il aoalda|ipear from Ike eueriiacaU. tka ahSi {kt ffoaaaf No. I kata 
been (omevkat ilelmuiated la laaliro ^ Ike ka hlaa. Ikaw af Re. • bare bem 
beaedlcdby haiaatlifrlDppoaarai abile tbnaaof Ro.Ikan beta battery aligkUy af- 
forted I and fbma the eTalcoar farnoehl foraaii^ k b rrinlcfad kiaUy pr.mMe ikal 
the intnidaetiaa af a healed blm WUlM It kaa. p|y(uta, to a rcTtaia eataat. liOarad 
Uw aafter Inna, baa naprorrd Ikcaa of a hardar BB*-trr | aud rnaaidtrlaa ika lamU 
dewrinratioa Ikal Ibe iraea of Iba qaalky Km % bate aaeialiird. nd ua appareal 
kenedt af ikoar af Ra a, togetkar ikc tatfatg rdeeird bt Iba bcatad Uaac, tkm 
tacma good rataoa for tbit pen ram baaoml a g ao gneral aa it tm doM. 

Tka foUoviag gmoW aamauiy of rmiti, aa derited from lha nperfarnma of 
Menra. Itadgkiaaao aad Ftirbaira an ihg tnuatma abraeik of kol ud toU Waal 
iroa (xklbfli at ana tira tka alllaiatum it ikt nkuit intcaiifalion. 

































UtuN. 


£51 


tlMlilOUSiRt 

i\vim 

NBft. 

■MMVffVMVta 

b«Mi UmM: 

lMft> 

looo 1 attra 

1000 t I4U-* 
1000 1 tSOT 

1000 1 lOOk-l 

looo i iTas-o 

1000 t MX 1 

1000 1 1007 
1009 1 tl7 

1000 ( Ota 
lono > llfl 
^1000 t *37 

1000 t list 
1000 s >ts 
1000 I 071 
1009 1 1101 
looo 1 m 
r 

1000 1 lotto 

1009 1 IXIO-O 


‘ftcM irom *t» 1W«1 Mr. nodfk»«i*«'* tffeti- 

t»i — 

t'amn Iraa, • • 
lirrga Ko. S • 

lUfm IroBw !*» *• • *.,■,*_,* 

iroM tr* tnm Mr. rairtaini nptri- 


C«rd Talon ima. K<v S ■ 
Cord Taloo K«. > * 

ISaicar arl Miltoa. ditto — 
Carroa ditto, Ka 1 • 
MairUrk, Ro. I 


M«aa • 


. Dr. TMatfaoa-a aWiiaal aanodiiatioa of aayrml «—"T? 
ia aMaaZdW Ikk rrport. Aoconllof M iW 
dJ^ M awtUad by *a« blaal cowaJaa a itrraur aaopi^ 

tUiaoa, aaabao. and alambma. tkan obra by «iW air, Tha 

rarity af ■ ana»l»rt>a af Baotfk ^ 

■MB fdSaMoaiana at Wd hlaai ftooi tka Carroo and Clyda Iroa »a»ka w J-om, 
aatkat thalandtrrf cvid blaat iroa k laaitkaa that aC ko t Tka o f • aadya^ 
~oaid Uaat iron Ro. I yara 3l aloata of iroa. I ^ of t artq . afli^ 
aani thr pror^tuo «f Ikaaa ibraa ccaaitta rata ba kg **^*??! 

I atooi of HUeaa,aod I aloai of alBmijUMB.*ooaa«jaantly S yck odd Mm Iroa ootia|M 
oMTalaaBa of kaa (wkk a IHtta inaaraMy. 4 .■*. f 

aod 1 atom of alaauan*. Tka laaaa of » aaalyara <d bat fate irw Ro-l^»a •! 
alMMof^aadaniUBOrMlo 1 auao of carbon, ailieoa and ali^aa^ frow wk^ 
atetni ahh ah Mfatek p«ar 
taeoid. tCTbooafcr.k aottba caaa, an tka no-aioaa aaalyaaa 
that haraboca and* dario* the te fc* ytara o^ ta .‘^Lr5L*2 

tvrwi gMiniini wkk BtAcral cotl ft ftuifli biftbfff uiriitulftjfft eft Muona ilunk 

prorkkdSJ Wooaaaof wdocUoa k comdata, ta.ahaabtita or aa iroa p^ orf 

STdte t^ k^ kUk cb«ifcal dffcwjer baWaaa thr lara 

■Mb tiM ttVk, wlueli Mtftioi tlw rmtlu of ft o# »ft^J*** ^ 

Man te^kiek *» ha« ktaly bad ocaaaloa to » »ka. aa^ ekcatemii^ 
^^y fcnmrabl. tor laatitatia* 

SuDa oraa, and tankiaf Iba aaoia elaaa of Imo, Tia. jood Ro. • pay t»d- 

Au^ftu ^ Cut trm Nok 3, ra n b i d V Bat filan. (Da. Roan) 
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^ Ouf tnm So. 5y if CM Bimti, 

(Da.X 
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Gn«MM • • 

•iilVifeiar • 

rftMjiiiM • 

1. 

IL 

111. 
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V. 

VL 

Til. 
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Mm 

run 
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rftift 

l'40ft 

riH 

•HM 

»ftt4 
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%Mn 
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Ml 

ITt 
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Tha traa r«a»o of tka rVntaanl hdariority of bat fate koa kaa bora corracUy |riwa 
fay Mr. Blackwell, ramaoaa blowa whk bntod air rxarl (nolar lodaclitc iwwrr 
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tinti Uhw ia vlikh • mU UmI b Tkb %m tal. timet lb* btw ^a rl l— el Im( 

WmI. M lb rxmMT« tm ia itm of ntteamey tree mat fcf »» ri y i n l lnl , a 

larf* pan of vlikh hara hma am of a claa ca I ra lam ta pta J aaa Mmor iraa. aa 4 
it M la tha aaa of otm et tUa aalat*, ibr mote Uiaa ikaa aaj ^t Wi ia ranu a ta ^oabi;, 
arkina from a ban d Uatl. ibt Uua iaibior i ty et ba Won tna b la b aarrlbd. 

t/tUimtMm a^ Ur mmern fame fimm ^ Jtwm tie/armatt toot—The m§emt tm At 
Uaal fanawa ^ «Uch tb aaMa of iroa a ladand. b cofbab aaida, lb ptootam 4 ^ 
vkub IbnAir* ia gnol atnaa b iadiapoaotWa la lb n | W T al ba af lb IW aat a . Tb 
floowa riaiaf teem vte Moarl bod, abM aub a Man fanner at ai(b aaab aa ha- 
peai^obiM*. ■>* nrraarnid p*lan|allT by lb aaoabatica ofihia iroeioa amiavbaa 
coolael «itli lb oayiat ad tb a n a f a |i iii i a i ib altaattaa at peartirai naa aaa ftnt 
ratlod ta tb aaonaoaa wwme et bat abM ibb aaobn iaaia eal||)ad b Mraifm. 
Ilnaaeti aad PlaHklf, tad lb a|ipljealiaa of Ib goa la a aaeiy porpoat aaay b naked 
aatl la tbi of IM boated Maol, m lb anM baportaat et lb moat hap a w rraaaata ia 
Ib iraa ounaSKtorr. Tb gaaca otadrad fran Ina fbn i aa aa whan aoal b aaad aa 
Ib fbl, ^ lUieviag toea rila aala, vUl rardnfc and, ear. 

paaihna^ krtregm, aahbralW l^tnfta, oad ay — aea w y ii y Tb aatara at lb 
ec aib aa n bia m ataab ia a nblaaa ao iatiowa la Ib abaana a b b a d by fb 
Buteriala potlala Ib Avaaet, that b diiirfaai coai p aahioe b Ib aanoaa nakiaa of 
lb hrnarv ladioataa tb abaagae aafotod b lb outanob talnidaead aa Ibay dricaad 
ia tbir tray to tb a ol r aa ea of tb klaal Saw aa ib axaauaotkai of tbb aaiaam of «• 
air ia b amriooa bifbla ia lb Auaoea aanai b tb bay lo Ib yarotbaa opm •ko-b 
tb ibory aad paactioa et lb owaaihnan at iraa doMtai. it waa at lb <111 baporl. 
aaea la aalject u le a rigid mouBatioo | ibia acaordiagly^baa boa doaa b lb aWraa 
iiaaMdrmneatcbaniala.aiidaabae<|aaBily by Ebalamt. Waabll ratara tila tamdaa. 
otioa of Ib maila Iby obtalaod pTrarallT. anabnag ear aWiatioa n p n aa a l la lb 
rtaapeatiioa nf tb gaaea at lb laoaik of lb fununa, aad la tb anlkoda aluab bn 
beta adopted to aliiiae iboBL 

la order In arrira a! a kaovkdgi af lb Mnpooitiaa of tboaa ■Moa, M. naaaaa 
fimaladiad aiiaalrly tb phooonaa a wbkb oraakl Olitae von lb faroaea Mlad otib 
fool ogly 1 by a eaiafui datillatioa af a kaotra aaiokt et coal, aitd aaalioliig of tb 
{‘rodacta, b obtained molia enbodiad ia tb MiliiaUiid labk 1— 


Corboa ...... 

Tar.. 

^atrr ....... 

JUghI carbratted hydragan • 

Carhoole eaida . . . . , 

Carboaie acid . . . . . 

Coadeaaad hydrocarboa and oUdaal gaa 
Solpharatlfd bydn^ca . . . . 

Ilydmgra ...... 

Aonaai^ ...... 

Nitrogaa ...... 


Udtk 

it-na 

;m 

TtWi 

IIU 

I«7» 

07 SS 

o^> 

OdW 

odii 

onss 


lOtHlOO 


Koar, m lb ftirnaw, lb osTgan introdiieed by tb bian ia eaaimBtd ia Ib iin- 
mediata riciaity of Ib tuy^, bhig Ihrra eoatened iota earbonte oaidc. and tb raol 
tooea all ila gaacooa prodoeta of diaailotiaa nock abaro tb noial al trhieh ka onoi- 
boitioa mfBnaiieaa> noar ia fact, tb lap of Ib faraacc 1 lb foal wiik vkiek lb 
blaal etmeo ialo natart ia ibrrrforr eak«, and apoa calcalaliBg lb aianaal of ear- 
boaie aide produecd br tb eoaalwatifla of U- 9 SS par rant of carboa. aad lb 
Bitrogra of tb air apaaded ia tb cnaihoMiom waget aa lb «MD|Miliaa by ridoBM 
of Ib gaaca eaeapiag Artaa a foraaea gUod tridi Oae/iirth col tb fcUowingi_ 


Ifitrogcn .... 
Cuboic aid# ... 
I.igbl carbrrftrd bydrogra • 
Carboaie acid ... 

Coadmard bydrocarboai .. 

Halfdiarvtlad bydrogra . 

Aiamonia . . % . 

• - • • «im 

- - . . O'lki 


lOODOO 
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I (• olinli** Ikt sKijilntiMi 
ifcnMMor hoa ora 


Wltk Mm fraliratewy 

at iho a— ora ailatan o r eoriraoJ hj flwTaatrfocuoB _ 

W4illii.i»)cia«l Jraa oral MO Ika. ra^ l.«»? 


Ik* cool. w-M* pwt. o» «*• w«* i ^ 

Lw. ou*» Molftrf ” **»!* *» ** 

o,nn ki Ik. ««l« too* fa ra^oera i »«kftl^ .? 

d*ri?rf fn* Ik. I - •I-' 

Ik* cMBlHMtiaa at tk* kT-MO |wt< "f *• “ ““ eij|in|ii«-i 

fjaAMMJ of OV^ ifc* dBC8»lp*>«0** W liwe^O*®, C(MAiil ^ 


Kfarofra - 
Gorboaie ocM 
Ckrkeaie olid* 


. lai-VM 
• M*»i 
. iai-»M 

4e4->ii> 


Add to Ikfa 

tko p»»-*«il»*» 
^DMrtk of Ik* lfarao*» 


tk* prodncti at tk* diMilUlioa 
■a* foaiyaoitkia* fajr *>1(111 >a 4 


of Ik* Koal. M>d V* frl < 1 m Adlowillf M 

■n oftb* (MH i*Hin( frara tk* 


Kfarafra . . - • 

(VbMiic •eld - 

CarkMN oaid* - 

Uakl rarkontiwl bydrasra 
njdrn(v« . • - ■ 

Coadearad b^drnearbaa 
Salpkonmad hjdrof** 

Aa 



■yratoto. 

S©SM 


■f ««leflia> 

• do-aor 


tf745 

« 

. S-STO 

• 

••O04 

ra 

• M944 

• 

I-307 

• 

. 9-KM 






©109 

« 

0 III 

• 

©051 

• 

. 0045 

• 

OOM 

• 

. ©t>S« 


tooooo 


100 OOO 


Tk* *de«bfJoM of tk* mantity of h«i* eofoM* of b(iii( raol^ ta fbnato by 
tk* ca«bo*tioo of ih* ffanraw (ran an <m tk* donnlk* hr« rf oorabratwo 

(iTMi hi tk* poab«»ij« poptfi of IhiJoiif. rawitdraf to »kkh— 

I iulognma* or IS^44 (Tum of 

Crakoob«raiMto^b*to.IM«B»»i»««^'^» 

Carbooie raid* ,?i2o 

liSt'rartai^bydrioi. 

fli^(«. 

Mphurattod bydforra ... - • 

... 

TToiiif tbra* iiwber* fa ii fcoud dut by tbc ooraboMioa of lOO of tbe fbmra pn* 
Iben •*• (*«*nUed fro* tb* 

fl«-S3» «ltro)teB 0000 

irros «fbo»k ocid 0000 

M-OOd eorbooie oxid* *»0»7 

1-307 cirboritt«d hydngcn • • . • - IMt* 

OOTi brdn^ - , . 

©•to* oIiAui («•---••- *»* 

COM ralfbnrauad hydrofm - . • « *8* 

©034 ■Monto . •<* 

(•374- 

■nit* of beat ooMratof. tb* rant b^ imdra^ to »e«i iko awmrt of bi^ •««•- 
nr> to nira I kao|tTirara*-*-St>4 Iba-15444 (twm ot rat** ftom O* MUtrarad*. to 
lorart. Tbe raiooia of h«ra nafcW tai tb* fotdbra i* IfaMited to tto prDd*crf by^ 
the r%»ditur* of tbe otygtu, earrtfpandmf to 5f *h5t»iin'gro m ^j»red»c t>oo « 
Mrboeic oside i ihit amoeata to 90 ntil unit! t ha€9 fbUowa the rrmarhehlt enorhttMM. 
that ia tbe fhrnace which waa thr xtt j eet of eaperiwieot. oot lea tha« §1*54 |>rf eevL 
















TKOX. 


&M 


crikaMi«l«i tatfw ibra twntaMjil* mittr aM H M •■4 

irM fn cnL af iba wh* fcrt li fmimi ia curjiat aa tW ftacMM l« IW 

fWrsA00* 

TW tmpnaiav wtkich ikaaU W r»*4aM4 b]r iW toM •/IW fbtaM* (MM «Wa 

kunM abb air, ia tan4 by 4bidiaf iba aalu af bmt, ait. m74 anwaa thm iba 
iiiibaiiiiM of I bibi«tama af Iba (MM b; Iba aaaibta t aaa ltl at «baa iba ^aaMw/ 
•r tba ■ra4ac«a af CMkbaatb* la ■whiybail br Ibrir lyi r ita Wat (I'MW 
at Ibaa gal iW aaaWa Ma3<r.i bal lUa la baVaa iW mab, laai w a u b aa ibaa ia aa ■ 

i m - - -* ----II---. 1 . -*.l~ a.—... ifc. Aaa^.- 

aiiiAaaribcIi^ |a«4a««aariW4Waiaijoa af tW aaal la Ma faaaafa atar iba ral 
Wfflkl Makiana'wTanr r aaoaa Ibrtbla. aad aaiag aaaiWti 4a ri Ta4 ftaw aciaal 
aaMTiaMali. Miwn. Baaaaa Ba4 FhaUr aakafata4 iba •Mapcmara af iW gttm 
«bca taBaniH aa4aa faraanbla aceiitioaa at nit* F, tad aaaa ibia may W la> 
rrraaaJ lo MU* F, 1 Wawaal a ia tar abaaa Ibat of aat Itais b; iW aalag a Ua« 
aaSaWali* haatad. Ia arilaiag tWaa waata gaara, «ara aaM W tabaa aat la taawaa 
Ibrm fraai iW (liiiai till that naBy ara aaalr. Ibit it. aalil Ibajr ha«a 4aaa Ibair 
work la iW ftinaacat H ia abrlcma ibat aa enabattlbla awllat taatt W ta aiii a al fiuaa 
IW biaar rraim of iW Airaaaa 'aHbaat tarloaaiy dataaglag iW ota a adaa a un a tl t l 
to tba fidaeiaa lad ■aihiag af iba arai la oadar to mama tW gaan aftaraaBy, 
aad altbaal faiiary ta iba aofUaf of IW (Inaea, aad ia aocb a atalr la «iU yamrt 
tbair «oaiba*iaa la W aSactad wlib aKa* adTDMaaru tW baight of tW taraan aaat 
ha laiaad. tba Ml width of tW BH»th beiog rataiaai aod iW gama aiam W wrtbdtawiu 
aaflriaaUy iW halow tba moalb tbr Ihaai to ha ebtataad d^, sod tlaa haatalh lha 
yoiat whcra thay Wgia to aatar lato coa i h ait i o a floai aaatact with tba atat ruy W nto 
air. 



lood 



Varioaa modca of eeltaeting IW par* haaa haaa Mad i tba boat toamt to ha ibal 
adopted at Ehfaw Vak, glHuiwy, aad Cwai Cclyo. A flaiiHl*4ltap«d ratliaf, >niial ia 
itt larnat diatortrr to iW IbrM of lha -taraaea, pnriacta lato iW lalaritw a daplb of 
ter traati tba oriBoait tba bottoto. floai > to DfM ia diaaalar,la alotad by aaoalaal 
caatiag. tba aM apwanlf. floai wj[|(eii a rbola yaoemda to a lavar baaiag a eoaatot* 
poiaa at tba otbar rod. (Ilaa>^. lOUV) TbaaiaianaktraflUad busiWAunal-abafad 
raeaptocta, lad art cbargid late Iba Adimmo wilb a asifona dlatribatiea. by Twcnag 
tW eooa by BMsaaa of oiiliMa andilacry. abieb agala rtloraa h to ka plaea abra 
captiod. TW ciioaiar tpaaa anwad iW fbaaal, buida lha flnaaot, flmaa a tbambirr 































». moN. ^ 

pitiSi«lM2*Se»rfeS»*i»ioo. Tk* »b3f«Ti»fw*» wiaW cta*Hy oalcnBood 



ky M Ui»i»cii«« at ik« •eeomj»ijri«f pUm, >005; lOOC. 

hraulinl lo ik« wTiUf hj Um propnrtor nf tha Cwm Crfio Dbm lre« 

/Hj. 1007 ilKnn UiB pU» of ntnctliiK tho gma wluefc ii odop^^ t>i» 

Iroo W«rki* nnr Wn^ham^ tb# tame being the patent irf C K. Djrby. 

It ooeiUw o brio pip# or t»b« UwiMl iota tlx Biddle of Ox pjrt of^ 
ftniMx, wluek <UMXMi( a ohorl dbcaace down bto th« ■fV* 

ttx top of iko thb of Ox hraan i» tk« fcnn of a rrphem, ■ « x»a«»O M of 
pipo X ulxB JO Ox boilon. or Ixl >>r aunr**, *Wr» tha gaa it 
•iy. Tlx ^SaciH .4»aa«r bT ‘bi. id.^ b Atx 0 ^ y « 

Ox ft« -tap. of tlx pxa. b» wbleh tkr drirto* of Ox fanMxr k “Pf^- 
noaUiy ofSTlroo drtrrioniA Tlx (xwiitce *.*100^ 

Unmeet wulumf UQ l«ii oT itrmner meeh^ M ^ »*• 

boiWta lad luit air »«o»w. at llOOCa j«x. 

and tiaoaa eqaal %o 7 cwttu of (nod toal par loa rf Ina, mad* at 5^ pet etrt, ■ Of*^ 

nr Sa. per loo OB 11,450 tooa, or I*4W. x 

Tlx wtxa of deraapeaxat ia Ox woHiia* of tdai« fomarea o^ Ox P y ^ 
drawn otiBaed rbrwlxrr. bare |»xndni«M0y iMM by 

t4 Ebbw Vale , and bo kai kladly Iwraiaxd oa with ibc biUowia( reooirao of kx ol^ 
•ertatbax, (br iaarrtioa la tbia artiele. 

































IRON. 


AM 

TW ---b vikkk dw vmm hnm^ talbMid. *w W •»><«.•• 

Ina Mb^T fcrt UM thraifl' tWIbaM*. «W rf »• toU Wb* 






■bob S Cm* k«i dM (kb b Atibob. tbb Inrbt n iMiaW U(met aT U b«Wo 
Wrma tb« volb b tlw tkmn bad Ibo dda of Um lab*. Tnm tbb uian iW 
gam vora albvad la pua ad bjr Uw aw ba fa vltbb tka farnarv. ihniaA ■ bfa 
•hick paaatnlad Uw fbg aad valb Wkta Ikt tobt ww kafi IkU of adaafab aaaal 












































IBOS. 5*7 

I ar 4 odT of ll» fM i«ii tfca omo •ir, «*• f-i ftmiaf ^ iW iiM^ 

aT MiaifWa iiu*v<^ •><»»• m 4 tW >?*»?« ■ **T ^ 

“•««««•." o«wT«l,wi«li lb« sMal »ec«»|«ittii«tt UaA aa4tr 

bm. ltmr%iilmthMi'mkimthttabt*»lrfttkUclmimmk,tb»eoM^m^m 

■ looM tufftr tm ikm eammt tt%t4 gim» km* y fcy prw w &»■ twth . mi4 
4i>rrMd ilKW ••><nt*§ lb* malir (^mw wbm ikttr <nt_mo 

k»Tiii« ikr ■iarrW. ta lha aamnl »«u of Uw *bn«K i»in«c«r»^ ^ »h« 

aavanl camat. mt* x iimm ij m i mtif •kk kta< i lha aitoatml^ ^**^ . **"1 

roaarftaa ilu» eo*4 c«ii»na aoa#. men mffiit* wuh ■«>»» «baa tketr mtmat <|aoa«yrf 
beat, aa aM eaUaatW by Iba harataf rf taybm, and by ^ daatniaM of Iba 
bnckvoit «a Ibeir aaiRbbaarboed. U thia aUta of tbiagK om ta Iba aala^ 
liartinai of iba faroaM voald b ato n ladaead aad toaaaflad ata ftrj 
llHoa la tba eaoual paatiai woald, aaontdiag M iba drfraa daaiati<a " 
atofadiaa carnal of heated |n*a tnmt item, diaer a i l U> Iba yatai af *>•<« 
Ibonmffbly daauUaad. aad aWfUUy aarboaiaad. or ppaoiWa *«ib a potttoa ttiU l a ib. 
Mala at oaWe, aad Miiiof Ibera atib ibe pnifarly redaoed oeaa, ealar lalo IMaa »rtb 
IkeiB. aeodadag a auaiaro af liooa ablab aiait B.»a>aray paara of talbn.ia^oaJay. 
ami a Hack cu»dcr froH Um Hira4anwJ ciawtHt WImh Um troa taba la ike tkmaK of 
Ibe fttfaaoa aaa kata aaly intwlly MM with aaarrabk aiach a.ora gaa raeaped 
•be aara air. m mitkt ha«a bora riaectad. aad oaauaaaaaUy aore naonrd m 
»na^ pom af iwTiaiiiat aad It *at alaaye a b trraed ibat abra Ibal Bade eftUtag 
mnt aduMod, Iba fitma ra aorbed aiach henrr i bai tbaa Iba otjrct, Tia. ibat of eiw- 
aeadaiat lha gaae*, aaa act attalneil tbOrfoBlIy Ibnaed farBacao wen fnaad lo ba 
datarlM la dilfriral degiaea by ibU *yale« of draalag o» iba gaaai Iba M roairal 
morrwm IntHwi Ikracme wrrr cflect#4 wery mocli ten tlM iW hcfiro^e4 Mcoem 
dnaf lop feniara of tarfe eaaaclty, frota ahicb alt attnopia la lake off aay aaefbl 
ponloa af ibe gaaea pro^ aWlaia laia. Il aiighl be aryaod. Ibat a* **^““”* 
aaaatity of bUal and iWI acta oaed aa bcralafbre. the aaccadlaa cairral of beaud 
gaaea oaghl W pradooa Ibe aaaw donaidioiag aad oarboaMag efcrl no ibe 
raaibeal auaa, whalater directloe lh«ry aiigbt lake in ai ak ia g Ibcir etoapa at Iba 
apprrivgiooaftba Ibmaaa j for If ibe eraiial part oboald aol haaa beaa 
arted apuo, Iba aatersal aanaim woold hara aora ibaa it> aaaai tbara of cbeailM 

laflacoeea. Bal abaa ll la eaaaidercd that iron la oaly aap^fola af lakiog ap a certuo 

aaaality of catboa, aad bo mane, it follnaa that after bariag laocirad ibla doaa, ila 
fortbrr raooaaia bi iba estaroal parts of iba foraaea abm iba beatad giata abw id 
em du aotbiag towards mpplytag ika dcdaieacy of earboa la tba awtal iidaced is 
Iba central part- Frost tlisaa eusaidefatioss it bacaow rrideal. that no syseoi i* 
drawing off tba pasea aroosd tba sidca, wbetber by ibe inaartios of aa ires laW Ijte 
Ibe throat, or by Utersi opoaiaga ibroogb tba walls ioto a cboBber aorrosndtag tba 
•op of tbo tesace, caa ba adoyitod witb^ noire or lew ip}nry la its action t sad that 
Iba only aanyjrrtmneWr laoda woaU ba to taka Iba gaaea ftwni a ckaaibw aboao tba 
earfoca of tba aiiaaralo, ibas at|aatiaiaf iba p i t wars oo tba wbola aecliaasi ares td 
ibe BMMHh, sad ibetaby sllowi^ an aonsUy ftae flow for tba aseendiog carranl m 
ibe atoldlo. os wen as op tba udea of the fornacc. Uy ibis OKibod iba wbola of Iba 
waste gases wnaM boronn atUised. laalead of a portioa ooly, and ille ftiraaoe woold 
be raatored la its original stale, biswocb si lha oirrettoo of Iba flow of brsiad gasa 
wooU sot bs iolcrflrrad with by oae^oal ratislaaos To fomi Ibis ebasabar, iba Ciir> 
Baca mnsl ba eoesrad Is, sad led tbroimb a hopper, a ptas lost adooud at tbs <?adnrr 
Park Iroo Works, with Ibe supposod adraaiaga of seatteriag tba ■iaciBls arooad Iba 
aides of tba Aimaca. aad prceeatiog ibcir areoaialating is the Mstnr i a eooical charger 
of Ibis desenptiao, hot Sacd is the Ibroal of ibo blast foraaor, was is aaa at iba 
Cifonhs Wo^s wore tbaa half a rratarr ago, tba atiaerala being ibrowa by 
bwkols Is the cestra of iba eooe, sad aUowrd to roll down to tba sides if tba fomooe. 
ibas giving a oap fom lo the a^aee of the miaetBlai Iba larger lawp of emnse 
mUiag la laa cemia , aad Bflrrdiag a ftwrr passagr is ibat dirertiaa for the apward 
rarnral- la was sot. bowrvee, tiaul isanory, IgSI. that a trial was wade, at Iba 
Ebbsr Vala Works, of aa apporatas of ibia dearripiloB for oollactiag ibr gases. It 
WM then aapplied to ono of iba old forsis of eosioal ftiraaea wtib a aarraw top, aad 
the trial prin^ raiaently a ue c e a afti l. the hraacs prodastag aay gnanthjr of iros re- 
galrvd aoroediag to the bonlro, m nsoal iWtctbI other fbrwam were titailari;^ Air> 
aisbed ia aad artiaad Um Datgbbonrbood, aad it was now thoogbl that tbo peiactple of 
takiag off Ibo gases lyooi a eaaaibrr abim Ibo asT^e of Ibo iniacrala, togstber with 
ibe cookal aaidc af chargia^ wcin tbs only iodispnaMe raoditiaas lo la rrr is for all 
fornscsB I aad aosw rros wh^ wot* origtoaBy built too oairow at tbo laoatb, wet* 
gaiiially bsprovod by tbo new nielkod of chorgiog. which did aol allow of tbo sur> 


IQON. 


Arra n(Uw aitembtWnf klgWrllua • I 
fcf—» ■ fiiai a W ■»!■«• 

iMBlk. fanWr aSftriaM*. hawrrar. 


I fr«B Ik* laf i tka aittaf I* < 
n af M lHlal (kaf* a «•! 
1kOa; *f Ikii aaara l •> 


A lariP fa man «w fcntiakal «uh tka mm 0 kial ataiHr 



tkniaL 

ata^'a^Um (kraaa wa i lia i ak a a $7 tm% kick. laalaA ♦* "kk • a*^ 
13 It* la. ialaal of ■ ft.|aii4 a tka Baanb aaM iia a aiaa *>a^ tka 
laaoU aite af tka aalla a ika; 4a lak*4 a aaak atka a ika mm «aaM a^ka 
of Ike tanmn. • aak ftaat dkrkata oT ika gmm *• ik* aMa M ^a 
M botioji » kola ikraaok ikt ti4a afUba Ihraaaa. la ika atak knatl i n«i 4 «# lk« bwfca. 
It «a faand ikal I laat la. Ika aaka tad olket adaerala watt a aakaakaal. kat a 
mti- Aulkar tm loaanU Ikt caautt, iaaipt of Maak_ b l nl af aai vaa AaaaU. *dk 



iraaiaa wkkrk kad aat aaa aokad a rad kat Tka «karcla« aa^ *a bm 
naad »itk tka fcraaea • (art, aad ika aiotnk draaa f u pkiM a Ite 

chaniim Mj>.tkaaaaUui« Uakt kapt fUi to a 

aMailii^Ur wkkk tka fkraaca verlud a aaaL Tkal di at ahkad kri«bt «a at* 
dw auaa of 
ka*a blvwa i 
^urtiaa data 

37 fral iaalnd of 44, i. - 

Ika Tba bubo ckargiac a^fttala akiak Mad batUa, ■aoa k d • fcal okaia 

Ik* tootok, «a aaad. aad UM ftauot ka aa« baa* awkiac aaialanafCrd); tot i 
jtmn, landag oto at auMk a IM toa tf grty ^ kra pa araak. a vkM katd awl 
fa vkila irno, 300 toa| annaaiiiat tka •knla of ka tai, aad a Brack aadtt ika 
ouatralof tbaBtoBa^rraapAeraaM, ttlkaeletcdlupaupaab^caaraaaaaM) ka 
aapatladtoba. k la claa. tbaraftira. ikat ika rorariaf of ika la* ka aaklair •kaltia 
to da vitk Ike aeiioa of a toraaca kapt fail to ika awoik. aad aariaf ik* paupa tona 
anl pfoponitMu from Ikal puia davaatarda. Tka atoaik maal ka aadi raliial to ka 
tkal pan of ikt toraac* wktck wpfmaan Ika amaa ka^kt af lha aatfkta af ika 
miarnJa. aad aol tka top of Ika uuuaar;, oad ika ^a rai ia n ariMo, ah I iiia p a nirai 
akuttU that krar ia diaaaetar to tka koobao or aidrat port, aad ahat ika lallar ahuald 
be aiih l ato f taee to krinkl ia order to o*cata a anurataai w aaeaii ra l c4ket aa Ika 
qialiif of iba iroa mdr. tad oB tka jriaU af fkcl Th* ttota of tartoattoa aaa akial 
^7 akra tka rauktraarl Uaea la Ika tontoca arc paraBal to tka ttohcaa. Tkr taaa- 
paralarc of ika toiarrala at aar (iaca bti«bt abota tka lapifca beiaa ika rama iknauh 
ika abate kariwiaul aartinaal ana at ikat bakkt, aad caeannwatiy anirkm at lb* 
anat of fkaloo ia la njaally prrpartd itata. If lha atootb of ika hrnara ka too atda, 
tka healed (Moa bne • uraaler teadaocy to para ap ika aUka ikaa thnNuk tke centn. 
tkna dctiroyiag tka koruoatalky of tko Uaaa of mjaal tanpenitan, iM (iaii;^ tkrai 
a sancd torn ailb ikt tea t ax tiila doaaainia t baaea ana at dtAatcal tra>|arTatBrat. 
aad of Tarioaa tlafaa of pnparalioe, aill oorapy aey naaa buciaoatal aaatiaaal area 
of Ika tornaee i tbm daarmding togalbar aad atUiag la Iks warn of A■in^ «iU pro* 
data evili ia proponioa to lha cataat of the dafitcika af tko cama from a korraotoat 
llac. Oa ike roalnry, if iko BMmlb af ike fanara ka too aamrar ia propcatioa to 
tka olkar parti, we any aipact aa aadaa pvrtiua af Ika puaa to paaa ap liw aoaCfC. 
leoriag ilw aUnarab araaad ika tide* caaipataiWaly on»el^ BMW. It la aoay to an 
tkal arib of tka nan kiad at bafara Muat caim here, ika koikcnaal liata bacaadatl 
MW eaacaii* duwawanla. iaaii'Od of aaaora;, gitbif aa krffarr, tkroagk aay keriaDaUl 
nniaa of tka fnniaam area at eanou la M panuana, aad at diffi rral degraca af daoBi* 
dalkia or carbundiaa, aocordlag to Ike dimk whiak ikay mar hara att a ia ad la tba 
IWraaer. Tketa an irTaTBl Inmanaea of ninokaa la ipiaariy toiUt with too aairww 
lofw. baiag grtatiy iaprmad by wideBiag ikcai | ikii aiay coaTraialk ka de w a by 
to^ac ikeai Ikroagb a roakal cborger, which hr lawcriag tka niton « ika miamu 
atrtaJk iarn n i i Uia widtk of tke BHialk i oa lha olkar haad. toiaaan Inriag Iko 
oppotila defrat of baiag too wide at lha top, aiay ka kaaetltod toioaw aBtaat, proridad 
the walla an aaariy parpmdicaUr, or 4“ oot widaa too rapidly dowawardt, by cia> 
idoyieg n Imi^ a aaar ai it ia aotatUa to work ia lha tknn | tor by ika an n tki* 
Ire^r, tk« Biiaafaia Boat hQ ctun to ika akin, aad the Urjpar lampa roil la tka aala 
Ilf tka farBeoa, aad n tociliiale iBo paanga of tka gmn ta ikal dinetioa, knidn 
giriag to Ika Mitoaa a aoacaia n « 
aad mittanoo la tke apwaid comat 


n cop farm, aad aiiiiiaqawilly a diauaiaka^ kalgkt 
mot m tka miiUla. Tkw phacipla of uaproriaf ik* 


IBOK. 
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•f 4Wfc««lT« ftinae* b ••I l» •I’* 

lof ^nam «k« »«> /tV t •kM«ia( P*^** “ 

I tiM MW aT the Uxrom froM pni«**>^ “r ^ _ 


r^^Wtec thm diwWt .4 Am I. Ifcaato, tW 

nri 9mrTwmi (a tlurt AlraWiia . * ,^i_ . 

TV ahM* Illl■l1^nl1n^i <tiB aatartanr aata ta a» aw 

aa4 ^wrf faapaataal iiai ti iia. * Wl»a« fcna aa4 |Ma»(j«linaB 
tVMn laraa m fnimm dw Wal rtaalu fai qaalit; at Inw. aa d n m 
•W tWr W"»w oa tV -pea tap prtaeWr.ar u lai rf t or tlia P«>P^ 
rnamritaat" EiparWw tma fftmi liiai -Wa ^ 

W Uw ilaawtar of iV vidaM part, food work la oktaiaad. ar-* 
tiaa frow tkat p iapi unl i ai . tf la raroa. kaa kaia jvalaMioo at 
ia V artiaa. TV Vif*»« fVatco ako^ abn hw a 

to iV gi«al«ldkBwt.t.» ofdrftawoort aa-aduma-wof A 

daoaati all to pa»l»i •» if iV aidaW part hear Mo irraol a rolatl M ^ 
IV bokkeo aatrt ai rw rily *• * **^***_!!!!'!!f 

amwid iV ndofaeartkotriop ValiooffooeadiMnreaWrfiVdi^ti' 


taruim prupwtioa 
laaiduna #*• of ikr aaeaediaf oamtil 
nriatina la ik> krtfkt. 

ntarrala 

anwadiV «k*tr top V at wo a dMinr»-at « « 

Bofo of Iko a-o-'-^i-f carnal, aad oooaonamUjr foaiaia oaly pantally propaiaf W 

ptoporttort roooBCBwadrd by Mr. Parry. 

,Oc«lad awrt wltoVtortly U aorfral I n waao w . 

PI* l ui kilflbt diTTnrr -'**^-'-*—*P"*' »»-i ■l-l*loll 
BM W at a too d-pib tbaa iw oota dt aai r iar. Tka ddc* of 

IV farawT w tka drptk akoald bo far med allftktiy dniat 
babuiard, fcr tV t>at«M of flrlaf lo that rofiM a lartjw 
raaaotly tbaa o-oM V cbtalaad by a raaical facta. Tkr 
fadiai of tV cam tknuld b* at r^ckl aafW* to Ao aa-a of 
tV (Wmaoo, aad fa rtaid by a prtdo^fatloa of the Vtta rapro' 
antiaf the ftaalaal dtaowlw. Wboa tka radiaa la art at a 
mol oBflo with ibia Uaa. whieh ia oAea dnoa to ffaa pr alar 
oaaacity W iV d-iard part. iV diatactloa prod^ by tV 
akan-MM of tka tniraa auy laat* a atfmaat rf tka attorral* 
oaaalad opoa by tka fiato at thair paaaafa w tka toMth, aad 
catail matarartlathoBOoaldhaeomprttaalrdfiir by lacro W- 
capacity. TV carra la coattaard briow tka oidtaa part at 
tka^raaca liU It taaata iba lop of tka boahao dd, tka aafla 
of obick aboald aid bo taaa tbaa ;t>o, and alart fraai tka 
pntat of iko tayireo //. Tba daptk alao ftwa tka taidatl 
part ta IV tuycfat akoald act V Uaa than to ooa diaauiar 
BfaahalftkadtoBctrrafikatBydraa. TVar pmpoauoa* fi*a 
a l>U>l Nmaca. rf aay datarailaal* kaifhl *ard opoa, tba 
Unaol ptooibU capoeky it h rapabla id ireatriiif, »hlU ••• 
asUag fVaa from aar dtoarttoi of form. IIVIt * 

Ua aol of tba tray of the actioa of tba opoani l 

aaeaatU Aa proportitiB to to piaalaal diamatar ladlcatatfiatbie frfara. ta 

■aenfreaia toatPorkyUlbcoaly towaatailad. Tba Vdfht abnro tka aaootb 

V trfaUird by liw Uad of bopper oood for ckarflof, when k U Intaadad to carry off 

***^liIabUra« vbaa dw traa prtiieipU of conaettaf tbooo gaara aitkoto iajnry to iW 
hiwt foraoca hecomaa taoio pmcndly knoara. attaetioa will ka ibrreiod to ika 
oaaUat aad laoat cooranimt m^a of iamidartaf tka tninaraU. Tba cuafaat chargff 
kaa oolr oaa dUadraatafr, that aaradr of alknriof a ftoal wa«a af fto dor^ 
rharfiitf i ptobaWy tome hind af irrolriaf btipper may ba owlrirad to rimiidy thU 
drfrcL It U of ooataa aaatioiid that tba foruaco U aap^M with a pauper ^aantlly af 
Mart, tod of a daaaity pmpu r tiu aablr to tba di e mat rr omao tka toytraa. at aa to 
ataiataio a oipnroaa CMaboaticm of tba ftial to lha rary eaotio af tka brartb. tka top 
of obtoh ia i-dlAto d by lha kttara a a, far aalrac AU ia Mlaiatd, a "CoM onaa W 
mioaraU win ramaia A tka cotiln. and prodnee drcaafanantt ohwh ao defm af 
perfociioa ta Ika ima of Aa foraaca ta lha hifbar nffloB eaa foaotre. 

n^t/Arifort/araora — Aaalriaa okAa fain from a Aumarr M Alfratoata 
Ttarbyahira, U rariaaa drptba brtutr tJw aaWVr, p»a to Momn. Boaaca ^ Playmif 
Af rraolu rmtaxlMd ta Aa MkjotiMd lablr. Tba fkrnaco tata lupaliad »kb W 
ebaren ta Aa aooraa of *4 btmn, rarh rharga cMtirtiaf of apt) tba. of coal, W lha, 
of calcIVd Irmiwoa, aad 170tba. of rimratnniN tV prodacl bataf I40lba of pif 

fiBoa wrto eolketad Ikroogb a ayalam of tabai of itu l kaMo itoa, I lach ta 



to fire a puca for mtarraU to 
fatinirt cor tr a t | tibra At beifbt 





IRON. 


MO 

I'mwtir. nl vm n«*tT«4 ia ^Mtakw 4 !■»> «■ Imc. | af Mtedk ia f ia a i M rr. 
TW *cU kaova AOt af IL BwMa aa a |aa aaaifal U a g aara ala a ti ikt aacarary 

of ika dalarauaalMaik 



rraoi Ikaai a a a ly aaa it aw aai a i — 

L That aa a af *4IW4 ftoai ika ts|^ vilhia t fctt • tarfc ai af tlw tajr^rr. llta 
faa oaa atdiralj am tnm carboaie acU, bat caa0ai«a4 aa afprrciaUa ^ aaatity af 
c yaa tifta. 

1. Iliai tba aitntgae ia at a aamnoaai at 14 fWt 

a. Tbat catbatannl bjrAnifaa la <hoa4 an law aa ft Mkatiac tW at tbal 
4rf>b. caal naat ba a aJafaniaf iha fnmm af cabiac. 

4. Tbat haArngaa aa4 oWtM gaaaa ata at a aiaaiaiaai at 14 (bat. 

t. Tbat tbi ya a yottiat batoara tba ta tbaa lt arM Ba4 tat baa k aa4a art Itt«> 
iralar, okiah la probabta to ha aayU ia aJ bf Um (bet ikal water ia dtaaaapaaad aa iti 
raiinur paaaaa Iknack laa laym uf hut aaal 

Tba aaarafe cinapoaitiaa af iha putm mlaatf fhm Ibr aiakrlala aaa4 b tba hkat 
tame* k tooicwhart b at wwaa tba loo follow lag aaaibrtai.— 


Nlm<fa« • . . . 

CariMok aeU ... 

rart<aaie oxida ... 

Tj(iil nrWwiail bydmpa • 
ilidrogm . . . . 

tnaCanl gat .... 
Balpinintted bydrogoa • 
Aaiiaatua .... 


ao^oT 
-fa;!) 
icate 
tfM 
I m 
o-tit 
otm 
o«af 

imrtxio 


irara 

• an 

>4 0«f 
l^tS 
t-bTI 
A-3M 
tMIU 
O 111 

irtrooo 


Tba propartian of ailngaa to oxyfta aa aa avatiM dadaoail (bwai ibaoa ataltaca 
it 7f 3 to J7. Tba yandoct <if tba ooaibaaiiaa af anal tba taate ynifurtlatia at 
tboaa axittinjc in ataMaohane ak, tta. 7»^ i UHia. Ilw axaaot af axygm aiatt 
lbm«jfo datwod apoa tba wbaak acid ef tba bamtaoc. and tba oatfra «if tba arw 
ghrao la tarboo dariac tba pnxwaa of ndactioo. Kiio. to at a drprh ef 14 (tat tba 
M mllrciMt roataiaad »7* and SI S oxTgtn ta 73 3 aluuita, b ia baU Ibai at tbit 
depth tba gat nitii ainndy haaa aeetnaalMtd all tba nxygoa of tba art, atet tba car. 
btaiia acid <d tbr liaHtteaa; tad tba e n o a lati o a U dtawa* that la hot blaal hmataa (*d 
with eoal, tba mdartko of tba ima and tba axpobuM nf tba rarboaie acid fitaw tba 
liamtona labca etaer in tbr Intbea ef the farBata.* Tba axart rrgioo af tba Atraacw 
ia which tba ntelliag nf tba iitio and tba (bnaatka af ilag art aft^td k aal oxanly 
dalUwd. bat b ia attnaiad that tba pobit of (nami ia at Ibr lop ef ibt brartb. Tba 
ra g ina af txdacboa la a (bnacwaatelUBg wlik eealatate beatach lowtr ibn wbaoiba 
(bat ia (obe or ahaicoal, hrtaa aa a kiw* portloa of tba bade of tba (bcaacw mote ba 
lakm m la the n«wH of coking, aad |ba lamparaurt ia ttoraly an dtpraaed. that 
it ia ittflkicM arilhar hr tba radaetloB of tba ata, ear Ctr tba unaUoa of tatbaalt 
acid (bMB the Itattalnttf. 

The BMan naaltx obtCned by M- Ebriaira (tom a rbarrnal fltniacr at 

derral arc gixta baluw. Tba aMthote af aaaina adopted by Ibia cbrwwo ware 
allniMbcr diffrraat ftwoi ibota aotployad by Mratta. Baatan and i'Uyfiur. Tor 
drtula wa rater to hta BteaoNr ia tba A**altt dm Jftata, aoL ata. p. If, lift. 
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L Gai takaa • ikott liaw lAcr Um iatradaetiiB of ikr ck«r|»t II ^ am* 
oIm ■ qnutrr W aa Ww alWr cku^risf t IIL fm t oMe r tril ihrMnck • tam-irm 
lake liiar iarkca ia <iilif«»r> k t aa h ai l oat akli ■ aok* umI nt* a abaat of 
•vTj'atfi «kk k paiUcba of akarcoat aad 4aMi IV. gm caUma4 bx bariM (ba 
Btaioarxi k raaM oal aialoa t l/, baraiaa ahk a Mar aoloaiod iMai V. tha 
'Vaaia labaa aa boar afWr t VL gm aiillMM I 9 bariag th» auwnarx ai iba back of 
tba Amiaca aboat »j hmt abe«a tka tayffo t k bam wilb a ahka ftiaii. givliv off 
fflaca of oaMa of tiaa 1 it aaa cnOaotod thtoogh pnatalaia tabao 1 VII gao onOaefad 
ihroagh goa hamb Uard ahk gomlaiat k aaa aratrad «tth aoUrim lba«a 10 
la ^ct worlat aad aiaa fan iraa. 

Tba Ikraaca aa* aarkla|( aUh ooU bla*( aadrr a |nin i af -44 kiak of avnvy. 
Tka cthargo* bad ih* litUaoiag mpoMtioe >—Chan^ tM Ibai 1 aiiiiarali (vaiiooik 
HT Iha. I li m catoa c , SM lb*. Tkinx-lao ebarga* wm drirra la laanj-bm boar* 1 
tho fWraacc wia mi ff id aftaa rtan Iwcalf ckafgei 1 tka prodaaa beJag Sg;o lb*, of 
hUak caat-koa 1 ika daily tWd b^ aboat *!» Iba 

Tba ctfatiaMat* abow tkat irktic ikr carbooie acid p t og r i a al Tflx iliaihiiihfa dowa. 
wafda. Ik* oariwaie oaida pa a grooiiti l x ta arr i a. ika fcriaar ahogrtker itiaapfoariag 
at a drftk of t7 Sad. Ok r i am i n iag tba aoabm rr p raa i n tiag tka oayga* aad 
rarboa rvfrmd to lOO akfogaa, k k acaa that ibey diabiiafc ffimnaainly toadcfck 
of It Ibat. Ih* oxygea eoaudaod tarying fruai 41*3 to IS-X. Tba [ * nf< »tfa > a of 
rarbno in tba aaaw aon* riaaa fhaa U-t to agbt a reaak bro agk t aboat a* ba^ by 
tba earbnoia acid diarnffigtd frtaa Iha mlaarala a* from Ik* giaaiaa p tmloati af tk* 
iliatillatina of lb* ehaitsom It ia aaaa that tba rrdartioa of tkr nriaatal b alnady 
eonaidarably advaacod at Ik* dafik of lt| fcot 1 aad tkia, *0 to aprah, akkoal any 
cnaaomfUia of cfaareoal. bat Uumigh tka eo a Taraiaa of earbnaie acid kto eaibnni* 
otid*. Tba bydrogaa dacmaea la tka earboak oaida iacnaaca 1 akowlag that tkh 
gaa riarrioao an failaaaaa ia ik* rcdoalioo of tba or*. 

Tka naolta obtaiaad by it Ebahaca 6 oai a ook* hnae* at Saraiag act* aa 
andari — 
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L Cat obtaiaad by flaagiag aa ima labr^lktw •aatbaoirr* in diaoMtar. aboat 
oo* toM into lb* farnae* 1 It th* aaaw i tlia gia bout ifoolaaaoaky: IV'. too 
CTOwacnri*# aaalyiM of th* aaaaa go 1 V. ik* (Wuro ooUeeted by aa itno laha t 
VI. gav!<:»«<>tcd by piareiag ^ Maaory too Ibat abota ih* tii}4ra*i the gaa oaa 
•orodtpasial by ftunao of eyaaidt of potaoiani. bat no cyanogn eoold te dataobad. 

Tba (bmacc oaa SO fnri high i ik* air oaa aaffUad Ikroogh loo tayfmi aad oa* 
Voi. It 00 
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TW MklfM ih«« a dmiwMlM cf c artf l i acid, aad lal itat i ikat li 
acM irgtoi w af tW faruM aaaMTgtaja radactkai af Mm lakaa fliaa kf Ika aaida 
nr earboa aadar iIm talawiaa mt tlw l^k taaMMafa mi tka atMMiaf gan^ 
B<4«tai oaa and ataa bat ika l ia m to a a ia calriaaL Tka Mlactiaa af tka at* lakaa 
alM at ikia fagiaa ka ikt oaactaiaa et carkaala oaida kata aarWala aat^ vttkaal 
ahatiga mi aolanta aad wnkcaB in aaa m pttoa mt aatkaa. Tka l a rt aaai la ika ky dt aaf 
it to# taatU la iadaaa a MfpaattatB <kat a^aaaat Tafoar ia dtaaaiaaaiag taa diatriaa 
aa* Botakla ^aaatilx at tarbaa. Tka giaaa auOtatad at a day* aT akaat 11 tm 
mrwut about tka BMta caainitina of Ika BHatat auatani fra* tkal yaiat la a 
d<^ am fcat. tan-tkirdi ar laa total kai^ at tka faraaea. tka atai da aal 
tmaikly aatr. a^ ata f o B i yoa td a k aeat aalirrfy at cafkoaia aaida aad MUoaaa. At 
It bat tka axjn la lBa« aitfoipni aa Itk to lOOi la al»aa|dirrw air M it aa Md 
In loa Tka imtttan, Bd, mmaaU tka ozygra ariaiaa bata tka radactiaa aT tka 
■illcalaa of iitia maalttatti^t tka brya dadan. akiek ibaa ia aaaa la taka ykMU*' 
brlwtaa tka tnyfra aad a £ftb of 11 CraC Tkaaa tiUetlaa art aaO kaaaa la ka 
daaotB i wa ad wiik dUkalty, bat they ara t a d aaaii at tka klfk laaftmara yrzaa fl iag 
ia Ikat zoM of Ika Ikmaet. aad tkair rnlactiaa gizaa fiat to a ramayoadiof i|uaalky 
of aarkonlc oaidn, to a maaaaiylipa of Baal, and lo a coaaidnabta akanratioa ad Itiaal 
kraL Tka olkar Biaanlt an ndaetd kiyhar ay la ika braaon, aad llua ta oaouana 
10 all ooha ftnaaoi^ baiag dot la Ika kiA lanaarataia of iIm ataaadlOB (•*••. • 
teatparaton mack klfhar Ikaa aalM la uurooaT fknaM% a Ikr Itayaa yaantiiy at 
aoBbaBii^ ktlog caotnauid. Hanca H la ikat fcfge eiadata aaa>a i a a n aiai fk tl|t and 
io ooka ftmaeai akiU ia chtRaal bunaott ika harodacllaa of taiall yaaaiitjra 
noly titan tka warkiay of tka AintOi, aiakaa ika iron miUt, aad comdaa n|d*y 
tka uratU of Ika fenwea ia roaaaqnnwa of ika UayaHitet nduaiinn. 

rraoi hit aodkaaatric azyarinaatt oa tka giata biaa eaha aad tkamial fanMcaa, 
Ekrtman dcdacct ike Mloviny c o atl uala w ai— 

I. That tka aaioaat of carkontlad kydngta la loo taudl to caaivita aay iadotaot 
orar tka aknaical pbronuMaa of tka fitroaco. 

SL That ika atampkarie air ikitnra into ike fkraaca by tba taydn prodaata tao- 
niadTrly carbonle iM and aarboaie ozida, at a anaU dlaianac front ika apaakn. 
Tka ftrat of tkaaa faaetiooa giiaa riaa to aa azeotdin^ klgh tamparatoia i ika aarnad. 
00 ibt oontiwy, canaa a great aktoapiiao of lateal Boat, and a comapaadla|( hnaa- 
iag of ika taapatatiire at tka oaeoaa carrent Tka liauta of tka aaaa ^fmSm bean 
n mioo lo tba tpaet ia vbick M tnmafonnatioo of atrbooie acid into carbooic ozida 
takaa piaaa. 

BL lliat tba ateaodlag enmal aonaiatlng of eaikoala ozida aad Bitrogra, with a 
littla bydrognu pnxlant ia aaeandiag two diadoct adactat it eonunoniralaa oat 
p^ of itf aaottbio keol to Ibo ntzUriala of tba draccodiagoaloBUi i it baecmat charierd 
wiib all tba nlalila prodaola diaeagaaed at dUTcraat beighu. and it radoaat tka ozida 
of iraa io tba aKtaUw alzla. gnaiiniBai tkia tnaafonaation ipara rito la ta tarraata 
in the quantity carboaie ozidai t oia at in iaa, on tba ooMtnry, It tdoala tho aattantiiai 
of rarbooie oxSdo iota aarbonie add withoot eboag* of loJotaa. tad witboot coaa- 
boaikMi of AwL Wbanarer tba ndoetlon of ozida of iroa tato plato witk Ika 
ondaction of c arb o n le oaldc, dim ia a conaaatplioa of fkal, tod aa akaorpuoo of 
laiaal beat, ft ia raacndal, ibanfbn, lo tba good wrwkiag of tka (kniace, tkal ika 
aiiaanla tkoald arrira oinnplctrlT ndneod lo that wbm tba tantpararan la taf- 
ficWotly elrtatad for tba conTtnmi of carboaac a^ into earitottic oaida by nmtart 
wiib anrboa i tkia ooodition it actriy alwayi naliaad when tka ozida of inn la in a 
naia In Ika aiioanL Tka raaoctioB of Ika oaida whan ia aombination wiib 
tiiita raq a iraa. on tba olker hand, a high iraptmnrt, tod it can o^y lakt placo ia 
that aoaa of tko fornoea wbore tka carboaie a^ baa oomptalaly diaoppa a rad. 

4. Thai tka aoaa nbera otrboaio ozidk aziaU aloM ia naoek non aztmdad ia caka 
tkao hi ckarcool foraacn. and ia acarar Ikt Bomk ia ikt fotawr Ikaa ia ika UOar > 
it folia lowtr, knatacr, ia tka cyti^^r witk hnt hlatl, tka qaaalily of koat laaniaiag 
tka aaiaa. 

1. Tkal tka TObdla gaacooa natlm from tko diiiniatioa of tka cbanool fua taio 
iba caeapa gatto, aad azen no loflaaocc on tke ndaclion of iIm minrinla. 

Tkc motaal rafotioa at tka rarbonic acid and oarkooda oaida, wki* it okttrrakla 
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la tlx aaaIjrMS «f EboliBta, b ao( fooiulHa tb«r af Baam aad PUjtbir: tlria b at- 
tribotad bjr IHvIaxa la tW circaaHtaaaa lhal tba Icftr afcaaiim aallaciaj iMr |pNr« 
llnrM(k Barrow bwa iribn. aliiclk b i iaaiiag h i t n iaa ly btalad aa4 yanbll; cli^ad 
b; dw Ihifaniu of ara aad flwl latrudacari ^ IW rapid Mmai af oi, ao Moddbd 
IW caa^latitiaa af.lha (aaat, tbai tha aaatjab, kowrrar aarrfaOpeoadiKlad. ceaU Dot 
rajWBaaai mcemntttj iMr taal tBi a p aa lii i ai . Ebalawa roUadcd hb pm* ibroafb 
waU ubai^ sad froM Uw bwrr parta af iba finaaea. bw pbrd ag tba a^ aiaiamy. 
ti b obaioM^ bowatar, that aoaa bol aary (aawral c oacl aaiaai eaa ba drawa (Voai iba 
analTab af tba flnaaaa (ant. ia wbatraaf way lbt 7 may ba colbalad, far ib^ aaai> 
y aiaa oanoi ba lha aaaa aadrr bU dreaiaMaacca, the aaiaiw of tba farL tba pm- 
•ara of tba Matt, aad (at Mr. ntrrjr'a ry rio wata prwrr) tba abapa of tba (braara 
itaHf. anwc taah mrt aa iabaaBea ia awdityiaf Iba circaauuaeaa wbbb abet ibrir 
miBpBiliioa. Altb«iw|tb.tbair fa ir, itbba f i w atbli tofattbaatwabenqriaaoftbtfliniato 
wbatw tha rWarlbai af tba aaida of traa bajpai la taba pnaa, that la, to dadaa pro* 
ebrlp tba Uaiiia af iba ** anaa tf radaatioa,’'^wa mmy la cmaidrriu tba ibaory of Iba 
prodactioa af trad# troa diaidi tba famara iato fuor anata. I. Tba aona of radaa- 
liooi I. Tha a<aw af carbamiea ; I. Tba aaaa qf Aadoa t 4. Tba aoaa o^nUaticaL 
Tba aoaa af rrdaatioa will aary ia ratiwl. areordiott aa tba faraacw it w(>fi.iiip with 
coal ar with ewfca | wiib hot biaM ar with aoM. Tha aoaa of emrbantiaa cnanoancaa 
jaal brinw Iba Inp of tba baan, Iba i t doaad axial ia a wA aad anikabla Mata brra 
anjairaa carbaa, it> rapid Mafciac baiap rHardad by tba eoametiaa wbirb tba aidaa 
** of Ibr (braaiw bap la a In aadrr pu Aiwa tbit yoial dowaw a rda. Aa tba rurboaload 
awlal paaaaa Ibroacb tba mmr of faaloa k atallB. btgnbrr wllb Iba aanby aaitlan 
which tarra to p rolict h Awai tba oridlBiaf affcata af tba biirtb aoaa. that «f oiiita- 
lioo, th r oaah whiab it pawr a fat ila paaaafi tn tba omrlbta. If tba Maparatart uf 
tba anaca of Ibafaa aad oaMalloa ba aol macb bl^faar Ibaa the aaaltiag poial of apa- 
raiar iraa, Iba BMCal fat tba rracibic wU be whda. whb Uttia or ao prapbiut and if 
Iba ina ivmahi aaSeteatly laag « tba aoaa of carharatioa to taka ap tba aiasiaiaai 
^aaaiky of fwrhao, it will ba bripbl iroe. Tha radaetka of tUieoa appran to laka 
plara at ahoat tba axittaf Icatpcratara of apcealar inai; it aaiata Otrrrfort fat aatall 
oaoBtitj ia whita irna. aad la pralrai abaadinica ia tba pay inw aaiettad fn>m ro> 
naclory trea, which raqaira a high lanprratnrc. 

Tha panpnrtiaa of ewboaio acid fat tba gam obulaed Aoai dUfetmt baighta ia a 
faraacc, hv hara aladied by MM. E. MMicforr Lari aad Ur. Eaui Hrhaaidt (Zmt- 
mhnfl fm toHm / ■paa i awn i ar aia i a . lAM). They faaad that Iba aoaa fttao which tbia 
aaa ia aotirrly ahacal ia of arry liaiilcd rilcal. far altboagh it it aoa laal with at a 
baighi of 6 laat fitini tba tayfra, it azixa at t fact to tba ealcat of -tTd par caat, 
abora wbidi poiat it diadaiabaa aa to It feat, wbatw it ia a Fnan tbia poiat it 
agaia iorrcaaao, aaMwotta^ at a IwigM of JO fcrl to 34 acr eaol. It tbca gradoony 
diaiiaiiba» antiU at a poat Aioa 17 to Jt feat aboaw lha tayfri^ it aaranaa » only 
IJJ or Ul par aaat | after which k goH ew iai iitoiiig with rapidity tad rcaoUritp 
•p to tha faraoea taootb. Tba earbMie acid raiatiag ia tba ftamaai gaon hKoaa a 
I > and 30 fact ia iwfarrad by tbaoa cbaa iala ta tba dace w ipiwitioa of the lioicMaaa aard 
00 a Jaa • aad iu gndaal dh ai n a t ioo tbpaa tbia poiat jadimiaa a iwaeliaa of ciaaii> 
darahia iraportaaea, that uoiaaly of tha earboaio acid upaa Iba ignited oohe carbaai 
baiatlahaa apaadoarboBie oxiJk tbrawd. Mow, the quantity of caiboo lahra ap by 
171 panaofcarbnaicacid MoaoTcrt it into oarboaie ozi^ aaooola to 7S parta, and ta 
la lha Atmaca rapenmeolid with, MdiOO kilogniaaica of Uawatoao, eontataiag aboat 
aoou kllofTwmiaca nf earboale acid worn coommad arny It boora, a laaa of faal 
rqaiaaioat to 1173 hUagraaiauw of carboa waa daily oecaatootd by tha eaoraraaa of 
thia oarbohic acid into twrboaic oaidc, aad Ibk ba eouidand cqaimlaat to IMai 
hilopnaniM at coke with II oar caat of aah, Tba boat aboorbod hr tba awaacraioa 
of me carbooie acid of tba tiai iwt oaa inta a gaaceoa atata ia faaad by calcaUtioa, 
tabiag tfac tpeeik beat of earboaio acid at 033, aad the hoaiiag power af enba at 
•nod, to ha cqniralaai to that kr*i°prd by Ilk cooibaatiaa of 321 kUoftatatnci of 
aobo, Nuy it woa detnoattrated by Uimiog that tba qiuatity of boat diacagagad ia 
tha riWTcnum of carbon iato carbooie oxida ia nneb Imc lhaa that fatangifad in Iba 
ctMvrraiaa at eorbooia oxidr into carboaic acid, abbooiA lha bom quantity of oxygao 
ia r^nired ia both coaco, Tha eoamwian of carbon acid brio carbooie oxidi by 
patotog OTor ignited carboa, in otooBtially t^twofold acdoo i a ooaihinali<« of earbcB 
with oxygoB, aad adaeoatpoakiaa of carbooie arid briocarboak oxide and oxynoi i tba 
fttnoar la aaeoatpaaiad by dantopotoat, the latlar by ahaarptioa of beat i lha latter 

C rpoodaratao to oneh oa rxtaal aa tohidieata a Ibaa of laapermtitra eqataahal to tha 
at dpcluprd by the eoahoatino of ICUl hiio p ai a to cu of eoho. 

Tboaa cooaidamtiaaM lad thaaotbori to noploy burnt Utar ia aiahiag Mail fiiraafia. 
and iboa to obriola the hno of bant t Iba naaiti ware not U ftrat oatiafaetory, tba 
■aaageauot of the faraaoc bauit acty diSotiil, aad tba tlap Maeb and paacy t bat 
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MtWniaraily llw varUaf «M lOfiW aad 'jeo4, aad At of ttkt m4 At 
rnmt iM ptoitetitM arc ita l » 4 la kara beta rwrj cnilaMi iietvintr ika ra« IfM waa 
mil briiar naltty, aa4 all tka katarinr pans ef IM faman, aa p a r ially Ik* Maar. 

rn ai kirl V - rrtt Stfrr — *t rf f- 1 — i V'i **~-*•*“ •*"* TW 

Aittuaiax laMa ik<ra* ikc ^aaat^ of tokm rgaiaanil Ibr ctar; 100 kilapnuBaMC mf 
nw tiaa. aad Ik* prodacliaa 4afiag lia moatbi’ TW •yaraa la tkaIm a^aaui rcArt 
la ika Amiao*. ia wkick boMalaaa mktm «aa aaa4 1 tW nn M< ouiaaaa la tW uav 
roraaca. ia akkk bom kaa alooa wo* oanl i aaii ik* lkir4 eatoaia l» tW (Waaea 
ia ahM lioMUcaa «M aa4 fcr Ikia* BMOtki, aa4 boiat tuaa fcr tW aaai Ikrca 

BMicilka 



TW Trrj icfalor and nsifniiB moltt (froa ia tkfai labia, aku* ikal kp iW Ma of 
tamu Una. tW cnaoiaptioa of eekt tar ararjr 100 bil uraainaa at nm ittm aaa 
ndond bp 14 to l&| lOopaaiBMa. abila cl IW aonc now iW paadocaim at km 
taerraaad. witkia a rcrtata period, aa nock aa n to 14 par ceaL 

IlithcTta iW omioo of mrlolUrgial*. with repaid la Ike on of bant Ika*. waa 
nibar aabrtnTakle thu olkcraiar, bat lioea iW abera rspcrinrnia «rr* anir (al 
IhtprWX k baa baca antde^ wkk pond raaoll* ia EiigUod oad Walaa, oad aa noth 
aa Id bilagraaaiaaa of com inra, U ia aUlad, ba*a nrad for ararp lOO biioframoic* t/ 
liawatoa*. ahick *a* rraiaced bp S3 of bant bmr. 

i antAa oad c ttm i emi raaititalan ^ east iraa, — la c naanr cc tbora arc tear \tria- 
ripoi rariatira at caal in*, boon reapcctirrir a* Noa. I, t. 3. aod 4. or Art piap^ 
trimki fnm, mtAd, and wbdrr ibeae Unna, allboapb roarralaol, da an, bi>a«rrr. 
iadiaato tW iatrioaic calaa at iW Ino tbaa draoouaalad. at At Tariabl# r^Ui«t at 
ora. Aarl, and ihnaaloa* oiop ncreiaa lack aa iaflaaoc* oo iW reaahiag end* inia. aa 
to nndar a kni daaonlaabaa of atm taaaafbetarrr at grrator fiannarrial valor tbaa 
a bigbar daataaiaatiaa of olWr makm. TW gcaani dunetan at Uw toar ranria* 
ora (boaa:-*^ Ko. I. Ootuor. dark grep, ia taiga noodad gniao, obteiaad cannoalp 
arar iW ronaMnervaal ct tW caaiing akaa tW fhmaer ia ia goad oorbiag «nl*r. 
ani «b«n aa raron of rarboo ia pmrat t la floviog it appran pmp. and ikimr* .ho 
U aa aalatiUalinM. It ezhibita a larikca vhare oipalaUiaa ccgviatiaaa drralop ihnik. 
arlrca npidJ^ ia rerp So* braacbeat it coagaala or taaa arrp aioolp i ka aarftec, 
ab«a cold, ia naaolk, coocara, and afta ekaigad vitk pbuaWgot it>kaa bat a 
auxiafala laaaeiip. ia IcaaWr aodiT IW Sla, oad taaiapcibi* of a dall pidiab. Wb*a 
nailed over agala, it p a a an iato Na I, and faraia iW baas natioga. Ka. g. rnliiar 
bright grep. at aoadl-gniaad t tne t an . aad inuiepmad oolp «ub noall graphil* 
iinina i a n niaaai great WaaeitT. ia aoailp Sled, loraad. aod bored» map ccea W 
haummd to a emaia ealeai i dne* ool rvadilp cnek (Von rbaagr at lm|afBiai*. 
Vo. 1 ia a niitaic of vbita aad gni ino, Oa tramalf maultd iruo, liitia ataie aod 
apote tf gray troa an (bond, buetapmad in bright or lonerp itoa i naadiy mrafcd ino 
exhibiu akin apecka oa a girp groand. Ia irriaind mo. grep iraa ia feoad'Otoce 
aad bclaw, aad brtgka iraa ia tW ouddlt. vitk otraag draurcatinn. No 4. HWr 
•rea rariea fron tia akin to mpiab akin i it ia vtrp britiki. mekiag amip. ana 
bp Jnage at tanpmtore | U ■ sstraarlp bard, aaaatnan reca mura ao tbaa 



















moN. 




tnrW<l Mtvl, M ibU U wOi nuU the ttrxmgr* flW. aad icnicte (la« eMOr. 
Fraetm MMlinif laaiiaar, itiniirt ltiilD»-radiatia(, MMrttMM tBrly fptiMrr^ 
■nowtinn droar a»4 mnciiiiidaL Ai tW ft«e«urt ehaagr* ftoai U«ib» 1 to naeboi^l, 
Uw ootoor Ukowia* Torioo fhmi vltita to grtyith. Mraii •proiHr fTotky, M. E*- 
BuJo Wm Una grrj rm* inn »hra hcotnl. ramat bo voUM. bnwn it bccooMe* 
uMlT si 0i» Tory lovcM wtUiag hoH- ^"bm Wotod to tl»» nritisg faint it iWiro 
■Mil (oiidraly fo«o into Ibo fimS nolo liko gnj Wg inn. bot lo nnmtrd brfioo 
(biiog iaio • ooA |iMly anoo to this IFkriaty of pit iron tW abolo of Ibo earbin • 
oailrd to Ibo innt » »o Bo»«r aood »»r laiNiag, bat al*»yi fcr onaocrabn into 
auUcabioina. Tbo bright inn obtaiiMd frna mthi* inn on nntaiao Un larjrvM 
pnHwrtiin oftarboa (S'# for erat oroardiag to Rantra). A abito ina it olooyo 
tbr molt of • doTiagmmi ia tbo oorbiag of tb* fSmneo, tboa|A it by M nroao 
biUooo ibot abra the Iroo ie while the Airaaiia nan aecaonry be ia a daonlond 
Mails lb* pnr o eaee of asaagiBfO*, tor eianplr. hM a teadency to anke whiw eoH 
inn I but the qnalky any bo caerileBt. The whilo iroo nnafaip| ftini dnaa^mi nl 
«.>«• iatprrIMy. ani liarta ool ia caitiag ahaadaaee of white actalUlniaao t a giro 
rrry qaiebly, oad oo cooUag eakibila oa Ha Mir&eo irregatar aaemtiea. which nako 
it eatmaoly nmgh i it it caeowdiagiy bard, ibiM%h it io oaoily brokr^ ibofro^rr 
ndiatMl Bsd liMslitf 1 Um bsf im H sflorAt it of Infimor dov ibm kittd 
ofuli i. W.ar. prodaent whoa the Nraaeo la rarryiag a htnry bodra of forn 
ciodofo oaotaioiag aolpbar oad pboapbanit. _ ... 

That there are two dialiaet kiada pf white eaat Irmt lat That obt^oed fton orea 
nmaialog a targe propurtioa of moagiti ete eryatalliaiag lo Urge pUm i Ikla rariHy 
it iMhly prired tor auikiag Meoi »nd. That rrtaliiag from a beery auaeral bardnt. 
or n^agrami dmagrtarat of the flirnaee. or frtni ^ rapid chllltiig of (Wo^ grey 
ifoB ert tCBUiAtB^ io mboU plotot i botk ort bold ond bntiioo dfiO oiori to iaoo to* 
laM. reel inn. which by tlow coolrag b grejr, becotnea whin wbea it b eootrd 
rapidly t oa Ihe ether ha^ when white Iroo la taeked and allowed lo twd eery 
gradiwlly, a portan of Ibe carboo cryttalliacn oot aa graphile, aod grey eaat iroo n 
prodnerd. . . 

la tone inn woeha eir earietba of pig iroo art tecogalard. which nay be cloiwfied 
that I — I. Firot feeadry iron, largo eryalab j *. Second feoadry Iroo. UrM and 
tnall rryotab nixed i #. IWh grey, aU aatall crytiab) 4. Bright grey j to HotUodi 
€o WkiWt Ml Mouirdi 

The aobjoioed talde cxbibita the cotnpoaitiaa of toon diBermt eariatiea of Conti- 
oental, CogHth, and Americaa erode irooa- Tbo oielbodi of ibtrmialag Ike 
eimvota which neoriy alwaya accooipaay eaat bon, are girro at the end to thu 
anirU. 
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la la# lUni. oMO Wen I a *fceeoaam,**witae final e«ta*io ! 
t»r pu.moa tx new wwU. Im Mm | to Bear ra ir mi Me, 
rroMnaaOtmlai /, aawrlna MarMo-tbareadi e.aww 
»afi«imi<.ytii^wai«eeaamallf^twT i i je ifllii«.y. 
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Bnidet the aabataaoea ranmenled ia the aboeo table, other BMlala. tach aa copper, 
aiieaic, ehnnunin, titaiiinn.oabalt, tiae, tin. atnaaininn, aad the awtabof ihe alkiUira 
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iHoy. 


- —- Oj fc — < ia cn4a {rsa. Vat aaty rar^j la ^aaalirlii 

UK cBi B> aU a^Kt iVa ^ aa la t aa at ibt fMact. Tha atnaaits iha ^aaatMulta 
•Miouiiaa of *VkV hu Vani ama k tVa akoaa aulm^ 4k Vaaaaar. aataakU* 
aatiiff tW aVjM <aa lK Wa at aaM (laa. Wa kaB. 4an^. a*« a trm eVaarra* 
Ijnaaaaaack. 

iM. 0»VuL—bui aaa taia af aa; %aaati*f at catVaa af ta a (iMlaaaar S faa 
aaaa. at «KkV pciM a Vuaaiaa aMataMl i ^ ^l■ l la na 4 *m fc ia ik h d» aVaa 
arjiiaUiaa fia aa •ateiilw Inu (V) (r) (•)((^^haa a l lat at aly Ma lli aMaaaltMM ai 
at >a Itaa aaii S-ll u f V u . It ia a ttOa ^ . famt , Fat: TWawut h^VIy aw»ata U« 4 
iraa vkicli Faialaf aad atadtrt aaaU yca< l a a a» aaadatat at Ifva M M aarVaa M4. 
TWfa laaaM aan—u ftaa4a>laiag.uaaua a iati ll ii ra iaiVayaWaa.lWa ii alaa a aa€ 
a ^ toMateag I --—■— tiriTmrh at tr-i iTitaiaiat 

mulff f fir*** MaaM*«u Ik --* - • - * *r>^_ ____^_ 

a-carVatat 


rcfvlar aa-aaWa a^a. Wi a Ww a T alvaja tFraar la gnf Iraa la iW tmm at 
Aaa4octnWdnlftna^ TWyniW iraatiy a^paraaata urVarataf lraa,Maai 
MlWauM a8lk«r{»wMt,BaJ na uf rw a nia tT-W Ifna aa4 aatVaai Ita » 
ia iraa gnj, ita hariaaaa la isfhriar, aa4 W Autblil; laai iWa iVal at anatai i 
iW mapa ar>T7ii«la allni ftrawl ia aaaitira In laiya raatiap ara aaanara4 aC iha ar- 
aaliarcarburac Oitrh rarp {acaainaalr aadnaaara la ahna ikat ia ft*? au^iM iVa 
rarijao IW ottr^<afWiH U parilallT iaj4arr4 hp aAaa. aaH». aa4 iJLLiraa fa4 
iWInmbjrauugaaawBialatWraMCak. lalUm u i anra iWaarWa afiWBaa-aatWiia 
au; W paitiaU; rrtUa.^ Vp aliaoa. pWapWraa. or aai|4mr, iW al«iaala4 aatVaa 
ainira^* io tW fctai at fnpbUa. IW aeeta dariiuaalliiia ia a<rtia4 W Wat, aa4 

apecaUr Wk If aapeaaJ »o al»ai|i.ratBfc coBakkraMy aW?a W tatiaa aola*. Waaaaw 

prtfi If akialy. tW frapkla aaparalaa ia larya Sakaa. iTri^,. ia auaara 

*^1 *• *“• ■ rarilaa aaW at iW 

iroo ia ahralcaily a^ arltV oaiWa. IW taal af IW laatal Wiaf Jjaaalra/ ia IW 
"*auilaaVia Iraat aa mti'ma kaartar laIW ralnl a 
of Uoril. iWi ^ aVole anai of tW iraa it in a alala oftaubiMUta anji iWrInMra 
arista coaitllarau. aorV at cartnn. aolphar, pWapWaat. aad -llnrni TVra u IW 
^.apir-iraarf W*™ Wrtaa (•% tWra k. rfaarJS ai^ Wau 

tapia**<l by aalphnr tad pWa p h o c a a **• 

Kamra firta aa iW i^ of •rraril aaalyata, W*«3 par taaL at iW aaaaiit? at 
catlaw ia raal-irua aaorbad with cbarrfial mna rpaiKie ora. Ha otataL iJui (roa 

*S.**!lf* ^ P<^ "f rarWa Hill rrtalat IW prnprttiaa af raa«>iraa, 

partiaalarly^ ^^7 ^ frapkhe •Vm aWiraad Is «n>l alowl*. Wni, 

* '7* *• fcafeawa. aod latRoly an if k aoalaja aaily |'« par 

7"V . qaanlkr of rarNra «t ii Maai. Ibooi^ ant nflW arkUUr kind fiM 

S*" *“* ■ pf«»l»nino of rarVna ta I -TS par nat. k it wtMabio oatr 

la a aiiflii d^m; tW lalln- prapany iarraaara to iW bardona of iW irae •' 

An MMUnt tm febfl t >,1 Ata l-A -- ^_I_a _ . .a 


A ^dLli ^ m tA# luvdncH of iW Ifoo 

^ fhmil'4 lf> IS ftr cent, nf rnrfimi »■ b7ia4f*oiinUitMxiaiitni«/bc«^ 
r ry**' «° «.UioiB<; M par ctaL of larbaa ia a rary mA aaal. 
1 ^ fo^ iW bw^ry bH«saa tW Maid (ia. irmi wliioii but yai W Wtdaaiad) and 
manra^ or hw Irao. TWaa linlti lia parcrplibiT UfWr tiw iraa W para t and 
W ifUeaniaia aUiooa, aaltdmr, and pbUjSi^ n ua iraa aa paint aad 

TW compoaitiaa of iW ranooi earUdra of iraa, ae«ofdte{ M Banhlor, la at aadrr — 

rac». pik:*. fc. Pt»c. r.»c. r^c. 

Iron • (H«l O'fpO 01119 0 999 0917 OMtl 

Carhoa . 0 400 0 310 ©•IM 0 101 OtlJd 01M37 

1 ‘S ^ •**" "P •»»*«• " »«" ^MlWral •ayni 

I. By iwBwIiate raetatf vkb iW ianadraraal IWI road I. By laktoir ctrboa (Vm 

**^C***^,.‘" • «•" IW ah- la iW laW teraiaWdoayfTlu (Wrarbaai 

aaiWau^S. at iW aapaaaa 

Slrb^iT •“ "iN* iranafoiW^ 

* fraJi a^y of rarWu, .tOoT:;. a«»a uunarud 
««ria" ^n" IW siidaof iraa.aod ihiaa^aa oatU tW 
tabnk of iW etida of iraa aaa radarad. iW autallio Iraa iWa liinmanaad cafWau 

cJiaftoai W raiy atmifiy igailtd yrnTlou ta iW riparltacal. iW aaiWaiaatiaa of tW 




raoN. 


-rt-S -a-t-i r^ ^ «~»-ar 

on»tr%it» lk« aMtBl, ciw«««tiB( k •« if*m «wl «»d «i«i i»« eM*-tt»« 

SIrf M tJL *. «« in.^ k ««»Tirm i>lo .•«»• Mrk« 

.yir^ko. 

ia roafanwiiMi »i*h Ii7kn«n- Or»y1f« «»>y »•»»* "t ,•* ■r«r* «* 

wUek *» rWmkally JSiCiijlkh th« koo. lk» ■■r o^ b t^ 

, lb. 4.«fP>c ^-rd .p«. urry Iro. by . 

sni5ir^xru,«-b..^^ f* u. m>o«« -r i» th. 

^iCcTMl while* <k«wi. ••• ^npn. 


.f «.a. in* k Uik riww -wiy 
iSl^UESniy. U k -ldr*b- » taip^ lb. m* far 
f>M» ~ M it iMw* »• Ibr«rtol lb* propaity et tadma tr»»<|^y i k » IfHer 

CXute in* wMhia mainkUy » 

_J- __ _ i...iijM«tb.tnrbfittk.«irirf 4»Tt—kkl*n«e«- Ayrina » 

MnnawT^ **l-4n» •■d •!■•( ■»« l»|in>t«d by ybapba* »»d by ** 

SS Ufakner k lb* ofabnM*! D«—or. k U- l>«r«»or 


raenat*. a* k . , 
knyortioB k ■■*kr«i I 

bank** b*r in* «kW ITiTu'—::^ ’ A^kg fa 

tftn'tot ht 

____ IT iron, 

irtc; 

rf *lSX^*kklT*i«b*^k..ad*lr.bobbkfc U k aot farfak » wto r*u«t. 

Z r~i» S fak*. pn^anto. of topbfa faJMcm .iito Ik* lj*^y 

« tofaitoTT^-in* «# gi^^^kr k «h« U k 

II inMt g^ tk« C^mmmtktk «f l•tt«ifT• ■• •• miiiiiflMitwrt of n^'ian^ <■ iW rwi* 
.toZr« ki Muiehtoirb, tto k ermk 8-nlkb •orb* 

■_- u tbro** kfa iIm fan*** akh lb# oOwr .otolwriil* af lb. cbarp. fa (Rndm 

fer gn f*»dkg.Md kk «dd.d afallh.r«r«t 

kJSLSfai tSrfVotokSg a**, k . rcTfab^ fa^. a U 

Mfaia ito falpbar pnanfaa* lb. property at •nanramting fariK* k lr*o i »d «« 

•ntlM bt* k ilfaUfarnr »hll* and gr*J k » to di^mk fa to kno tb« 

•a^lkto ^ HI riMi —- - geii rwim ib* farouoii* of »kk rtriHy of eak-koo k a fw* 
MIM, obkh'vkiMiM k ooto yr agaeo gwy ito 

«■* kfakkral faaader woaJd irmet fa each ■ nerthod rf aiakmg “*12*^ toiJag 
eaJitok^b cb. bigbto po.kbk degifa of teyck^k 
Boiikd troo. wbkh bo* m itokiy u 

: 5 !nr:?ifr 4 SSS!i.'af^^^ 

lS“i?tor‘tjSSi.. to rtoluag l-.y. 

hTtolted with irea eoafaiamg to UrgeM *»oiiM of ebtoieaJly coi^ 
UbmI falpboeet «f ito k farato oa to nir&M i oadaratoh a kyer of 

vnnUlDk ui4 hrnmh tlwl, 0 l«y«f of ■Aim« of nrbuo t mmI *b« 

^ of ftopkii. k m.M 

oaauiotag ito bills, eo«btodearboa4i«, and BO graj*rt»,kfor»^ Ttotod.^ 

hrto eoaibtoSaokb to itodkpk^ a ewr^oadfagynjoe^k^ib^o^ 

bo<».«i eoacatrated k to iwaiato of «k.fayiag oh k. in*. To goa d 
MBlaM ibia. and k «nbr fa akak a avtal wbaib toU to^in a mb^i of 
•alpbar, to •kg* toaU Mfaia to wa^i^* ***—« of kto, M Brftlu rt' 

tonra Ito ibk wtb decofapa** ealpb^ rf k ib. 

prttoto rf etrbon M. J*aoy* ftofat, toi to pinpo^ of Iw .ad kBe» k to 
itoatty b* * *4 fa •• 1 k k doobtfal wtuihef eacb * UgUy b**ic eiadi r anu ld ta 

* ^ » *%«^ 


BBlpbar k i«* in* di»kkb«» k fawportk* ■* 
Moa*. A kiU ttorr das k osto rf naigu 


oo 4 


Btuginra*. and k k favad that ahaa. to 
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T"*!"**^ T**** •** r«t «# Ik. |«i4m tt Ik* Arm**. MlpkOT 

***‘**. * ”***!? **^yv* •»•». M. Junjir WBrtt* iJm k* kw 

•si»n»*«lJ))r. tIUI Ik* •kkMiiair •# nM-tna tmSmt Am MltkBfMranT 
M <■«» U M to iW tobtrMttrto • ftortMHi vf iu orWA, m 4 itt 

* *”"***. >* «• ••»“ >-«• »«T*» wat^fU TW pnanat ^ 

ttmaU ■ f»»- 


t. ky RlMk Ik* aajMrataf* at 
* •k* k*aa»T. If |k* i*aiUl/iif MlBkaraSa craUM* _»- 

tioM.ptoMk«kM«r*re*M. Tia U»«a^2SkJ^JljrkjMU^ STT- 

•“ *'** P**' tmt., kw Is tk* aks** aUTs aaslsas is) 1*^MaS Aim i 
krook lak coamaiag «•** art cask aa4 s* kswlulu « ' • PlI* '™" 

Kots St k^k a H |wf t«st OMTtliy Mnka*. 

Iku tad tkr grater Ik* a*uaJ!j7tgl^J^ teiT^ 

brgrr Ik* tsMatl tt mUcos, tircasw Ik* klgl** ik* trajonn of tk« “■ _ 

thstgsi. >iUd*| *sJsaterjsnja|k.,3yofik«^^S^^^^?^!r^.^ 

*^**^ | ***”>^ dfninl. A drta terosg ccal rtekltM a aall ■** 

b«rdn Wa mUms Iksa a iaterte* nal, tk* auamJ 

“ •oW, Wtsaaoflk* kakcr teaprrBUr* ■kirk ptvrak Is Ik* Aaia- 

?ur,;2; i^Lrr,“ ‘yr<^ *-iM..w>JJsr?£:jr^ 

•iUa is Ik* ciaiter «a a lo It lo l>. ik* irai^a^atd tsir a*^Mara*!T?.!u ^T*** *** 
of teUoa. tad tk* arark •« la.;*.*! a 

aatuaoa aaaatiir of ba* «a aiad tt. -- r »y°ro*!» ai •* lo ^ Wkrn ik* 

eiatrtl u> UMostea off per ««at. ***” of N*1 »a a it* trrrtg* a- 

laRrMtk.ytektoofUa.T^rfhU^wST^-l'fl^ - 

”«"« lirtiiTkir^^ nf*u!r;!St 

f ‘ ^ «■»» ot tiifaa. r tfTT' 

ohtartblr is Ik* 

. ,. “Tatvse- “Ta:, 

M^U«r .... 0*0^; 

KUeao • . 1*]^ 

..dVitelSSh*rf1l5Sri kSI'i^ •• 

'«n»r*d a eC^aall; STt^U* kr a ~ *-i— £?* •k»» tharsl tlHiald k* 

siiilH lo Ik* aoddlio* ancM ***• *• ••k' 

orm. oftelka, tad IIite%5JiJII^oJ^Swr1lhS,ni^ 
nflcicmly Hai^ to mllow tW nnrtilLil tmn »- ’* ^ ** 

.ftor ua „p.j2rs 27.3iirstKr«iri.“. isr.r**^ 

F«nnl«rr aita it oaapoted of t^l_-i? -V? ’V" * l"^*"**! •*■»•• Tkit 

cinder. Tk* laddJcr <mr ikit ma “Jg lafktiW* 

IsaaaaoflCita^, Ita^ 

aaidiiT htgia te atarai* fraa Uw Ina, !m%sm •*” “ 

•on* Ik* poddla, fadia* ik* —_ Vr^Ll.* -”**** * r"* •* ••“ koltoai. AArraa* 

tltoapl a? VL _rt_ ^ f*^r *“•♦ “ok** tk* tnl 

doss tad vorka Ik* povdirv _ u a lo«IY*.TZJr l«sikte. k* k*M ik*dssi|wr 

ok*, sad*. RiO a« har^JTkS. ^ 

aUknagk Ik* Ina aa* ts Ttimiii illi am It .*P**** ksr It Ik* raalS tad 

tkr pmcM Ml .talo, «M iSTh 
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Ibr the eJodrr wooM tM^OM rvh« i« oiid*, marr flaU. aad eriMaqaniUy 
•ff« W« to • p«ffc« **4d. Ifoor<*‘fc««»«tr»t 7 .*'A*t»U 

ofrilieooBaybo-hoUrfop’dirrrtly llW “4riciJ,"«oa ifcr thun tx«» #nr 

Uwl op.TM>mi on be eoBdoctrf it lb. higbeet Wn of ^ A go^ •.««« 

of tb« luM ie the e u o e eooeoce; toek >• eoA lie Uioor of tie poddkr la 

obtohriBg to U oioci iMo tiu la tie a^tmee coat. Ctary of ^ bmM ba«« 

loxe toe -eijrit of tfoa to fi>m a ewtirt mdUimuij nci la oxide lo alleo lie 
ntrixlco of IroB Id beecMBr pop«« | y agglatmeWd. 8och btiag tie udoraM of 

eilicoooobeti lie yield aadikeurrnfti of aroofitlmo. tad ^ bnag llw aiM 

aiundaal no ia rrmonl la tie hecoatet ta ol^Jert of mmtk preet^ Ut- 

nonaaea la prrreat a lir at potnMc t^ fimaatina of a idinde of iroa la tie blatt 
f^uaaee. aad lie niermtlrmi of MSL Jaaoyer aad Oaatiier oa lilt poial leqaira 
carafit Trrideatiaa. 

*■* f -—The i mu aet of tile tleaHnl ia pif-iroa do* aot appear to rxm 

■ari tndaeaee eilier for gand ar fitr bed oa tie qi^y of lie awtal. tad rtea aira 
to extoti tot aaaaitoy aaoaatiag to « or S per oeat ia tie crade iroa. it diMp|B«re 
alanet mtirJy dormg lie eoamaioa of lie ooM-irM iaia vraagit t» aiaUralita. U 
bM aircody bora o b t o reed liat lie dadcr ftwo iroi^eotrhed frtta taeagaaifta <11 orae 
cnauiaa. groerally apoaklag. oMra aalpiar liaa tlage or ciadett fto« toao ew <ao- 
Ulalog ao Magaaew. We iarr bad Baaaar»aa opMoatoiet of roafrauag liia, aad 
hate Otrfviiaa oa tbit aceoaat aloea attacitd atiiici iatpprtaaee to lie exieieooa of 
-iiiiigaartt ia iroa orati bat oar alteatioa bat aaire laetaily here diiarttd to laatitr 
poiat ailci ve tbioi aaperttUy worth of aotiee of iraa laaaalirlvTTT^ atatriy. to 
lie alaeM per^ rtamtal of pbotpbonn ftwa pig-iroa eoauiniag a rrry laigt pto. 
pottiaa' of that eleaMOt aad at tie tBaM> ttoae a high peroeataga of ai^aaetc. Ai 
* aar eapar lia a a t t oa tiia iaiaartaai poiat are etiO la pragma, wa tian oMfely brra 
aaota a (bw bi Ulaalrtilaa of tie partfying aetioa wa iata alladed M. 

Inn oude frooi a bigily pioaphonted ota rtnttiaiBg no auagaaeee:— 



rm.»<no 

Paddled iar>>>***** <b83a 
Roagi dnwa bar 0-4T1 

Tie daiaird Inr waaeoU aboet ia lit higietl depar. it waa la betaaariy wortiltoL 
Iroa Bade IVuB a bigily p i uo p hot i aod ora eoataiaiag a larga per-«ataga of ana* 

gtaear . 

rig - • - * 

Paddiediar . 

1)0. . . - 
riaUtud bar . 

Tie ittia waa earafWIly watched dartagihepoddlmg pr oem It nteiled Trry tiia. 
ood Inoh ratbrr otota work tiaa aaail t at ma at the boll log eaonaeaml h wm my 
aialcat. lie atrial forri^p itetif oat of the door boio ooiil it waa rbrcked. Wieo It 
«* rame to aatorr." at tlw worimea ima it. it wnrbtd boaatifally aad Mood aoy atnnatit 
af ire', la ibet tie heal eoold wHi diflkally be raiaed to the mjaiaite degree. Tie 
yield wae tt ewtt. 1 qra at Iba. of pig lit pt^Bcv oaa too (of ao ewta) of paddled bar t 
tbit la abooi the yield of pod Bbw iraa wkea properly noddled. Tie aniabcd bar 
etUbtied ooaa of ibe eoM •bor^uliiy. It wu exMedian dactOe, lodeed cxrtlieiil 
liiiraaahon wmr laadr fhrai If Tba poiddlingeiaderkedtacftillowiag roat ptaitt aa 1 — 


aW) 

0«) 

oao 

o-il 



filint.bato 

Protoxide of inn Ttt'tM 

Oxide of mangaarae ...... liauo 

rboapbenc acU ftMO 

Juipbar.- . . - -SM 


• aa-ris 

Otbar obarrtaticna bare ikiiwa that highly auagtatlimaa pig (witboot pbua- 
pbonia) ia paddled with dUkaliy. tad aoeoetaaat with ooatideTable watte, to thu lha 
adraataga of aa alloy of oiaagaaete woald aeaai la be eoaAaed to tboag TariaiiM of 
erode iroa ialo tie eoaipnailina of wkicb p itw p b OTt laracly oMera. 

TV O iaeer w a ^ Onmlt or Orrhrmd Irm ufc ifmOmilr Inm, — Tbia it eArlnl 
byaaeBr mofa operatioai. wbieh oiv n i tt aa tr lly of an oxidintig intara. tie objrrt 
heuig to eiimioota frota the caal irm lia tarboa ia the Ihm of eatboaie oxide no. 
aad the alicaa, aalpbar, pbaepborat. aai otbar foaign bodlaa fat tba Awn of oaidlatd 
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h ■td^( B UrM) IX «i twill veriraWMt IW attw^ •• wr«( lU »«««« 
or temrWrMiM b iW r«UlUi|( ar W>ilui^ ftinM at ita roiM b vltMk iW cm- 
*<r^kM pnmoMMlTMbrM to h»»* tk* Ina b ik« 
oHoni. ba hM (MiAt. aal tW ■ fmbaU. aMnI «r fwUM Md. M K««lrbc 
autM bbra t^tmUm bla rt«iw 4 ar tmm fN« 4 , kaa Wm lb rraak. 




——- —^-— ^m. m^ ww vw ^ ^0 taY#rv4 

-^ wftlU «■ Uw tiuw kMm ikctf bna 4otn tr« HmmL l» crv^mc 

rslar^ air Bran ca^uf ||m mrul. ahieli it aiMM aivin «iirki4 aa 

. •tbior blba^air.blBnrrbaapwcaananaMbvatb TbrWMrr 

*^‘***i!?.f*!i *»» n4a»aa beaM iraai b IbMi hT^' 

^ lb Waal bib III arbr ibl lb bbarm mmf *ark .likMi r*«f>bt. 

Tb air b rappliad b7lb Muaiaf rjiUabn wlibk Mp^lb UaM firaMw —-- 

tb b arth tboyh • to ama|TJ Ibl lb r«mb itaalaf tVoai tbw mSrn 
oppmita liilM b lb craaiUr are act daiaoab b ib mm rkn^ TWm tmtnra. Li- 

Ibtmifh a nrrra^ eoU water ia caoMaetijr ba Mf. aib ncli aiMb^wb4 

with a wictUa map eaba (or irya^aa ib rulMaa b Ib »•»— Tb ata 

fiSlr'attt "* taelbnl raianb lb 

** “Jf*** ^ *“ p«bl apoa lb bik b BMhb artal 

“ ** b air Wawa bio ib iarrita ia nTaaMinlilii baa> ^rl* 

♦no ralna (mi par labala far aaoh Soarr. Tb gnuni >i— b a (berrTTaLDwa la 
fv..0lll.abir, lb bMik,* Um bi.1^ rh5^i:J7a'‘.„.*b 

I r-=-- . - ooMUab Ik# lnj(rta Tb ii|»ratbi b rw 

««bf mala ino b coBitactari m luUowa i A 
^ b III b tb aantra b ib bank, wbek la 
*5** ^ • ■■wb Ma«i a c^h# b m, 

, obwt > toMk la ikaa Ual ^ aa4 tb wkob la 
curamj ap 4imtt-kirm wkk a bap b ««■*- > 
ibfkU ^owerb tb btaal b 
tb CMl Ifni) Bella, and Ikiwbii down nTadnallj 
ooUecIa b tb craciUe, Bora euka bina 
aa tb ftial ^iiantiij’ bniwa awaj. Tb rpr- 
ntioa pmeeada by ttiaU^ tb Belled awial 
M nb itinwd abwt aa b anne Bodaa b r*. 
flam, and tb teaperatarr b alwaja kept 
^ caoi^k to prraeree tb attal li<|«ad. 
Darin* Ikia a(a*t lb Cfala an otMeread roa- 
Itan^ baeia* ap. a fmrrraMal doa ia tart 
to lb acticB b tb kiaal. bat b ran to 
aa rapaaaiMi eaaaed b ib metal by ib dia- 
ebrfa b earbaidc oaida Kaa. Wbaa aD tb 
^ ndbetad al tb bouam b lb bank. 
*. ** b|>|ie«a b aboot two boa e a , ii b Moon 

. - .- »»r»»"«rf'»to«to IBM Inoger, lb bp-bob la 

raaa o« with Ib ala* tato tb ektU Boald.er pbaritta 
ealb^wkiah^ beta prarioaaly waakad wltb a ikmeby b|aid. toerwrant tb reflned 
metal ftoa adberb* to ib anrlkoo Tb ckUl aaold ia b a prnliiBniiiB b lb 
“^ikmaheBey cam Iroo trough, abol 10 (mi toa*, a fartbrwl. aad t to 
I** * 2 * 7 ^. P*ntj. fataat a craal na ib 

mpatebm !• faoibtalad btkiowB* cold water b larca 
«1»« lb aX dMfip.* kTleft^S rbto^ 

Imir.SSjJbil't.'ki* ^•»****«*7 fcrS^ ikat it can b ta^ 

latoa^erb^by hmey haauaet^rortbanhaMiqiBtoperatioobpaddlui*, Tb 

?nbririrf.1^i! ‘• eoowdarafi^^barnd mall 

yberi eal cari t^ lika a daomapnaed amygdaloid rock. Tb baa of iroa b tb fto 

•oirry PfOM M>ery laiga, taiamg faoa 10 to an par obl la lb W .uk ««■ worka. 

I too of white irta uha trtm If to 1 boon to nttar, lb iieaaaB|itba of oob bbg 
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M — A Kdii ftboss 9 cvtik Ofvv ifoo ti fcm frws 7 lo 9 

par £m* tmi. TW |ri«-inw M U ta tW t«fa»iT k mw^ 

rteb altaatw (far*# «iad«nV nd oeawknaOr »«li caiiw 
Uiaf CO pra«*«l »W iiIX* fortai la ••• d»|twi fjoo lh« ^ ^ 

hM. «Mlto nact oa IW e«boa vblek it t yii* Tfc^a«a*Jtjr wafta y^ * *<".?*.* 
«a^ <l*r« *® »*“ r« ^ k^artari-d. TW rt ada in^ <k i» wbi rb 

uSTw tW Wk <tm^J k pM^ *_'**'^L*S. 

c.rt«r.i-ia. « wlurt k iwwally ktaad «t*y p^W Whiig ,hkkjw w 

Mdl* ai aalam^ »Wl ^kr atobuiaok gvomto tmplojfad i« tW mmmh rtm 

WUtait la iW paddb^ floaata | bat tbu tprtiea at pig-t^ ***f ” J*** 
arriatt raa<1kaa la rarlimj, k alvaya mafa tmfm Pq "*? *****”** 
tW MU matarkk, aad dM aot pradoer aroapbt uoa </ iW bm ya^. 

Ttr-IIrn^ul la tW rrUtr riMid W j. a. P-J-li* 

■baald eoelala oaly a low pmaataft ed aib > il abnald «opon^} ^,*** •” ?*! 
akant of Im. wbkh It aid w aul a i la eaaaldtraldt qaBattty, M U k toiod 
m^y IW wbok at tbk anlpbam amt iaio coai b laat ka wah tkt aattal aiB data 

**‘lubitTiaB art mmStimm worbad aa bat flail Iron, ma diftcl fraa tW bta^ at 
lb»hlaitftiniai».a«aaaidataUkaaT^tbcahof tbaa aad IWi bala# barrby aflrctad. 

Varlea rrrr—‘~ *>»■■ pakntiilfar iW oapta/aMWl adflaaaa to aokat 

Bioral odWkarlrltkt od eaa uwTwb la iW frtUla* and pa^lap fanucaa TW» 

llaauaoa rauSad^ltM, a flaa, porpotrd W^ikkkf ^akb Uaaawllb iW aolatwa rf 

aariWiroralluiiSaaalt MM.Da M>kayaWFoaialBapm®Mlaapat*BtaMi»dm 

laM u parliy aad daearhoakt kaa la tW rWlalaf aad pa<Uiui( IWaaaa. WtW eia- 

JoyaiaiilV flaaaa prrportd IWai tW arwrW ad IW poddfiaafWniacr. oahU od troo 

afaTlilicatM nr camaalH^ albalka, or ntbar baara. Mr!^^>pa (lUd) peopiiar^ a<W 
IW rwUM obtalacd br IW diatiOaiioa od Bofbaad or Torbaai miiural. to J* 

taiplorad lalWraflMcodlraa. Mr. Kaadnaoo. «d ShHWId (ampbtyal far iW 

ISiSrofW MhSbaaoM aa aalpbai. of iron, eapahk «» 

MUW rknMOU, whiob wUl act opoa tW aU^ctao^ alawuaa^ ^ 

noiaL TWaraodtariona other acbaiwahaYabcwoaacpfatod with ^ohjModWaaaa^ 
iW aaanaoaa waau which pi*-irwi uadrcfora OB Iti paaaa»a tbron<b tW r*fl^» aa 

Sir^J!rk.l^M«rt cJiIr»«.d.lWpS^ .lhn.'»«ioaodtWc«ba^^p^.p^ 

pWraTiU., k oalycflcctcd at iW capeoaa od aUrjt ^000117 ad iro^ whiA k 

WlW blaat. aad aaara la tW form odailkate Into iW ala* » tW drwidaratB* » iW d *- 

»*cr; rfaoau muWd odrrfacia* tWoaida if 

haor. whidi wdl t<gm wlthaUkaa aaUciaalU fwahla adkalo. Mr Waekwta umraia 
that tW dreartacalion affig ima mifi* WcA^ by "'»*** 2 «jjj* 

«tbar aloar. or with mioctmli ooawnni* Dr^pinw ««*ta od « 1 
wcadd W iwdacW by iW earboa odlW pif-iroa, wh»k iW «bcal»a af IW ^ ^ 
iWklioa. alaatiaai aad ot^ raatly n«idy.lr all^ efiadn^ iZwIlLJrrf 
ifoo, woald W aapataied in tW fccia od daatbU taiihy piM TW mptoyaieat ^ 
m 1 wtnffwc Mwt tor iron hM W« ptcvotH by ■rvr*! pen^ Mf« 
Naamrtb laIMt obtaiocd a naiaat flic tW traannaat od Iraa m tW |^l<nK doiaapa 
wttha^ewnwBt od akam. whirlTwaa Introdacrd lato tW 1^ part odtW w p^ 
«>warda, aad Mcliap with iW l^hjamtrd aortal on^^ dat»aipoaiuoo_^ 

IJUJataactiapaaimridyiiipaicrak. ^ atcam ainphT^ k at a prraa^ M ab^ 
iiiaada per aooare tneh. and paoam Into iW natal tbroogh a apaoin od bollww 
ihc worbMn aaoria* thU aboat in IW (Wad natal natd tW ntaaa M Ibkb^ 

vbiob occara ia dioni flea to cifhl ninatra after tW iutrodunlon od tW atanat t tba 
•taan pipe k then manrad and tW poddlina finiaWd ■■ 

TW £raau«ra an aald to ooaakt la tW tmo aarad at c^ Wat y paddBy 
nperatioa {dWm ten W flftcaa nia«ra)i t^»^ '£2*" 
a^ tba mwrkiillty od tmtlnp bifbly carbmikad pi|H'** 

SU-, tCr pmJh-ryr^, *-*.b-a aroid^ 

Muntol • tntnemhM •nailar |VuM« tor ih# cooTtndM ^ tlw item 

bi^y boated, or a niatara od air and >10000, bdnf flicaed tbrooph ^ Itqold Iran 
rmtiam tW IWnaea lato ibitlU pota, ataaaa btinp aaad only at on aariy ataft at tW 
proeeaa,BtMlWttaatauatflniihed with heatad air. In IW aariy part od^ oaM year 
Mr.Marttaaod Ktw Jmer ohtaiard a pataat far a partial partlkation od crad a ««. 

by eaaoina air or ataaai to paaa ap tbroofh tW lilOd natal, aa K flowa al^ 

d^ Ibc*^ hok od tW ftmnea or flaary (brio t aW W propo^t^^ 

with tW air or ateam, other paridyln* aftnla. aart aa ehlor^. 

aabtraodnaapaair. and line, ftp. Otbar tattihoda edticaung cradakaa with air aad 
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is slmlstsr* «iUi rsM MsM is 


-SMi» iW isly'Mti sffslfsiib; Mr. Ba 

04^ Is ONsWr s fsWsl liar tks«si^C»fs>rst of Mcw n ■uscsTsfv «ns rws Msa IS 
—< tsisf fcqfs. w» b>« s» s« 4 by Mrsws Ansitsss ss4 C*s,M 
ipsirstvMsMsissribjMr.asoria Psrry.sf iW Eilrs VsUirss 
—■ — -rky -» 1 —num TB* tsM irss 

la sllos^ Is rsB is«s a isarrWralBc; IW ssar p rm ssi l y kasM, aiM lias t«rsai n 
a^toiatfiB||sBpaai(frasia**«rBlU};r<<arlB|SHlba^tWaH«a. UtmI i* 
U W obuiaal by tr«tiai; hwkly aarbafrlM ina sub ibt ataas^ sad ibas rsaauaa 
il nto valar, sad fsala« K akh iW sdduksi of Bs«Uym|C sflssM. or addm* la b is 
Ibr hnasMaai^l HaamXy af riay.aad alWraania abost lOsr It an^arat. of «slr»d 
apaibia* ora Mr Pairy obarmag ibal shm atasm aaa asst ibtaagb ika aialtas 
imi, aa m Mr. 5aanytb a yroaaaa, tbc iras qaUbly aaOdOM. aaawnd Ibr (daa af 
ga w n i c M iaf a bisb dairraa af baal la Iba Maasi by rasnaf Ibr alaaua alar a raaaia 
^ •*“ aa Ibaa H iai«bt W rapotad b»^ iaIaMaly 

b«al<«d aftsphrre of tba fiussM t aad alto sf ladnuam tb» Jat M aa tsala af «»•, as 
m M girt lha nohro aaaaa a sMtiaa roaad Ibt tanmm abiW iba papa vat f 
■a lb* aaaaa pasdins at a liltia d as anc a bryasd iba raatra i vbaa Ibia vaa dMa. is a 

wv ajraalaa tba- ...... 

<nrry panadh i 
ausoapbarie air._ 

^ *',?**"*. “ • "‘■‘“It d aorsrrad in Mr. Piwtt tbat, at 

■sea of atUm m tba pin fcr paddllag a&rU is a maa rb a Ma dama tba ylalatad 
tras^M wan as ita atrmptb. d ia a ttaltar of e osta n ata t a tbal lbs alnaasl »lu«iU ba 

L"* '■ »»“«•. •‘W lb. aap^ of Iba 

Tb.«m,rhc.t,d«k»rrii,}.«^ 

k* Ibr radaary by vawr layttaa, tiaaiitr la ikava nad hr 
JSk Sd5 la'll;!? * '*7 ^ « “ “Nil* •»»« «S* I aoiaa ata 

i to t as incb to ditmatar i a Idtla ouda of ima or aiiieaia la a atala l^ias on iba 
aar^of iba aaniantaa tba nti<«. aa ia a-s-oTlXAin «2 S! 

yield at y U bai la a aracb Rrtalta txlaat tbaa vh«n bUaat of air ai* said. Tba 

!Sld ““L!^ eiraalalisp araoial tba la- 

eli^ •oam bapiaa lo boil, nod Iba tatioa k baM awlbrai ba taan. 

jsiiny Ibr flow of Maam. The aual iaipsfw sxidaa of Iras puy br aa!? SiTiLia 
P/'*"** *“^ ■■ to(l ciadar or h a mme r aJaa fttas puddiias Ibrsaeaa. vkbaat tatoev tM 

?*;!*' I""''**" ^ “lpit«r aad p)Md2rss 

r^riTby Iba detarvmt aetioo of iwWtnJ 

“vt ^dm ua aaed to the ton of pip, ifl ewtof OMdal aut ba 

PkieaM. B,#iwdl«aul. 

- rto ... (POO 

• lU ... Oflt 

• 0«9 ... ||.Q0 

• . . .IMP 

• on - • . (MIf 

. IMld ... lepa 

CSOar riM aaa a( 

- , , lato Ita tapaatj. ISa ttoaa« | . 

5 ^" • ;. * - - • » M - . ■ Zt 

Fbospbone acid . . *-op . . ,p,„ 

^ ’f fl"y •■•7 O* "flsrd by aloaai is half aa boar —■_ lata uf 

^ • pmstTof'^i 

to TOO* P.. lb. oriflea. of Om laydrta baiofl 
.^-**^* < rtlr flsiddjr of Ibr BstoU drpmnU 

rosibi^ of lb. ^1 is tbaaralc ai^ 

“O My frnrratod SI It by Ibr aotioo of Ibr atooai. It ia rridasl that tba aoptdV ofiba lalier 

”? *. y i-Mrail s errtaia limit, or tba tnaparaliiinribr flaid dtai 
wiUbacioiM rrdaisdbriovibsiaftbrflBBotai. Tbit bow.m partly ratslaln ilaatC 


Graphila • 
fliliooo 

Nap . . 

NtJphur 

rhispboraa 
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ud doM Mt rea»irB moch mk**? to tfc« tuxatimcM. for. tf too mMh Mm U 

bHdM, civittg notice *• iW rcftnrr to nUck km bltot. TUc 

StoSaw ro*»»rr enoum M p»t **oL vt iroot •>» “ foa o«l ^ todr? c wMi— 

a« I «0 per €*«. 'rf in«, or lker«b«it». k*’* 

mrtal. Mto Uw rmliiii* cinator tato pairt to th. iW Mm 

of»S|>fro«it.o<lroai. TW foWootoc h Uio rrtoll arf ooo orok* work Ito rtoato 
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Tfc. orrliidrrloodcUitoi) otod wmS* rwt. prr ton of pi*. Whrw l4cw«. 

at cindm^rre Otod to I Wnrfplf. tkr yWd wm to wtoWy «• «•*-«"»» « "tok* of 

tGtrwaa aoAat). — Tk« totto itoiiilr foroa of pM 
foi^^^7itoaklioo to Erkk hnurr. wkkfc li noptoy"-' •• »>“ 
at QMwiU Md Kooitofcatto, for rrdnio* iroo «> i»r!ia^nr<Jf 

da^piioo told ptoo of tkto fonme to ^LJ^TwILa 

•Ul« *.r. foaSTlk. topawioundrnl of Ik. RgtU Oo. 

|i«i ._j iju ebrwint of tko W»r ttoportoarot. Proditoair AM. __ 

TW n« (marator (whtoh mlaert th* fira-pUer arf iho «»;4‘o»ry rrrrfto iw^ 
lar pw pniaTuor V ^ ^ to 8 fort » torhia, aaal ifcc krtgbl 
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• ||XMWf»«arw \ —»o«<w - 

I sn oblongcbnmWr, tn* otdui —- ^ 

fooao Ik* Ml* to tko ritoinKwrrtoBto of Ik* riaipiiMr "««» .• 
fort 4 torha*. It topm riidhtly toward* tb* ly. fo to to fort- 
liuto tbr dawomi of ihr fork which to Inlrodnerd ik^b a tou- 
ralopratopDrarlkrtopofUtogrnrralor. Itt cobacal euoUtati 
nm sboot 44 tett . . 

Tlw nif MCo«ni7 IbrtlkHifodiiciion ofilic w ^ 

m ftotoKito tad ontm Iho gmcfnlor frwn m two ofHOitiigt 
tou?J^.C^”reh«.of?r«rlato(/pa 101I.«OU.IOI») 

«*fd rttkr back of lb# chamber. Bcor the bottoto. Tbrapae# 
brtwMO tbr air chert and th* tria of thr cb«mhria *rr»«* to 
a rrcepmhle for the atop and aab from tb* fork Tkrr* are opco- 
iogt oa tb* olhrt aid* of the ehambrt. opp^ tb* ta yercA 
which arc (jciicTallj chwad by Iroa am 

wh«»tbetByirc*b**«tob*ehmn*doa4. 
bHa>w tb* ali-ehcal, tkroaph which tr* to Inlrodae ^ in to 
the chamber. wb*B th* fumar* to "« 5 
ibrw btlckad op, ontil at th* eapiratiam aif aboaat 14 dajrt u b*- 
cotoM oocwrtUT to let lb* arc die awt, when thr ala* and 
Mwhkbb*T7aoc«ai.tolrd oo tb. md* of th* cbwnbcr ar« 

'^TfoTbtortb'rf lb* for^*to cooatraclrd of a amnewhat Uwaiy wad t ba 
tbilk^ to .boot • tocher ha form to thrt of a ahaUow dwk. -iih a 
t..w*nk th* up hoto i th* iron to prer*ol«l from peiwtrati^ foroaph 
Ih* rtpad cirrmlatioo of eaU air below tbr Bro-bnilg* and th* ptolc of tb* hrartlL 
^V^TlOtg nnd 1017, rrpment the »rt«r olilcng •lr-che«i p^ij^with ■ §mfr4 
loTi'M which enter th* top of the foniae* joai orrr tb* fowbrldpr a< an anfl* 
of 3(f*. The air forced Into ibe fomaet thruaph the** tayirra lOU 

arrae* to iaflaatr aod bom tb* nac* nuhiaf «ml of thr moc- 
rainr, and thr diiretioo of tbr blaat throw* tb* rrauliumflam* 
tt|KMi tbe Butni OB thn brttftb, lo front of ibc tniiigo. 

Thto *ir-eh**» comtonaicat**, lik* the other onr, by pipm. 
arilb th* ah’ ocenmobuor of lb* Sriphbouria* blaat fnnmce. 

The amomit'of pmaore employed la abowt 4 Iba t hot tba 
aiipply of air, both to tb* pmrator and the laflaaimahl* gaara, 
wimiu of accarala rrptiUiioo by mrani of tiIt« la lb* c<ar- 
ecrtioi pipm Thnw to an opraiaa in tb# arch at bo th aid e* 
of ih* fomare. not fkr fmm the brbipr, into whlcb.at a rrrtaia 
•tan of thr nperatiam tnyirea ar* introdoerd (brtsf piaood at 
aa aaptr of 15*) alao canaaeted with tba blaat agparataa iiM 
proTided with repnlrttap aal*t* 

Tb* r*flnmp proeem to roadnetrd u fiillawt i— T^* b**^ of tb* fotwacr hse>» 
brea eonaimcted or repaired, a briah coaHhw to kindled in thr fmeralor. thm«« 
thr openiaf at th* bottoai, which to aflerwarda bricked op. Aboot *0 cakit bet of 
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lk« ■oiir; wt^y tt air 
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KM* if Ibi (Mb »*«■•• •rtmr Iki 
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M.T- W#ftk t^ tolUtTatwrv itfiemarj Ibr^^uuM it 

tritiM OTir^ ***:i^^ iUNiTbidie«a i tU ai*«l WiB( 4b- 

•nawa otiT Ub «b«b hnnii u uifcnil/ u poibbbk u4 ib* bM af tlw ipiMM 
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Cna moUb M «, *1 ■■ riaa. 

with Mia te •f daMhii"! fr"» '»•'“» *• ^ 

or Ibo *»hr«. whraOTOf frr^ cool io rapplW. «• the Utter, « lint. »lw»y« 

, frrely. TIm onmarwM of the ll|V»r ro. of t.,*fe. eff^U Ibo ooMb»«i«» 
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IROX. 


■fltuMjwIMlWr f—fhiniwyatr M)* —Wtlwhiwh. 
ilM fttwci hcf CMVH Mar tW A^kcfifr. L«. «Wt« iW Um 1m will iW 


TW IwUM fonka tt 


- ^ tfriM <W —hfan ^fDM. tW tfoa to AilUl w«aa»llT. m tli 
pnrtte Mtr iW 1 m MJ a to MM toooM natol •htoM kM of w 
tto tow » »• ^ tfcnwffcly (toto. aboM * tto oT araMl Ito*—. ^ 

Um^aovrrtoMrfiwfto'ttopari-Maf esanrtmc IW draw «Uto toa MMnal 
!?? ***f **.**>• iatroda**! tala ito AuaaarTXraa^ 

lha Ofaaiaci a^ aOaiWd to Ito wfabk aTtto aeaaU aMaknad dtMadtoa nMaito 
Ito kto* Tto atr raaluaf (Mb ikaa tajh^ iai^iaitaa «iik -taliari 

*»" coiraaw Bi^a« aa «ddjrla« w aliaa k tofMltd to tto 
hMd matal la a toan itoa ito awlioi pae d aced a tto anaa w caaaMifBktr i tto 
antnaa^ 0^ la bta«a aida kj tto ktaa. aad tto tartkca af tto Iraa tkM aiaowd 
aalrrynM nAaaaaBt. « etoacn eoatiaaaUy. Ito taatpatalafa ad tto aMa 

aaatoUai^ to a l^*kto toal. kjr tto aeltoi af tkaatoTto taw ia tortad 

*^«1» “* "toal caiwtfd w tto imkmol 

^'^T'***** > i» «w iwa la ecaaaiiwa0y Itovaa la (tka Mai aaaatit* 
aaad bao^; akna* I par caaL a( tto cr ada-tow aaplapad^ Tto alaa tairfaMirt^a^ 
cmliaflp fkttkto tad It aOoa.dkio raaaia la tto (anwat aatU itoa^ k »--- ■ 
aad oa aaaliag H arparmM ftaai it cowtilni-lp. '* 

Tto danukn of tto tiaaiwast la tkk (araaca aflar ito awtal k (^d. nrt.. 
tan kaara aad a kalf la Ira toatn, aaeordiaa lo tto arDdaat la to Fnr 

Mnito k lappad to tUMaa iti appaaraoer. trkaa it k kaUarnl la to aaAckatir 

Whaa tto ckarpt k la to aitkdnwa (hn tto (toaara. tto alda laatoa a—M ik. 
i^dwk k -ukdra-a, «i that tto klaat (Mb tka opp-to 

lawatda tto kola. Tto laid irua. aa it leai iViiaiSwuu*Jk k Mw wklaa^*llu 
pjrftotly llaiiMt It ckUla, kanartr. raj raptdlp. aad iiraaUdMto. A (toallk 
.“ir -kirk 

uac. abirh laai o« tto IWnwra. tto ak}aK hiia« la tool k MSlTaad itol 
t«r<aai thr axidatkw uT aap siotoitp a( inw. Tto law of awtal ito^tt^ 

want k aaai aot lu cacaad » ptr Mat. wtriag um tiaat- 

ffsa-£i,t s:.kse: inrs rsr' 

MaAtoMi 

Sdiciaai M, 

«»yto™ - 0-Jl . . . 0^,0 

tolpkur - - . 0-04 . . , 

Xa^totM tto iraa Iktu rrlard k higtiJy catMtard Ito all CBatiuB vkick at* 
ijMIuKd lu {luaaaa bdbwu] poaran of ratiatauM i aotae eaparia w ata "-ttr lo aaMrtsiB 

JtoM^ka ^jpadtfuw^la tto nar I7M aad ITH, Mr. Uaon Cotlrf 

paMlfc^&tto padilia*, and tto olkw for (to Poliiaa^i^^^Sn 
mram,"mT* Mr. Bcnrcaor. *• HT ao maek la tlw ** "** ». 

«M to CMuaUrad Ito rn IM. -hkkVn^ni^JI 
diwrkkiaf mak of tto inw irada of ikia aoontry.*^ aml«wi*e aad 

Tka oljret of Mr. ^'a Pfocnaia aaa la roarart iaie mw «r«» 

imo, fcy nMaai of tK# <Umt of plt^onol bi • ««i«u»oq oir l^rMra mimi iT^**** ^ 

«.ll iato tor kr tto aar of mlkn i. ika 

i^rfwlto^mrta»ma^:_.-Tto pigioftaallMi proW^iTa ^liHIIi 

faraaM ara krotoo tuio placet, aad art aiiato la tuSk amanni^,. __ 
dagraa rf aarkookaiiiw, tkat tto rtaaU of ito ahale'^SSdr to *5^ 

BjiatBM k Iken ^eti>\j ruo iMo a bkat (kroaiia. akaia k rtawiua 
al^lkajrMlar pM of tto aroriai lo riaa la tto larfiUT^Tka k^ 

tappad.aad tto awtal raaa lalo awalda idiaad- bfhl^k u I- a _ ** 

kalf Ike ataa of tkotc akiek art krokra talo pkm A ^***' 

aaaa hcajM ky ead k i^ cto,«d aidi 

t ^ - tl* -rnd *U1 to fcaad to to 

at ikia period ito laaw k taraed oH a little water k «r-<aH«it »»* !• ^ .2 l" * 

ttoli^laMiB....aaddl^it7.toanullpi«,a I. ito^:ar«^?l5:Sr.^aM 

fniB, tto eoauaaMaariit of tto proeeaa, tto iro. will ka^ toca 
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(tirriaf lo iIm cowiiiraM of mhOI •»«»(, and wU b« ruaudmUy muM. Tka 
tlT~T tkra Isntfd na igaia, iha woekmrn wuUtmiii^ lo «ir Uw mrml, aad ia thnw 
aiaaalaa’ time the vtwita bum b » eM a r i tnA aad •caullaid, apna «kkk Um daw la 
ikaa laniad oC Tba bollrH part of ika irvo aow Wpioa to kaara and laatl. and 
amit a daap UaibiM blaa HaaMi. whidl appearaaee l( aJM/hmnUuiim i Ike Wariag 
mtioa airf aematpaafiac llaair aana apread ovrr tba ahoir, aad the b«al ad tba 
■wtal tacBu ta ba ratbar iacruani tbaa diaiinubad Ibr tba qaartar of aa Ww i 
after thia patbal tba tanparatar* anaia fbili, tba blaa ftaaia ia laai Tinrem, aad ia a 
littla OMta iIbm a qaarlar of aa bear tba atrlai b eouird lo a daO rrd. ^ tbairti vt 
*— are rarr aad (kiaL Doriai; tba wbola i4 tba Imaratatioo tba Mirriaf b roo* 
tiaard. I 7 abteb Iba iraa b at bacili brongbt to tba rmuMlnn ad Had 1 it ibn 
appraaebn aaarar la tba aMnaablr 11010 . aad la rooat^aaooa aAara len^ tbaa at 
drat lu Iba laoi abb ablcb It b itinad. Duriof Iba naxl half hoar Iba buaa b Unied 
off aad oa Hraral tnaaa, a attao|ci<r frniiaautiaa takaa plan. Iba buabrai taata abo 
baeaoiaa eda dearer and Uebtar Mob t tba OMtal hegioa la dot, aad h troa at macb 
taaa fluibla and aiarr taaadooa tbaa at ftm. Tba fanacstaliaa tbro ^ drama aab- 
aidra t Iba aaibkiaa od bioe ffaaa aeartp craoat | tba ima b ptbarrd mto iampa and 
boalan with a baary-baadad laoL Fraallj, tba to<>la aaa vitbdrawB, tbr aptrtorea 
tbroa|A vbbh ibrjr ware ooahad aia duard, aad tbr iTiiaa b a|pUa torard oa^n ftiU 
ftim fbr aia or ai|^ Hiaataa. Tba pbaM beina tbut tdnophl M a high wrJding 
ban art oiihdtaaa aad tbiiiflrdi after tbb Vtty an again hcnlod and poMed 
Ibroogb grp oV ad ndlaia. bjr vUcbibcaaoraa are •riimtrd.a^ tba bora ibtu ftariblp 
eoJlpreHid aaiiwre a blgh dagrea of tmmrttj.’" bl ih» arade ad rafinlng did ant 
prodnee a b iytW tba daai r rd moh. It VH irragalar 1 aotartlBH tba Ioh od boa 
VM aoiaU. bat al olbrra b wai errjr Naaidarabb, aad tbrte aar« groat rarbuiuaa bi 
tba ipulitj od iba iron. H wall M ia tba ^noMko od fad roaaanwd. Tbaapdiflcoltirn 
aato. boarrar. reiaotad bjr tba iatredaeuaa od tba Cuba kitrrp br Iba tala Mr. flaaDal 
lliaaftar. at Paapdamn, opoa ahirb tba paddllag aad balling fttraarat coma lauaa^ 
dlalolp lalo gaaaral oaa, ailb tba addiunn of rollara ia Uaa od baaimrri, 

Mr. ConT 8m palam. abicb b for ** mUing.* b dated ITib Janaary, I78S t bb 
iHiinl ibal Ibr **poddUag," b dalad IStb Fabraary. ITS4. It bH been aimnptad, 
tboogb vo Ibtab eery agioaliy, to datrael fiota Cun'a aierila u aa origiaal iareator, 
by leftrrriag to tba pairata of John Paraa. ood PaUr Ibtiotu, doted mprctiyaly SlM 
Noraabar, ITM.iad 7tb Mar, 1788. The flm wh In aeartBia extent, undoobicdly, 
a potoal far ejtoUiagt'' fbr iW bon mdarrd inallrable by a pmceH Indicalad, aio 
e H betaoBi l4e brpr aeleff n aabri mktrk bare p io p tr a aict w ar / ae r aaa igwi 
«Uir eardbra:** bat ibeie b ao ptoof ibot aay prartiral OM WH autda id Paraa'e pro* 
acta, wade that of Cart wm riataH Immr dlat e ly aad BnirrtiaUy adopMd 1 it may ba 
Ima ibnefbr* that Cnrt wt» tba rmitmtmr aad not tba actaal Ateotr r tr of tba 
pmcTH ad roniag, bat tbb ia ao way dctracta fnin hb BtoTtl, fauianKb H by bb iia> 
pmaaieati. ba oM aaabiad to ouba aroUahta ifaat ablcb wm preriaody aaelaa. 
ISm aUM obaarratba oppiko la tbr pairni od Oaiooa, which to a cartoia aatool anti- 
cipalad Ibot od Coct tor pwldliof. Onioaa amploycd two fbraaera —a coHHoa aaiell- 
t,»g Ibmaao, and a fttraace of Moaaaad brbb. boiunl with ittai worb aad well anoeakd, 
lata which Iba 8aid Haul WM rtcrirrd (Wwa tba ■neltlng ftiruacc. When the ligaU 
Biatal bad bean Introdaced into tba arrond fbraace hr on apattara, it wh rbaed ap 
and aal^eetcd to the heal od fUei and blaat ftvn below, oatU tba nMtaPVraww 
Ihs ffnid, and ibkkaacd lalo a kind of paMt | tbb Iba worfcnuut by opaalag a dnrw 
loriM and uin with a bar ed imn, and Ibeo cloaca tba apertarr agaia, aftar wbloh 
Maat and 8ra b appUad arMtl there b a/cnimr )li tba nwtal t the idbrrmt portkira of 
iroaBrrfwIbcladintoaaBun, rvbaated to a while brat, aad Ifargrd into maDmbta ima. 
Ttel Iba prooaea of paddling b berr ladicatcd Ibnw can ba no doabt. hot tba aciual 
oparatbni waa bapnelicable util Ueary Cart inrenled tba /nraorc ia wbich b coaM 
bn eaadartrd. 

Nettkar Mr. Cart aor bb IkaiUy apprar to bare darirrd macb adpuitagr ftowi kb 
InportiM db wni rb a —dbeorefira wgieb changed ax at aoet from dapandeH baperten 
of ima lalo rag^axponrri to arcry routry of tba world. mmI wbirh Hay ba cwaiidrrrd 
to ham fiiKodcd Iba boa iadotry od Great Bniaia. to bwig ago at 1811, the ebiaf 
npUHititiui <t the trada aamahlcd at Ulowewetar anuimawly aeknnwkdged tbeiT 
iodebtadnaH to Mr. Corl far tba improTaHanti af which be ww tba ulbnr, and tbb 
BckwowladgBimt baa beta rvpeated wilbia Iba Utt tweleeiaaatha Kotrrt Sirjif n mm, 
Fiu i ig m i. MraJJita mat FtdJ, CahM, RaUti, ^ Ctarln For, B i Mtr , Ctaamimf, 
Baiitt. and uutay atbari. In workiag oat bb lateatiaa*. Con b Hid to ^vt expeadad 
a fnrtaaa of lajMloL. and wbrt hb pairata wrm matpleied, Iba leading iron anwten 
of Ibr roogtry eoatraetrd to pay bua 10*. a Ina fhr tbeir o*e, to that ba woaU not 
only hate bean rapaid. bnt maaifianiUy rvwanled, bad ba BM ufcataaalaly amorcted 
bimtold with a atu named Adam Sellieaa, chief cierk of tba Navy Pay OScr, who 
Vot. IL P P 
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foniaf la tea li^itirr. ^l■■l«lll laliKi. teriac awvlaady lin i i y i l On jtlmti 
mhI ite aMk ImaaMm la kb aanarr, H iary Ctet l>t>aa 

ite 4iatli af aMbo*. tte ytiailm, b ar li. aa4 Mb* item af Oai «ata anU te a 
aiamar; ymaiM al«Biaa4 ky Ite Mary Ky UAai^mi teaaaawiaaaM aaa vailaai 
aamtelaly niiaaA 

Tte laa^teay/Waaia baf Ite nn ikwlar y teaa h bteaaA aaaanUjr abb baa. 
m rnanaa«i< la ite dir IM«. ky mmm af lina mil aal aartbal tank 



akick sia Mac4 latHkrr aiial turf kf airffia. lo amrat Ikaa Aan nnfiaf 
aaaarfrr Vrry fra^acallf, brfral, ite mrrteraMry haaaaM aia imat aiik aab 
iraa yiaira ararltetr ak.J* radkaL Tteaa ara MaiaH ky "fw^kl ten af aaal baa 
ayfiterf lo Uk lUr aalb. aail ki bariaralat ten af baa^ ybfal arraar ite atck ar 
raaf Tte nmaat it«rb b tmlal iatariaHy kata Ikraa yam i ite jliipbriF. Ite 
teard, aarf tte/aa. Tte Ay bir lariaa (ten la 4) bn laai^ ky baai t bal • 
leckaa lo a bal 4 t aate a airfa. Tte rfaor-aay, te *kirk ite aaka b iteraril. b 
a I n ak n aiaafa. aarf b bnrOrrf aIT loaarFb tte oatiirfr of ite fcraara Tkia aaraHm 
anii i iii aaiiialy af aab baa. aarf tea aaaaalky af aaal mikaiarf taaarf b. Tte kan 
of ite lia ara aMriaUa. la arfmlt of man rtarfiiy cbaitaa iteai firaai arfan. 

/if b a l aag b arf iaa t aratba tabtrum lo tte tbralkoa,/fk 1014. aarf/y. IWI 



lOM 



U am^yUa. Wtea tte fnn iaea b a tei^ aaa. ainaata k(Ja la bb la ite airfa 
af tte tnybec epyotite to tte dour, tkitwyk akbk tte ntea aia knliwliaarf. la 
acrfar la ka kaalarf. 

a b tte tnrfowi ^ite fralai^. tte tra-krUyn //.can baa brattk-pbln, 
Miay upoa can jraa team ra. wkbh ara ballad imaa both tfaba lo Ite nm baa 
ktadiof |>blra.af Ite bniaar. /b ite teank a«Tmd aiik atarfataar laad i a. b ite 
aiala aorklayrfaar. «hbk anf te oyaned aarf ahol by mnau of a brarf, aarf abala 
lo iaora h oyaarfdma. b tbb lam door tkrra b a bob I lachoi fkmwk 

vUch Ite boa any ha vatted «itk tte yaddba or rateat i* any aba te cbaarf air^ 
tiybl. Tteta b a n i a al aorkbit door A, ocar tte taa. Ibr hdxodacbig ite ca« baa. 
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ntlMtilBMjaAMiriowIr.tinkWnnlyto^nwtafflavwblkcWiil*. 
cUmr. ftaai Mlto Mfcrt hwK whicli i i ww l y Um tmm «f !«• fimaeM. 

<s(fc fnriM attka^M^ r^ar r»^u«>r. Fi0. 

HMT.ritgw»tWa»ata ilia | la fcr llw lay aTUw «naH 
BMa abtauw;, vliick m»j bt a y aai ar «lMa la 
4pt«at bjr MMaa af iIm W«« 
tap ar iaaa 


IDt7 


la tW 


I la«ar 1*4 diaia. A.>ip IWk. 
) bate «ari 



TW tab ii loartiaMi Ma4a tt hriaba aaowtiaua 
aftMllrea. la tba btii tarn h h laai pn a nt at far- 
hrxkaaataaadMfcralaf aMciaaarbatiasIl. It 
rrata ioavAMai; aa a MaafWirhaert aithmoiM 
ar aitba4 b i hw r. WVra it «a aiaia af caal Iraa, ahkh 
ia aa« bmlaaiag te ba iba Raaarai praetiea. k atap 
ba aiatU rltbrr af aaa piara or ot anrtal. It h raaonaalr at a ai _ 
bavrrtr. aaaara tba ia ra aa aa ilaaea af ncaaatmatlag tba Atfaaar aailrdp vbaa tba 
aaia b ta ba rbaapd. la ibia oaaa it la a Uttia baloa. aa la aboaa la tba paacaritaf 
rartiral aacuaa t bet if »l annaialt af artaral piae^ it «• aaaaOp m»i» bat. , 

Tbabaartba of carl bee taal apoa aaal taea pillan, la tba eaaihar of bier nr biai 
vbiab are aappartad oa p it lf ab af aaa* tree plaaad aa laapc b la rb t of aMaa 8acb aa 
arranpraiaat b abeam bi tba iparr, wbarr aiao tba tqiian lOU. ba baetiac 

it^ nilM Iraaa, aap br *btarrt4. Tba baptb of tba btarlb b a tat U p b halt aa4 iia 
1 naflb ran** baai aaa part la aambar. Ilagroabal b raaf tb , abbb b n p fn ia i tba 
boor, b 4 bat. la dM b i rr a a a, *baa* bn r l aaota l ptaa h girta abaaa. aaf vhlab iae> 
faaca gen4 riaaha, tba ado rtbilata la ibb part a aaariat of aar. whirb ratal* Mia 
tba aicMlb af lb* door. At ba aai|Ha tmrarfa lb* irapbrr. h b t bat 10 l a e b aa 
wUil frnai tba Ira b b taparataf. aioraorar. bp a law vaOof baieb* (tbaftrabrUpal 
> 10 taabaa ibbk, tad fVaoi I lacb** to ■ bipb. At tba otbar axlMtailp ta breadth b 
1 bn*. Tba amntatar* praaaotad bp lb* aUt* af tba aab or baatb b Ml ipaaeatrbalt 
tot aaeMtinta b aiaka* aa adraaraeiaat. at b ohiarrakb la tba ptaa. At tba *s> 
tfaailp af lb* rob fl i r t bab froai ika bra. thai* b a lev rbiog fat th* brbli* of td 
larbaa, callrd^ altar, tor partaaUag tba BMtal ftaai raeabit oat at tk* /•** bale 
aba* it brgtai to Aml Ibptad ibb abatf lb* aab lamiaalaa ia ta iaeilaad ptaoa, 
abbb bad* la iImJ faaa, ar oaibl of th* atap ftooi tba biTaaaa. Tbu/a« b a Uttb 
Wte* th* bral af Ibr aala,ta<l holloeed oat of Iba ba an aaat t4 tba cbitBaap. Tta 
aUp b pmaatad IVaai marratiag bar*, bp Iba Caair baiag and* la ptaa arar k, la ita 
map la iba aaak aatr* of lb* otJaaiap t aad tbri* b alao a piab of cab iraa aear 
lkb*prelBp.oaabbiiaanilaratrIi*bkapi ap l» p eta ar ra tba AaKitp tba aaatka. 
aad ta beta ibo paaaa that earapa ftoai tba fktsaea, aa alao ta Oabl^ tba diaaphi. 
aad IB kaap tba rata ala aad af tba tkraaco earat Oa tba lop of ibb im pbla. aod 
at Iba billuai <f Iba lertiaad pbaa. tba dadrr aec am iala aa la a tanJl aarkp. ebaers 
it afWrvard* fine* avap i wbeMoar k Mtd* to rn afaol, lb* worbMM bum daar k 
Ml vMi lite rakf. 

Tba daar b a aaal iroa baaM ilbd ap inaid* «Ub lr*.1irlcba i throapb a laiaN beb 
la ta boMoailb* eaarbaMi oaa obaarta tba alala af tba fitraaea. TU* hob b at other 
Itaat ahat etib a Mopprr. Tba rbiaiaap baa ta arra of IVaai 14 W Id hiakaa. 

Tba batnb ttaod* > Awt aboa* th* proand. It* arcbod raaf. aolp oa* brick thick, 
b rabad 9 IWt abora th* flt* brUpfi, aad abor* lb* laval of tba aal*, taka* at ib* 
Bitddb of tba htWKr. At ta ntrcMa peial aw tba ebimaap, ut aWratiae b oalp 
a larbaa« and lb* tpBM baipbt b piraa to tba Otwolag of Uw ebtam^. Tba aid* b 
roratad wkb a bpar of Sadp poMolad emdeta fraaa prarl a at enrbiapa autid «ab 
BtiUcladrrai tbraMflp kia boUMoa vara of Mod. bp wbkb graat Iota of iraa eat a*, 
naalinted. aad Ib* Mclal eklalard af iaferior qualitp. 

Tba Ana BMtal ntaaiaod bp tba aoka b mmUt m l br a ctantaaaa* aperatlaa, vbbb 
caUa Air aiaob cat* aad aluU aa lb* part a* tba ae t m t aa a . Ta chaipa lb* paddbnp 
Airmaeu pnaaa af /ha mttti art •acaraanrlp latrodBaad aith a ibor r l, aad hid aaa 
atm aanlhar tb* tide* of ika boartb, la Ibo foaia of piba rbinp to tba roof i th* 
Middla baiag WA apan Ibr paddliag tba aiaial, aa k b oatcaitiralp Ataad. tadrad, tb* 
ahalaar* kept at tU atpar^ a* paaMklc, te gl** ft** «fa**htiM 4a tba air rooad the 
pibt. Tb* vorbiag do^ af tb* fWrmaa* b aoe etaaad. Awl b hid aa tb* piala. aad 
Ib* amalb of tb* Orrpbca, a* trail a* Iba bd* optaiap of tba gnta, ar* both Slbd up 
vllh coal, at tbc laaM ttac that lb* daatpar b calirelp ya a a d 

Tb* Aa* aMtal la abaat rvtiiip aiaat** coaua ta a ebitr-^ beat, aad ta Ibm 
adprd fragatanh bagia lo aiatt aad Atll ia drop* oa ?ba toh of tb* faraoe*. At Ibb 
period ilM*tr«rkn»a apaat the aiaall bol* of lb* Amiarv door, dctaefaaa witk a tab* 
Ib* oiaaa* of Aaa aRial that bagia to lacll. triat to apoa* are torheaa lo tb* aetwa 
of Uia brat, aad h order te prrttM lb* aiatal fttaa roimiap tagalhar M k aoltemi, bo 
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!«■»*«• k Am dwtiaMyaflW Cm WImm Ik* «kik» «C Um Cm Mil Im 

tfc i H i t m C tM m ■ pm«t wMm. Im» mmt Umt d>« M i ir M i iki fmnma 
t» ^MMOl k Axm bMMMac MMi ibuC. U« db«a wrki aWM «llk hm fmtUt iIm 
ci«S; MiMi iUrk iwvlli af^ »skikiiwi|r • kiaC if fcMWitiliii mcmmm 4 Iki 
CwWfi if otWin •Mi. Wraiif itili ■ Um Amm m if tW kMk wM* M Cn. 
Tlw iwiii hMMMi Cm« b; Ci gri ii M ha IktiUi, M.ia iWhafM* if ikf iiik. 
am. k brgiM tm Ay. TW fiininiiiiii at MtWik aili CiMkbM mC »om 
tUf*. TW iwiaaa wttu i Maaihili M yiCi tl i tW Mil All iW wWii tkagi 
k iwImW M tW Mi if. i H ilii H i H Mil iWMgiM k 1^l ii i-|gT iM f i l j n ii I 
Will tW MMM if Wa tW gi K ii lf i at Mil Wm m iiyWlMU. tW ilMfyi W- 
tMii MOM iUkail M nW, gr, k Uu UW«no lMg«M«, k Mrii iii>y TW 
f*ftiu>g iiM« tanWi, ni Mthiig imM WHigBlWr iW Im IM Wih. TW 
yWitrr with ha pmUU uWi Mw ■ Imb haiy tk Mk m ■ lailias mat mUm k 

nU iWw •• tW MrCwi k iW (hiwMi. M wiiMUMt mw Mk,Mi Am • hM 
tkiWMMM lAtW wngW. With ■ h»i if nhi MWi k kiWai • Mi 
whiih W hna h i fa ihiii, IW wuciaM au ihk h*n ai iWl kW wf iW fkwM 
aat rt yta ii aiWalki of tW kai ra ofiM Maka tta iiWmt [-riiln whkh 
W tWg «;wMri iij|r>tWr a f<ar« aa da aoria. Whai ill da WU* aw CahioMi. 
IW aMli np ir ik g aaf iW wwrhiM ianr it rfawi with brick to <awa Ai hot to rka 
Mi to AtoiUtoli da wiUtag. EmA WU U tWw UfWI nl ktWr with tW „ 
VrangluagMam MW to WwMi.Mk Wain, a with aa bia twi wchM to tWl 
ai a haaiW. if lb 
tnkaa a fnah i 
whca ( 


r. If iW Wauarr ia to W caphifwi M k ScaCutikklM. Il b aaaal to k* 

twah chargw whew tW lunka aalcr itontaa haa aakci a da aaay CM 
Bttaa I waca <kk la Wm. IW ohIm arociat a efibitoi k ahMl haar. 

TW iharp Aw oak occtaika k Ihaa 4 raw. to 4] ewto of rilaii aatol. aai 
iPMi tk i ci iW catttoga of bar raiaato ktraiaaai. whkh aM Miki aKcrt. TW k« 

aflraa k Wm iwtr janabk, aecariiag to da kMagfaluU k IW wwrhaaa. wW hr 

r*‘T**l kaiy af ina to aMWify MtoCawktolW- 

Wuiha^nka^ bMitwa. Tahkg iW antaaa k U (hnaewt fbr tS laan’wark- 
mf Mr. Tma it>4* thm cmmmpoon vf wi >i j mmod m ar»dtw< M ¥( mOcIW 
*!•” !‘**.*• J ^•"^WfikWaf Mlklik»wWtobiiWto>M^»- 

‘^' . ^ “C tokahk Aw fic a Wr a t iwy Aaaacwa, lW loa af 

toahlM batwkiwwiatod with a caacaa.|«ka k Am l< to IS «wl. | lAn. if IW owl 
chaiaM. Ana II iwi. to I toa wiU W togairai. Abaal Cra 
lakaiiac Amaewi atw niMntoi Aw tW arriaf kT aar —^-^hg teaaa aai mm fwC> 
•nj, Kach faraaci, with grot wwchaaa, larw wal aboai ss tow af f.-H’ -l ban 
wcki/, • 

TW M low bottoia aoi liln of da poAHkg Atcaaai ara hifi M h. wmati of 
M.ar.klboaiKWlawupaaW tolWgiwlMlWat.l 7 wairr. TW ctoWn af da 
ebveaal Cato; anaadi cMMiaad Aw linkg da boOura. WWa aaltoi kto aoa 
auiAina aan, with daaiihiae ofasUa of inn. thcac WMia Awn a holuw wArinr 
gonlnwktoaertoiWaatjaaaftWaaiifdiatoaJ. 

Tanmn paaato hare baw takm oat withia tW hat Aw or Art rtan Aw da an. 
Wiraael af ahaaii^ aarato to atokl k iW tanCcatine af ina k da aaiilkg 
Arra^ towa ofthwcUcaaktai, WtoialWki to. On. af IW lakal kdaTif 
“• Prntm if eWtoOinaU. who piapaai to raialoT a ccanat OtoBintoi af 

iw Mtowuw wbMxicw I —Ojtlia k tiim, 14 |ait>i highi; alaniaaw ck*. Mtortti 
whoaalcofpMh. I pmi caeWaatooftoda. 1 wrt. IW ina k to W ptacaiwidi 
(W 'rin«ti 1 la k;it^ aai haalii k tW faraaer la da ordkarr naninr AAto 4 w- 
aimtatiia M a wdiai, aai than inwC kto ban i l4 a ailed to hwMa Ihaa m trft 
and liaaewta « kw anda Am cWreoaL WhafVaab't aaajiuaaii, Aw whkh a 
pa^t waa Mwawd m im, a and hy Ortoauaa to Awaah rwi; aHkhetorr naalli, 
aatl wlwtw nnapaini worbnia an anplojird. a goai Attaacw k add toaahc ahaat k 

IwohMn.^nidaciBgamhtolaanaehaM’toolitikokdtoktWfanMaa IWrM- 
)H>aadcoiuaUoreaaiamitoltS|amtosidBafBBa|(ia(ae.aaam| Cm whitepkak 
T’" P*#, to kcMmaooaiwrahaa. Ii k aaWd dawk ^ a 

rapid htat. da ^prr a ekacd, and da rktkr aad aaul dUigradr lurTad. Ia da 

y* **toa I W ab^ nixtan. k nuU pacerk af ahool half a poond, k ialndaead k 
IW praparbaa af ooc prr Mat of iW ifwa rtophiyedi IA kkr Ihk, IW ckdto dow 
'“‘Jjto* • hamaar tkg (nilkg aiill ckdto} awe W applkd. 

n — ^ •hkh wta tW kTcatioa af Mr. Joaph 

” J “ •*•*•41*1 ktoaatkaMw inn whhoat da ialircaaiw af iW rkarry. 

*u *'.5*?. “«««»• "tolr ! it K Uknton. «f grrM Twha. nacekUj aa II 

aUowi of tW M k htotto iiaaK^kt k pig inn dun IhoM anaUr napkned. TW 
eowtriic^ k tW “h«Ikg“ Anwacw dwi aal anirriaUy dlffw AwaT^ «f ‘W 
- puddly fara^ rawMk da depth k da Wanh. that k, k iW dataawfWwa 
IW wwik plate below da door to ihe bouon pUte, whlkt k IW fatmtr. k itnhie. or 
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mmAj m, duil af iIm htur, U Om hnora tk« <iiiUaM dit battaai 

aa4 tof n U n tmtdt twtmtt iadin, vbily m tlw boiliBf ftnaei it »wi« fro« 
r**M7 !• Ihifty. U pm UH mf M tmtmt* h clitrpnl whk wtal >iaa*, 1M ia boiliaf 
rtn&r ■ cfcwcni •»*« »>«li ■»* ‘k* t uiw r tu i an rkm mcli blyW. TU 

buOMM of tW fhniMio b »i*€fW witk htokaa caber* fmoi workiap, *r 

with Um lir chwirr hwai Um pwhiUlaf tewMW, wblrh hM heca loMw wri M • fimtm 
of oiriottinw tw LUaii ihW ■■Nriol, whieli cawctitiM aa a4aittauc pnorctJoa la the 
irM aUin of Ibc fttmaa*. b calM by ihe worhaiea “baO 4on* bt fnyantiaa wa# 
laUBlad by Mr. lUO ia IM*. It b BMila ia lb* Mloaiair aiaaan-i the laa rbte 
thtm lb* po<Ulii« fbraaae b |>bccb ia bycn ia a bila. aad m crratifoil that a 
draubt iball |aaa lliraa|rti fbaa lb* tr* bala aa oaa aid* to tbaw oa lb* other i ib* 
kila b Blbd aa la ibe tap with farobea ciadatc, and «rar th* wbob ia laid a Uyer of 
sohe : aboal iLt third ar •ranb day. lb* awr* ibaibb partaf lb* caidcr br«ini to raa 
aBlnfib*ba<aMabaln.ba*io«btb«kitaaflaarbb pacaM blbat* af i^wbbb w 
lb* *abttBiKv aard Ibr liaia( lb* boiliag faraaca, lb* 0aad pacboa b*iaf rrjaclad. 
la*arlObaantb**‘baildM*l*aic)t*dlra lb* iataaat heal of dw ibraacc, amriac 
lb* boitaai. aad •liiaK a* all iW ialara n aa t a tb* brbkworb i lb* bral b ata* *«ar> 
wbal bwwrad by rt i w i abbia g ib* dnafht, aad ibe ehaaK* af pif (IVaai a) M C^ewti ) 
lanadaMd b frafwwaai of a etmrtm i rm aad anrtirra aia*. lofMbcr with SO ar co Ik* 
■f eb d m lb* doora af tb* fa m aaa ara aww ckavd. aad all aeroaof eald atianapb<«ia 
air prrTTiaad. ibnioh^ da* eladir ar bammar *b( nanid lb* enrieet, aad noppiac 
nuib* wo*b bub wiib a pif«r ofoaaL la aboal a tjaanrr of aa boar Ib* iraa byriaa 
lu )a« rwd'hoti lb* worbaua ibaa ahift* Ibr pieeai *a In briay lb* wlub ta a Mat* 
of anibnaity at rvesrda baai. la aboui half aa hoar tb* iroa baa ia * to Melt i It b 
coabaatly laraed o**r, aad al bfamab of a trm mhialn ciadarb ibrowa bi lb* tar* 
be* of lb* Bta*t b *(«* w b*«a*ortd wllb aWo* flaawt it wee brfiai to rtoti a biad 
of fc i ratoB ta tbo tabe* pber baaealb dto wribe*. aad llto aoM^ at Sito bat S iacbca 

bi|tk rba to* baixbl of IQor II iatbet. aad ratm into rbbalabaUiliaa. Dariiift 

lb* tin* that Ibb ■* frraieatatioa * b taklay plan. eoaMaat Mirrnm b m|Blf*d to nr*' 
nnri lb* boa ftwa (cttling oa lb* buTtom. Th* laiCay laMt aboal a qoartrr of aa 
hoar I after wbbh lb* ebder aradBally ilnbt. aad lb* iroa apprari ia lb* litrai of 
ynrwat (pnafty !■**• » of IrrvCoWr •!**, wbleb ate ru aa l i mW nirred u pniiat ib«ir 
adlarbc tofiHlwr ia br|to laai|B. to brilitato tb* (trap* of lb* earboa, tad to Mpa* 
rale tlw «iad*r wbirb, wb*B tb* np*r*tloB hat been Mcnwftmy coadaew^ float orw 
lb* baiwai app*r««dy a* lii|Btd aa water. The boa b ana ^ hailed np.* at la lb* 
operation of paddlmK. Tb* obbclioa* to ib* boHi^ prneMa ar*: tb* arar and War 
lo tb* ftuaae* wbbb ocean in trratiiiy ifrey pig im, partiralarty that of tb* ntm 
flab deteriptbo t lb* aloa u aa of tb* operaiioo. aad ih* aaKmat af Manaal hhota 
ahueh it entaJb la prodnec good raanllt. la too* woriu Ibc trade boa b raa di- 
Tonly talo Ib* boiiiair birnaec fioei lb* bbal flnraaeo. by which aiBcb tariag of coal 
b ettocted. aad a ora da ct of a aioro aaifom iptality ebmaed t hat the bboar ef the 
aorbaato haaotaat ator* a)itiriaiiri ftaoi the MMilioaal heat to abbh he b aat^eetnl 
ftm lb* ebaa pmtaihr M tb* bbal Avaaor. Iroaaiaatcn ar* aol agiard a* to Am 
m pwt i ra awTtti of lb*'“boiliag* and “pa«|ill»n»"iy»t*aM; aooi* aiamlan dal tb* 
f iiimr b awr* (Coniaalcal Ibaa tb* Uttrr. wblcli btrolt** “nAalag:* oih^ ibiak 
that hailing boa ha* a toadaocy to eonaiuBicaic to b lb* “ r«d tboei “ qaaiity. Ar> 
enrdiag to lb* obw r ratioo* of Ur. Trona. la •ermt worba ohan both aicdwdi an 
carployr^ tb* hrgral qoaatity of boa b lt«t p a Mo d Ibroogb the rrflorry. 

Ur. Halt, lb* brnnuorof llw boiling (yotrat. in dMcamiag oa lb* aicnti of bb p«a. 
em. dei^br* boa, abb Ib* tain* pig. the irA my b* ai^ arab aad oold thiat t 
or toagb, doelil*. airi aialleable. For tb* lint pr oce ed tboa i — Pa** ibe pig ibrougb 
nSotTj, then poddl* agreeably to tb* old plan Ob the mad hnttoai.t that b. nek 
it arcold a* pn*Mhi*i drop tbedanper qnitoolM befbie lb* boa b allto*ll*d. dry lb* 
boa a* •tpedaboHly a* nuy he, with a largo nuantily of aatori and. btti*. peocead 
to ball in a proper nainher of “yoaog" halbi lb* roatat will bo arory laflwJof quality 
ef wmfhelarrdiraa. Onlbr olbrr^aTMi. to prodaeaantalleahb baaef rary aoperio* 
quality, ftnl gbarg* tb* Ihraacr aiih good forge pig boa, add^. If foquued, a 
loflkiraoy of flat, larreatiag or dimialtfaiog tb* auae ia proportioo to tbe quality 
aad tartan of ib* pig iroa o^ Baeandly, nurtt Ibr iroa to a boiling entwibroey. 
Tbirdiy. ebar the hoa ihoroaghty hefoto dropiiing doora Iba damper. Foortbly, 
heap a pbalafal «atq>ly of flr* apm tb* groii^ Kmhiy. ivgobte ib* dr^ ibo 
funac* by lb* daaipcr. btxihly, worb tlw boo iato qoe auat, beion it b diridtd 
btobtib I aboa tbo* ia balb, laka the abob to the hanmrr aa qoiebiy at poaaibla, 
after abicb roll lb* auw into ban. Tb* ban brbg etit iato lengtlw, and piled to 
the dnirqii arigbl*, an ibea healed in Ib* oiUI ftirnaec. atbbd aad matawaed by 
poMiop ihroagb tb* nib, and Ibut fiaitbeii for Ibe marbcL la ibb way, from Ibe pig 
to lb* flabbed lain bar, oat aatin proent. ihal of the reflaery, b laocd. Ur. liaU 
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MM ilnl, hy Ui alMifai —Ihattfa tfi« of My thmMm (|«mbUm 

Um iW mm IVm> «IMi iW yi< )• imp U i i an af gaal ^aaTityV ftMi tla aattaiMM 
laalau (1 m kanlapM af aa>al, aalflutWf UmI Im aabtlM if liOM la Aa 

aaMM W. ••4 Mi>( (ryatalUM. aaaHy aa britila m (iaaa, «ka oiImt aa4 aaaal la 
ika haai traa llaK taa W yndaca4 be <Wa Ba4 laa a c i l y, aikda iba a44At aaiukrtt a 
attanMfrafyraanaaliaglB koOii aa4 aaa (aniMr mirattna af Aa aarillMia afUM 
Ifaa iliatnay W an4« V tba “^ickoillaf''yamraa, ha Talm la a tanna la aka 
Ototafkal hlaaaaa^ Jamya Buiti, laaiAia. lahaOat "HniriaMa a# laa aa4 a 
qaamr iach foaad ina. M eoU. i a a a a lh alafa4 al (ha Itlai aiiill Iraa Waahi^ 
TtyaMi. hl a Jia ili hi M.* Thia ipacuata haa haca ralWd a ** haakorMira haai,* i< «aa 
Ma4a turn a har taa laa taa aa4 a fimtur la liiapa f. aa4 aaariy aaaaa iaakaa ha 
cirnuaft>naat| aha >e a “ l* aa t h a* Bai,* hatf iaeh IhicL Mb aieaa yraavaIhrlha 
aMitay, nn aiai tatl a a viih a half lath r^a A . l■llll■l^ ilin auh aaa art aa4 a halt 
withoal tahihaiaf UM aliahwal fractara. 

Mr Hall aaa lad la tM dhaiaity af lha ** haiHaf * [irlaaiyli^ hy aMtnag tha 
atcaadiaiiiy hifth failaa ahkh laah ybt* oa MViarnat yaddllaa fiiiii ii la a 
high da|^ at hoBl, aad tha tiraUraM af tha hla n ai af ina Briiaaid hy the nym 
Uoa I It awamd to haa. that ih Mah gaad iraa mid ha aiada fraat da^ ataar. a 
Toy ad)wfiar |>«dacl oaght la ha oh t ai a td flraai aand |d« KMk. « 4 h naiHy 
floats aad tha mall af tmpariaMaa (Itlly aatarrad hiariramj|aa.lkmigb Aw a Mig 
thia ha «M oaahb M Igaha ha diatavary praelirally aactal. aa aeaaaal of iW AA* 
calty af gHMf fWraaoaa eaeanarted <a«ibb af landcraig tha batata htal tM|o>iyd 
aad Iht antradiQg atthm of ihr flasro. Paddltag furaacta vata Ihra anda <d hrMi 
aodtby.auhiand h nW aa i a Ht MMMttdad at Ual hy Ualag tha hNinar af Um faraaca 
■Ith inai, aad ptMteUag than with a aaatfaig nf p i a tt a i d la|i tiadtti. 

la Aattrica. tha " aadJImg * aad “ htdllag ~ pr a raatt aia hath la atr. IKomaa 
gim prtfrfrooa la tha hlitr aa harag the naat taoBtaWa. hat k aaa aaly ha tat* 
fluyad 10 a UaiHtd txtarai fat laah of eiadari la a rallwg aull flint, ihirAn. half 
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paddliag, tht httar lafriytag 
lha fhal b aathiacits doahb 
IMhUlag feraanra ata aaa* 
plr7td and a bhat h aaad. lha 
laetiaabattibibty of ihia tarbay 
toal rradanag it iaaiMia* 
aihit to M tha ragabka hrat 
•7, airrriy lha dnught of lha 
•■••naty- l®*fl rtaAatata 
aa ^natilt t<Taatr Vdiaittnl 
tarttcaUy (hroagh (bt gmoi 
hfank,aBd(hiamy. Itdtifm 

fbaa lha otdiaary paddling 
faraaca chirfly la lha gnaltr 
drtah of tht grata, ahkh h 
Buidt to eoataai frm taratr 
to larnty-fnar iaokca nf coil, 
ehuBoey. ahkh, m a Idatl la tnidoyail, taad ooly 
ha taSorally high to oarry tha hot gam oat of tht (hnuca 1 lha ktlm a. S >, o, 
4. lodittltf tM ptwiiUja of tM Iron crow tHodm* vhieli t n'o to tofcvtltfr cb<* 
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Ml in* r*-*~ «f Ik* I. M* wptTwrt Un nnkin* «f Ik* roaf &*■ tk* 

axHuaiMi MiJ eo«»n«i«* ik* Mek»«k- . , . , • i_ ^ . 

rnackii* m Ikm. >W kl e< trijck fa*«»■» IW. 

■Ma.^ Th* rflki* fan »n »i«»** ki I »»ki"*»*^ 

akWh rntitrt Ia iW rA* T* Wit, iWi iliovt • borijooftl MttMt tlinMi|k tW 

dona nl-ri, in th* ^ k 

mmia. iS Iktown <*1 at ik* |(»fipfc«ry. ’*^ “‘‘irfc mdana oiih Ow 


rati!d n dnaafa'^ nnnU/* U»* odf» cm. at tka eoMn 
TWapna of Ika wiefi i* aaw ni w w aa awk aa IWO 
nouoaof Ikoasiafa |«iiaw<a bjr ■NtsMof ***“kar<» lidiMnMw b«h aad a 
TTij, rtritif ^ tea ia aonl at ika palrfii ag temoM at Ehbw rala, okara ika foal m 

“^"Io 90 kakori*on«daa«laqof lka<lonkteaatkraaitapad4Bn*ten^ Tha 
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arata annaana 3 ted br S. Tha oidtkof tha fttrnaca ntafflaPyiH^ 

thThaank k aanally ■ teal ia lanutk ll haMwo M 

tha athar. Too aata of arorkana aaa raqab*4 thaoHbra at the aaM WI <la«^ 

tha qaaatitr of a%aul k ehantad. aad tha ykrU k tai ca Uy of a 

aooMf la in tha nwa. terU aad lahoart ooa r>od iwahMar^y .*!?■ IT HTEpf 

Biaaaaa thaopcratam. Ihnihiapatellioifniaaoataraabuaarflaaaiatal woakl in Ea^ 

kSjIirarMrTnm* daSrnrtt. ae«**ii.ai M».nta*« aitnd.aa ikn^ 
MkU of (M an Inal if tha paiWian do not wnfk ,an to tiwi t they arat k^ Umw 
Cm to tha taanaet i ai- alaf** ainiBltaiiroaalr. tea tf ooa ia kapl yitla y fee a 
oariod by tha nherTiba ioaa m irao xmm tka* bal*^* tha 
of coal Tkia diOcnlty of ohtaiBinii tnea aho aill work waU in ci arnl n* 
opantad acaioai ibo naa of iba doohU ftitaaea, ohieh r***f 

ftiAffW. M eomhtmtA mitk Um prptoi «f raaamg tW Im® m W|«M f»« 

Bunded with aiogir tunuem oorkiaf coU in* ^ hoahaa.” 

PuddUait teraaen an amaaiiana cooattaclad with what i* emny *?** ' ”?**^ » 
tha haa^ aorroandad wuh hanty laal »»■ P^«** “ which ii ftw?"* « 
aa iaak or aa inch aad a half hare, thruopk which a camat of eoM wahw k eoMd 
to flow. Um oW«I WW* lo protect iW flin»o» froi® tk* rf Um Im^ 

uhI ciodar. tHanaaa Cnaad aaeb faiaocaa lo winrh wall with feaihia macd Mb »la 
prodaead teool a baary batdm ea Iba bUat faniaea. or fry eytammf pboi- 
CCaC^bal with ina nauiria* a atmof baat. aarb a* mdti from a UphttanUi^ 
thTuMt teraaea. ar whaa k coauiaa imparitica Inaljr aad ioiundaly combiaad. pad- 
dlioa teraaeaa with eooiad beabei teiJad to «aka giK^ "“Ik^ ^ 

Wa do Bill know wbrtbrr tba inia ananater tiirm la Eaifiaad wiUunat la tke M- 
lowbc propoaitioa laid down by tba Amrrieaa malaUorglat, ^ 
tba MBoaot ofonal eoaMoaed, or tba lowar tha tamparaiim of tba baanh « «ka 
(arnaoa. tba htUrr wiU ba the saalily of the awiml i that *. iho iw h ^ ho- 
eoaw tor inproToneot ia the MiUliag faraara. The adrut^ a 

the blaal toroaea. k ml only ial h rrdoeaa the am 

tor wpatW ankle far aakaa^onft openuiw* ^ba 

naUL unrlOd by a low haal ia qalta aa good aa tha had fr«o » ”** 

aaiallod by a h^ trotpcralnn.^ Wltalawr aiay ba thoagb of 

tbia OTOiatioo, m boo maaateclarar will daay that rnf afal al tmtiaB te ^ blaat 

Ainuca k tba btal aocarity of hkcc* ia thw poddlinir toraaca. aad tbal wccM 

hi the om k ia proponioD to tba atonomy ohwrrad in laUtioa to Ika othn t or Uy 

it k bopekaa Bi attcoipl to improra ia tba paddliag hiTBaa* pig iim made 

Mca «h»t k eofialaiilly changing ha bardaa and gfaaagcmrat i inch m* k nam aa» 

aaatnccoaaly diipoacJ of by being wotkad ap lolo eoam bar or ™ilimd^ _ 

In iliS nataan of I8S* lb* nttratloai of iroamadan and of tba pubUo gearta^ ^ 
powarfally a«ltad by a propu«l from Mr. Bmiaincr to manateotaia lit* and naal 
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fma tra.k vkboM *>7 (W.I It *0. TW »!»*• Mf. IU.lr»«f »«• it« »«■. 
naoH^ la tW paMtr m a >aMr read ii« Om e wa W waa at tW aMailai ot ika 
AaawbOa^U « l^k-alHua TtXmfmt i np.iBi Utl* ik!7ZLmf*.- 
tnat an takra. 4<*cnf«l*a of ik« affarata* oipiunj, aa4of ika akcaaoMaM 
tac tJM aMiornaa. * 

“ Tko (Wm k a MlUaincai toani of iWaa «mI ia kriaW, mrakai lika aa oHI* 
^"^ .LT‘*'*^*y*****^*^^**“*******‘*”'*»**^» at akaal taa 

^ •??!*? J"l» ak^* •ktw oitkiaaC aa totfc 

T^"«"^*a'a*fc» W«kliii^(ft,«lh,oaarriL\aal«a4aiil 

of oHtf or la a mtmmuf «Wa ui^ wn obi. At ■■■ 

i!jr^ "y***.* aa* “• “ka ««««»» aUo a lati Iwia — K » J aiik loaaa, kj bmim of 
tko kfM ioTaaeat at tho mtaf tke ptanaa TWn^ M alaani w anr ika 
^****y.^ ta a* alkra ika iraa a> fl>a atai|i a Mur lata H. 

*7‘*a^ R rrtfiirU, rapaWo of oaaifrtatiac atrtotOMI ItTn 10 Uol 
*“"!***" kotaow b aui Iko Urhm, 
ik« roorrmac viom) la la a etmiixtim ta tnaiairari aork. l*iailaaL kaaanr w 
! **^ iW aip4a fcr tka «tit ita#. it aiMt ka atU <(ria4 fcjr Kuktiag a Ira ia tka'la- 

Tka lajrtroa an utaainl arariy okao to iko batlaai of tlw-‘ tw flatt 

•^aTrtat^ iknafan, Man la taeka a or la* fcot akata tlwat. It |i 


7 _ , - -- —. .-a—»a ■ « •• aaaauMU va HWV UMBk It M MOMMTT IB 

orter to |ifrvvMt Ikt BMtil fVvBi CBtoriaif tli# tmy^pt boiMi* !• tim oo tK» i.|rnrn 
aB«*«f tka anaU ina to ran lam ibrnaa.! 

nUa tW TMirla tW McUt boUif toBvd vioJrMlv sUwta Uil tTfoai 

Uayaglbaonari b, Ou Ibr4 -kk akiek STklT^ii 

rrr^g rroari, Flimr all! ikon laaaWiataip iaaar. aaranaanlad ka a tka kriate 
•fark^ Tkla tu^ ^ i hliigi w ill wilaar Iot akoal II or an auaaMi, 4ariag aklrk 
^tk^ayaam of tka alawykatia air eonhiata auk ika larkoa^M^ tk* 
noB, pnaloraag carknaw aaJ ipai, lad at tka — tW . T! JT,'T 

n tW. Wal k gnmn^lTlkT^airW 

kabkW. iknwiik. Ik* akok flaM bum ” jaaaawraM* $nj 

lu uaira^ar* kacoain kamaaut, iilenBa«l, m by 

^l*a.th, uertualrJl, Biiaij *? 

T^^paraian lOMMna.r. an hiah Uai 

l^aa to Mpaniia (Iron tka nrul, at U at oac* mdiaaiMl l-T .mi-T" 

th* Tolam* of ika fiaaw ratbiag uai at tka iknal of tka Tantl ^**' *^ la 

“" O”*" .'.Ort. njSir.U aS^T^: 

th* n k 1* «>« »«• aeoahadi 

•w««,hy h.« 

froai tka tiUca and otker mnk* *■ ■ - .?"** ^t*^"** *" “r**! meat ikaanagUjr 

•kirk altagottetiaeiaatly to ij[ 2*^! ‘" fT' 

CTBOO iiriD UtlHfUf tiA nn ji wf ^*11 ^ i«-^ ^ t.f * ** "*** ** •Wgllt Of 

of ft»uf nperia^rti lo oo » ««, 

AMbI in rhril^iiil^f rnUa. 'KTt will nuikt tbe vtitirv ^a1 *ILoLw****^ ^ 

A largr ponion cfihal aiotaJ ia. knarrar. r«i»Tm.'<>l* kiTtnaUol-i.P^L?!! 
gaan ib« rick osidai ikruaa oat of tka Amin •||k carhoaaaaaaa 

found toeoatain famatacrahl* nnall «TaiBior«lnu!i^L!^^ tT'l: ^'*** ***** **• 
haW fa. a-apnno. l, ,ha a.«.^ T 

of tka antrrrtiag »i«.l. aoyilo.ia, TS^ •‘^ ‘ff 

«»r'»»^plnrrt Ibm to nori*. “hou. in» to Boa uuo tka iroa 

r.,“:.VTS! 

_i,K _|_ Jrna aaa. raqiunng ao niaiupa aiioa or Mrliaalar aad 

w..b nrlynn aorkntn. itna 3 U, I Urn. of enrf. pMaaTloTCll^A 
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trrml bOwi of mrilwUa boo hi from 30 to Mmhmim, ilio«pfiid3»«mof iW 
tof Uw hta*t »»• oiod la a tmirj ttnate with «a MpuU charir of iron, uxl with tho 

ooooumncioo ofoo oOkt (iwl Uwo lo ciaiinj»-d la tWcrado him. . , . 

•• Ooeof iho moat hoKirtam farta onaantirf ahh thia no* ayiMm of maaafrrt ialaf 
ataUaaU* ham. la that alMbr itoa ao oiU lie of 1?**'* ^,^*^ !! **-r*!^ 

naf tma. bocaaaa Ihe wholt of tho pnwoaaa bal^ oooilii^ wUbwB tl a.Baa of 
■laml fa*l. tho Iroo wm hi ftoa ftooi ihoit fatjafiooa prepw^ that deaenp- 

tioo of fM o»t« filla to Iwpan to In* that b broofhl mnWr ha hrfUraoa __ 

“ At that tta* of the pniraoi hoamdiataly Ihllowla# tht h^ tha whola ef t^er^ 

Iroa h* paaaaSliHothaeuoditlooafraafaaralofofdlBarirqaalhy. ByUacootlaaatii* 

■f iha I ™— the ataal ao aaod oM il itrailitally kiaat Ita aiaall tTBuhnag pom* of 

rarbooi, aad r-aooa*aa»a*ly fro* hanl to acht at«p|, aad ffoaa •»<» ato el to a ntj 

In*, aad rriutaally to rtry aoft irn | booca at a entaia period of tho ftaeaia uy 
nnlUy of ntrtal caa bo ohtaiord." _ 

Tho phruoaaaa alteodiag thia ootbI proeraa of Inm Bahiag m ^ ^ t 

la th* aW. pitract. aad if ara wlaillau fcr tho aonU “ a trw fanghi apwk^ ^ 
vorda *• ahooafa of hriaht aparha. poarad oot ia emorao* maatitioa, prnjwled *^7 
or fiory fc« iatu the air, aad Mliag * all aldaa h a thi^ ^ 
auv ha fi»»od of Ihe rargao* diatday of pyfot..rh!Iy which i^^brtnl. M a 
dnnor. hoaerer, to the ataumaat that “ lha aulphur aad other rtdallW aiatlmytfrot 
la lha erode if* an. drawa otTi" tha Cart hriaf that the aolphw aad 
appear to hara aBfforrd liuU if aay diounatia®, potaruhatariiag the aaroiai w tei^ 
ftnuoro aad tha p.iwarflil tnidiaiog arti* to wh*h the imi hai hero Mt^ortad. 
Vhua Mr. Abel faaod. la a tpeciOMa of Mr Mmarawr'a pr^act ^ ^ 
ceaL of photpbnnia. aad from IM« to <«»• per orat of aulphar ( the Blimaer* F>|p 
froai which h ate aUted to haeo bora pre|*rwl. amtaining 0-3 of the llw*^ *d 
CMMt of th# Unar, aad la a meiplo, brohro idT from M lagoa IU»I« Hm*. 

8 cpl. 1M, laSd. on whlrh oocaai* w» wrf* ptaaral, aad wltaiuid the •bw pmeo^ 
wa^iainad O'* par eeot of |*o»phon» and Of* per erat. of talphar | attaU" '7™? 
hero bam obtained by other ehemlata Tha carton aad nlteun. * tho «<ly h« i^ 
arr rllmUatnl. lha latter aholly an. whlla the qnutity of the far^ la “» 

a few haadradtha per emt. t wo think alao that Mr Beaaeaiar ia Biataimn ta «atmg 
that tha it* prado^ by hia awnhod eootalna -no adBiiture of *rfe. fee 
tpcetowoe which wa hara had aa opportnaity of eiamltdaf prewnfed pamlaukabfe 
rridanea id partiBl oi'aUti* ia tha eery cenlrr of tha ingot, nor do wa •* how U 
ooald wail be ntherwite. _, 

It win foiay ha laaginad that a proerai which, if mectaafol, nniit 
thwiaed tha whole inio manofiKdare, waa apeedily aabjeotad to a eairfW 
(iftiu hrtmtlgatim i aad. for aoine mmtha after iti atuKraneemaiit, the papen ww 
Ulad with caanaaiiicatinaa ft*i aU parta of the ocmatry. detailing eapenmeitu made 
* the terga M*la to taet in raiae» the tamhe. anlbrtimal.ly ^ 

Jeeior. wei« unaBlmnaety anfaionraWe. Wa qoota dial from ihr “ Minag Jotmul 

-'nia DnwUJa Ctmpany appear to haita thoroo^ly and Impanliny te^*^. _ hlr . 
Beeaetnrr'a pro c aaa. and the fwnlta obtained mo only be regarded at a total Itebirr. 

, , . . A iCateitirr fomaoe waa erected, and aeled eaealleotly ai fkr aa the 
w« eoncemad. bol felled to nrodace anythliig like naUeahle ir*. The i nm oaed 
WM from eUy,iro*looe. Wbilebarvn fawmatile, and email pottlona of forge efaidm. 
In the proportioiia Mtaally rmployrd in Walra for mila and imTchanl iron. After 
tha metal bad been anl^ceted to a blaat of »*»«>. prmanrr h wat wUbdtawn aad Ukm 
to the • aqocmrr,' at ia ntnal with paddled htoome. to lake oot tha droB and nnilo 
tha partieU of melaL Inteead of acting lUtt poddled ir* Mr. bloom 

under tha anaerzer waf a mere maat of red-hot friable matter, and. from na enmihn* 
and Doo.c.diriiao, waa whh lUfltenliy (bnned into an Inmt: when paaaad throngh 
the niUa U broke * the drawing aMa * raaily ai rery • rrl thort ’ in*, to IW inHaiic 
gratidration of tlw tom, who pr^lrd eneb falinra with hearty ch^t*- **^,'“*5“* 
.i.e with the mrmi a tlighl iaiproreBcnt waa effected, hot, * hria|t mbmittcil to 
a Hmllar matipofaili*. It waa frmiid to be no bvitrr than • eoM ehart iron. 

from the “ Cambrian," loth Jan. 1*3T f — 

“ (>n IVceiuher Olit the Brit* Ferry Iron Cnmpaay tacrired two of BracM'* 
lliieet ingnta of ir* ID teat iti rahia after peering thrnagh the roll*, frotwitlutaadmg 
every eat* that wae bmowrd * the proe e m.it >»* Omnd Impoiiible to do an^tbtag with 
it to the purpoea. and the managrr ioferau nt that old rttti Iron, after paiaiog through 
the lama proocat, ii worth by at Imet 84 penri* Bore than that tnro on thie 

OCCMiOQa* 

At aikwting of the Polyteehnie Bocletr at Urerpool, Monday, Sept II, 1*3*, tbo 
chairman, Edward Jooro Eyrr, ie rrpo^ (“ Iteily Srwi") to hara taid that a 
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am 


«r Mt. Di«M iimmtt. tad. ha n gr mU 
I —> nm 4 Ih 4 aB )iM 

Be. Ua 

UsdMiaaall 


■if ti mj k vaa nmm Jm aaA nmn 
matakm mii that ha hari hm aaih' 


ta 4 Ma 4 I-Mr. a» (■ *a raaMaa 

•• "y.»"■ fct wata ■t■ilillltl | 

•1 «-W«4 A. 



ttaer aThbra. 
bnJiMUa hr 

aal 4tll»a>ta, 
r*VmMa «hW« taMhf wwi aataiUa, a»l 
I rt tha (•aaaai a^t. 


te aaaay aaaJii, aUth amti faa4ta 

• 

aa4 ha4 J icMaiia ar 4M44r. 

. ^ . 4 ata ta Mafa a aaUa trr du mImM 

t^ ai^ nau id tha laaaaa t a^t. 

A l l h wah. that*^. It it •mrtrlf |MhaUa that MacaN bia aB < 

■Mai ihM hat htaa la t ^at a ad la Ibmaar’t t w a ta wai. aa4 ahhaai 


I aaarha aaAalhaa 



ia h thiyat •**« «ka laotaciiba tea4iiiaa a/*^ iSTfiLTniB 

toa|^;;a aaxiU. b.r if couaia. a Ihr «ar,«^^,’rf,iSr 

fil^IairlS al;^ b. af h, Ih. Mlaaiac aaaJn- by <J.y-uSli,1?Stair 

^Carim m Bar Inm. 

Bm har iiaa ftaai >ai4aa. 

fht hna frnai Cnaait ••••.^1** 

Btf iraa W Chaat^acaa ... ... I * 

Bar iiaa fttaa Barra^^. • . - »|M 

^thnharinab^hhaaUa .... I * * «!?? 

Thna var&tiai ar a d aii d fVnw white ala iraa W tha H^ahiJ 

atethod af rHIara^ aailxaad hr H riaa ai a ...... 

IT. 

fM« varidMi kni4a vf pi|f lmi ||j 

apnaf ■athadafRlauw ...... (hM 

** «BaIlCTt aonoai oT carhoa Mlaaiad hi tha« awalrari hi 

imH/ tbna tiatei $Ttatrr lhaa that flanni ia Hinrnirriaad iraa. mJ te ikU ‘‘ —— 
tha »• i. -«ed teb. .^Mahart- ^Wh 
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. A ^ ill j. tnca^s* umftnun ■■rf ^ 

Zt, to ««to4 toinuJ-« 

:?re.rsrrir^^ 

fa— hfa«tto>>ip«t»»«i»_y 

faj t. tw 


;r.,ki, wu w-kki*»»to,r^ 

•'snsrr;^^ 

1-*^ hOli tor tk. 

3 !Sit& r iSTc 

r“ b«»i w» it^n Wtof MM *rt«lto wwwnitiiy t^- , 

^n^ouna totrio* tiiaA ■NwOy ewrir* M rilfcjr «^« ‘“If* *^^*^* 3 ’^ 

r iMMaiWilri »• tk» tofarmt aarhlaai ihnmfk •■■IW »oo^«J . *** 

SZTiWia v* MimMalt fix. toarof wkki irtoa to«f iitorrre* tyrttm rf^lntd^ 

Ei^^hSr»T,» w p<^«.dyy« u'zzx 

—. 1 .-. .-j.k.^ —fawtofamrtrrtoetofcrwrilmtiatkr*—rt«r. 

I cro wn fc—r. tkr t>ro«. rod ito* i»4rotoi« ryUndrrv rod «■ tor 

■(Wf iHr. to dIm* lk« •rimU •■jtUmt rf ryHadm tor dr awtiiy ro t itor Irro i»«o 

PW IW Stow fro—tfa i«iuh.^to~-«^kttoWfro^ 

f, Um rrkM*'~t rernitro ro tk* oikrr ridr rf tkt wirkx 


i fl« tkc iMr of 





^i>'UXiXiX 
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Tke kronarr*. ff. 1001. art iMdrroiiivl; of cato tooa I Ikry aro ararh 
Bad r-**'** oroally of tao pam, iko brU* r, aad Uta kcad or paaa 4. Tao MMar 
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**»? vU (Kwr, ^ b n«M li iM ftm kj mwifm mtymmtr 

“ t fnm «»tk atbOT; Ihr 


■4 tmrntmal ■mnl Am ar ribMa rt* 
[<<ta|t <H fcri» i tnM M IW l•i^has^ . 
•f. Wwnc MmU* CM» * K linn* iW 


AiUi.rcMlma.olM 
• > ■ ■■ ! r < ItAtaf A wf 
I. M. kro corh. <M rtef 


TW ko4 

<Im |wyao •/ !<<*<-«-- — 

th» n « ic »■> tif. Wwnc awoM* <__ __ 

ma4 ds Wmm/. n4 iMi ln«i«( It M . h e onl y. 

TkamUf moiili ilii W^tvaym) iIhm.m 1M tWpM*«riAtMTflL blWmi.- 

« taM. lu Mrai i. • pctf A iM.tA •Wi ib. 

!.»** 7^ *■* **» ^ mMio ik tw nm 

|<rMu^*MUWt.ko hi M«b« Uw kmorr 04 loorU mo. oteoMbl 
■*““ ■* »»»7i. M >W«« la Um Arto. mt wbkb ir i i. iMlinili 

AMfi .fl/wMd.fc. oJ aTWnf t io l hi tCMcTtoc toyw.cbw w> cMfc qInt. IWM 

ibrfwbT P»«~ll J «t- 1-J—■ nmtl. rf lb I 

|kMk. l»«iM.wwta. . uefcM Aib* wt tm ifMi to ytocM m • piloil «• tU ncil, 
, F0.fi kotoft. tf* my fc »nM.Uy wnom m tomi oT IW to kIM, wnk tbo 

W miina Onto MW ttofj o. MwAoth </tba toofck .r tb. bato. Am iW cm 

wbiwL ThoMlMM aflbtocwotnotoci wiUk. mJcowuiI by toiiiHiiiii i/fc |o(M_ 
Ttw iMl oj i/^ tom wbich to cirark dwwa by IbfteMJc .71* Atom iJmm iM 

J^M 4Mto boo^ loMjtotoly ObM.*. M^th; ton 

ItofArr bbfW .fM lb* mtU «. ■ 

rtf. luM to tbo UcCTM. fcri.- )i.wof I lnllMbft*ri.totb.uii -f-bt nutoiirr 

- toto*. I. >. CMtotoUlf V • erfo. 

Ofb fcto*4or.tofM«bt«M ho 
oTcm too, wkirb mwJMmI !•- 
ffurriw mJi* iboMtofoto *bMl. 
•. I,!, Mwntot'ioabuwtlacMft 
•r knoy. mJ* ton by wowjo 
Wfjfcoi «i.b. lO MuJjtfJot/lb* 
rraiM work f. 4 «. to wbtob lb. 

Mew .r <b« toff. houM. bM iu 

ot«fwMn.to AibocotoMti 

totbwfcMM. AMWrcMilrMi 

ttoM or Mto to omi to a. oto. 

«»Mf l« w t Of t be. tb. 

Awa. work. Al . Iww wwiJtol 

*•" froahfcrribly by fo^ 

^totheo«liMorib.w«itr.wbolwhkh AfiTolhowboto. Th* tm. 0.1* 

otoiw* mhimoJ apoa ib. whorl t, f, «. -o. i m oa* or appna uw 
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at^ tool KIOMU. «r ibe toaylo ccaairaitkai lb. koJ rtou a to 
S!^’ ^ ** ttokM wU*. aal It IMat biab. 'fhawboto 

d«a«i.to4M fc«ndatoi.rMa.,bri.k,o.uakui*tolh. lotlbUi 


« anwwcJ 
l•>t, wbirb 


















moN. 


sm 


wake* turn iO »o to aatiaM fn mmttt. 


TU maOtmUl 


mkUA Utmn to bj ■«« ^ iW 

fly »h»d to ft— « b» 4 Th* M 
mid II *• i« iadiM ia oidlkt it « ■ 


fauamd I17 iIh •faab «, 
mJtmmtatfpam, Tb« 
•atil'd to aboat two Uti ia Wa|pk 

- Well if lajawd «aa »• iw»4a«4 t>r »th» IW wwrfciajjottj^ Iw 

etMtlr Am ika utU, a«4 eoaatoti of pU«*o aliaclied by laeaaa m Ktvwa It m 
to hat* aU ibMo Ctae ptatn la aaan pada of I «r 10 taeWa la vWlK by ^ 
aMaaa tbry ata •ecanto a«alato latabnn by wpaaMoo aad toaoar^ 

f.u.MdLiiatbaanab»da*ardbiad.toaiad.afaaMbaa.aada^ fn 4 

hi * haNL Aro^off to Ortawiaa tbto auriOac to both ctoaap aad darablr, aad wiQ 

Maeeaa laOMaaoftoaopn-aacfc. _^ 

Fm. 1(04 fopreartua ibe doabU a^aor, napinyed at aaay E^li A id* warta. 
Tba dnwiad t takea ftwo a aotWaa at tba Dowlato iitai wwtka. Afand la Mr. 
Trataa’a wort. Maoy othee (anaa an ia aaa. 



Fia, loss ripmeaM Biowa'i palant btooaa ti(i>artar. Tba baalad hall rf paddM 
iroa^ thrown i« tba top to (tadiaally pnaaad bctwaao tba naoiamg rnUao aa it 



dctnrada. wad at laat etaarpea at tba bottota. when it to tbrown oa to a nmrahto 
*■ Jacob’a taddar,' by which it to aiaaated la tba rolto. Tbto auaklaa aSvcti a con* 
aiderabla aaTiap of tiata, will do (ha wort of It or 14 I Wry caa, aad nay be caaatantly 
piiag aa a faadrr M ooc or tww pain of n-lU. Tbaiw arc two dtotiact Awna of Ihto 
aa ab i a a 1 ia iha oaa Apnnd tba bloooi raoairca oohr two caaapmaMoa t ta aaotbar, 
wbkb to iBOah bkww alliwtiaw it to aqaerard foar uan baftin to lanrea the rolto 
aad bdb apoo the Jaeob't ladder. Aaotbrt Aim of aytaca e r to abown ia/p. lOM. 

A tabla a a with a Irdfe riaiBC op ftom ifln a bcight of atioal I Aart. ao aa to 
form an opto boi. to Andy ioibeddtd in maoery 1 withm tbia la a naatri ap boa, c; 
of aiaiilar ebanettf, much anatler tbaa the laat, aial pUcad ctte ntt k a By tot ft p ai d la 
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mo 

a« A A vko* tM bMvw ikoB k raM. wi la <am *4 r«M 4 111 ii 

K % aMafCMHd M At Ik* Mtk < 

CynAra —Tk* 

■ov kfcM^ta • fcv__ 

AMnkiMM iW Akn^ •Am* «4» Mn •(« mmH 
M* kv aMaai|4i*ka4 liM *At* amt la ik* Ik** 
—«■ —* ■—y a^lk* li* a ii n >, Tkaf^hakm 

■aj k*4iMta«i>d»«4 iata!«• kiakii I. r 
WT* tu <ln« aw Ik* kaO, calM 




IlnMatk tk* crCaA*!* Umw 


R^gUac foUMaA akkk am. w hat. laAartaa caha* 
4«*a>a.ikaaylw4a>aaf aa t aaiiw, nU*4 
Aiaaiag Ma kan ika aMt*it« iraa tAa* Mkwia- 

**Ha4 a *aU«(. ta aiaka k wa** awOMkla Tkk 

kia4 *r «y<«aAt*t it wkhnM lata w*«*al 
vanaiia^ ataaaUat la Ik* panwM W W* ina tkM 
ar* n^itvA. Tkaat aa^ van thaa • iaaka aaaai* 
•a fcw tkaa flaa-katk afaa laA. 

* nCa^ tk**« i*4aaUy fur aiJ aa oktaogftaa. hNoakiak tk* mmm 

- -~_j hU vkaa Ik* Itea k rawfwi X Tk* m4»b af Ikk hat. ewaractW ■/ 

***?*** — ‘^«Waa*aa»7.ca|iaklaar aaawthm Ik* *aa*aaa* 

^!!yL,*?!*^'"*y ^T ^*»*’ky*««^««k—»>«ka*aaaaAkalM. 

kf»?y MaJ ia bmt# 4Uiki»li to •batter or tUMberTM mtrUmmt vkteb lAIIIV ft. 

a Sr ‘ <k* tk* ktaiaKT aaA ik* aaaUaa talk, aaa 

taTiSLr ^ «—««*«»• a-u« to Ik. eyIiaJm AartaWSirh* ^ 

vslr,^’j 

hHKadto, U- *"*■ 

-*i,k k ih. 4 »■!«« 

K’teLSrinrK.S 

JSrssi ^-•7a».*r77_“.r cnjSi 

< 7 tiad*n. ia wkM caw tk»r har taaaiAa aaa aT^kl *"7* ** 

■ima cakikiw. grrctal nTika* *** * **^*^7**? W^agala* graavra, a Ik* 

“•lurai lo tk* i*«ik c#aiH. far fcSlST?^ *5 ‘Ban a*|iariua 

ieaglbt. vkkk ai* aallaai^'ia a^lLn^^h J* ™* **J Ik* tka ar i iafa thott 

Jarga ar amail aM*a.^n!fTrr ."T. "'ry';. *».««»»» koajftwa a 
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SOI- 



Wlw th» W !■ W W p—i* ■»!**«* 

lOTw or fcwri—<«» *»^>—** Z. tartk rwuiAi* 


oTiIm |{fwn»<bnow«lfc# prB|Xiiti« rf l» » »>- 
WlM to to ha*i>arf to ndoeo lk» lfo« !• 

• HMil red. tb. cjUtolm tare reA » di*- 
mftor. ttat itore "rey * » •*[ •• 
kMBiiif Tta to ref Mid reiddto 

cTltotan an tmflojtd aa re^W«g »»tto^ 
vtoto ita npp»r ■■d »l4ilto oata an ■“‘to 
to 4n« <wi HM red. 

to ta drew* with > etouiBid «r f«ll»r In ta 
hr*. Ita greore* af ita rettore an uiittWj 


T* drew xi**** red* af a rerjr •"•11 
M^MMil-redr^a aratroi !Si'^ 

to reiptojwd. reltod aUrntn. TW rtdjp* 
w. itartUdred. aad aatar ioto tta ««p<M<( 

potOTSi* d-p L- 

tatwre* •»«* reUrti to 

Mmrelr dividta IM* rererel ilM". 

Itoto parpiM Ita relWre reprexmiW U 
|03>, may ha pwl •■d remored nwai Ita 
duftatptotata*. 


ion 


Tta retoctoy of tta eyltatore rerire wilk 
tiialf duMtatow. to «■“ wtak. 
for drewiNt aat inm at ftnre onr-Uure to 
reo-thinto of n toKb tblch. "ta* UOre- 
,xdBttoM p«r auntai •ktte itare *» »">• 
it fnm iwo-lluTito of am hath to • towtaa, 
ntae <wlr ds. !■ uxtar work, tta 
eyltators ir res Itali tre«. intap 05 rere- 
laMau p«r ■hutai ttaarforlrea (h>ial<*>* 
thlrito of aa hwh W ■■ towh and a titi^ 
■mIm lUiaadttare for tan from QOiMlurd 
lo t<ro.toilrda of ao inch, I50w Tta nafh 
tmg nJUrt aura trilh onW coe-tbird the 
TCtoetoy of Ita dreolo* eyUtaA. 

Tta •hiafiiaf tad pUM re^f mffl to 
fcrmnuto la 1007. Tta touncimp miU. 
for eenrreag U“ Uooois from the taUlof 
foraan iaia tan, reailta of too arl* of 
mnnd oyliadan, Ita fltol being relied 
riU or nafktwf nOt i tta leo'iid 
an ft* redneing e» dreoing tta iimi Wo 
aUl.ban, ami an railed ■tapW reOa 
«,e.a,«, are tta paorrfrto nprigbli or 
itaaduda called teeiieg fiaaaa, at real ireo. 
fai vbKh tta gadgroM of tta an art la 
reretrei K *.*,1. are boil roda for bind- 
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■Sitf 


iMtkMfiraMlaialk*rKta»ia4 Wrwt c, ua ik* i«ik, Mdb a 



TIm (Mm la tlw ri(k« «f r, akoitU U ckanatM Uu a M«(k m anbr la 
taka Um l>ao«r kaU af ikt lilaaaii. la Is Wla tka aMtal at ika aatkaM aay i aa4r •« 
it tha i wa mratu r f «lai(H>aa Iba tattrhif iaM aa4 (aatiac tkraagk Ika r aia lnl t# 
(rwnai ull It eaaat la Ika t^asta tmm. akaia k I ttwata a aiUt-har. < ara Ika 
aaHtatk n Uatkin. kankaaat B|na Ikt twibaa, ar (k4U, at U la atliaA. ky tiala« aaal ia 
ima aitaUt Sir latkaf iiaa iaia (btaa or h aeya «, a, «, aia $tnmg tttava wiA 
nciaafabttkmkt. wliitkvatkl^ attaataf a aiaa t k at bay. lata lha aalt ^ a* •'a', 
Bta4 la tW twarfitili t lha; arrra at malatajka kaiabl <« tka ; l ii—i r Hecit a» 
baarara of ika (ail(raat. aa4 ikaaab; Um 4ittaaia balaraa ika offtr aa4 aa k rr 
a;liadar*. /ia a Jaa Win a tbaft | (i (. ata taiH aaayllaf kaaaa, akt^ wa k ra t i tha 
taa aajiaaita aaia af ika tkalK aad i^c tbaai lara bMakar. ik k, art JaartI t a 
piaioat, akanrkjr aollaa la caanaaakalak froat lha 4mlaa tkaft/, tkraatik lha 
aaAaa ptalno ta lha bjim oaa. aa4 ^aa la both appar aa4 aadar laHa at aaaa. I, i, 
tar ika poiiaa auakaMa ia'itbith Ibtlr ahafla raa i Ika; art aaallar thaa ika ap- 
rifbta of ika n.tlL *, k. art aarm Ibr fc ata a laa Ika ka^ ila t aa I la ika top af lha 
piaina ataaalanU. All Ika t li aktrta art paarkkat akh aalaploaa a^akaiab; tka; art 
anaaad to lha kMaadalMM bia ait a af aaa4, or nrrfaraki; Inau aa t b aaa b; Ika 
d<4la4 Baaa i a, a, aav ika biadtap aatcw botla. Eaak pair af raOi at varb la bapt 
eooi kjr a aaadi Niraai of walrr tat daara apoa k fraai a ptaa aad Hu p lack. 

la dw r;iiad«r drawiag. lha vnrbaMa wba holda Ika ball ia laapi (■*** ** i*** 
tnt of tka riliptkal ( rao ii a, aad a aanod ararbaaB. aa Ika aUaat Hda af ika 
a^liadm, ncanrra ikia hoop tad kanda to oaar lo ika dnt, ako rtpiiai to baivaaai 
Ika mOan after Iriapaer tkra taavahal akaar Id taak oikat b; giilap a lara la ikt 
adjaattap pr i a ra acrovi. Aftrr lha laaip haa paaaad ftra ar tU itoaaa tbiaaa'k Ika 
aaatr pum to haa (nc aa aUpliaat ft)aa^ aad la aallad la Ea«laa4a Him, li m oral 
paaaad ikiaapb a laaiaid groorr of lata alaa, «klek altalrhaa ika iroa bar. la Ikia 
atala It it aab^rclnl In a atenad- pair af epUadan^ b; *bkk Ika toaa b dnt*a toNa 
flat bara fl>Br iachaa broad aad half aa inrb tblrk. Pra«Baatt af llw hall or Uaaai 
ftiU roaad aboat Ik* rplladrra. «hbk an aftmaarda added an ih* poddtiaf charna. 
la a BiBBtr tad a half Ik* nalc hnap b tnaaftwaied lato ban artok a aaalaaaa a^ 
npMit; nkirk ikr braiarrieeecd rfo caa hardl; ftdloa. A tlaaai •••>•* af ihiny 
koria poanr caa roa(k dtnro ia a aaab tOO taa* of roam ina. 

Tkb Iroa, calbd aidl-bar itoa, b boaaaar of laa urfrrwr a ^aaHty la ba ataadnaad 
b aa; auebiarr;. aad to b tabjedad la aaoikrr opatalioau akkk iimiiilt ia wrbbaf 
amnl piacta lo(*th«r, tad worbiap tkeai iaia a asata of Ik* daamd awlto;. Tb* 
irna bon, wbO* atiU hot, an ant b; ik* ibraniato a baplb proponlneal in lha ala* of 
tlw Iraa bar ibst b vaalcd, aad ftwr tma of tkaar an aaaall; laid orar ank •ikar 
ido a Imp or nb nkkk ia pland la tkr rr da oft ap fttraacc, tad rapoard la a fm 
eircnialioa of knt one ptla brian act trnaniiaa orar aaoikrr. la a half or dirta 
•jnartm of aa kora tka iroa b hot *aaa(h, aad Ibr pic<** ana atiebbf Icfrtbrr an 
ranwd ia ncraatm pilaa to tb* bar drawing rtliodna la ba roatmtd Ibid airaaf 
bat*, which an nckooad of aiiddb ipiaiit;. U'bro a rrr; Coagb iraa b waalod. a* 
for aaoikrr wddiag aad rallinf mat b* (iraa. la ik* i*-b*atio( oawaa Ik* 

b nton a Id 10 ptr canl. oa Ik* larp* bar, mod from 10 lo It ia antlrr w>wk. 
Tk* coaatmptiiai of cook ia kraiiag lha larja ^b* arma** I awiiL to tka laa af iraa 
eba^, ia ika tnailrr.aiaaa 10 ewu. | aad ia bratiag tka nid* ratbd iraa U rwi*. 

n-btaUBg Iknm to abowa ia aaeUoa ia /p loaoi to diftm bat liitb fhaa a 
poddiiag {araacc. The wboia mlahor, with ilw racapliua of iba kaank a, b and* of 


•iwbrirk i Ik* kaatik b and* 


mwi € tA IS ifiKfcrkk: H nnwm rv-iMkiMf •IWr tw# 

«r liifv* bcite. Tlw Wiflit nf Uw tfc^brick Bfeli, or Us ^istaact horn ih* ••nd 



froM € tA IS tftclMb 
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boltMiL U from • la it iKlM Tb« mrt« << IW 

iSTfiMW. Tmn»« iVoM » Ht » »■»«« ‘h* »" ***^^ HTJu' 

Airw* Ifc* lUmr k limt. «b 4 »»• ««J •• ‘la«'J troooJ il» jj* 

^rrS!, nrn^ to lU W«l*»«« iniw-wy •• <i^‘r “ 

ilw vofkwaiflarMtiM fita »»«f tram tarn to llmi U«i tli») totjr h» beo»*lrt »«> «» 

■aifnnB ««UlBg h«B in ihi Aortnt WIU « tW» 

li ■ ciMttkiW mmat Out m PMTrt ire* » obumf4 hy n1>«tiu tm ••II* •• tfcry 

lb* r^tobtoc rJUn. Jbjr Dm UlW Timt^ EJ. 

• hirlTiL liMiiurt rxMiiL ItMM it ^ *orkt «!* 

lb« Amt* !««»». wTu-t. -«»«--b«i.4 fam rf fW. ur 

mtotard hoOrr «r «i> pl«l« from ‘*f *“* TJ’ 

TW ra« pi* « »«iito4 ia lb* «umi rntnorr with oi^ lha Inm ai ^nttiy 
«k tn s M* bim ll M tb»« fHUtod • ••coml Um* anb rtoroiJ. 

*ni>i«Mto« ttoffto tram Sf 10 * eolfc pw am. »*»“ *‘**' ^ **^*^ * 1 !* 

to*9 fl»i ploim •h:l* bol bjr ib* till baauwr *b4 Uuwo buo c^ wuar t ^ 

cMtIiac B»»b*« il mom ••Sly bmkco MHo lOwU Th* tUbi art pibiJ m l«io 

«funl IB Iba WiMB 6i*. *ok* baia« tba (b.1“» laid »«■;•♦♦*>■■• *os 
,9.1 A, oui ««m* iofo mmtmit .kb lb. ft-l i tta btail ia Aro.ni 

lb.bn< ia immmm j obm A* ^ hJiSi "too 

4r.«B aod imatod olrfrr A* rollar. | ^ ^ 

b 2 * 1 o roUea and baalrd a Aird li«a in Aa ordumry 
Aicb A*» ai* dra-B oik into flal Umo for bmlrt pbkrn. o* <br no 

cnm^iXd m II bom^s rmik bi«l o»«i*ao, bT l] r«i. at rtfciad arntBl, Bod M 

""tb* WiIntrSdid^farAi piab. •» rrpaBlnUy bcBtod *«! roJW 

rMBialia Ibina*-. lb* pJalta »n ibtn rot mto KlBBra^ ami «M>«Bb;d by .ii»illt« 

fV m dir trortU boom to b«al la omnod iroa bo***, bam* altewBd to a^ •Wly» 

>«-l/iaai Iba .d-i— ara immarard m dilata mlpbana and fr» Ib# porpm* Of rr- 
SSwAjfttol AlTt«ilb*«anoaidtanddlrttBllnTnntoato|^ 
oBkikT tiaia. A*» ara lbon»|rbJy .aAcd In aonwwn- ifoajtbt 
2 ,vd U •*«<lBa:t inalij A. aarfacra of iba Btotai ar. 

of Iba no. by rabbin* Arm .Hb Umhar apoo cBabiiwa abrrpAA. Tba ap^ 
aolpbarlc acai b nrn «•« too raapofttmij pan*, am i th* ^ 

oolT tn otdrr to tin A* pUua. A»y bt* tomartod A a ^^ **y*^ y .T 
ibe* of obieb b eoaerwl .lA talA. nr pUn odi .ban nBciawty manad. thr» 

St iSwaib^ to Ibr intoTon A. Wft *** * 0 ^'^Hr 

bnab rapidly onr aoeh abU af ib* ptoia. wbereby Ar aopatamnu im b r«w»a^ ^ 
Am pJnSJjlb* pial* a*aia tn»o lb* tin bmh, and mmara « no to b. W 
boar.^ol^»#a u a .aAiafr . Thr ptou pamaa ihroogh an^ **, '] 

drbd. OraS Aill b rrsairad A Aa tUto* prccatoi narartAUm A a»(«.«».la*«rf 
irorb lA a*.Ai d» wk aiaaaat to mor* lAn 10 p*r «^i a aamll piwniai* of 
.birb aro ao bto to a> rrqalra to A irwnrAd. Oreal ear* b tabro to bt^ atolr. 
tin barns wufA 1S«t. par loo. A b« of Hi aA«A of ba ptalct 10 lachra Sy 

14 cof>**»nf • b c*< §4 lb*a of li** 8 r* Ti* FIoAT*. _ 

TU» iiroe«*e* Hiftowi la lit* *10*111111 work* of ik* Coattarol kart frrv**"**^ 
ai*. wobfaua Ihna A* ora amllaaW* iroa dimily, A P"'! '“'T; 

Tba funwera aaad tor Ab parpoaa ara of two kioda, ealM A *^;r»*b. I Fra/ * 

or Forofj CWtotoaaa, ami I. Foamma* d pAet, or Farpm A/lrm#ad*a 

la Aa Catalan, or French lanbod, lA or* prerimal; ronkfd A a biA b^i^ar.!* 
Mronrly torroM A lA for** brfbrr A* aiiHimiig brfint i op*miona wtob (Wlo. m 
iiniJAI*aaoe.amoa. Ibm traalrd A Ab .ay ahoito Aatry f««IA nad •rn™^ 
aurb a* bUob oaiJa of iron, bamiatiirr. and e*naia apaAoaa mm arra. > roai iiw 
part, of 0 * 0 . ^ nf OMtallb boo hit* brnm piooor*d, fast lA aa*W 
Tb# ^nioc«t?»pl<»y*<*r» wetaogalar kraithi* Af*. 1040 toil F>41, i^w»»er‘l4o«lng 
OMckiaa haA* wnployid to *i»* A* Uaal. 8*r MrTiixcaor. 
tarbib* of lb* for** i IA Caulaa. Aa Satarr***. and Aa Bbrayaa. Thr dAmMioo* 
ol A* dm. A* oo* BMMt paacrally mployrd. af* • foWo.*t H locbrt Im. i" A* 
dbMiioa I'bl I 1** Atiad, at A* Aitoni of tA baorih <. tr»a««. A lA loi- 

atiaadl? llwCa^l**^J^p. IIMa TAlojfrr.fp. b pW** AeAaahor.iA^-n. 

ao I'lai ila aaia b dirratnd toward* lAoppoaim •■J^aboot 3 lacA* aAra tA bmiMn. 
Rui It A moaaWa, aa A ArlAalkm aaedi to A cAnf(«d. acconlinii to lA •!*/* 
of lb* uprnMloiu Of ikf of ih* «r«. It I* tifhfti nit«4 of looitrd with pnlew 

of rUr I and rtoa abb a gradaiMd tiidr, for A* woAin** laak* a (trrol mittrr} c« 
You IL , Q *i 


Mi 
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tkk TW l i unt i i* Oaad *itk 

mmkH tW «. « Wia« . 

M4««<>W«>4kllw«<«mariW«(iMsoaa. 

iMatb, H I* € » wi »d *t*l> •Kfc Tl*y. 
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TW it* li oTnd ■lih «oiI»T*Uo« 4tir»c tk* (tni (»• knon. th» owIbw 
rootiawUf «iB^jed to pfg — iw€ dorwa BOf* ekortoo! m tk# WPPJT •!*'* 

, w, w i (» Kcp Ike •»««» fWfl. BiJ pf**w( tk* <ir* ft«» cTwWiajt ^ • 

bbB OD Monni »• ••*« bcghwliif. dw on ffBi ^^?*^ ^-** *, 
tlw WIT of emmiWlwL B«i »ft»r two biiBTi. ik« f«U fcrw •< »k*i^ “ f**** 
B wkick ptTW (k. takB o«*fct to eomBT^ It U wijr to •» «1Mk»Mk#torr«- 
eirtins U «*eWmtJy ulTWcrd. by tk» toptot at ik» ««». ■• **0 ■• «[». 

wkM( k**Mia ■poagy of aiTmiHM» aad lk« workmw ooml^ ^ 

•Irtachiac (k* |ircn at an from iko bottom, mmI ptaHiig tWm to *o« of^ toj^ 
Wb»n tk* ftno dning* an »#tofw«ai ikrowo am tk* top, tk^rmoM b» 
to twTirt th»ir b*iu blown owoy. u4 to k»»p them otwoly »p***a amt tk* wboto 
.1^ oTlk* Ugirt M. TWy tocrrom. tk. ymmi(y tk* pcodocm. ) p7» « 
pronrr fkiikaitT to tk* (eorfan. Vrb«i tk* leoclm w* rUetd. (k* quantity o< mMap 
mufrt h* dimaibaij kot if thia, lh*y anW h. iama*r<l. Tk. nerm (taf 1* 
»lUiw«ltorm»o» ky th.riktoorfUa.bol.. The proetoi Urn* fVom ir. to d» hoom. 
toirr whUk Ik* (may mm. to Ubm ont. mid ptoenl amlrr a kuntotr to W cal into 
hinip.. wklek me tfbmrwd. fargml iato (am 

Cwh mam pmciiti. miud ».ftoty of Iron wmI toerl | ia amportioo. whtob may 
F modilM m ptowor. t for by atone nock of tk. •Iftlayi, and nukiagtk. toyrr»dip 


toward, tk. ml. of tk. krartk, inm to the chief prndorl i kol if Ike operatkoa k. t 
darted ilowly, with a antoi qnaatilr of liftinpi, and u> apratotd tayrra, tk* qaaatity 
at «eel to intno cnatodmbi.. Thi. pctmltir* prticM* f« (kToaraMy .pokn t* ky 
)L Ihonfatort. The weijtbt of the lamp at bm«iI variei ftotn »<>« to 400 pnond. 
A. Ik. ronoamplioa of ckarento to rwry gnat, unoanlinf hi tk. Pa hi i a a t. or Kkton- 
kmto to »»en thar* tk. weight of IroB obtabwd, ihnatb ia the Pynnia h to tally 
ihriea. tk. Ctoalmt forge nut be produhiy tnpluyed oafy where wood to rarwcdiafly 
rli#fip • 0(1 abuiKlMt. 

The fitoiMwar d fiita of ih. French, or Slwi^fin at the Gemraa memUw^ 
57* (Cormn) i the tuyere (ant ihawn there) haring a dip toward, the hottom af tb. 
hearth, wbeie tb* im.ltod matter coOMta. When tk* op^ratioo to fottobed, that to at 
lemt aae* ia recry 54 boon, ore of tk* laUt of thr hameth matt b* drmoliilwd. to 
taka oat tk# paaiy mam of inm, amtC or lem taw*. Tfcto fornoee fcoM* o mMdto 
plaeo la tk* tnwtmrat of imo. between Ih. Catalan foryr and th. cut woi^bu ijftoi, 
or bigh-ktaal fomarre. Tha toard^ro ate from 10 to IS ftwi kigk. aad ahnal I fret 
in dlametor at lb* hearth, kloatamal]* there to aoly mm aprtlatn the tk. layer, aad 

for working I with a null oim for the eacap* of tn* toagt "a whtoh artwaat. Iho 
hrllnwi are reimned to laaks way forth, iiftiag mU of the lamp <t metol, whtob to 
doM throogh an opmiing left oa a tecei with the mde, imtporarily rioted with hrickn 
and pmier'a otoy, while the fkmaea to in actioo. 

TWa oBtbtt belog cintod. and the ftirnace tUad with charooat, flr. to kfaadtod *t lb. 
kuttooL WlMarrer the whole to tot eoaibaathNi. the roaoted ore to iatr u dnced at the 
^ ia ttoenat. thargro with okarmal, till the proper qtaaatoy hm htca latrodweed. 
Tk* 040 (hito dowa t and whimcTer hpimm oppmitr to ih* tayfre th* alag kegiai to 
derw, and Iba iron drapa down aad ndleeta m th* hallam tt lb* keank Into the amm or 

atwii ami in pfnporttonmtkit mam iocTt*«a,lbr^me-5idi forth, ilag and the laj^ra 

to ratoed highm. When the quaStily of iron orenmaiatod hi the hearth to Jodped to 
tw tulleieDl, th. b.Uow* are atupped, th* •eorim ant tabrd off. the Ittlto btvh wau to 
taken down, tad Ik* mam af hoo to ranamd by rnhe* and toopa Thto mam to then 
flattraed andrr thr hammer into a eak* front 3 to 4 inckea thkk, and ia enl torto 






IIUJN. 


\ 





huBH. w» BAmiurf to • lamuam i »l»rt It 

rrturj, IM witli cbamMl fewfw. tad r»pu««J li> • —y */ ^««* »;*«»> Um. Tlw 
ktm mum mimml im ihm j«*» rf tA,gt. m UUf4 Wflttr. lk« ty>f»t • jw. 

IMO af ilw aiaul down M tk» Mlo» «t llw hmnh, lemt in c»rtim la ■ Uuk 
nlr^k .l*«.orft-i4 fan.. 

Tfc* BirttoB (ku rwMiJB fai tW Umm ^lIs»kr* t***!. -hlak i* ««»•»■ <»« ^ »■»*■ 
Th» anwcM B c*iiIotc 4 ia CwaloU turn mmMag m jMuUr o»mI« tt inm. Th* 
_ or mmt Mumaa u> from 11 to *« lButorrJ-«rl«Jrt alter mth atanatiM rf t* 

town. Ei«fclBfiia*BiaaB»fwiBit*dtoUftitoat.a8dtoearT7i«aad«rtUr|alia»^. 
abrtwUteeatlaMaimaarakaMl CW1. BKb. Ttear tr* tllmrarili awl 

iliBaniBWka«ia*fcn»a4»icril»d. TWwfcjaaraaawaaaalwi^HwmaU^aW- 
doei«laaikaCoaliBnU.lafc«w«<’t*amial*<f*ar41a»l/a»aa*afc 

lot* r » ( w»a«ato a rdmedrnftm (hat vllboat ihr tuj. rr, aludi an* b» aanawid to 
W la Ike araal ptoc*). aid ia. liU all lk« Maliaaatal iom 

ilaati FiwraMaa, ntaurkahte *» llw eaeraurr ikukaM 
bT ito BiaMHir;. Tbi ckarp ia pal la at Uw iknal, aaar 
iIm Muaaiil of tka neta||oBal or «»«•»«' aaorarilT. Hk ikrt 
an luada of both tomia. At ika boltaia of Um k«^h 
lima It a Aata-finaa ailh i« plaia. far pMatilting Iba 
mrrflaa of tka aU|t akila M aoalaM fho aal^aeral faiid 
Biiflai, aa aril aa a Ijnp Boat «iUi iu plato. wktcb fonaa 
llw kr* to tka fVtml af Ika krank • ika bink aa an a aide 
ruaart. atnoB fau. to ohanart ika «aa; dowrel of ika 
ckarM akrtrby ikr iiacllln|| «itk ckanaal aoaW pr»- 
arrd loo rapaHr. Tka boltoio of ika krartk h eoa* 

Mractod of l*o larm ttoiM^ ta4 tke hindar pan of 

araal atom, callad la Oarman rtofaina (back ttooa), abick 

tkr Frrach bare corraplnl iato raakaa la otkar oaaa> 

Uxa of Ika Cooiiaanl. Iba boabaa an fraqoaailj a food 
daal mum* laparwl itomatnia. aid ika krank la lax|ar 
ihan ban npraiaolad. Tka rtHraeWnr aalun of ika 
llarti Iraa area ia tka naaoa anigaad for ikla paca- 

'Ta^oadaa ikan an Uaal-faiaana, arkocAo/ra. AS bat la bainbl. ntaaiind 
ibr kmkra ahore iba lioo i< iba bcanb. or crriuto. Tbcir canty baa tka farw U u 
aloacalail ailiptr. »hoaa aaiall dianatof it • fact acroaa. ata koighl of (4 bto abort Ik* 
hnttum of Ika baarlbi kaon. at Uut part, lha latcrior tpooa aooaiuiilai a kdijr aorra- 
toaodiaa oltk Ika opprr pan of ikr boahta U other ntpacta ika daliult of ika *ao- 
ttraetiOii of tka Soadiak faraaaca rraambla tka on* tr“*** 

that a farvaoa of tbat kiad whaaa koi^l «to oaly M bat, m wkick hrooa kjdiala of 
in* (kMotila) waa aiMlud, ylaklad 47 prr eaat in caw into, at 1^ nia of 6 bandrod 
watobi a dar.or M hnadrrd-arripklotw »aak after aooihrr« and that In lUa produciioo 
of 100 pnninb of ctot iroa. ISO powida of ahirconl •wan cunaniiMd. Thai Attuau! 
*ia wofkrd with foa»a balknra. mownlad with Watkar. , ^ 

Tka dacorkaralioa of cart Inn b nMtdy n rtsiWBlKin of lha carto to 1^ 

hi tracina inraraaly tka tame pro|trtntira airfn at had earriad b Into lha iwnnw 
lha anrllliiii of Ika orr. Thai enymo of Uia air, action ftm at ttia awfan of Ike 
mt mrtal apao tka enrkiai wkiok It ftada Ikarc, borni It i fmh cknrooal, ooxuif 
from tka inlarua', caotca ibrn to oocnpy lha pikea of what had been diaipal^ i till. 
fiatUr, lha wbola carbon b traatAnrad Item •br cantn to Iba aortoew, and M than 
coarartad into aUbar aarlaaiie acU ma or oaida of carboni far ao direct aapariiaatn 
baa bilhano prnred wbiob of tha» b lb* |avciae pnalnat of ibb cimbuatiuo. 

Tkb diiriHih'tllty.of carbon tbiwtigk tka wbola tuatt of iron ciaiUtiMaa a nMiramrnl 
by luaana of whteb caat inn may ba nihiMd a*aq wilboot noderjuinn faaioin aa la 
pnirad by a naltituda of pbaoooMaa Erary worknan kaa obaerrrf Um Baal ban 
a imtiao of in Maaly propania* ar^jy linw it b bcalad la oontart »ith air. 

0« tka abun prindde, anal Iron may ba rrftnal nl ana n*nalion. Tb^ w 

imn an aiuoaSiiliU of Ibb raniinuont p cocaaa i—I. Tbe apatkJnl caMjim. »kich 
caataint toeb n proaiwtlaa of oxypan and cnriiaa aa wiib Iba oayprn of iba M a^ 
Iba carbon of Ika fnal auy proJnoa nimolanl ami ooaplaia toUiraiion. bat nolbiac w 
aarato. *. Tka dark pry eaal iron. X The whhe caB-inn. Tka nattura of Um 
crsil* mclAl i^nirai TariatioM boik i« Uw fftin Uw fionacct, ud iu iht aiatu- 

maUaabb iron aMy be oktobwd dirccilr Item lha ora* by ooa ftuim- 

Thb nuidaaf worhiBf b prmitbad la Uia Pymorntoacwnaidarablaratanl. All Um 

orra of Iron an nut adapted fur Uib operatwa. ‘lliotc in which Um mKalUa oxide b 
miaad with Much aanby aoutcr. do not anaaar Wall i but tlraae oantpoaod of Uw pan 
• wn 1 
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_ _ __T* rnnrt Um 

II tm fipw M « kick l»»pirr»t»».l»««y^ «kkw 

Ikr aMtaUk .M*! k 

tk» nn4aM< «t>3» •t **«•. W»»» 


to k* tolo lfc« I** att*4 ftto la ^ 

■M *l*h «t»to r*f<4il]r. Md k •kiA ^ 
^Tthma^kt?^ tolk«*fito«klt«»katotktor»Tly 
a ItoBV af toalaL . 

a itwcwtotoa atoftoiM. ikraa 4«imt aia«n ^ ka 

L a#ika «ra la aa^ Ika nirkar. akkk »«>4 *f ** * 
I riMiiliif 4iaMaaaaa lik»aiaa tka atoar, ika cartMia 


Ha. laCofwaa.awJlto'aaoiaiawiatow 

I inw on k aa o»*i* aiailar la tka tpacalar toa n( tka Iila W Ktka. TkU ara cna- 
aa a IrnW •aalat. aatoa aarkoal* arid, otwaaianriljr p;nt>a. kM fai wall faaatkjr. 
fcto Aroaiditia* Ika oca. H h lasoiaita to ofl tka oatac aad aarkaaOa mM aoto- 


ktack oaida. rad aaidc. 
from awk area, k ia ak 
vnk cfcairaa l . ac »jtk 
Itat akao aaawal aartka ai* praaW. 
okiek ikaj toftrc. to ratafai w tfcrtr irkraoaa 
aack aaitka on^ ai amr ko - 
tknM^k wkkk tka akaagoa 
Ika fart ia atcrala ■aaaatary. 
a rick torlallic fW taHoad ad a Itoap ad toalaL 
la atodlian aad lakatof ky 
dnimftoakHi—I. Tkcraaaliwi 

»aa;W araawaiad a ft a ra to d a . Tka raaallii* dlaa»|akaa- • . — 

aakatoacat akkk tka totoctala maj aaaMMto t. Tka da- 
audiaawaat'awl iHaalkM to toatol ky aapnaara to •ha(^ ar cackyalW « a|a»ta. 

I. Tka torbiaa, a) 0 |latlaalj<to.aodTriaia(t "d tkantoal tote k fo e tka kaaiy ka4 .»4ta 
•iJm > aaoMcaiL TWa an aaaatal fotfra la akWi Ikaaa tkna ofa i a t otoi aaato 

to^lTe-iElfod »to a atafW oaay krctow 

tiaadatiwah>ffokaallo*aiiko|.tl«arTa|i«iw U oakaT*»fn,lte ftaaaaiaa toa^ 

tofanl^. ar aa uMatral alaian kat^ wk ito<a ^ 
ByHatoaHtfciakjadarakBaaato raiali- I.Tkat-aicaa aalkadi «. Tka < alalaa 

•bk .ood ckaiaaaii aad. • The Qii^witb . ... . „_ 

Tka foroarca ad I'aialca ara a kiod ad laiaictTci.lar taataa, I* larkaa to dJatoctor, 

aad • taekn dar^ Tkna an aacaiaaH Ja aa araa. or a i^l alaa^ia ad tooaaiiry. 
i or lOfort loaf ky »or • knaataad eoraiad ta attkaaklmary. TkbamiisaW 
attoilar to Ikal od Ika oadloary kaailka od nor Wato faraaato.. 

Tka tojtra toaoda S or a lorbca akoar tka kaaia. aad kaa a ali^i ^liaaliaa dat^ 
virda. la Conica, aad akola portan nd Italy Jjfodllamaaaaik^^ 

tH« 

tSIM 

tlrfcfv-„ . . . 

himA vHb tW omid#. m «<*D m tlw talp)iar or tW pyttw%. 

Tka oparalhtoa adrwalia*. ladaelioo, fkajon, aad afslaliaatloa tn run^ io tka 

auaaftaim Tkaac ara lodtoddiiidad iiitotaaata|tia.kal tka aoc iaaaaollaaaaatood 
tkaotkar. lathate»l.thataFopriaiaryii(iaralbaiaan|>«fforB»Hto<to«aj—tkaradoo- 

UaacdaponlaBadlkaroaalHaaalabafoaatlkannatnBaihaiapnilMtoadthrrao w 

U raaatod I lhaaajwo aohataooaaanaftoTwafda aryaralttU la tka arcoad toafa. tka d^ 

oaidlatnaat at tka toalal ia eontiaard. which had kafoa ia tka praa*lw( «a«a i M M 
tkea atoltad Muiacflatiiialrd,aaialo fomiahall to ka •obaiiilad to ika fafg i ka toai r r . 

Tkanatlad |iiacai aiw krokro down tothr alar id aata. to uaka tka ndacnoa od 
tb« BMa] tmirfa U tha ftnl tiri** Ui« t»Mi« *»*1 wf* tk* fmnmta mm 

ka lii>adwrtka*»«jytoodeliarcoalda«.a,4.oraaaa » ioehaalhirk . oaMlkM fooafM 
ft ■KWftrf ii riipwl wUh hnnpft </ ciiftfcoftl, trty bftH* ftnd 4 or 8 A 

aaaurircia to fhuoad roaod tka lajcn. tka taarr radiw od wkick h ft or ( lockra. 
Tkiaatonodekaicaal karat anrroaoded with aaotkrr pile od Ika iwatoad aad hrokaa 
am, wkick moat te eorarad with eharroal daal. Thr whole k coUanH with ktfo 
btaeha od ikr raw ore. wkick form raurttolly o tkiH walL 
Tkcac tkna pilco od ekareewL with noMad aad aaraactH an, an rakid ia tkm 
Bccaanaa keda. aack T btokaa duck : tkry are aaparatad ftwto lach other Wy a Uyrr 
ot rbareoal daM od ahoot aa iaoh. wUek aukia tka wbtda l« laekaa high. Thk k 
aftrrwifda ewaored oaor wbh a ikWk djat od pooodod charrooL 

Tho biorha of law on wkirk rotopoao tbo nrtwaH wall form a ehipe i ikr Urgar 
coil •Initifor pkom an ai tka kMUon. and Ika awiaikrT ia tka wppar pMt. Tka ken 
Idocka ara nmk arry irmly Into tka ckarcoal dart, to caakk tkem baOar to rtairt Ika 
pt w arr diom wbhla. ., . 

On tka bortotii odtke armWitreolar weB tnrawd wbkla tka ekaranal tamim kladWil 
aleece an tkrawa, aad eiar tbaaa, alorao of klark ebaneal t after wkwb Ika klael ad 
a wmmr.blowiog machlaa (rnaipa) k giaan. Tka in k kapi ap by niaacaaalt 
kg ckarcoal i«W Ike ntilTBl well Al ika beginnmg od tka oparaiton it k ikrwrt 
down with woodra rwda. Icot U akoold affert tka bwilil^ i M when Ika bw kaewwMO 
too inlaw for tka workamii to 
for tka pmp oa o . At tka and of 
rednetkm an rnn u no a ly tai>kad 

tka nmalad on. being tadlcnad. nabra mto lompa mon ar Im cokanal. 

Tka workman now rrnoan thk bkeka of roMCrd on wkick form the oattar toaiag. 
roUa them to tka cpol wbara they on to ka krokan kilo amall pucci, aad to>Ua down 

Ika teoagwafamall eharronO »kkh eoftoaada tka totoi odradnead oat. 

The aaennd opctnlion k aBccnlcd by elraning tka kaaia, rawmaiag tka elm coat 
big the kaaia anew with • or ft bntotan (eonu od ponadai ckarcoal), aad pilmg ap 


ilioold iur«*ct tua bftUttiftf { oftt viurft tbt brftt ireftftMr* 
coar aa acar tka kcartb, a lowg boo rake k ampioyad 
od al^ 9 koan, tka two paocaaaoi od nmrtbtg aad 
1 1 tkm tkc raw on ao laager rihalra aay temra, aad 


eoarr* 
to 


t 
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lb* tWa iii4 the Wft two beat* of chitwri dMt. loto tfc« mlrmJ bctwm ibrw 
roni^pilntwoortbra* Uwkatt of cb»r. ,»! an coal. a«4 « i«a ^ to«-cakea of 
Iba rwiwwl ctwU anal btiog Ui4. iba bU»i la rtoinaap^ Tb. e^«. a tb»j beat. 
■Bibmaaott of Uaoatioo, «» awaam*. br ib» actioo of tha aartba ^aaaa oa iba 
au^iteal Mark aaila prraM. Vrrj fatbla Jii#a tow do« th^h iW aaa > 

Iba btm, radaoad and mahad, paaaaa daatlj ibnioxh tha raaU, and tok laia tto akg 
haaln katew. To ibe Bm pottrl af cakH othari are addfd ta aarcaaajo^ la wo- 
portioa a the alap rrara«4ia« ftoa ibao. ran town. 

tk* bottook tW ilii* tUff U nui •ff bjr m upper orrHkw t€ r4iu b«ilv. aa4 tiw iiuuc«4 
11^ kl^^ Mn-^ tl- l—T itdit*^ latha haata . Ml .ttjam (« 

aKrtoti^ *»«»la, a aoA aiaM. wbiab k rr^f bf lawuw of a hookad puk » 

order u> W rca|^ liacl, lump or «»■ of ■alkaUa Iroa rasMraa • houn and a half 

by ihk proerm k la gnrnX toft, rary bmIIt^ bjM bM Imla 
■laaly. la (Monica four workaaan art rm|toyad al oaa torp. Tbajwodaw of iWw 
labnOT k only atoMI 4 cwU of Iroo froai |o cwi. of oao and W of ebamoal. mkkgki 
with wood of boreh aad ehaWaat. Thoa(|h lha.r ora roolaiaa aa w anrrap « twr 
coat of Iron, only aboat 40 paita a>« aatraelrd j cr^ition a |aaditb»a *»>4r. whM* 

nmum tn tke ilift. . « . . . • v 

Tk# diCmnee brteiw* the Corukao «jm 1 the Ci Ulm i Ua MetkoiW cnoiiMi ta tk« 
lalirr raaaOiif tba ora al a dkliart iwrratoo. and etaploj^ a ara<^ oaa tn tha^ 
Ilortioa. animation, aad trdaiag of Ihr ataiaL la tba Catat^ topa, OO^tala 
of ifwB ara oMalawl front *00 poaada of ora aad *10 Mada of rbarconl i b4ti< a 
nodoeo of only S3 arr oral. It atay br 'ooaHodrd that ibatw k a aolaUa loan, Maca 
Um •Itarry Iron orat. whwb aro thoaa priacirnOy iiaallad. roaula oa aa a»rra«a frata 
*4 to M par e*M. of koa. Tbr aaina or»i atarhad la tba ordinary Maat flaniaca 
prodora an^ 43 p<rr neat of eaM iroo. ^ . . , . l 

On Iba Cunlinrol, iron k flroqaaatlt rtUnrd ftnta tba eait atrial of Iba bbui to- 
aaora by ihroa nparatioaa. ia ibrw diffrraal warn la ona, tba |4( brlaf aarM. 
with atiniioa of water, a eaha k ohtainrd, which k apio to fona 

a ataond caka TUia baiax troatad la ifca raBarry «r*. k than wotbrd into a Unaa. 
la aaiitbr.r ■t•unu tba pig iron k ataltrd and ca« utio ptaica : lhaaa ara BMitad anew 
ia ardrr to ttoain erndr halli. wfawb an Snally workad into Uocana la a third mnda 
tif BuaafiHilsrr, tba pig-iron k airlffd aod raat into pktea. whtcb an raaaUd. and 
ikao wroofly hantad, to form a bioota. _ 

Tba Prattab fuatble ora, each M Iba allicslaa of iran, an rary ar< U> MiHt into 
while caal iron. An aserM of flaart, light ebarroak, loo airuog a blaal. prodora tba 
nanu remiti. A tareharga of ona which daraaM tba furnace and a ftmk toamrr 
akn Biiaad with mnrb trua, too rapid a aiopa ia ^ boaben. loo iow a drgna m baai. 
aad loo gnat roadanaatiao af tba aularlak la the apprr pirt of Iba fbraaca i all trod 
ako to prodaea a wbiia taat iroa. la ha itata of parBietion, wbhr caM Iran baa a 
aihar eoloar, aad a brigbl malallir laiVa It if rmployrd ftcoanilly ia Carmuny 
tba manatolan of atari, tad k than caDod ainf/iwa, or kawtor^taa. a title whtrh 
it •liUrrtalaa.thoagb it ha hardly aUaar white, and baa canard lobe IbliatrA «bea 

tia onhHtr taker a Unkh gray tiage, and hi fraeiare appaan uri^ or apliat|^. or 
wbaa k rahihha gny ipoia, h k ibao alykd^wrrr Jim*. In a third aprrira of «bile 
aam iron wa obarm will maeb loaln, bat ha rolour rrrgra apao gny, aad Ha leaiun 
k tariaMe. Ita ftartan baa beaa aomrliatra compand tn ilial of a brukra cbeaaa. 
TWa aariny occiin aary ftctjorntly. Il k Lwbka eaat Iroo. made by a aorrhinn of 
on in Iba fnniaea. If ibr while coloar beSwnra kii cUar and tnraa blakb. if ha 
rknetnn be eoalortad. and conuina a gnat many nrnay aparra or air-cclk, the matol 
lakra the name of cormioa.-/oia. or knifer JtM The whitrat taelal caaaot be rm- 
ployrd fiir eaaliag. Wbea the whha k mixnl with the gny eaat Iroo. it bacmaaa 
ni&uiNf uf tt >ui 0*1 ifraa 

Tir OrroMatrtoiaa/iryr.—1013,1044, mmaaiit one of the BanM^rrBarry 

fornacM ao c<imia<« ia tba liana. • Tba exaniplr k takrn lhaw the Afa tafefW r *orka. 
la Ibr naigbliaarbood of Bbingrrodc. Fif. 1044 ia loakralhm of tbkfcrg*. » k tba 
rrBiiery haartb, proaidrd with two paira of bcUowa. 1043 k a Tmiral aartiaa. 

•hoeing partkeUrlT the coortmetkiB of the cmclbta or hearth ta the irflorrir forge Ok 
c it tn orerthol outer ebeel, which girct tn nJicmtte tnpnUioo fa the two beUoet «k 
by aarana of tba irrolring abaft c, ato tba cnmi or lapprla d/rp. 

It. Iba brartb. k linrd with raw-lroa pUlra. Throagh the pipe ( ooM water may be 
inlrodaecd. nadir ibc boctam pbha at, ta order lo keep down, wbra nacataary, IM lea|- 
orratnn of the cniribJr, and Birilitate the toUrtifleanem of thr atiyr or blaiaa. Aa on- 
&a a..(W. 1043, 1044. called lb* cAta (Born bola), allowa Ibr Belled akg or ciadrr to 
tow off fkoia the aarfirr of the awlieil metal. A ropper pipe nr noar |arr* caadaeti 
the bUal of both brilowr into tha htarlh, aa abowa at t r.JIf. 1041, 
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■B to* work* af Batockattc. Tk« kwrtk k. touas 6tM aW ktBr*4 
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rlH>nnl,a»M«kt*t<kFOU«MltototlMla;>nr.^ IlHa, IMi.kafP'^af'Miraa 

■n- bud with Uwir nd* d^lnf dswwwwdt. bmI «f« dniwa torwwd* •Mnniirli MM 
lb* hmnh by ■ booked pokrr, m ikM to* •atmtoly rf »*b ««y U | toi i^ ^ 
tb* nUldb of to« An. at ■ daiaiK* of • or a iarbn froM to* HMMk at to* laWfk 
Th* wiirkiiMn pronod. to Uu* wey lUt h* ka* MaW anMck adnattl toIkmab^ 
Tb* «M ino. a* aMittoc. hlla domi to dnija to Ik* bonoaa ad ito baarto i 
cotmd by ib* toutd •!■«.« oknwM anlUn bm** ae kaa hwdad wito «BJd* •d »^ 
AH*r nnalaf tbaai t4f^ lb* oriAc* *. ba iWa wnhi to* mm kwa by y»w*rfbi Mir- 
rina •ito a* ma rah* (mywrdX 1*0 b i* eo**rti*d toto a «a** sd a fnly mamtmmtw. 

t>arta« (hi* ofatratioa, a y*«ttoa of lb* carboa anautoad to to* aoM ina aaaiUa** 
nUk %kt MUKplifrH^l hj iImi brOtwtb urf famm «■ tjm •f 

wboato oaid* aad carbaai* aaito Whoa toa buap to roafalatad ntocically, lb* 
wufkaisa loraa U otrar to lb* bnrto, tbra tocnaan to* heat to a* w bmIi h alWob. 
nwwiaba* ranjMag tt *0 nnad lo to* blato to «*d«r M ctMMiaw to* r iMai n ii i r ad 
to* nrbna. tbal k, tiU tb* bwa baa to c om* daetde, ar r iAa> i If aac ibaaaa i k aa W 
|inm mad^mw la toia rfltot. two ar* ftom. Bator* lb* laa al iiilaai tb* trarkaua 
ran* tiff* aaimad atrataM odTitmiaa atoy. bat al a high** kr*!, ao toal aaia* ad It Bay 


TCmis B|KMI tiM MHlt* 

Tb* vrtobl of aach a f aiy * or Broai i* aboot I «*tl, Winy to* ymdael od A aata. 
ami 4 od |dy iron * tb* baa ud trrigbl to Ibrrrton aboal M p*r mm. I4« yoaada ad 
cfaareiial an nanaainl Aar tarry 100 yoaada od bar iroa obtatoad. Tbe abal* am- 
ntioa bail about 9 boon Tb* bcOow* an Hoyiprd aa aooa aa to* bloaaa to nafc i 
tola i* imotcdialady tnuuAnrad to a ftiry* hainiarr, lb* caal'lraa bead od wbtoh 
aeiyin B or t rata Tbr Miaoai ia yraalir eoa itoaa od fboreby. aad dtatbarfaa a 
coaaiitonbl* ^aaaiwy of aoiai-daid ciw^. iIm toaip to tbaa diaidad by toa haauaar 
and a cbi**( nlo l or 6 toon a, wkkh an ra-b* a tad, oaa aBar aaotba r , to tb* laan 
niorry Are. to order to W Airi|td into bon, abibo taathn yty od cool total to hid to 
too plan, to yrvpor* tor Ib* forantioa od a ae* b la uo i. The abotr* noc n a to saltod 
by to* GmaaBi or iui^ rrBatog. Il diflm fton Uw dared dratd- 

/Wardra, bvraooo to IB* biter lb* hnap to ool tnraod o*«r to Maao. bat to brabaa, 
and rapnaod to arpania ptona aoecaatorely lo tot rrAntoy anwrr ad toa bto*t ixar to* 
taydn. TW Prrnefa call into par pnrMooa; to to atneb llybtartrfirk Iban iW atWr. 

Tb* ijtuDly od toe too* to trtod to torioa* aayi i aa. Aral, by ratotaa a bar by aao 
and. with lb* tan baada orar oae'a bnd. aad bitoftof it fbrriWy down to alrika 
actoM a nanw anril at ita coalrr od pertaaatao. or ooc-tbird IWm toa Mb*r astrr- 
auiy od tb* bar I after akleb to laay W bant baatrraitb aad AMwarda at iW pUe* od 
prtraaaioo oerrtn] liiHet i I, a baary bar may W laid obbqntly ertr oropa aaar toa 
rod. aad atrnak attnoyly aito a haauner with a oama yana. ae m lo anrra it to op- 
poato* ditwtiuaa | or abOa Wal*d lo rrdaeaa. iWy nmy W kneaded baektrarda and 
firaarib at iW aaaui apol. OD toa fdyaod toa aarO. TWt to a aarera trial, •bich toe 
hoop L. flaediak iroa. bean aajpriaiayitr. raiittiay aa it to baauDertd a pboaidMirk 
oduur. paealiar to to aad tatWbar total of Clrmtoor. ablehatto rr a eia bl e a it to ftir- 
oiafainy nyooA al«rL TW tfaryiac od a bone-aboe ia nckoaad a pood artoerioa irf tbe 
qaaliiy of iraa. Itt ftndo a i ftoCi Aawa to drlactrd by iW abora am4*a i aad it* 
fiaear atraapth aoi* W delarailartl by MiB|aBdum a leale to to* leaar (ad o' a bard- 
drawn air*, of a glrao alt*, awl addinp a ei abti tin tW win br*aka. TW trvtiiara 
af Barlow, Tradytdd. Dodfklaaoa, and Fairbaira aay W c eai alt ad wtob adraataya 
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‘'JT"""”’”/ ^ .n~ _Tte aU«et >j 1 % *» ••»§ ol u iiwj •» ■ to iw<Tuia 
Sfc^r o. Ifco Ih^TkoU te lU UoM tmmc. rottfcW V'JT^ 

OMuriatod wttfc ll bi iW ore, •• tW U»e foCMT mmj W ,<»<siaod ia • *»mm 

SJ^ltru^toto- of lha CT^iUo. w 4 th«>^ «» iJit*? *" 

tr»n,f«ofo OM oaW ho obutooi la « a»d fcraar* ooaac^ auh■ lAaaaoy 
■I tT-«« M ^KiTte hflabl. aail aWa aiad* rapowoljr fa o«a>^ Ih* fvaae*. to 
ZnZtLJh !r^ a m thol tow aoooy. a»y h* aioJ* ot tW ootao uaM. t<j. oW 

M «wh«aaniata,»adi tool htdopth lhaa tW aadw oido oC tho ww W tW loowaW 

ban of uJa^rSeh torn tho *Tal». U u»d« that the oahMoaiao oiaicliii* a»th lao 
^ ta ^ora oboald «»• d foaildo oomramd. k it atoi^J r»q»*^ to add a 

IW/thirr diTtdoo Ifoa onro iaio iro oUaaat i I Tho alaaW fim ondra, 

afiJt, ofijMtK ima. and the Ltw^Unt I. Otto etyataiag ali^ h^ 
rjSrio M froai aMoUwr adautlata i a. Ono wm-.^utat lailowha^ tatt 

IZtalTnXw ao oJUi, ». Of» ^-uiaiag mhea, aad 

tliu^an faoihlo akMM. Oroo of iho «n* olaoo aio* ho lodaoirf wttbotd any 
hat it la alwaya b*«t» lo aaiHay oao. aa it 

iSli "h^maj ho aaod. or. Cottro, a faaiiJc oanhy aairatr. oarh aa ordiaal? tow 
Irt^ Orra of iho 00000.1 eUaa toaoint axao haao to aorta at a flat, ooeh w «ri»>oat » 
a oiiatai* of oarhoaato anbao aod day, « cwhwi alo of ttiw and dotoa wy i 
af Iho thifd riatt an aiiaad with oarhoaato of Uaw la lb* ynwoniM of ftjin oao-^ 

half lalhrto-tooiOa of tha aoinht uf tho forrijea aiauar prrooat la tho «»N 

S.nhTta^^a.M aa a dT-liaaia tho ton. 40.^ ajd gnmally 

lio^ ii«t^ a-anaaodaa oftatUc ott. ablth 10 Uua ela«|ia.» U 

aoMyrd oUh tho addUioa of attioa aloaa, hat tho augooaua opathicona iv^akt liao. 

novo of tho #fth ciaaa miairo iw llax. .... a . ■ _• 

If. it.d if I aodai-ftor d>* aaatjr. —Oar boadred KTaiai of tho ora ioelt pultrriaed 
aad paaoadUfoajth a^ tiwa ox* troll adxrd auL tho Swi. *■<> JxWa lattw 
dand iate tb* ttomitb ooooatky aiadr in lb* eraur of a rtacibl* that boa boon hard 
vitb charcoal»tb* liaio* of lb* emolbla b effected by *“i^ b 

luvdcnd and tii^y dampod cbarcooi or tonayw. "V* f tbm ranmod lat» a 
tdid torai by the at* of a liftbt wooden pcttlo. Tb* tasted or* aad fla» mate W 
^rjnd wUb eUaraooL Tb* oracihia ihoa Sited la aloord wilh aa *wtbm lid hterf 
Sr. clay» and it » ibtei tot on iw baa , la tW air 
h* ttrt alaaly raMid, th* damarr itnaaiaiaf ehaad dona^ tb* Srte h^-hoor. In 
■i,u Zr« Ih* water at tb* damp ehareonl rabate* aiowiy, aad ib* dooaidatiaa of tho 

« U ftSmWiw! boat witei 10. high « to- Ih. lwi.« 

^Had aterowwrTlh* da, tor-ted wadd dteted.o 
irZL wtteh woaWl bo loot la lb* boltoa. aad ibaa gita an « f re w ua* rwtedt. 
half aa hour lb* damprr it gradoaily opmood, and tb* Sinter* heiaa Sited with ftort 
Iho te-pnte.r. it rawd ptafftaairriy to a white h.te. Mi^Kh wrh it mate 
hTwainiaiBad^aioarternfanhowi tbadamporia ihanckard^ ibo fataw w 
aliuwwl to oooL Aa aooa a* th* teoipmtarr la mSi^rlMly redurwd. tb* waniblote 
noaatod wd *p*ti«d otcr a ahrot of bfowiffpaprr; tb* too^ la canSdly mte^ 
and lb* baUoa rf cate iron takoa oat aad wrigited. If tW (aptrim^ baa bw* 
nttealy temecaafal ibr iron Will ho fanad at tb. bottom of tb* cmaihte la a a.^ 
pmadrd bnttomand lb* dag wiU ho mtirdy fro. from any adhonag mruUte gtoh^ 
aid *UI raoomM* la appranact gtnn bo^ glaa a i *bonl.b 

, ^fU ateiaUic paniote*. tba **p*TiiBteit te am ateiaianl* a failwa. — t b«y y y 
gmandly b* raooratad liy waabiw and tba magool. 1^ man laoalring itounw^, 
S^rrdwteUactal abonld b* tound m a partiaUy atellod atal* and no* cdlrc^into a 
datiwrt na*aritliidical*i aithar toa. low a Um^tnw <* 

AovM. umI ihe €xp*fi*jirt nuM fie r«p(«t«d. Tb* im* oteranl W «ot 
Bonu hte coalalna aarbon. aad if tb* or* it nmngimltofoim nmngan«*i tb. roanll it 
{wttfbn marwhat loo high, though indiealiag with anSteteat taartnaa tor*n maaa- 
tectaring p urp aat a th* riebotaa of lb* ore BMjod. • ■ , . v 

IlmanJ OM* of »«* «**•—Th* 4|«*nut*tito datottainatioo of tb* Tamm aa^ 
,uac** that otcar la iron ot», damwidi cat thmp^ of tb* oporator a maaMetabte 
aawmnV'f diiH patiro**. and caa only h* pnfftably nndwtakon hr thorn 
bar* arnnirnd in tb* Uborntory n Ibarongb •eonmattne. with anaUucal .■p.niioate 
Aa. bowrrtr. moeb attenUoa ha* of tel* yam bt«a beteowad oa tba tca^ aalaa of 
• ad* 


mox. 
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bm ar«^ and m Mtabi »!>■»» tn . via. ■ «i y .i » wr . tayw. w4 m* 

prnoM. whidi »rry e n ii d i r^ y vifc r t »fcr»f vaia*, »» 4 mb 

M nciu la giv* a dHailat aiaaa a t af iW CfMrtaliaaa la ka gtrtbnanl ia arkav la amia 
m a» aa a a ral v kaaala l gv af iW fi^ y u alla a i <<aa ara. . 

Takia* itr iUmttniim a iraaiawa af Ika aaai «aaifliraia4 aia a| i M< iiB a, tka 
■akaUarra ka^daa ma la ka hnAad tar, aad aaCtauMd, aia aaaa aa4 

r nl a»rfk aqgiaai aakka, ta<j)riar (a* aakkUtir arW, aal ai tara/fimia ^ vaak fAaa* 
aWia arai. tafkaair an4, akri V ariA afalr aaaa g iataa. a ^ a a ^ law. aa4 aitalMi 
innl. lia, aaffrr, aaU arafaw, ala aha n e ta ii o a aW y aw* aitki iWaa aa aa ii ar* BMgkl 
Ibr akaa a aaafaaiaa Ikalr rnaaaaa la catmaiaal kj a afadai afnaliaa aa a laiga 
qaaalH; am 

Txa grral cam raaail ka kaa ln aiJ aa Iba mm fti af af am lalraM fkr aaa lj vW | 
la aiaek tiaM aaj kkaat aa aa walaM lyarlana (aaUa* ll« a afacial 
iikjwc i ) U anew ikaa awhaai tlw « atB |<» iipii r alitl agaa i hn a k i k* wtrrtrd traai a 
la^ avals vkirk akoaU ka I tmm agkly (na* avvr. aa4 arvaral dam aiaava kdwa fVnai 
diSmM patta i ikm ■!< h* coaiwlj yuaitom l aa4 awai^ aa4 akaal kalt a faaa4 
lakra fnaa Ik* a—ikaaM ka p a ia wvvj la a waU mrkal kalll* kw aaaadawiaa. 

I. /karmiaakia ^ matar (tymmmapar ami eamtiaad). — Ahaal ka fiaia* nt Ik* 
avvam <lai*4 ia ik* aaiar atm ti I aa (brtkar law af adgkl I* tvyiriiiaw k i Ik* low 
ia4>valH Ik* fcy||viiw »n w i aalra i Ik* rv*aia* b hMVadlwvrf tala a lakr af k^ alwi^ 
IH akiak i* ikaiiird a a*i|[lM4 Ink* cootawiapt akl*ri4* af cakiaw | tk* poa^ la 
tliaa (ntaatl; raiavd la a low m4 kaal. ik» ctaaklav^ aahre ia ikvmW aayil l i*. aa4 
ila ittiaaai 4<>«rnnia«l kj ik* ianaaw la arlgtu at ika rklofUa at aalWaai taka. 
8aai*iim(th* bfdtaM ka wamm) coataia at muka* IS far aaalaf aawkiawl watrr. 

S XtJmJkmtir aind pfaJ amipkmr. Frara SO to BAgmUW af Ika afa am riigi*l*4 attk 
kjrfnwkliwW arU. IIwtH tad aatM. TW Uimto, lu a nulfa lil if atriaiary kf 
•opvwaiMa, b pneij^iutH bjr gml «tm* of l•fckIrW* of kanato. Etwv Ira pwrti 
of Ik* aalphato at b^u prMlM«4 hdival* S« 17 pan* af lalpkanc atii Tk* la- 
anialilv n* tla* aa tkr tlirr la (liMd ia a ppiU cra ei k l * aitk aOm aa4 caakaaal* at 
anla. tbr fa*rd toaat I* 4Mw4ttti la kj^tneklari* and. m^ iratod to diTi n aa. aww. 
uaad wbh amtip a«id, dilaiad aad Uwrtd i fnaa iSw Alimto Ik* mlpkariv add i* 
pimipltalvd a* nlpbatv of karjrta, rvrrv loo pant of wkick Mieato la-TM lana af 
aalpbar, and tS-4k mn« at k balpliidt at irna. 

lo ihv aaalftM of tuaaulii** i« it araraaarf to k**r la adad that ptidikaid* at baa 
ia pwnidl} ivdaevd wk*a kmM with Rady dlvidad Iroa pvnlaa md hidiadUad* 
acK wl^artr acid ketag Rmavd. —f>ird. 

IIUpdMtr arW — Frow Ml I* 74 fraiat of Ika or* am digtwwd wdk hydrorklad* 
add and Rlwmdi tka clear tnlaiaia. which akoald aal ka Mb acid. I* kaM wtifc 
irnaaiw, added ynduMy la tmall qaaalillt* till H rhker kcriwii* taliiar- 
KM, «r ir^xn •otiMr* iMliciiiiiif Ihai tbt prro«id« of hMi arisiMilr 

pevami ka* beea ^aetd to pmnaaid*] )k* mtatioa b acariy MntraJbrd wiik ear' 

bnaate af UBimmia, «m* of tcatato af tauBoeia added, tad tk* Uqaid bailed I tnaac 

aoiaiiiia af pwrvklarida of iroa b tken added dmp hjr drop, aaiil Ik* prveipHtat* whim 
lon»* ha* a diadoct nd cotoari Ihb precipilale. whkh enataiaadi ibo phoapkorieand 
origiaaUy pmeot ia tk* or*, b e<>IleetedoaBRller,wa*lwd.aadtedi*w>t*tdiahTdfa' 
ehlana add. lamrie acid tddfd. tad Ibra aiBBuab. Fraia Ikb aaiweawcal * 01 * 11 **, 
the pkeapbone acid b iaaliy precipitated aa awnaoio'pbaipkatr of awgaaait, by tk* 
alditwa of rUoride of amtonoiaas ialphate of imumnii. aad aaaaam,L The pm- 
eipital* n allowed S4 kwam to aalwid*. il b ikco colbcted aa a Rhrr. aad if I* ha* a 
ydluwcotoar, w^ b *1 bm« iatariakly Cw ea**. il b twlia*nlv<d ia kydnxkladaacid. 

iwom taitarb acid baiag added, Il m agaia predpilaled 1^ aarawaia; luo pan* at 
lie lilted pyrophuapkal* at angania raiTc*n^ to M'S pan* af phwaphorie add. 

AUalaa — Il wa* aacwrtauicd by Mr. Pwl^ that aearlt lb* wbob af tk* aliali 
pnarot ia aa iroa am am naiuiard ia Ibal ponioa whith b laadaU* ia kidro* 
chlorb acid. The rrddaa fio*i akoot 50 gialaa of lie om b plattd la a ptatlaaai 
«ap«ale. taabtened wiih aaiBMaia. aad eaaoaaR M tevonU koan to ik* aetiaa of 
by^aoric and p^u la a elated kadaa dbh i b ouy be ametaary to m|w*l ik* ope- 
mba if nuch tilica a pmval t il b Uwa dowiy beatod to doll iwdaras aad dia- 
*i4tad hi dilate hydnoklude arid i Ike adalina b aiisrd wiih aarrm of baryta water 
and fiittnd t ibe race** of baryta b maenad by earkoaato of nd lb* ao- 

lirtioa b ■mporatod to dnar** aad igaityd » lb* rrndae b lediaaolved d a Unb bot 
*dar. tad a Cnr drop* at nubi* of aaunaob added. If ao preciphata or rkmdmew 
ntem h oiM' b* oae* marr rvaporaled lo diya*** aad gmly igmled- th# rvtida* 
b rhbnda of pot a aa un a. 100 partanof wkbli todbate «3 part* of pouth. Wiotild 
"f orraaioDcd a prvcipilal*. h waN b* Rbarnd <ifl;*Bd iha 

rlear iJgaid rvaportlad. Th* leareb tw pmtaah b troaMraotae aad bnitkr i H Buy 
be tlto^lbiir nailtlcd la a ircbobal asalyiic 
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ioR .1 roirt for ooioo bw aqr«o«»a *IA kofooter.gHow ^owim. » »r 

llLlod ood voillkoa. TIm Imt.cs^Vr^ “< 

fro«S rotb.T» oeoc 4 ««< W»b* b»»««Uooopoo. obo*.,iW jokoM»««i 

*rh^W.■blobfonkitok* » ciiridCTobU yort rf ^ 
iW Ur« ooa l«l>w^»“* *•“ of otro Ibo k 

1am MMtaLnvd ■/^•r ttA4isf « » •tiftbed portma •€ Un» «r» wijplwrw te^ i»d UiM 
^rliTTiiT reMbly.bi lb# Um MitelMd b tb« •rtim Wttlytifc 
YikU i^hiSk to fkHrStl itnSk Ilf th* ore with CO,a* M ftmio. of dry 
tanx. »«d »wli»* the iok, wWeli eoneku of w»^ and art^ o^l byjWnrti^ 
thm wttitfT obOu^ U » pr»Tt»«i ^ ^wunhr m etrboiile 

S^JT TCSkh.^ ho!^. « 0 .«»«'» “ «*««« •k* ~»- 

roMoo of tbr eroelhW. thoa(fa the reeolu ore *e»T oootrol* do. ne«. 

/k-ierwiulKW </■ the m—Thl. k twrfwW « * ^ 

either by the eiduoetrio otethod of Mmrjnientr. or by th^af P^ - 
:^J^eJet reeolu Monorrue-, ..ethod k ^ _» rg rri.:g^ ^ ^ 

of prutwude of irat ood armonRonilr of pot^ L..?^ ?li 7 m 

Uiirr k dceoaiDowel eooclly ^oortinoot* to the i|iioMlty of truO' ore 

(ohovt 10 «yiSpoiB»)kdUool»edlii krinM^ 

the tniniaram of ooldatiiio by treiliim the eolotioo with eWphiir «!< "“ (<* 

Wiihrfe ef eiiiior- tj. ood botUlig to eopel the eseree of eolphoiuoo odd | ^ 
of ^tiemuiiironote of potaeh U thni rooliooolv odiled drop by drop, uotU the ptah 
rebioropo^ ood the ontober of dtekkekbi/ the boreOe renoiivd ft» iho portm 
oeeontely noted. Tbo eoiouoa thoold he ooooidnoWy d 0 ot«< ond there inok be o 
coftckol qtiaatrty of ftee ooid preerot lo heee Upoloiioo the peroo^ of ^ fenoed 
and aln> the ooiJe of tooagaocer. The whole of the iron moet be ^ the wioima 
ef oeijuioo. ead the roceoo of ettlphumoe odd loau U rotniJeiely eopelWi if 
the latter prrrootloa he oeR l rrted on ciroiteoMe eeeuU win he ohumrd, no the Hd- 


OCtt 


ran.N. 


aeii «U1 hwtf Mk* mjgm fraa iW 


dm mtt hi 


T» |if»fiw tW pt 


mgiam 


fala^ 7 ;«ti af chWala I 
• ■MiMhi 


10 nria 

hjdnia of faiam. ■ pan* mt y t ta id i af ataa^MaM Ma Mamd^ aaaia. Hm 
MBBOB iai ana* ha la IW tam foalhia a a adar, aad Uw Mtaah haa laa ham 4ia- 

. aa4 dM a A haaia<l la 


aataad la watar , ia auaa4 atlk lha othar 
' dali t ala m fur aa haar. Tba Ami 


aa «laaratnlrA a tnlaiaia aa aaathla. aa4 4>lala aMria aaid aAM uM liar adaar 
Im iiaM af a haa alift J ahdali It h aftara t fAa Bia taA th i aaah ai hl aa TW aalauaa 
aam ha AfAiaHad tram lha aaaMal af mrpmlm a i a ta r. aaf km la a (laaa 
hoMlr. ir iIm aa i at i aa ha ni|irala< it yiaUa hwattAil lad aawalar trttutr : M la 
iwwarlaa B^ Ja y ihaaryiialghuhairayamaaiafihalaal U|aga, aa lha aaialiaa kaafi 
Biarh batlar ahaa aa aHa^aaaM la fim at , Ta |aa|wn lha aanaal ar laM la|aar, 
a aanala aM atny , aiy 15 graiaa, at fmm Ama ana an liiaadtiA la farm ha4ta< 
chlarla aaiai aftar lha fiaiaaagaanal at hydngaa kaa aaaa< aaf lha aalalm la- 
c taay laia. lha tM|aar ■ fitaM ailb ahaat a yial id anoar, aa4 aaaanialy AiiMad hy 
■tal lala laa ti|aat |auta, lha aaailiar af hanna diilalaaa at iIm aatahaa m 


yamaiifaaala fii|alnd la yawhua la aaah lha ^lak aalaai li aaaaraMy aalad • 
ihia aamhar ia ihaa iiaaknad •a%Aaaa iaia aaifhl lha 


aaiffhl lha laaah at lha laaly iii aa 
hy dhaalaiac lao ftaiaa af lha eryMaSiard 


mykiyad i 

A a tdhi aanaal bfaar la 
Haaaii la IO.aaA yiiilai afaaaar. 

I^Baay'l airthaf ia haaaf oa lha r a al y a ai al aaliaa at ahfoaila aaU aaf yfoanidr ai 
itaa, ahrawhy a naaatiaaaaa at aaygaa takaa yla t i » lha y n iu aida af Inii 
auaia n ad lata aafMhi^ aad lha ahnaae aaM hrta aiaiialaatda af rhwla 


yafMhi^ aad lha ahnaae aaM hrta aiai|ala a td t af rhwlaai. Tha 
| nu ca » la n ada n ad aa A il l aai i— A aaaa a ala al ^aaai h y af lha afiachara ia wd a a ad 
w mana mndar. aad aaa half al baal of ihli ia aiM llinhar yalatfiiad aaiil h la aa 
hniaa ymiy haiataa dw Aa«an. Tha laal lalMlaa if M ahmaa la af ynaah ia aaat 
twayaradi «4 « yraiaa af Ikia nil ia Aaa yaadar an vambad aal, aad yat hMa a 
hanna yradaaMd iaia 100 M(aal yana.aa4 aana dwilM aalar h adataaada asuad 
IB Bidtl lha iaamuarnl ia AAad ta a Tha yaha af lha haad ia Ihaa aaaaaWy yhai I 
•» lha any. aad lha r aa t aa t a a gi ta nd hy rayaaladty iaaartlait lha hainaiiat aadi dw 
aali la dhaoiaMt aad lha a nlat iaa nadwad of aaiAiaai draaiiy thnachoat, Rath dial* 
alaa af tlw aohaloa Ihaa yaayand aaatalaa 0144 yralaa af hichnauta. vldab Ur. 
P«aa* aaaar tal a t d la li rr ai i aal la half a nala af waiallic irao. Tha “ ‘ i irili 
wan ha fata, aad ahaaid ha IhanagUy driad hy hang haalad la iaaiyini Awiaak 
100 yrauia af tha ysWariaad iiaa-atana an aav hMUndaiid ma a Flanon Aaah anh 

li aa. ba Bwann af wmf bydnahhiaia aridaoAiaa. af dwlilad vawr. Umia 

eaaahmaiy ayyliad, aad lha aiistim orcaaioaaOy ayitalad aaltl lha T<frr»taaaon 
oaaaad by lha aacofa at carbaoie add onaaa. tha haat u ihaa I in 11 aaid. aad lha nla- 
^ auda to bad. aad kapi at andaratr ahalUtioa Air M adMtaa ar a <faarxn at aa 
aamr. Abaoi • aa.af wuir an ant addad aad auiad vhb ihr ooalaMa of lha Aaah. 
aad tha vbaia Aliand Ibid aa myaratiaf haalo. Tba Aaah ia riaaad arranl liwn 
with aatrr. to naona aO adhniiMr aolBlIaa. add ihr naidar aa tha Alar ia aaU aaahaA, 
Atraial aaaaU yaatkaa af a vaak wlalioo of rW yraaiiaw of yalaah (raataiaiac I 
pan af aali to 40 atur) an am dnpycd apaa a ahilB pornUta ataK vhM ia 
raiaainUy plaaad Air icadag tha aalatim ia Ibt Imia daaiag Aw atm oparadao. 
fhr ynasnd aalatwa af bichnwaia af yolaih ia lha haratw ia Ihaa added aarj 
raatwaaly lo lha lalaliaa of ino. which anal ha nytawdly olmd. aad « a<wa aa ll 
awataaa a dafk gnaaiah ahada it daDald b) oacaaiaaiuiy laalid aiih lha nd pnmaoo 
if pm* awy bacaaily daaitby lai^ oat a aaaaU nuatiiy aa lha aad of a ghaa 

rod, and auahig it with adrop of lha aatwiaa aa Uw yorealala aUh. WhaailaaoiM 
Ito lha lad dn» aamruiaalat a diaitael hlaa tW lha •mtaliaa la hmaiaaiwi | lha 
bamar ia altowad badraia far a An adaatat. aad lha aamtirr of dtroioM af lha ira 
liqaar caoBB^ nod at. Thia aaaihrr anhipliad by A giaat lha anoaM af laoa 
par MM Tba Bia aa a an rslralalkni far taaattaiaiag lha —aiounlly at 
prsmidr la ohriona. If tha apaatnaa ahaoM cwugta 'nwo ia llw fana af ymaidB, 
tba bydnahlaric niutna ia daoaidiaad aa baftn by adpiiiw if aaaioai^ Tha nn- 
aeaec ^ p^ida of Inw ia aa on ia raaUr daiaelad hy diaaoiaiag M or 40 graiaa ia 
htdnahM aaid, dUauag with walar. aad taaUog a portMo af lha aoialina with nl» 
pfaaym* V aaMamn. If a dacidtd bioud>nd autoar ia prodaaod, penaJda of ina 
la pnmt If it ha daaired la aaeartaia Iba raiatira proyoniaaa of yamida aad 
pratoxUa cf iroa ia aa on. too ayaralMtaa anal bt ptrAmaadt ma oa a ttaaBiiiy of 
iba on that baa btaa daaataad ia bydroshoria arid ia a ataat atapyarad bouJa i aad 
aoiil^f oa 1 aaaoad ipuatUy that baa beaa dlaaolaad ta atuaU aad llm dmidiaadby 
nl^ of awowaiaor by awtallla aiae. Il ia adaiwWa la ioudoy ihr aohiliiai af 
biaknnan math wrakn that propotad by Or. Praay. aad lo randoy a haralta 
pfnJKiM m cubk mtll iM ift f i A ftmd tttnpk U I gnta af rngumc irc«i»to 
vnhk tralimHm ut T irtirngnu 
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IrtHt li dviMCMl hy tW» |Wor«^ *^*^* **^^ , -r |i— AUkvbv vitfc pliich 

tloW — Ml MM MUHbMonf rttmlti, <m mstmnt m o» puproi^ ww* u va 

pr^npiM lb* dlt*f«i oUwoo oifl. grmt «f rt>^ SrST* 

ShSodMIal MOT bo tWd la o rJd cmelbl* mtb oo r^ool ^faof l*!» ” 

•nb md iwlw ho wrillta •f for* otkotow torbooota; t ho ^ *T! 

«tth won* oodidod wltb bydnwbkirii or^ and dooHj yfodpitotcd bjr cblerldi of 

**ArII^«._Tb«i owMl h ditomiood b* ih«p*w«i dimriW to itt oMinatioo 
ia ntrow Ibo trwo Baa* •*>•» in Ub gploticn w tW of *7^*!*^*^. . 

4rf ft V mJ cow-r. —Tho nUro-bydrotblocie ooiMion rf •»••“*<•> “. 

todrro<«> »*-*«SIoa wiib bydraebiotio ofid, owl dluaod. Tbo mm ra tb* etaar 
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la arMacMwiit W koUiat aitfc a ai Mri wiI p aa tii y al mifkiu 
af aMaaia. ibt (oialMi m UiM iM tl haa bal all MBaa af lalaluMiiaa acH. U k 
Um aata>au4 ailli atfiriiaTaaiM b^raOM, aB4 aUi<««4 la Maai fcr M boaia ai a 
eka»l aaati Uw axtaaa afgaa U bailrd uC aaa tba pwci fma ia. H tmj, a a H ia<i< oa a 
naatl tttar aii4 aaU vaiWt t« k <Ufnkrf «ilb aiaaaa at ybXi <4 fttmimm, abwk 
aianirta iba laitAiria at awaata. laaiiaf Aa aatfliiia at aa laaahii i Iba 

lattar k baaniayaaiJ bf baati^ «i<k akne aai^ aa4 Iba yraaaaaa at aaffar aakw^ 
bj tba aiUiliaa at ■■■aala. wbicb y aaAkaa a iaa blaa aaiaar i Iba aalpbaia at 
afwaw ia |iaai'i|iiiaia< froai ba aala t laa ia aa>B)H4a of fMaaauaai hf 4ilala aalabark 
arU I ll aux ba ta4laialaail ia afaanyM. aii4 Iba akha mrit barlaf baM aa^aiW by 
atak'iaiian, tba aiaaaic BHy ba n bai a it ia Maiabb aayt n aaa 

Xteial ami aabib.—Tb»a aaitaK V^mral, aiU ba iaaa4 ta Aa aalaiiaa (Van ab«b 
Aa cofpcr amt anamia bara baao aaactyiiaiab by tal|4iaaaaa4 b*bta|^ Tba aalalMa 
ia aa ma Maak. aa4 IW aaai|alatMa af Ifaa pca ai p a alab bt ah|^ aaaaai a^ aar h aaa la 
of taryta. aftarabicbiha alabal aab cahak ara aaaalauaaH by a a labkr at laiia»aiaw 

Ctnaaiam aat nia lA la.—Tbaaa awlala abirb abaaU ba laabak Ar M Iba car- 
bnaiaiiMn fatUaa nkaiard by biaauttuac a larya <|aaa«ky at Iba kaa ta tUmta by* 
Aarblaria ar aaiybaria and an daireint aa Minn ( ll'abkr) i — Tba I aa h ad naidaa 
ia iaiiaaMdy auxad atlb uaa AiAoT Im aaiabt at ailrab aad csyoaad Ar aa baw ia 
a cranbla ib a gaatW ifakioa. Wbaa rael. Aa anaa U Mdarad aad badad akh 
awar. Tba tllatad aafaulea k ftadaally aisad aad aall aliind a«A aiHla aaai, 
takiaf cara ibal k aisy alii) raaaiia diyblly aibaUaa^ aad ibai aa aHroaa and k 
bbcruad abtcb aaaU rtdaaa Iba aaaadw aad cbnaka aatda. Tba adaliaa ia ibaa 
aiiard anb aa rural at anl a l l aa at ab bi r i da at barkoa aa ba^t aa aay yrmpuala k 
imataaad Tlw prmpuala, abkb r uad ki at r a aadia la aad abiaaMla at buyia. k 
daaoaipDwd ailb aiiflk raera at dilaia laiybaria arid, aad ikaiad. Tba lllrair k 
aaairdkrd wiA a ai aaia l a. t a acr awa trd by rrafnaatiaa. aad a ftacauat af cblarida 
at aaiaoaiaai idarad ia k. la firuyartiaA aa Aa aa la da a baaawia aa la r a i a d aiA 
ahiorida at raunoaiuBi. iaaadak at aaia x ia i a k dryaa l kd aa a abHa ar taliaw 
cryttalUaa imadar. Ta iek Ar ebroaaraai eaiy, Ar auaa aftar faaka aab aW ia 
ratranad akb aatar, aad tbaa balkd ahb rarboaata at amaiaeiai tba ailalii k 
a rnlT al k a d aHh aartie acid, aad Ara antata at liad addrd i Iba yrodacliaa at a 
ycUav frcciyiula iadicalaa rtcaai n and. 

Alaaumam. —Tbk Buial ti bak amraiad fnaa tma, by Bnl irdaciaf Aa ktlar ta 
Iba Maia id (aoiaiUr by Mil|>biia at aatawaia, Ibra oaulraUaia^ akb aarbunala at 
aaia, aad allcraardi boiiiM akb <urM id caaalie yoUih, aalU Aa larrienata ia 
blarb and ya l r rr a ka t Tba aidaiiaa k Ibra bkiM aC aUfbUy aadbikud akb 
bydrocMoria acid, and tba atamina prtcl|Mtaied by aalyhida ad amanahna. 

Caltiam aad Ba y a w ia a . — Tbrra airUla art taaai A Iba mladaa frnai abkb 
iba iraa aad alBaiiafaua ha«t brca aryianlrd i tbry baA aaiat pmhablr (murAar aub 
Aa alaniaiun) A iha cak ima A Aa Ana of aAy, aad art bak datrriad la Ar hArb 
naidar abkb b laft oa dkaulTAy Ar ima A dilata mlpbario ar bydrorbkaA arid. 
Aftrrdlgratiay Aa midiM aiA caakie yat^'aad baraiaa aaay tba mpbiw, a rmaU 
<)untiiy of a ml paadrr k lall. abkb A roaipoaad at tilirw aei£ oiida at irta, 
aliuBiiia. luaa, and oucnraia t if Md ynAk at caat irM an nyrraird atm. a mAU 
naai i|aaiitity at iaaetaUa raaidar aill ha nbtaAad Ar a •laaMitatira daWrauaalMB of 
Ki ceakitaaau. — IL H. N. 

IRii.VimilMiK. SraTnata. 

l(»INGL.\S8{Odl> A Pmatmt, Yr. i HamaaaUue. Grrm.), lAtbyacolA, IxAaaflla, 
frok {(Ml. a Sab. aad afAAa, glaa, ar Fiab glat. k a abitkb, dry, loach, anm-traea- 
parrpi lutaUaea. laikad Ala dtffrral ihaiM, oftao A Ar Ana at a lira, and 
coaiikAc at nnobtuiaa railtd tacrtbcr. Good laAcbai k BMhaofralik A Iba aJr, 
bat a katbrry ufrk, aad a maaluab laka, aaarty taaTpid t abra krrfad A*raid aairr 
il taaik. Kdlni^ aad irpaialM A BMnbramma liarioau Al tba boitinc baai li dia- 
tolrra A aatrr, and At loliitiaii. oa raolAc. flimi a ahita Jelly, abieb I* anai-lnuk* 
yamtt,Bihblr A acak aclda.ha<it piTcipitakd fhwi Actaby alkalirt. Iika^iaa, 
aaariy parr ; and if aot brittle, lAr albrr alar. Ait aapaadt oa ila Bbraaa. tad chalk 
truaia. Tba abiltk aad flatal k prrkmd A coomrlrr. liAclaaa' k prataord 
frooi Ac air^hiaiUrn of karemik, aad nprrAlly Aa frrai karynia, Ar Animnaw 
kam, abkh k fiibrd on ibe ihorra at Ar CaapiaB Sra, aad A Iba rirm toainc “do 
it. far iba laLa chAty of ba laiinminc bAddar. It A abo obuAcd frooi ibo A. amt- 
Utaa, tad ibt A, Giitmtaattu. Via arc Aftainrd ihal A BbmA At SUana aUmia A 
ako caapA Ar Aa poipoM of obuAiac iaiaclaat. 

Tbr prvptrUAot of kiajriak ia Jtaaaia, and pankaiarly at Akraraa, cmaAia A 
ataaaAc iba iwimadaf bladdm ia aairr. rroioTAf rarrfolly ihrir rilrraal r»l. aad 
Aa blood abkb «Ani oorm Ann, pMtioa ibaai into a brapra-Aa. Htncralaa lUnn, 
aafiroiiig ibm btlaata At Aads and lalkii^ ihna Aw «n.«il -jHrdnt Tbry art 
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iud2^ ^l2l2n! •!*> l*owo4b2?fa2» briooftag Is tb* rbo*bob*di*l » 3 nink. 
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eo6 

fcnM if to* i ri iM Wl i wj mm . ^ . .. . . ^ . 

Fi» » in iliiM I t «f ton tow. r BBMi li * w i t > mA MBw*i mA ttoM« 

^^rvojTr^cCiSjrr.. Owm) TWmm— — 

eftM iliftoBt. w»4 if ik* «Mto« rfto* to » i| i. toiM.»aiW tom aC tW 

Pivn ■ vahttkl* nut k* Ttalmtm 0*«« Mw* tka t^yij af kn» la 

riaanitor. laM, va «stiM Ikt Maatef kafartMt MtoBa aa Ik* |i««tk aa4 toraw- 

’^TkTISMaHaar Ikt t*«lk af aikar ■jai h . kwM. tka il n fcia t . H aa aitiri* af 
iiiairti ranaaii*. ika aaaa taarr wat gma la Ika aaua «a to iaa *a mt ik* 
•adkafaU taiaaUai kal k i* aaa, ky to* k*« aaataatoti aaf gk) iialiigiM. ntotMtad 
M Ikat aiaftkcatwa af i ta wa a, or *Mlk aa k naaaa. akiaK to niaaiara aaatiaa* ar 
flactaiaa. tkoaa ban af tbtoaaal «*fB*t*. a* Mri«, Manapfiag to to* aaa «f a 
*M*. aaf farauag ky ikalr ffka n a i laa auaal* ar aaraiUaaw k aiaifa ikifaf toa***. 
By iki* ckaiBcter. ahwk U rr*«a<af ky aaary. to* aaaaUaM aankai af a* alaykaal't 
lato M U aa a iara a aaaua* *r Cra*lai*i, tfa* »"ay aay k* fiaiiagaakrf (Mb **a*y 
aika* klad af Weak lakaaat * . *«4 IMa raary a'aaaattolt. akatoa* toat**f fraaa 
•oaikarlwa*. Ii iaackafaelar.-Aktaaagtoa^raaJ < aai l ary aiiyi ar aaia—akick 
la at ckarartarMlt af faaail aa tf raaaat hary. A hk aaak. kaa**«r, aa atkar laato 
raaay* toow af to* alapMrt faaaaa* to* tkanaUaUw* af MB* Irary, dMca aa* Walk 
toaaay oikar i]M«ia* af aaiaMLl* wkiak, (Ma toairlaifaaja.aaf totfaatut af ik*ir 
yriatii^ Mkaiai^ af* a*a(W to to* an* tor aar y i w a aaa ln i ai la toaa* tor akM 
tnw itary la atail t wto mmm af toaa* 4**laJ Uaai a ak wk at toaa* af Ik* tonar latk* 
af to* kiHiayii>aaan> at* ator* at r rla wk la tor canata y ary a* a, taprataHt to to* 
BMiatoclan af aitikatol l«*lk ky to* toaiiat. toaa aay alkrr kla4 af «Mk-*akaUaor. 
Tlw anlliy af latik to r aaii Btr aa aaf to Ik* aril. f»y*a to cktoty aa a ytaaliar awfi* 
•caiiaa to ik«ir latra af aa«ik. far to* waal yan tank, a* to oar **• frwt*. 
ka*tog aliaiaaf a aartoia aTw aaf i k ays eaaa* I* gram. Tk*y ar* to aayakl* af !«> 
aawtoi Ik* w a «l r •* «kl*k Ikry at* bakl* to ia agk kaUy aa*. aaf akaa aatBaaay 
ar afraltd ky facay, lk«y paritk. Tartoaf tkh kind arriato %n k»*f Itoilard fraatoi 
bat tk«** af* *)b*r aarto. rack a* ik* (Ma trnk of to* nu, rabbit, aad all Ik* fnlr*t 
trihru Ik* taaka af tor bw aad kiwa n^b aiBt. to* toag dr*(«afiag CBBiar latk* af 
tka aalru*, lb* aidtJaBgrr aylral k a ni I lka talk af Ik* aarahal. aad Ik* irary laaka 
af lb* rlaykaaf, tM*h ar* *»<*■*< vkh to* yroymy af ycrytlsal giuviki ikal It, 
Ikry yrtrv aa laa|t a* ik* aatoul lira*. 

“ la t**lh of aakauud yravtk. Itoak yaiy, fVrtk aayaata, and to wva iatrtacw alto 
firth aaamrl argao* at* (broHd, aad addad M lb* yr* raktiag tiatilaral* af Iha 
innil aulrix, to y w iy onkj a at ikaa* arc aalcifled or coawrtrd tow IM4I -itotnat i t 
aad a* (ktl at to* itary aad taaaatl aaay b* vara aaay fiaai Ik* laaiaill nf taak a Imto. 
Bill may aad raaawf b* flira*tl al ita kaar. aad toaa to* itTualb af to* taodi M aato* 
•nraiacd. Tb»raih»ofto*ailditiotiofiht feraiatirr yrtoeiplc* I* at tral gri at»r ikaa Ik* 
ratio of abrathai. aad lb* woto aat oaly noaa, tort iarr twa t to aiaa. Wk**, kov- 
ttrrr, tor uilwal ha* anatoad ita toll grovik, toe woto tot to* wotl oart la rr|ira4aaad 
aiibaai uwnratr af liar, or *1 Boal, lagaMaMa only to length, aad Ikal to Me* ab»*r 
to aaauBtl la not y«r|wt**ily'■wn do»a by tirtog oyyowd w iM af an tiayotn* towk.* 

Wiib rwytet w to* diaenbatioB of to* rltpbaa*, to* taa* high ainlwriiy haa tor 
folio* big mnarkt i — 

** la tka yrtatnt crantloa, clrykoati ar* n wl i iclad W to* Afrira* and Attobr ran* 
itomc Th* A(Kean*l*ybairt.wia**U^a*Ba,iat di*ttoe 1 i«*ci**froaito* Aaiatlr 
oor; aad *obm of to* Attotk elrokialt of Ik* laffer itianda of Oto ladiaa Arikipriaga. 
oa iboa* of Samatra. if am ayccUtolly diailaot fitiw Ik* airykairt* af f*—llByltl Ana. 
torm, at all rreato. a tcnngfy mtrhad aorwty. With re to r t aat. kn«r«rr. Wlb* c«w- 
■wTcial wlattoa* of irorf. It it ehadly a«rtby of nollea tool la to* Ailotir rbykaata. 
la*V> of a ttor ablek girca to«ni Ika nla* of Ivory la caouarror. ar* preaUar w to* 
matrs wbilal to to* Afrieaa elryteh, bntk wolaa and tonuk* afford good aiatd 
M hk oitoimgli tom it a aexnal diArmirr of ala* to ikii tf rci r i . Ikotr qf lb* awk* 
betog tor Uiirtt. la Ibrwr* Itowa. and. « It veold woot. brfor* aia« raiated to 
avail hkoaclf of ikit btsollM aniwal tabtlanaa '(hr aw ar oraainrat. Iba larM 
aoioiak ( to B kkia * In* ivory-probnacidiati gnadrayada, aa ikry ar* It iwrd. (Vow Ibrlr 
ymltor yrtottodii oaad ayyintoBg*. »rre anwk owr* «iMy t|ir*ad o*«r lb* glob* 
aad rUHad to (hr graater ■owbii* Ihaf to Ik* ytvaanl day, uor* aoiaaniai toladi* 
vidoala. Btor* aaawva** to tytctoa, naoUrtltog aa gwol ^vanhlra to tor eoafiir* 
BMinn of Ibtir gvtodtof taalh. w Wdwvr lad lb* oatarallit aad tlw fnlnootolagltt I* 
divid* torm ioW liro woeva, oaBtd KIrpkat and Afukatoa. A frar *lr|<haal ronnrd to 
eoatolom berd* ovar to* imtipmi* and amtherB samof Eoroy*. Atlii, aad Aoirrtra. 
Tbit waa Ik* rrcalBi* rail e d by tlw Ratataaa, Mammothi it o'w Banntj alad oilk 
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wur 

K£^ 

^rs insy^.'-t^,frg' uns!r»."^>-P »• 

ir 7r2S.wU: xssn: v» Ti. -sj^— 

II.W Ml M lM>«.____ r __t.iiij Vt-^—=^- ktowMfcW^wtfcMij^ 

i^Iii^iIm) — 


53 i to b. r" •“» “irCZLSiSisr 

}mw, u* •*» **■■” **?*.*^_j_7 ikto— af ik« iowMCli «W» 

fari>» m»iw>i ■»*' ‘‘” ** y**y_ „. iTorr'l* *«<iM, k«> tWj »« coJ<w»<! 

*^i «•*’»**?■ It aLuMatal *«k» *• 

•’"^ •r wariu mmU ia l«0 


W tlM 

Tn-tow-> M* af ■ 

duk colaan4 ta«ai4* 


f a m 7 w-w-—- 

MM'il » ka*a h*»a 


PiTln^fc 


jaSTiTr-a, «-U^ •»* 

r.i: "Tt ‘-t ^ 


4„rft»4 w tW r-»««r JUt- , 


,. «r i»ar>. 

u> Iba Buiuataf* |iMO*n' i U ti 
la a«r otoTto '— -- _ r'litonilMf^M aidWl aad afaaaicafal aftlalaa i 

hm a a«ll >• ‘* "^f *" **” 

b« tt« r*^>u MBi-<raai|M»B> Aowbobriiai an—«». 

ia •i)]i* W itrory cat t—tiat ky e*|»aara la alf. I» aiay ba 

ahiiMcd «r WaacM, *y to riwi^atiWbgtuaa. iaa.«p«aMf« 

Um. phria# H aajl aaJar^ ^ ^ 

tl ca aaBihiaa. TW MUiW^ 7 “* ht 1 »iiiir~ »«««l »««a^ . . 

the iwicyk TW amW mbhin* i. to W aiipliad to iW 

Far •«" ^a toatk.*.^ 

rMm^ to itt* p’***f^*i“J *Lr«it ■uv ««4 » iwl JiwnlxtJ Vy nimn# i ^ 

«rr. tW laaaiW fc fa Wfcjt » >" f _, . fo»n4 oat iaiolukawana aalc^rU 

aapinh hi Uk* aaaaaar. Y W* or baluaboto oo« lack hi lUaaiaCCT. TW^ 

ki^toM, a. tl cMia. WiWkaW. ^ ^ w tob.«Wii«t far tW 

^ Iba raroiah lkroa||»i • «*• li*!wrm*f. iW «r««i ‘* *“ 

RtiWr of tWar piuaatla Wiap ^ tolirr af «a» la to be appUrd, and lha 

W iraerd ihroaph h la tW laloltorlc arhk TW a*Ml Ctooaa heller Ml 

Mufare la lo W ihw 7*V*^ fcT^JLaeSr^ aeii aa It baeoatoa dUala b» aW 
vhb lb* bki ^ • Uttl* bit*t I *** * ^ j V » 4 #A 4 . 8 impW w** tMJ ^ •wjUcwHl 

Sr;!X-" ’^‘ 

black tlnaa epoa Hory- .a.. . ,__ _liilatinaai — 

IracT awy W dywt W aala* ia a dUato aaJatloB of acatial 

aitnto uf ^ a«y W ohtalocd by teOI^ ^ 

rf wlplM«»IW a k»««r or iWirtor Ibae ia a dnate 

•(Italian of latphato of laafo (partly wtaraian <• 

prairr or haa iaicaaiiy.^ 


608 


IVORY. 


4. 

■wi dH* 4ifMUa( tl «Wi fc«*» •• » i»nin« 

todMivwr Vjr ■••riHM •< I* »" • 

r rf pIMk —4 th— «« ** — >j— 


^ tifl. mmA t6m to a toa wwitoM ^ IMito 

"Tt T- .- iilwtoowaw»«>t>tWrt«r»tto—nlwiC 

' af (totto. TW* 4- 

_ I Ik* kMtw. A ' 

*^a««k£ *tolo« mtf I 

«nwff •*!«!* of Ika BMlnl ckfWMt* I 

'?:r5,“ i~7 i- 

SJSUrt. |r*»- . «yW4ma If ^ -rtot 

|4aar4 tor • BnW to• »»l «tto * at fiimiL It wW •■■’Ml -*->••> »» _ . 

*• tor**-! »»»fc,tol»*rj yn -^t mmimtmi 

riMi liM .Th «a«M at toL wiKi. tk. uu ^ 

k*r. VMtotiwrjtotfc^MidtofwrtofidbjuwfMlI^^h^^t’kitotowMwCM- 

tatotos a to* dr>M af atuamnatk aaU. . . ^ . 

WiTh rnprd ■iSjftot.rvry. M mt to lW«iiW>» w*ftor 

tkr* ■»> h* atovW ■* k» rakkiiw |kn« rtoOk | ilUr •k-'k tk* l**r» ttoMOa k« 

;_■JtoMHroTikia*. On (>kMf k M««/tb* k..<l*« 

kin,, totk. U ontkt lo k.W.4tol*»j rton#*® tom •*« »torr. to >*.*«« iki *toM** 
•I i i wi n* Wtog t itoil ky ik* k«*l. . . ,» 

If tk* kanactaad oktf* at Ik* to«ry4*ntor, calkd h* toiU*4 to *ator, 

> kiwi of (a* itoi k #kloto*4. . ^ -u_. . _____ 

/•<*> r-'tj* --^ *-~T anMn may k* «»*• «»*»>*• aad wtoi-inaifOfM. by 

l««»itiMthJli»to»tototto«of|W»*H«8‘*“»to»etonf*li it- riMMadkotmcttoto 
Ik**. iiuTb., toto Ikrir oyoiHy, lUV .to Om to k. .Ti****^ ^ ”**'• 

ud 4n>4 -Uh . toft ctotki it lh» W*«ito* w knabto .* totok*r. It kudrM am. 
r-|. «■ dr* olf. toa to*«aM iu pltoMy *toni toiMraid to bat vto**. Mock* « 

ckiMnn'i oMkioy kuola* u* tkia mad*. 

It to MM oar IniMiiiaa to *■!** iaio Ik* r«DiU<TWtoa af tk* kaadtoroft* ■■nMV>K 
toto*. toto a »btol IMWJM ot ik* aviknd* af ptit|»haK tkto krautilW toaiafW, .Wh 
*• ratrart ftoai Utiaafjftft itmrktmtml M am tfmi ttam , *UI b* of ibIim. 

••Oa afcoaat oftk* gnat »alaa of l*arj. il rv<|i*«.o *aatod*raU* J*4«to»M I* b* 
*aia>n)*d to (to mMimi. Owa liirM Madhtoa* obtori akU to tk* tona af tk* n»k | 
flm. IM b*(af cartod to lb* dwratta* af Ha bagtb i aw.-adl;. buttnv k* atoMto kaJf 
tkat riMat, iai gradaalljr up** frnai tk* tolid toto* a> ifc* tkto fc a t krr *4.* at ik« 
rmli and iklnUj, rliipltoai ar imtoalar to arrtiaB. Tk*w tkiar r^tonitoa |{<r 
fto* to la ana* wfaiaW aanaWmooiia ta aulttato ap th* tooik with Ih* iry.i«'ic 
■nauaa*. a* tbr only iraii* •tmuld be that arutof fraai th* faaaaganf tk* ihlahlOT af 
Ik* a**’: e**n th* natiid* *tri)a - f th* fiaileaUrd •piU*. ara »tn|ikn*d tor th* hanill'* 
af p*akiji»to. aad lanir oth«r Iklto *»to«a» tk* »er»pi a/a baranl to nrtorta tar ik* 
a »aa a f» tl a« » af iTorr Mark, »mplo*rc far taaktog tok for mpp*» plat* |»lotr*to aad 
atkrr ana. and ck* ewaa nirdaat aad ihaTlaf* ai. aamrttoua aaad fc» ankiag jrllp. 

* Tk* amkod* af dltkitof th* toodi, •itk*r toto rveuagalar paceri or ikoa* of a 
circalar ftparr r*(|alnd far lanitop, an alik* to iWr raiiy nap**, aatil ik* laabr I* 
martrd la Th* toory la* la torrlttoid in a itorl fnua* to b*»* il tary tonii I th# 
kM* pramlly aiiaiarta froa flftom to thirty lack** tuaa. ftaai aa* aad a half h> 
ikn* tocbca aid*.aad aboal tk* fcftwih at aa toak tbiklil tka i**tb an ratbrr 
nan*. naaMdr, aboat •»* or lia to tk* i"ch, aiMl lh*y an aloprd a iitllr < mard. that 
to, brw u oa tV aagl* af tk* ti n a a ioo kattol'*** tooth tad th* (moral «*. Tk* 
intontiaral ikaald b* any akarp, and tort liliiktty art i it n<|*ln* to fa* gnid*d nty 
eometly to ratrrtoir, and *iih an non araw an ikaa th* «*ipfal *d It* aaa fna»«, 
and to ctnaaMaly lahncatrd wilk a linie Urd. tallnw, or otkrr *0114 fat. 

•* Tb* eutt*T b*fto* panrany at tk* baifani, and baHap Aa^ that ralmally pantUI 
trith tk* *toa, •hk tb* ronraton npwatd*. b* aa** off that ptora abirb to loo tkto far 
kto ran***, ant tlna two or thm ponllrl pl««»* to th* Wngik* of onw poriJratar 
wtA^ far whkk tk* tkkka*** of tb* tooth at that aart to th* ann latoakl*»b* wiB Ijwa 
•a* off amt any w»dpr-fam ptoer, aad afl*n*aroffwti oribn* notrponBal Uacka 
«• la •*««« atto Ikcknclh at toon MMtiaa.hatopnidrd ky tbapradaalU lacn aatof 
tbickam of ik* laotk i bariair h*H>f* him tka paltanto or Imigii *4 hla nrtoaa 
worka,h* will toall raanmpioy Ikalnaio* far tbr Ibtohaat aarb hwOI naka. A* 
Ih* innih ipprMcb** tkr (olto tona. lb* rootottontkm apw tkto lewn pradaatl y *«■«« *» 
B»l I tow tk* btnda an twt nffio»ii 3 naqalmlm»aaBn.w||baaly a paaoral nrf nanW 
lb* dtotnktrtian af iba Mi ar tbr •aerai ■totoiop ftna the earnd oatan <4 tka walk, 
ih* lati k*to( to (varral ^nrlrd aa aroHy aaauy b* to tkr toufiimry 
traian. Th* prvwlar w an* acrara to ewwia* ap rrry toon |)ia«a*. awtog la Ik* oUnr* 
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nm Wt«Ma iW ii*t wii ik* th* loolk.oo «Ucb Mf w MiW UpcU 

■n rurtT «•« ■tor* Ukaa •» iU tack** UnMi. oWm far (hm ipMtlc alifact. 

Mr. r.^ SiBua^ndi kH flTWi tka fuU*r»« •• tfc« wrlfkli of far|« rW|ikuat 


Mr. Gordoa CnaBJacWMMvrlckioC, • - 

Mr. Cs«ao4. of (irakaa'i Tova. kani a ««<iuaf * 

Fiw Csanroaa. tktMW to liTrrpool . . - - 

A ladk iBiportrd at Braial 

Al tka arm» KakiMliaa of lUl, talk • • • - 
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IVtiRY RLAf'K (AW Jtinin. Fr. i A'aWr toa FJfnA^ Orrai) iaprryarrd fttta 
Wary Abm, ky catciaMina. hi Ik* my nat* way a* U ifaacrffaad aaifar Ho«a tU.M«. 
Tka rsIHani manor brtaf frouad and IrTioiad oo a |>arykyry tlak t&adi akaatifWl 
Tolnty Mark, mark natd « copprrpbt* ptrtMiny. 

IVUUY. FICTILE, it plaairr of Phria akiek bmkrra mad* to ataorKaArr drying 
Birllrd airtnaaiMti. by capillary artloa, or it auy b* yrrparrd aorordmf to Mr. 
Fraacki** promt at faUaoat— Platter aad caloorioK mattar art ampknrd la Ik* 
prafnrtioat of a poaad of mparfiao plaater of Parit to Imir aa oaorr of ItaOaa yrlkra 
odM Tbay art latiaialrly miard by pammy *krm tkopaak a 6ar tilk alar*, tad a 
iJaaNr oaat u mada hi Ik* aaaal «ay. It n tral alloard to dry ia Ik* apaa air. 
and ia ikaa carafaUy healed fat aa oara | Ih* plaater taat, okra tkorooftUy dry in 
arakad far a ^aartar af aa konr hi a balk rontamh>|r ei]aal larti of akii* aas. ip*r> 
aaMotl. aad ateartoe.brttadjaal a little bvyandthoBiahinypotat. Tka caal oa rrmoral 
ia lit on (dfc, that tka taprrfloooa conpciaitioa mar dram tiS, tad befetr it rooia, 
the t ur fac* it braatwd. ahh a braih Uk* that knuaa by bout* paiotrr* la a unk tool, 
to rnaorc any aaa okicb auy bar* tattled ia tka r m iera i tod flaalty *hra lb* 
pfanlrr ia qail* roU, ha aarfar* la polltbrd rnbbiny h ohk a tail of eauaa ooaL 

IVlIKY KL'T. Coroana, oTTryMabla irnry. A tpeciatoftb* trrrwpiat /'oadamm 
yrooiaii ia Ceairal AiiMriai and Cotnmbla. Tb* /TytefrpJhw »»<w i *r ai BO prodor** 
that* nota, okirh hart a atractam Maaawhal memMin* t^ of irory ( kpt it mat* 
aaarty icaamUm wkita vaa. Tb* iroty am la not aaad far aay imporiaal «arlL 


J. 


3 A CK. railed atao^A ia a to*’, aad AaW>>irl. ia a pn rt a M*. marbaatral Inatramtat, 
cooaialioy of a tark pinioo, or a pair of cla«* and ratchet bar, aMired by a viarb 

baadtr, far taiaiay bearr wriabit a littl* vay^dT tb* yroaod. 

JACK and JACK-81 ME Cits, araparu of a itocklByftaiiMi. 8 a* Iloataar. 
J.tCK'HACK. if tk* kryt«t jack of tb* brr*)*. 

JACIL Btaca. Tb* miaera' aam* far ih* tal|ik'id«(ta]pbsm)af aiae; arMci!d*. 
8 rr 

JACt/l'AlU). A prcaliar tod matt incro>mt michaniaau farantod by M. Jae> 
Vot, IL . ns 
























jacquard. 



>hoaM rW •inaIia0««Miy to proi l ito* ib« l|r*r*. fc«w tk*l» *p|iniwMto •»*■•••. 
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JACQUARIX 


4MiT<a ki MMiM ftna ■ Ma^ pM m actiM ky tW ftirt, «« BVMTktr 

>doat«l >»■ bA«t ka k laott. Ef ary Mtanaa ieaat ia a— t p U Mr af ta^ 


I a5aa ka anatka ia laoa Erary ( 

«ci^ Ilua Waatkkl appaadn*' <• ^ aaatfiaf. aak a 

link auaa ia Ua eoiukry. .... 

’ /■>» •'>*Sia8ftoa*«kraiiga aflfciaaatakaBi«a.ap^ar<«okla*koaa 

ia a crraa aa a tloa, abowa ia ba bigbril poa tlk a, Fi^ 10*7, lha mmm aaatka a* tha 
Maeaklag. bat aaaa ia lia le«ir paa tiiwi , .... 

a,i*ljM ixrJaanaf iIm fVtaar, a a p y aaa j to farm a paru»f tba orJtaary UaMilWaa 
ara t«* aBaiclia «f aaa i , aitii la« criai ban asitina dm a* »bc«* appar aaka, aak 

i«»iaa aa iairmi a p bataaaa «m. Id piaea aak anri «be aiaaabla ftaaai a. Tibatua* 

naua* laa taa* paiau a a, piaca4 lalaraUy a p poaka aaab eibaf. ia lha whUI* a# tk 
s ptMf* 1045. 

'oil a piaeaarinaahb a pacoliar rarralara, aaaa la(kiat./p. I0*l.aa4 ia paadla, 
/k |IM< and 10*7. It i* »»ai oa eaa lida epaa tha appar craaa-btr af th. fra» a. 
aad aa «W, to tha tatar aia d ia i a Lfika bar * ad lha uaia IVaaa, ahat« k ahaaa 

aa laaUaad earnliaaar ipaaa r, laraimalrd halo» hf a aaatlaitala _ 

a ii a auaaf* woodaa ask, aMiahia apda itacif nmnJ two Irca pimla, B»J latD aa 
tweaadai whicliaaiaoecwpiatdiabaMiMBaribaaarablaftaiBaB. Tbafcarbccaod 
thii aitiiara aaia aia piarcrd with ihtia roaad. aajaal, IraJp-Uwad bolea anaapad ia 
aax. Tb. larth a, /p. lOlb, atw itack arta aaeb 6^*. and connptaid ta 
tf. lOU. andf ia tba aar^wblcb taaatimta tbaaadlaaa ahaia tor tha b aalda t 

_la lha aaeaknira ai^diaadoa nd tb* rani* to aach fcaa af lha apaarr aaia. 

tha bfdaf piaKad hi on* aard map alaapa Cdl aaaaaha M ihaaa piartnl ia lha athaa. 

Tha ripblAaad and ad tha apauw aaia, ad ahteh a aactioa la •iwwn la doaMa aiar. 
dp. IMl, eaniaa two aoaarr pUtra ad ibaat Itoa d, hapi paralkl m »*ah ikhat and 
a Ulla apart, bjr (bar apiadlaa a. p***ad appaaita to Ihr earaan. Tb** la a kind «d 
laalara, in aboM (pdidJaa, tb* boMLa ad to* larm//*, turalaa maad 8»<d tnialip^ 
Utaod lha ripht kaa<l apritbl *, aatab bold, aiibar *ho»* iw hdow at Iba ptiMar* ad 
lha wrarrr, aceardug aa b* BMralp poll* or lata fO tb* cord *, daiiag tha Titnlorf 
aaarianrBI od tba ftaa* IL 




I0*g IW* 



a la a piaa* od wood ahapad Ilka a T, tha atna nd wbieh. pndoagad apwarda, paiM 
fraalp thruugb ib* rroaa bar K and ibrnogh lb# apprr arnaa liar od lb* fraaw a, afairh 
aarra aa gaidaa to it. Tb* hand od tba T pite* bring ippiM laeeraairrip aMraU 
tba Iwa a^adlc* a, ptaaad aborr in Irariamtal podtino, trai bp it* wrigbi, and tbea 
bp tb* aplral tpatag A acting (him ahor* downwarda, kaapa ibr t<iaar* aaia ta ha 
poaitioa, whii* k pamiha it la tarn npcm itiAr la tba two diirrtioaa. Tha oanir pwaaa 
la girra la tb* loatatblag* od all tba picct* whirb r<iaipaaa lb* aaombl* Inme a a. 

r ia a a t nai lar aud* to Bor* in a rartiaal dir*«lioa bp nwanaad lha larar.o, ia tb* 
aatcbaa or gmorr* i. hmnad wkbin tba Hard nprigbta a. 

aka ptei* ad beat inau (aid bp oar od ha aeda whh a aat aad rriTw, am <b* 
cmaO'bar r, oat id lha aartksi pka* af tba piraac. Ita otbar rod carrtai a matloa 
mllara, which, work tag kl tba ^rrillorar tpararuf tha pircwc, kn— tbk. and 
ru aia n aaatli^tha ftma a, tn rwaada IViibi tba prnwaHliaelar. or to twtnrn •« it, ae> 
eonliag aa ib* croaa-bar r la ia tba top ar bottaoi of ha eoara*. aa ibowo ia 1044 
aad 10*7. 

I. ebreka of abcat Iroa auaabrd oa ritbar aid* to tba tro to bar r, wbiob aarra a* a aaib 
toBkiBdadelawK,finatpa*rdlHTaaf *tgbtMgailBi*ialliahan,*l«nia*tctiaa.,^|^ 10*4 
aad 10*7, and on a grw^ (tala ia jlp. 10*9. 

j, apright akawtr* ad iron wira, wbnaa top* baal down bonbwiw aatarallp pUca 
IkaoMaira* orrr lb* litti* bon a. Tb* botlou tbrto apiadka librwiaa boobrd la 
tba uaig diiretiaa aa ibo opprr aaaa, cahram anull woodm ban A wihk oHr a la 
to harp tham in tkair twa ^ ct l Tr pUara. aad to parrrat thaai fnna twirling maaid, 
ao tbat the apprnaaai hooka map ka alwap* diractad toward* lb* aonQ awtatti* haia 
* aa* 
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jAcOHAnn. 


Uyr iw*iM tTMJ • tM<* fc««i4 ■ •, with iijnw|ii«dl«» »» »«• 

»«rfTil Bnit •■ W t w i r fc* * lWi«*rf 

V»rVui«*»- « ». ■wiOx. >» " 


_ l>bft *• 
M(1l4 MfMli 


tJIII m ihM rack tMU rarrra traU* kitk Wto<»i»0» ra wiraMy *» 

Mra ■farrrtl la tk« krat fcraa aC tka T—* » “■ ■■ •• ■■•? •» 

ifcra»«>.Ba»ra»«k»».«rakalraiBra«rf«k#lMrarfik«M«»» ^ __^ 

r«TMO r>pwarali «m af iktaa kanaoatal iftMara. a la aa *y^ • 
tka aatfBMaarfiiM raclkal akaaiT yaaaa. aaaatkar alaacMad ay*^ 
a aanll laa^ lafalW paaM *» aarra aa a »*»*•. ka* aM 4aaa aa* 

a .a ' • 'a ^ _ 1 —^ at * - —^ »1ialai< 


I W.-U—^ 

ejrArt, Ikaaact akvk 

a aaNli aa*a apcaaia piaara aa wc "a * • ja'ka, kaA 4aaa aai kia4rY tl 

aarahta Waatkaiaa. vitkia Aa liauaa af Aa laa^pk ti Aa ryrirt /*•— ^ «|a ral 
anl^ pk^ la aatk knia of A. aaaa , «.>p KMtk Tkay Iko roff— 
krtafiax kaak la Ita paiatkiaa paal t iiai aiaiy imiafaallaf aar41a aa aara aa H 
caaaca to r<aaa apoa k. 

low 


r 

toil 


lOM 



rip.lO>l tapraarau AaiJaaaf Ikaapyarrmrof koriaooial aaailWa fi^.miaa 
frasiaral nf (ba aadlaaa ckaia, tirmnt anh partmlMl raHa, akak ara aaata In dr* 
ralata nf traad ky Ike niCalioa af Aa okaA l> la Ala acoa aia aat, aark of Aa pwA- 
ralad carfa, vtaira poattloo. f<lra^ aid aamtat, ara datrnaiaail ky Aa apaTBUoa af 
lyia(-ap nf ika vai^ aoatn ai ka applM A a a raail u o afaioal Aa foar taraa of ika 
aqaara alia or fnua. IrarAf opra ika aoamaaailiaa k ola a , aaf aeranaf tkua a|wo 
Ikoa af Ika aaia wUck teaa an ro m npoodliig kiiW npaa Aa aarf. 

Now lot aa nppoaa ikai Aa araaa a It Id doira lalo'Ar taniaal poaiiias okaaa la 
JIf. 104* t Am Ike rani apdM tfaiaal ika Ml fkca of Aa aala, laaaaa at nal or 
BOlaockid tba «kiib of ika Wlanalal tplaflaa (Aram), aknaa raft taimap aaf tn 
Aria bolca, bat {auba back Ante abidi ara oppotila to Aa aaplcraad fan of lha 
card I Ikmky lha corra a poodinf vpriibl Aaaara, 1, S, t, aad t, rvmpiv, fniliiU 
ant of Ika ]irr)icodkBlar, aaknA Aenmiara froia akaaa tba ban nf ika daa, and 
lanuln w Ikair p laa a. abm Ala riaa oaniat to ba raiaad ky toaaaa af Aa iaaar u i aad 
tba Aram I, t, 4, and 7. ahich kara ramioad kouked oa, ara raiard alnaf aiA tka 
aarp tkrrada attaaked la ikcaL Tkaa by Ika paaaaaa acraai of a Aal of Um r al n ar. 
aa aalt as a Ant af Aa eaauaoa arft, tad a HitAa of Aa ky aAar A addiaf tka asrp 
and toarrkiii ika praaa a. aa alcairal or |iuial la Ika (laltrra k eaai|4alad. 

Tka Mtovtaf aard. kroafkl rmad ky aqaancr raoolalka nf AaBiik.lada A ika 
aaedkes la Aalr Srol p oait io a , aad aa H to aauaaartly ptrAraltd diCrrralJy Ana tka 
praaadkg card, it will UA laoAar acriaa of «irp tkronk | aad Ah la lai naaaiiiii for 
all ibr otaar earda, akieh mapaaa a coaiplafa nttrm of a flcaradfwitcta. 

Tbta idiicktoa. coaipiisatad la apfiaaraaca. and vkiak raqairra aoau yatoa la to aa* 
darttioid.acMlHmaarinatary akapla aauuMrr. Ita akak pky k dapaaAnt apaa tka 
•aarriBHil of Ika krtr a, «klch Ika wmicr kimaalf aaom la rka sad (tIL by mraaa 
of a Mcaliar pedal i an ibsi aiikool Aa aid of aay pcTo n a, aftrr tka pkco ia arnpariy 
rmd la and aioaaled. ba cu axrcota lha aioal raatakt paoaraa h aasilj, as b coalil 
whtv yaio •nodt I aaly ittaadiaf to Aa erdar of kk acA yanta, okaa iheat kaiqpaa 
to ka of dUGrrral ookart. ' 

If aoaM asrp yarm ahoaid happaa to hratk alihoal ika aaarrr oktarrlaf lhaak or 
tkuuld ka oriattko hia eoloarad aimttk ysras ablck aoald aolkrdkairaraiJisMttata. 
ka Hast aadn kk aork. Far AkparpaCr, ka aiakat om of ikr kaar kookad irttr/, 
akas purp^ ia to aoAc Aa ekaia of Aa card fo backs ■rda.akHaaaaklag thakooi 
M nool, aitbdraaiaf at tack ainAa Ike Am both of ika iraaad aad of Aa tfoaa. 
Tba araarr k Aa awra Mbjact to ouAa minskoa, m iks Ifarsd aid# uT As «tk k 
doanasnk, and it k ealy aritk Iks aid of a Ml of tonkiof-flma ikat ka Ubao a paap of 
kiisoti ThaaliaHioliaw. Tkr upper oarAea askihils awraiy koaa Airads k Af- 
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JACQUABD. 
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dlS 


hmt rafaUk •ewHinf M tW piMtni n%aim lk*a to Im tW om tola to tW 

TTito h Bmil W •»«€««, ttoU mk • onftW tt arc to to pnrriM ui4 

■HmaWMtoMllfccBBtobtoortkrowrfibr •batiW Vtwcn tkc ka^aaiar aB4 «a4 
arurtfcrctoMn chtok » to be corcai the yWcci an to reek |»r i bn a r J ib*>- 
vidoadr wiU dni««4 ufoa iW MraagcoMl cf IW liftinf mi*, cad ihnr nwatclM 
vkli tlw CUT. whtek w aoctodiaa to tk* Ac*l« cad cd Ike ciahau i fme 

care atiNl be ukca iket tkc ketto eeme cWy c ffHU r to the cadi id A* »••;««« 
fcr Ikit partoto me Ictfc hid- «c a-dc at dw cadr «d the fatoc-beards aklek fctl 
apoa cnakal poiatt. kp ahWk awe- ihep arc and* to reptoer e-Tartlp. 

It aiU be p—I- weo. that, arctodiap to the Icafth od Ike dpare. to nato be Ike 
aa-tMT od pwu-faatfdc. ahkk -ay he rradilp daphiecd — a* to riwuaat aad prndaec 

Ike daurr to a fre atiaai**. to reawee It. to feplac# h. ar »k# dpaic ft* fto arc 

— The B>aekto«.odcaBrir.«iilb*aBdetal(wdMeoaawiada«aT —ti adike liftiap 

mti Md aarflea. ikoaa to tk* diafnaa. — alU beperaiead kjr obaerTtofi tk* dkfo. 
.iiinm at Ik* hid— to the paMr-baardt tko— bet—, to ardee Uud they May b* area' 
raiciy dlKnhated. arc to be ptotaad froaia taaiia, - that bm lb* tlipbtnt lanatMa 
ikAll tskv pIftMa ^ ^ 

T# feral ibe« eard-alipa. aalapcain— apparatai ii e-pk^cd. by ahteb^he pn>per 
Meet paachM icqaiiad far the piareto* od Mtoh di-iaet card, are ptocad to Ibair r^ie* 
•ttaad—M iMipan—y to lb* etaratioa od pieecinc. aad tl— b» ki Bii*i a raid a—y 
Jhapaaehedettbaayaaaibara/bol—•teacoratalioa. Thk dtop—Htoa od lb* paack- 
to edacled ky mtmm od radt caoiiaatad to cord* diipiiid to a ftaa-, la tk* aalar* od 
a ikto* ikapir. ea vklek tk* patlrra od ib* aark to l« perfenaed to dial r—d to. 

The— uapra«ed pt rrred cwd*. alipi, to parta-Vtorda. apply to a a—atop appaealaa, 
aUrb to to arraapvd that a dpar* to b* arniafhi caa b* rau—ded to oay diiatae* atoap 
tba laeai. aad In that aaraaa lb* kioai to reo lercd rapabt* od peodartap bn—I dpto—t 
work* I haetaf th* ioap W*to a ptocad to a—b a atlaaltoe that k affunto poecr to tka 
doot od Ike w—Tcr, aad by tba mea— aoald— boa to draw tb* b—aiaat Mtoiauuu 
aad dpoTcd worka. altboat Ibe aattolaar* od a draw-boy. 

Tb* ouebtoary far arraaptop Ik* paaatwa caMtott ad a ftita* wrkk fear apripbl 
alBodanU aad era— ptoc—, vbicb eoauiut a cart— od ea d lc— eorda paaaaf aadcr a 
wiHadra roller ai beiio—, a^ oeer palicya at Ik* top. Thaw paileya are BH>aatrd aa 
aatoa to two feBawa,|da^obiii|aelTcit*rlk*WpodtkeilaBdardlVaBM, wblriipaU*y> 
dram— cnaatkat* tka tobi* cemaHialy otad by weaecre. 

la aider batter to captoia ik*— eadie— nada. /If. lou n pet—ala a tiapto aadte— 
eord. I I, whtok to beiw akova to c•prratka^ aad (art od aa—ker cadi*— eoed. I 1, 
ahowB auiioaary. Tker* amat ba — a—ay aadlett 
Mcda to ikto ft—ac a* aaaiU— to tb* weanop iooai. 
a to lb* woodaa cylinder, rceoleinf apoa kt axto at 
th* lower pan od ih* acaadarda: d K th* two l—lhrya 
od Ib* pultoy-Awtar* ahoea, atcr which tb* todiri- 
daal tndto— cuad pattci t e to a awiall iraaaTert* nnp. 

To —tb od the— rtopt a weiphi to —tproded by 
a tiapla thread, far lb* forpo— toaahia lo 

tba (adl*—cord, d toe ho^raactaMinpaenmaina 
e(wab«r*h*r, wbieb It tapported by the e rn — h a t a od 
tb* altodard featae. aad to pvrrad witb boira, to akoa* 
ttaa aad aambar eencteoMtop wUb lb* penimdicii. 
tor ikreada that pa— liir'iapb tbrai t whffh hoard 
baapa ibe ihraada diatiart IVm tack atkar. 

At«, ike i-iHlIeto cord p—a— thrnnpb th* era od 
wlna rearmhlinp Beedlea, whicb ate eoataiaed to a 
woodenboiptoc^ tofraDtadtkeiiiarbtiw.aad*bowa 
to Ibto Rpwrw totrcttonooly. Tbete wire* an called 
tba Maeh-fiidrriar*} they an p«>leit aad Mtppnrtad 
fay borianalaT rad* tad vertical pina. tba toner od 
which p—a (hroopb loop* fenanl^ the htodtr part 
adtbereaprctlewwirca. Al/tre Iwoburitaatalradt 
aiteadlog tb* whole widik od Ike ataebto*. far ike 
parpo— at prodoctop the era— to Ik* canto t p to a 
thick bra— piitc. ntrndliip aloap to froat a tke —a* 
cbto*. aad lyiap do— in tke Iwa which bdda ibe 
|Hnwk./ierjr«War* t Ikia alale & abnwn alao to aci^oo, 

u called the pear* toJ dr r i k notatoa the aa—e mraiber od apertar— u Ihrra ar* 
paoclHprt4enara, aad dtoeeaad n — to enrraapood with each olW. la each ad ihr— 
apettarra, then to a pnach far the parpo— od pierctnp tha carda. alipa, or pattchn^pda 
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JAPASMXO. 


•hfcw-iib.tfcbk— 

«,.ni »l« hi to *^^^'* ****^***^ * ******** 

yr«iw«4» —t | wr> hU 4 » r . Tim yfc* A |? iW^ iipt nrm"' . 

o^*f« •* Um —fci— »» wrfrr iW yrtn ■ ^ >« 

.^ ..--«■ wtwm 



Tfctyrofwrf t f ai l i rT <.< iW tmtrm t* At y — rt w »* U > 
bi tSv folWvvbHf MMaMf. 

TW artaiil*!• k«m*tai.aeowlmr •• il>» w 4i *»y ■• *• “.*** *»>K 
•M tiM f O«w aiwAi 'Md* iW mtt /.wU mdm «ha ar*«*»** wm»4m 

•]tU4«r a. to • aa^ t nil Mflit •» • prtia* ta *»«• rf«*w — rti— ^ «* ««♦♦• 
WUrttr. th tWf U>*» tW mifr tWwUi aItU ya n am. mtU* dw t««r< —4 4»»^ 
I ^*r4 ai M M Mnrfaa* ■ Mkfc Mtol llw mK*t tlm i4<aa» rf . m (twaa fcjr 


4 aak iIm pa«pwaTk 4 «Ha«iWai•epamrftaalteaM*aUak ar« w« MpbMW 
kaaaintrdaaaa. AlllW |a Mia h pni i t rt awal4afcataaaaaaWi< allklfc t iw4iliaa<t* « 
A)nraf4 alB U Ifcat ■»*. K> fa-Chaawffc tW •arm^aadait aiaataaia rftha f » > 
knUfra.^ V7ililaaHaM«iUf(aH« yaatkw oat rf «W a yat l a a^taai 
wrtfiJing a| a War aa <4 Um ^ock w aaiatr A Tk* »—>k w atU aa« Wjnifilj 
arraaaa^ air |kmiiaf Ikt rvqiufad kal t a aa a aar4 ar afam vkiak m la W >Cmm la 
«k< (Mnaakw waoM 



aTtkcl 

vkcnnrr I , __ 

Iiaackn aiO bt (iweaA iknmitli ika (lip of laMarlxiaol, aa4 pi«c*4 aitk Mck katai aa 
an rmaltnl ft* pndaaiaii tkr IfanA Mi|a bi Um Ioobl 

Earh c4>4 Wiag ikw ptmaU, tkr fa a ah -taaalrrr it manHd la ks plaM ia ftaal of 
Uw aaa-ktar. aail all tkr panelic* fiire«4 hack afala hrta Ikt api fiaw a aT ikr pMack* 
kokUr ai al tm. Tkr naat Ml at rordi U bo« 4naa Ikraard kp tba aaal lamni. 
It aka** Unmk»4, abick iraib aal ika ji aai ' * m Mbn. tail 4kpaw ika 

panekra ta tha paa rfc -taa al aaf, —atj ft* tha at a l i Mag Ifca aaal rarU. Tka 

pcocan briay Uwu irpaalrA tkr ahott paltm u, Iqr a aamker mf ofmtiam, triaUlinad 
la tka poackra, aad aflrraanla to Uir eanb or UiM. aa akoir deMknL 

JAuE, air-atma (SnJmlr, Caaaaik. Fr.i B iii l it n m, OarokX la a aUatral at a 
fnaaiik, bloiak, or abitkk colimr, eonpaal, aad of a hup laMa. Apac. Rraa. MS I 
terattbra jriaaa t ia aatj loafk t (kaM iato a abitc aaamti. It coaM fraai Cblaa^ tad 
kM baaa kiaad ta Aa^ntiai U kaaad taunf rada aatieoa far atabiaa haMkalai lad 
it maaayAVk at baieg col iaiii tav (ora. la Chant Ika jadt ia (nallp vaiaadt l a pa 
eialiT m» para akiir miatiat. thaaa art aockad iaia n|% tad aa onaaMaia fw 
Ibr Jao-r. ar aaitlf at ntrarr. 

Tba campcakiaa of Ja^ aa gtrcn bp Ktalaar aad llaaaaa i abtr g. ia -> 


Mica • . . • 

. . $fiO . 

• S4«a 

bltgaaaia • • . 

. . Sl-OO . 

- ta-ol 

UlM . > . . 



Pratoaida of Jrna • 
Prmida of iron 

- . 5*fK> 


Alomiaa ... 



ChftMBim • • 

. 'im 



a w.tt 


JAPAN BARTtll nrra Japaaira. flra OtIonL 

JAPANNINn ia a bisd of TiTaiahiBg or UeqBRiaf. practitad aitb rat iii laaaa Vp 
Ibr Japaacar, wbtan Iha aaaw. 

Tkr aalp di B hriar a ktiwm Tarniabtaa aad Japaaaiait ia that aAar tba a p p ri aa lii a i 
of rrrrp anal of cnlaar ar ramiali, iba uk|«** •• raraMMd ii piaerd ia aa area ar 
ftara al ta high a Mapafati^ aa caa aatdp ba raiploprd aitbaal fatjanaf (Aa ankka 
or eaoaiag tba ra rn lak to Uialrr or rca. 

For Mark Japtaaad aorta, tka groaad ia Aral p rtp at ad wiib a aoalii^ at Uani, atadr 
bp niiiag dmaa Itorp Mark la a proprr ra nil al tm a aUk dark oakiarad aa m i' 
ta^uk, at ikia gnat a klackrr aorikea ihoB aoald ba pradocod bp Japoa alaaa. If 








I 


f 


JET. 


615 


tnmiUt€aUa «i»« 

«>«• i Wlt^ , 

rulmiijMiM irr irr*- I7—‘‘‘-f »>• •<*• ■“« « 

mA iiri>c«»< TM m t ucfib w l lh« V*»«a«. ^_ 

J^RCIUON. tk« MMM ||i»« •» • T»i»»y af Zirtw ham Cayl ^ It ^_^ 

MHbMlT aaJ R cxlMr (sIomIm* ar gf*7, viib uacn af para, t«4. 

SilT^ of ianraa ■fca*ta.ba> traatally ^aky aaJ “ *!I? 

aaair ii4wBa,ar to Octaehri erjalaKraralr r«taa4iaf • or • euali » arifta. 

3UTtathr«a4afah*artoC.7laaL TWaar^ajtbaart-4 
aottcM a latora awra atarijr arfraacbiatr that tha daunaad *ay atku 
T, iha««h tm. ft tehua aad to 1 


'Al iW frraaat Jar, 

Oarr an that iIn UftM PTf rarictka af lha aireaa an aiaU Iqr Ika l a ba Wti a to af 
aa InarTtorl £B«.ada, tW aalitai Mac aJjopnbar i|taoiaaa aT ika tm 
aT UwaiiaaTmL ll ia anal abaaJaal to tba diamet af Matara, ahcon il hat 


ii alaaaM 


Crytoa 

STJ^aaairai^'toChyM^ ‘‘TT^u 

mltaMatBlklaaJiaa«Ddtolhahaaaart<JlBjto.—H. W a 

jAHPtK (Ja^ ntoaJtoaat Kf-t Carat)^ aaah tpattaaf qaart^^-hrt 

tWra art Sta rantoWa. 1 . tta Kgff^ f^ tad hnwa. fca ntoc ^-Wa 
naa ar uadnl-ahafaj Jaliantioaa. 1. teifad jatpar. ar ator aita^ ^ heat, a^ 
diSUtoc ftaai naa jatpar bjr hatof Aiaihia oa tha rdfat. ha^ tha Ma»>»P- 
JNita^ ribaad ar jaafar. 4 . Caauna Ja^. K Ap^ Tha yrtUyt 

tpetoMaa an cat Ibr atala, aad far tha tofafiar ktoda tt laatHary oraaaKM^ Itoa 

l.A»ii»aa«.—II. t*'. B. ... t .. I • _ 1.11. 

J ATROPIt A MAXIHOT. A plaal hdoactoclo tha E a phw r to taf, ftm ahirh 

lhar«Mit«iaMtfltpraaand.aBdfniaitharapraaaJai<aef whirh la ohtaiaad Catama 
laiirt aad Titpwra. boa Tanoca. 

JEAN. A talllad eattaa, aaaaUy atriaad. HaUB.}«Ba an troraa ao at topnaaa* 
a aiBMith aloaBT appranara. It ia otad a» toaja, kt. 

JEl.L.r, AXIMAI. Rea aaLartam Otra. aad laiaotuaa. 

JELLY, VEOETABLK. A paal aiao; rreataUa prodaatiaoa fiaU apM taftnoa 
or dacaattoa irlatlaeM nlatiaaa. Thrar Tar7 rarj anch to eharaeirr. Thriall; id 
ripa ctimata aad other barriea. la a cawpoaad oY aiacilact aad aaid, ahtoh toaaa tia 
proarorpalattaitiBcby prolnaaadehaUitMa. «... 

JESSAMINE or JASMINE A aall-haowa tetUp id plaola. Tha Jm mu m 
frmhtmmm, a Batin of tha aoathera parta of Fnaea. J. mAratn e i aiaaa, a aatin of lodia. 
imd J. until- a aatin of ladto aad Arabia, an aaod to obisto the laaratial atl id 
laaauna. Sea Pmarrmoir. , ,. . . 

JET. (doMAor janEr.) Jet aoaan to iha appar Itoa thala to tha orichhearbood 
of Whilbj. to Y'crialiirt. to ahkb toealilp Ihia raty haaBtifai ntoatanaa Im hero 
aorhad far auay haadrad paata. The Jot totoar aaarehra aiih paat eara the atop 
rneba, aad tadliw the iat eprtad oat. oftaa ia rstrem tbiaaraa haraaaa the fanatoa. 
liaaa of tha rach.lw fellovt it aith praot can. aad (Mpuratlp ha it lawarded bp ita 
Ihirhaafawaat to tvo oa tbm torhaai 

Tbobaal Jot to obtalaad ftoaaaloBarhadcdlhrapparltoafartoatioaa. Thia had 
baa aa amafa tbiekacaa of aboat M faal, aod ia hoowo at Jat rock. Aa toferior 
kiad. koova at aafticl. ia obutoed ham tha anpar M of the upper Itoa, aad Ann Iha 
ami ahala ahora it. Tha pnidacliuB of Jet to thia couetrr apprara to ba 
boutad to tha oomi of Yockahirt. from aboat mat mike aoatk of Whilhp to Boaihr. 
ahoot Iha — dtotaae* to the aortht the auaiio of Load Malpnin bainc aapactollp 
prodactin. Thrra ia a cartooa altoaloo to thia to Draptoo'a Poljotoaua. 

* TiMtectolir M«intnni,taaiiiiTttaak**wia WM. 

OoiatMiar nanaod mto eaa A** !*■ niam )ta. 

Dr. ToBOf. to hit Oeok^ oflhaYarkahinCatal. arrite*—“ Jet. okidi ocean here to 
cotiaidanbia ipMalitwa ia Iha ahauaoaa bed. amp he paoparip riaiaed akh iloail aond. 
aa U appnre at fa aaod to a i/ktooneaMBhea. Piroea of vood toqaapaMrd 

anh alia ore oAea faoad cam|Jrtrlp rroalrd trith a enat of Jat ahoot aa toeh thick. 
Bat tha laoai roonnoa farm ia which Iha Jat oerara to to oeaapaet aaaaata of Aoaa 
halfaa toeh to tvo tothaa lbith.*rrum thin Id aiphlraa iadva broad, aod oftaa or 
twclra Cwt tone. Tba oatar aarfaea ia aioapa omrked with toaiciludioal Mr'ua, fika 
tha prato of wood, aad tha iraaaTctarfiactan. which to ooa c lwiidal. aad hit a natooaa 
toatrr, diaptapa Iha aaaoai growth to rfltopmaad atUplieal loou. Moap ban 
aupptiard thia mbtlaaea to ba todoralcd petriJraai. ar oaiaoipalid) b« tha faria oow 
i|uniail an tofletoat to pma iu UgtMooa nrtfln' 

ll diga oot appror loot that tha‘‘Ucacaaaaricto* of Jat ia hp aop atoiaa talablhhed t 
iadaed wt thiok the aaMiaal of rridaaea to agatoal it. Tlirra to ao rutopto aa (hr aa wa 
aaa baini.ofaapdiacimmdtrBaJac hartog a icrietlp ligaaaaa eiractarai, or ahovtof 
• aad 


uvtluaf ]&• Ox w r m i— tt *aa4 ioM Ika nIxMM* TW* affMn, 

W»W»T«r, tn hara tan mm* t ua6 xipi i •• iW akmmtimm «W !•*« »nWwi 

OS Ox mSiimt. Mr. Siapox, iW ixxiU(>M caraMr tt Ux Wbxkj wixixi. xlw 
kM piU aMKli wiaaixx to dx aVioct, mm, *■ J«« lo gmtnUf tmmMmwt to koao 
koM oedd. Mid fai axiV tmm M —4— h l uh y kM kora •• i Ax Iko rad; xio x w 
•Am itxxtix. Old 'x X oM oabkH; ikal •owolaxlod oifr Xtl i mmmn wmy ko«« 
k«« otaafKl koto ^ Hot k io rttdral ikat tofrtaMo x MI «T !■ MX ■> w m X mI 
ixrt of id far *• far^—arty Axd ikM hiax, axd Ox Mxkx of Mmo aUo ka** krtx 
tkaacid lato jd la ika Wkxk; Maxaiai lk««« fa a farga max af kaaac «kxk kaa 
tk* rtimar roatmad late i»t far afaxl a <|aantr af aa katk la tkkkaraa. Tkr 
^7 antrr tfftm ta kara krx aetmd Ux yxaa af Ika kaaa, aad Ikara la kaaa 
kardtaad i hmI darxg tka ail aml iii a g a m a»M, ika akalt kaa; Martar kat koMi 
gradaall; dfaptaecd. aad fat ffaaa ac r x r xd kyid to aaia yrMrrra iia artgiaal farBa.” 
AArr aa aoraiita aaaaiiaatiaa af uut t y a oM q^ aa ara aal dlig Mad ta H*** 
ratirrlf aiik Hr, Kiai|aaa. 

Jx arrtaial; tocnaca a aaaaa akick kaa toaxlktax tka atraatara af a kaaa, kal. 
aitkuat a r ka n i tc i l aaaaiiaatloB d Xi caatihaaata. ar Mwakl luaxata aaaa la an a aaa 
kaaa. Wead ai tk aal daakt kaa kya toaad aaaraddaitk id rn fa i |a i»a n a/M l ax I 
BxttaT aoay afaa kara kaaa. Bat Xlayta laataaiXaal atlk oar kaoalwigaof ykjaaaal 
aad tktiaiaal < kawgaa. ta iap|iaaa tkal katk aakxal aad r tg atal d a MaWit aaaid aadargo 
Ikarkaafr, My yrarax tf aak X i t a O ix. wr kaaa tkal adxa atU xkr tka ylaaaaaaxBfad 
k; carixoror waul; aulirr | aa, far raaai|d«, ia tka faaxt aolaw al TraiUad, aad ika 
aiUrifad fanaia *f Ec;pl > bat aa karr aa r a aMy l i aakia llx oaurr tai^ af Ika 
exU famuxioaa of ika aorid at aarkoa laktaf tka ylaa a at aa; at ika aanko. 

Jx fafaand takfam, akiekan aomaliaaa yoarlralad b; baraakaa Mr.Rlflry.af 
Whitli;, kaa aatcral earioaa rtaaiyka, -> tae ffal ta of }d fa am am tarkaa aaiar> 
ware I|aarta |xkkln | aad (a aaixhrT )X yaitfaUy mriala aa aagalar ffafaxal at 
goarti lack. ** Tbit fa Ux anra r a ax rk atfa." aay« .Mr kix |x aa , "aa yama iack.ar, 
ladanl. aa; olbar aort of rock; fhmaxd fa ratal* faaad la the apprt baa," 

Tk* *rrj fact tkal a* dad jx a a r t u ai a lfag hrfaaiaian, caaiag tdraaiXMaa mmmt 
of aciNw, aad iamiiog aood. waaH lo •kow, tkat a taia^ or X aO r««aia. a fdaMia 
MOalitMak aaaat M oar Itiao ka*a {mTaifad. M'a kivo raixiag rridrarr af tkk. Dr. 
Voans, la Ika aork already qaet^ Myat —" la ika ravitlaa of ixdaiao caalalaiaa 
ixnfaxtao*, aa aoaialknx naX with | iX tax , or bimxW Wkeo dm ctMaid. 
u fa ftmaUf milt Moat aad of a dark gnaa tolmr » kal il Nna karouwt riaaM aad 
kfack, and ai bat kardi-nt lato a kiad at yiuk, akiak gxxroDy Malta aitk kal. axd 
wlian Igabed kanx akb a craekliag aewr, tod aiaila a atnx« Utaaiaaaa uxaU.” 
Om aiore aaapla at avidaoca bi farucr at Ika riaw ika(>M kn Wra dxiard from 
wna<L It II Rated (Rtatt BbntraltJ f/rnUt m tTfally) tkat hi (ItaX at tka cldl- 
aark of llaikaraa Wykr rxixtd a petridad Maaip of a tin. hi aa arrri pawxd Ikta* 
irX fcigli. tad dAten lacbM aerma. fcailag tka rontt af aaalj Jx ia a i f aktla t 
akilx lb« tmnk hi tka laodnaoe wia partly petridad. aad pxitly at dwayrd aeol; 
wood. £rra ia thla rtampla h aaaid appMr, tkat aArr alL a caatina ofjx am all 
that rtall; aa'iatod opoa tbfa miopia af Uw rqiiixlaai, ahieb arebaM; alaoda ahara 
it grra. Hr. KioipMiiu in a taiaablr Uilia mbliratioai. " 71a Fattk mf dm Ymhktn 
Liat JacriitJ/tam A'atrrr. adtk a afar! Oadim ytU Ciali Jp i/rim I’xdadxr CWaC,** 
“J* t —*• From oU aa kaow mparttag Ikfa kaaatifal auncral, h appear* raeamUaxlT 
prokaUa Ikat it km ita origia ia a Mitaia hiiaaiiaiaa matter, at pdrelaam. akxk 
abaadantly im|XMBai« lha jx^nek i giiiag aal a Xraag adnar akaa it fa rrnoaid 
to tlx Il fa Ai^dratlr foxod ia a bq'id mala ia Ika ckooilxn of axtawahaa aad 
beixnniln aad Mkar ea*iliaa, aad, akilat lha aaauipidaaa eparalor fa kraakiag a baa 
Bodnle. h file* am and Moioa kx ganoewt Tkx ptindara, or.aiiaar*l ad, alao 
ooeart hi aadalaa ahick coataia ao arganfa rrmoiaai aad I kara kaaa infarmed b; 
OB cxpariaiKed jX miner tkal tack nodnie* art oAnt uancialad with a goxdptxm ^ 
Jol, and an Ikcewdx* regarded aa aa omrx at mttaa." 

Jx fa tappooid to koTO been wnrkad hi ikia caapiry loag krfira tka Inna of lha 

Done* ia Eogiaod, far tka HxmaBa arrtaial; aaadjx Air ataaatmul pnrpfxea Lkmol 

I’karhox. la Ike hiaiory of Whilb;, myi, tkal ke feiiyt tkr ear-riog of a lady having ika 
form at a kaort, whb a hole hi lha apper ead far Hnxaafam from tbr oar, X waa faxad 
in ooa of Ika Reanao tamnli, lying cloar la Ikr Jaw Wmnl Tkera rxialt aa dookl tkat 
•M>*y tf Whitby WM tkr xot^af Jemiag aad llx romx of piigrim»JX 
rawrfaa aad imoma war* aommoo. Tka aumnfaxiirr waa carried aa till ika liaM of 
Ctiaabxk. wheo H mrax ta kara eaXard aaddxily, lod waa nal rta amd till the yaor 
whan KobeX JrSrtiea, a poiatar, ood Jokn Csrmr mada brada and rramoa whb 
®lr* kaiveaa aoek goard, auda ia Ikia awaatr, fatohad am gniaxa A xraagrr 
eoiaiag to Wkiiby mw tbrm woikiag io ikia mda way, and adviaad Ikxa to try to lara 
HI ibry fallowed hia advfar aad faxM k aoawrr i armal mato Uxa Jnuwd twxa, aad 
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k kM Wra gra^aanj locTMtioff iIoml UoM af tW W« }rt 
Umtm, IW iaiwwr •«« tor tb# Amrrta 

|M ««kCT» e»mfU» of tk. grwtt ttnuj of 4«kf»o > 


.■mcma Borkru 


«h« tn& 

MAt lA IBtf wrw Hiwa■«/ "• — —----- 

n» }•« ««kCT» emmfl^ of tfcr ftoto tArwy «f fcrrfol 

bar* bM «•! rtoxi^ >«» »»“ “««• tbr focob arm^ of tl» 

■aural, tbair tokaaa ara aal granlljr afplkaUr. aad tha ■Baaotorfanr M mach 
am Mrrrafol ia Iba taailalMi of aitanl abIKM thaa aay atuAcial nralaaMMa. 
JKWEIXCRT. 8aa Ukm 8o 4 lunuaar. 

JlUUIJiia. a aia»oy Arm, ^rftntimg tba ««a *ilb a |tr»*<la . ar w wa-t 
tiarr, Iba bratbr aabiMBraa faai bU tbtaaf b to lha bMUaa or hraat part rf lha 

iiaaiMba liablar aaialaiiea fa«alafam oo lha ap^ I»rt. __ 

JIKTAWbN. Aaabaiaaaaaoairabatrcarabliageyairb^ 

Jl■JVHI^ Tba frail af tba LoffAm ra^tk awf X aboal tW itaa a f ao4 

BoaHj naraMlat a raan phOB. fU Fwach taatoe l iaat ia taayata a »oaay ftaai 

Iba Wra af tha toah. ba« a«Hy att lha Habaa aaU by oar4ta«pra aa4 aaatoeooaafi 

m ■iuIt ArM Macilaaa. BaToaral aa4 aaaHaeato 

^U»ll*f.K.o«ia-p*aaL A lafia boaar. aUaiaA a« laeb to* Uha ebiul bila. Ii k 

JUNIPER. A gaaaa of plaala brloaitiat lo 
laarMa ata kaoaa. Thia |>laBl ia aabtriaJ ■oatly tor ba bam^ *^** ^ 
blM abb aalar. yWJ a aalatila aaaoaiial aU. Tba barriM aar latyaly naptoyaJ bt 
tba iiiiaatoriara of UullaaJa aaJ ifia. Tba l^aecb aaauof tba plaM m Oaaataa,aoA 

laaoaoor Ei>#BahaoaAa"fbi*aa4-grBatB." 

Tba ./oauaaaa Aanaaafiaaa, ibo BmaoJa ra4 eodar, ia a Wfja tfao ailb aoRi*4fta- 
(raal aootoii* ia -bl ia aao4 ia auhiaf paaoila. ^ by aabtaal a ub^ 

^ITE aomla of lha «baaa of tao |JalitM»lhbi tha cWh aaj <0-T^ 

abbr^oa aaj Cbrrtoaaa aauaatortob rataoattriy <ahia^ “ 

bMl. (ba Butrrial of alurh faaay haga aad gaBay ohah a»a aada. Ii Mrbca aaarty, 
Iboaab aot aaiu ae btaih, a prioa aa aana. 8aa 8caa. It roaua nto cotapatbiiM 
ahb Rai, loa. aad eodilla. la ihr auoafttclara af atair aad o«hia eatp^ ** 

eolloa aad otbar ipaala. aad aarh liba tobrka. brfag aa^arfyaa^ 
nm ia Diuadre Bal b b aaaailablo tor r<>r<f*«r « ««•»" ••?****•. ^ 

II auaatociafTd. ftwa im ouiipiac wbta tariatad, aad roetia* ia aalar—ATtNAc*. 


K. 


K ABOOK. A aaaia far a eUy inmaiaoa fa Cayira —» . . - 

KAL. "MnUittiaiaroar**. falaahiodofima"<iKioiaaa). A auataf tara. U 
9l Jwt. fa Cbmaali, icmttu lidb ia a loda a ra iaia l ^ taaoh iroa. 

K ALE!lK>PHO!l. Au iaatnuBeat dariaad br Prot Whaaiatoaa Aa aMicthfa 
bar ia flsad Wj oar of lla catrraiMiaa, aod at ita fa* aad a carriaa a alrawd or 
Hkbad ba« I a ray of Mfbl a irflrrtrd fr.ao itui bail, aad ahr a ifanbia platr k |ra 
la Tibraifaa. tba Am pnfat of Ugbl daacnhoa raricoa eorrao. t o»ri a | i Badiat with tha 

aiBtical oiOra i wo darnl by ihr Tlbralioaa. _ u n. 

g Ai riD<tH<H>PE. A wrU*4»owtt loftnuttwl hwfitAd bjr Sir Bivwitirr. 
It baa baaa aioch naidoyrd fa ana of toraiga Tha Iradmjr *«a«U»^ ara 1^ iba 
aairic at whWh ibr ralfartora ata pfa^ fa a aabatnbttil* of ato’. Out tba ody 
fa whbrb a body roa ha plaead to (brra perfoetly ataunelrical imagn ata brtwaaa tba 
aoto of lha toirrori. or fa eoataot with lha roda, aod Ibr eya ■afa ba as oaar at pua- 

MbU M lha angalar pofat . ,v 

K AU. Tha Anha aata Ihfa aaiae lo ••oBanal plant whleh growa arar Iba ara- 
ahnra | now haown oodtr lha naou of aoiada aafaa. aad from wh» aabntbry 
tnetrd a aabatanra. which Ihry tallad aUali. tor maktog aaa^ Tba .»ara bah w aird 
b» Cfannan chanilau lo droole caartk polaih i and Aaiiain, in nelaUie baafa i naacnd 

irA^^ AR Wl' A iBUaapial anhaal, narira of Anati^ I» tail la a k aa racriirwt 
SIMP, aad Ua akia, whan titiBad. Womra a ^ aad djmbfa wM. 

K AOUI Sj Ttrrt d -mfaiar. Fr ., Arafkaardt. Omn.) fa the am Mara hr lha 
miiiaaa la tba Am wht efay witl^whieh lhay Aihncau tba hfaBidl of (hair poRoiaiaa. 
boo CUIT aod PoacBLaia Clst. . 

KARABK'.aaaauafanihor.of Arabia oripfa, fa MO wpoB lha Coatmanl. 

KARS. A Coraiab aifaot'a lattn, ftnoepUy. ncootdfa# lo Borfaat, nicd laavaify 

tha solid rock 1 —aura coanaoaly a pile of rocka 

KARSTENITE. The aaau firm by f/oaa to tnbydrooa lalphala of haiaw 
KATTlJdUNllOOorCUTTKMONnOO. A eaoaicbooc Ukr aofalaacr oblafaad 
fVam UraAaaAorfao oaNpaaraa of Roabargh. It was Ara nbihitad fa this coootjy 
fa tha Crral Eahiintiaa af IMt, briag amt by Mr. W. HlioU (faai Vfaagapataaa 
It wM of a dark brown roionr, opa<|M racapi fa thin piacis, haid nod anoiawbal 
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KERMf:S (iRAlNH. 

k kat mmI} Vy Wat I^N1 

~ witikti 

,-^ ■• ii «mIi^ m nr^tW rifiwr. 

tl ■ Mi4 to W tot^ Imyimimf MaL hawiiM haUk-kw<ha *•. 

KKOitK AXCIIoA a itoiA MMr6ar *li6 m Ivaa Mack mhA Ito vaniito 
KE^ EA. A ■toifir i4 ato> kary m4 niitm to tW nark— mAKmn 
to Tl i>4 

IkKlX* A ».. - M _ M_ 

a ** ^ »to ■*< h Imaiat igm, aba • ymtm't tora 

wraauaktokt 

KEIK. * -—* h M 1 I iiiilttiku I 1 ] IW Buu#«m. 

KrU.f (F.» Oafto.) b Iha «y«to aftalaa MMtr H«4Ma< k« 

iMiMiMTarMtoartoiMtr b«.a»iM»««b. TWy «• «m >itk Ai£« toaa ito 
**■!• jm tW mmmmtt ••■■■■, 4tt«4 a4 fW« kamA aitk aask MatM af tka mw* 
*■••>■•4 to*>y afaaiaMM af katKaB4 toaa4 ilb mbm< af aaCS 

laawa^ l<» Mia ^ tba kaal to ka Aaai H M (W. ahila tka taatSSST^ bail «7 to 

at. Tka aJaba ca aaia>i4af — ' »iia»a<« 

»al>k^afaa4a.. * 

baba to la rt a a aa aa4 aaiiAam • - • M ab 

Maaatoafa.toaaa4yatoA • • . . it^ tT^ 

TW toia U Ma aatoia - 1 of _ ~ii4 Uli 

CarUMtoafttoM.. 

Pkli O **••••«« 

Alaatoa Itanb «kk toaa oatoa . . . ^ 

SftriE ; : ; : ; : « •} 

Tii^ Tito* 

-f uTalJli!^ 2i!rTL'^ *aaa. ktok to IW laJ. 

at Hnra. ayaa Ika ptoHnj ^ Latb XaaitoaaM. rraai lka».aaJ —r aatin'^tim 

.n^ iVtoto. ,wa a toba, l««4ariCrtoVtr‘b^^^ 

**** * *.**” r—«”• •»»» ■<»4» «* (kTStotoa of Xonaaota ai2Sl!!Z^ 

|»o to.k. tli»a ri^ ^******' Of pitottoito. aab jf 

mpaaktoa^ Ika tohibla aalta batoff. amniiiif to M, Oat-ktoMaTM of bbMtoC 
« rf ehlorkla of potJih^ mi a bat aaJiii, WTIII 

ooartT upmCtiMa. Wkaa tka caanaon at* oraak, r -iianiili aad tor — 

iS^S*****^ ** * olooail pfaalhla k giaaa a akarraal lanaab aaaatokk *^* ■*** *^ 
AUtEBSCra. aS Ik. dnlTwtorT^^ ^ 

ttaaffirrai to M aolpkarit af awTr aa T T *^ ***^"* ^ •*■•• 

Kmaaa kaa bara kaeva to tka Caat atoea tka Aaya of SCmm i b kM «■-— . 

■Tff*!!!!?iri"*""^** •» I «Ni aS toiX 4^tI3.Sr cJJIk 

ud Raanii 47*11. ITtoy a|waka of k aadar iha aaaia of -■- .. 

*^,r” "P" «k# oak fa AtHat, Kathr. At, a «»«i| ttt 

"■<aAa») that tka SpaBtorba paM aiui ikraa giVfaa half of ikafa inka^to ika 
lUa^, ih« ^pidaoH fa Sell, ih, nSn | ttoath^ 

aa41^ iboaa ftm d;. aaifkboofW of Eawtka fc U^to t5to7Ilrntjir.C?!l‘ 

^^irTlIi fn A r*^»-**-^^*”* .****** •'••"Ok a^anaX whk rattokM tmairalm. 

•IW JtAnuuM^ (Moi Jok,^ |j,^„ 

At ^ a^a pjri.4. , ^ 
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ST".wil c< Eii^ yml^ ktT^ mk . TW 
fi—,1, M wiMt. I* ifc* ■•• • •■•11 l'••• ttitmt, Mrf k 


TktT«4^ 

w. «l«h. (ilk. ■■ ••a 


....JkviMtMliaMt. Vi. - . __ . „ . 

mm mitmmt, wm* nrm,4 m tW n]Mr^ tW 

yalMB ml noi* • ua BT* ^ «*»• ** ** ■ .*??*• “ 

k friT i 

Tlwh« 

Mmai* I 

TIO* (MrtM MW uw ■» p^r 

WoUkWfesphkflfrfjrclMl . 

to, «rf«r. ■UWhIi k» » tiiiw* P W^ •»«•■• « 

AnMBkM. orf CommU 4jm viUi Iwnw* Uwir *■»•"•• MM 

“ti 1 kllU-Tninlilroillw *««< •• iw iwt «i 

'^TvTZvnwww'wS^ lwk» Ik* •!•• <rf ik» Pati»k «•! djTW «nlk ahM » •» 

Kmu* b (cmmU mi aalx ■>■• Uw /# ■ k'lw r w^^l«««Mw k lk« l.'k«l»*,b»» apa 

* Ki uJLTta'fCrTrf* 

■uml iMta. It* llll■llr1Tlg waiwr k twtekb la "»!«■ •»< •••■k"l I •» k*t>*w fm- 
C^Sk P W««akk «kk awiA*. bb 4 vkkl or cfttMoi «i(k i&alM. 8«l|A«t» •# 
kkrk«M H. »Hk •»«■ k 4p« • k»<>a4 Mt wltk •• ^ 

—i>^tr tf tmiar mi 4 t«tt»r, mi «*»• grw* i "tik tarur mi 4 ■•It <4 fta. • n«»ly «•■• 

toHH md nWw <»J»4 •hk k*fMW> w«t* c»iu4 ymm mAm TW f»4 

(tat $m IW la»™i •»• 47*4 M OtWmw wkk pwt* i^ri^ 

■MkonUr »ttlt Ml Ml4hju« ml Bnwil wood. Kmwn k bM link •>■4 k Ko gU»4 


** l*iif» Mlwnwl lk»n»M k ngstdtd kyBtnri^ 

m4 ttcwr M ■■ BMoridMww Imalokutol of •ntwmoy. A* tho ]wv|wrWM hoo mm 
•tl*Uw’ifiiori»MiS*tiir«.kr It* wod. of |«*iwnukw Md iu *lH«wk coowi- 
iMkM w* fHkr to Vt4t Dktimmrf *f Cko(kr» .* 11 . 

KKnM>'.SlTE. Rod ootlmooy or*. ooai|Mw4 m otjgm, #-»i ■ottoao;, .4 «3| 

A room koff w«*o« ftwwi l"k| »«4, okiofl; oii ook r towd ta IW 

**Ki:ittr?>?EBE. Oaa w ool y laHt eawtmrf*. A Sw Ihk^ worro phia (Kwi 
tk« aixol wMik. • wanobctMT* rf IW w«» of KogUad pnoeipBj. ___ 

Kll kV A Oo« of tlw latpai aad h i ndow ioW lr**« glow tag oa tW wwloni 

Kl \IIOt*C \ Wt)O0. call»4 akii Amkojriia wood. Tbk wood k told Mk iW 
I 11 ,in-- m WfT of tko IWat p— MW wdmaa, cr of tko fWwatjw* *■*• mm 
IW llolaroo*. tko lokod of Banco. Awhoyno. Ac. .... 

KIHIII.R, a wkkf •*» A koekH owwDt aiido of (nw, ia oklch tko on k 
drwwii to tko ooHkeo fttwt ika depth* of Ika mia*. ... .. . . 

KlIXAA Th* Muoo ii»n k* tWConwk miam to lWc*w»kA rft^dwt^ 
II Tonoa nrj winch ia cobwr and clwroctetRbdng •nocUmM oTa day-o kh*. »a^ 
Mk(t Uawi ffcy or Wo*. It k la oa* dUtrirt m» t la Mw«k*r. ewopM aad ^ 
Ar*oc4ta( to tko okatneter of ihk rocA. lb* muter itufmmm 00 the proUfadit; of tka 
Btinml oria* wWek tram** h h<4ng w»umf*fwi* w lk« eoottarj.^_ . . 

KII.N iFoor, Pr. 1 Ocno.) k tka twm* gttn to*arkw tonaa fkraae** 
and by which iSiMtrmprrrd Wwt may h* apyW to Wt«i thw Owr* arc 

hrkk.hllac bnf.lU1aa. B at * k nn*.an«UAila*. pntun-k'lM 8«a Baica, LOncaTotc. 
Mal-T. PomoT. tor a 4*«mpiioi> of their rodpoelira klM ^_ 

KIWERiriGE CLAA'. The auda which oadrHw the PortUad Skwa of IhwwH- 
dtiTM OMl tka .with-wM of FmgSad. are h^ opoo ajyaai^bk thia..M of 
dcHi btowakk or hUi*h.iTry cky. to wkWi tko l*na Kla^ge Cky k*a km 

J lon ky g*<i»o|ri*l*, from tka cimnaituice rf k* beuif kriely dardopod aad wrt 

wplaead in Ike nriahkeorhoad of Ik* Tillage of that iwm*. 

thAtngkoat ih* W* oTParhoek. hot eepe^lly la the part of U la <iiwatiaa. tW eky 
in-nr- a eery ihaly aod kbmoiawu character, awartioin poaaiag uito aoea maaMro 
bed* of kroookh (Imly cool. po**e«aiBC a ooaehoidal Ikacturn. 

The iloMoa*. aad alw ik* Celle who khakiled the coobitt prrriaawly to iia ia* 
vaaioa ike former aadoa, app e a r to haea a w a af a r tored the harder poetkm* of tk* 


KIM BRIDGE CLAT. 


8X0 

*tuk IM twm h4 mImt bet Ait§y imtn Ued*. anebMi mJ b 

«»■» — of wbcb Imi ha** bm fbeo4 b lb* wifbbeefiat bertne^ b 
Olifl oeeifeli^ ibe eriai ef ba b aene. ^ 

Cifc«isr4<a(<af abahuabaollbe ■a*«fs 
•aaibm b lUa mh of lb* bb af ~ 
limm. b«n4 rbasi; facberi iNfMbfr. 

AotbnrbiM hate bam laacb 4i«baa b Ofiaba at la iba atbb aa4 Mr a^ 
ebeabr pbcMofaMt b> tMwbrj aw layy m l Mbarr lataj rawa a i aa 



-- abaaaa Ibr aaaM af Kbwrbfa aaar aiaawy. ba aVtab Ib^ aa 

baaaa. baa bare tafiiad aa ibtaii baa. iba aHol taUaUa - fi iiiim 
aafa Iba yaauaaa af iba aManai §am4 la iba bba. m 4 la* aAWtaa la 

analaaa aa aibar aaaaMaala af a abdar Aaaabtba M bM 

eirraafttaem. aa4 Ibat al mm labtaqaaal panaA ibaM fab 
wafa aacB aa aanlaaa ar cbanaa by iha aayatMMbaa 
Tha abaW araoa4 KiMarb|ro abaaab b aatabi uU giWbli MaUrr. iba I 
eaeaiaibg af iba abaila af ayaam. aotOMolaai. Mfatbar aab iba I 
anafta aaaHaaa a«i Btbi vhOa iba laltaf It baat^AHbbAai 
aiatiapiababb la Iba aya. Harb ratbu Mla af Imm aa4 Mvl 
tayarlally la Ibaaa pwiliba b abiab aaiaal ntiaa tfa bmm ab 

TVa aerialM b lb. aataraal ebafaei.f aT tba abal. b arTnaaaaalrf by a , 
afM^iay aana^ bl^ labHaa {aoponiaat af ariaaral aa4oncaaMaia^' 
ta h 1 IbM af. lb. ONM hatt. aa4 ab*y faBl«aa^ a bf*. I 

aaiaa p fapa n laaolaaiaaia a M i iir t 
? f *• •*“ “*»• Bwaab. partita. aUabhiaBk vilb i 

*• »«o~ of »W Mbarai 

aboea by ibr feUawbf aaalytaa. 


abtaqaaal panaA IbaM rabaa piaaaa iba 



Aaoaat af aolalil. aumr • 
” ** BuaMtl Matlar 


f.t/ita t»«ai mmm a. 

Uim •Italic 

A 


•0 4» 

tf* 

«:* 

7X3 

w 

l«HMI 

lOM 1 IMHI 


Wnal -Wobn-rraUy nrUbaUb IWJ* 


npanallytanapa, bL^'^ 

ba b.pa..^-,;":ri,t;:i‘!:.'zs 

Tbit Af fect ba I thy aaw, h la Valiaanl, bani OTrraeaii. tba varbi baa. 1.1.1. Wn 

r. a^ «. oo.^ «,riH o. -hb ^ 

"f Oa»miB»nl Hcbael aT Mbaa. ^ 
TbaMloviap rmhi war. obuimd by biai fttaa Ibr AfarUm itt af tba al'a 

bifb tnaprrBtun. Ibr iha pafinaa af pmWbf gU »— * *»• •* » 

AaMaatof |p^«il.r,ammMna.*a.. . . 

... S4_iom 

Tba Aab JJatHW b a fM mart famiabad a fM eompoaaA of I— 

pbftalpaandaoBpraBTa.. 

rMbaS^SI!*^ byilrogaa - . «»-a 

PortoiUradA - * ' T ’ ' * 

byArnsro ... I 1 ?^|o« 
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rro 


Th* rtnirhlirt of ilib fnm csrtMnte acU and aalphantiad krdi«(ca, 

^ p— —IT tkin«(li aa sidiaar; UaM paridrr, «aa at Mluvi; — 

OlHbat fat aad coegMvta .a . I0< 

UKbt carba r t tl ad kjdrofM aad h^drafn 
Carharic asida 
Tfca coonwaninti of tba coka fawlasal »ia i — 

Carboa - - - • rs-l - - . 7W 

Aab .... »4d - - • ■>» 

1077 IMI 

TW axoaat aba»a tOO aHaaa ftwa iW fcitwoea od anlpkMaa la Um cM wklA 
dariaf tlw ^avcaa af laataatalioa abtaab nf(aa aad ara eoairaatad Ma tal- 


A laa or ihaU IbraitM 11 JH» aaUe feat of ikia panflad gia, iba ataiaiaaiiaff 
pima ad aludi. atad la aa ariaal liadBaT, eaaa iiai i n t A eaUe (rat paa bpor, a^aaUtd 
that ad JO apana aauilat, alula <W paraaa ta t a ad taka raaalalaf aat 

Tba liaaid aad aaUd p^actt abumadl^ ika diaiiUaooa ad tka thala at a laa ta» - 
paraiara. ara ab c6aaataalp aai rl l ta g. dark Waaa e<^ tatptadad la aa arjBaoaa bqaid. 
(harta<i tulphaiaOad b^drafa^ fsrbaak wM. and aaia^ • 

TWa ail, poridad and dm^Ued aiifc aaiaT, hraUbta aa aily U<|mld baaalar ikaa 

aalaa t a tar-UAa raatdaa batap Ml la kba lataat. . . _ • ,_ , 

,Tha <dly lM|Bld ahkh. abaa partbad, flata oat tba eduv od Iba iacit aanatka ad 
caaltpa aaphiha. ia a atiitara ad tavaral rbaaucal aahannrn. 

WWa imlad ahh ronaratnaad aJtrk acid, (bia aily li^aid ia diaidad lato We por- 
HMM. aea <*d ah«b a dMard by tba acid, ahibi ibc atbcf laa.4abU mkm 
lha aarDaaa ad ibc aelattaa ia iba 6*m ad a llpbt coloorbaa aUy Haii nr a at a bl^ ia 
iu r-iwtml cbaracMT tbe bydracarboea ad Dopbcad caal-lar aU. aaU ad priroUim. 
Tba auric aalaliaa abich fo»a» lh« larpar pTnyrictkia od tba oily b*!^ •bra 
■litad «llb aatrr, (bmiabaa a deoaa, baoty. yalloalah oil, with Iba odour od attro. 


'lUaca U appcan tbal tba oily liquid obtaiacd by Ibc diatillatioo ad lha abate conaiala 
rhirdy of baaaol aad ha botaalopuaa. mliad »iih aa^l quaat^ od pavolctm 
hydcacarbiiaa. Whan anOewntiy puhtrd ll ia applirnbta for aU lb* P«T«^ 
ubicb bcuaal » amtdoyed. (« diaaaitiiit iadia-nibbar and patla-prrrtia. w re* 
maaina ataina fram (bbrica. for paeparins aawiabru, for Mbiap anifoaal oil od 
bIwiwiiii. Aca 

tin aabjattiap lo diatUlaiiea nitboul »alar. and at a raihar higb inaparMam. l^ 
oily itfoTlile rrtidaa rmaa^c la tba rrtoM afW tbr crudo eolatile liquid ebtamed by 
ba^ fnm the ahala had bran dialUlcd nitb vatrr, other ealMiia yrtalaett am 

The drat portioe ad lha od obtaioad dnrtap Iba diatillatioo la od an vobmr 

vbaa drat diaciilad, aad amrb baa limpid tbaa tba oil pradoard by diatulaaiaa with 

uaiar. h alaa pooaraaaa an ofcwiea talphuroaa amall. mliicb bowser ia loal w a»- 

l-rrarr u» Iba air, while the oil aaeataai a moeh darier eoioer. Thia oil ia acted apow 
mlph^ nitric, and hydrorhlarta acida, by which. aaptciaUy by lha drat, a portion 

od it ia reabiiAad. .... . » n 

Tba ranulaloa portiaa od the oil. when watbed with aratcr uod afterwarda dMiIkd 
with atcam, fbmwbn a partoctly coloorlaaa ail with tba eropcflica od parafl^. Thk 
liat ail. which fomu but a aflull foooHoo of lha oripiaal od, babarra ia all raajiccla 
nha tba parafloc oU obtaiMd drotn B.q*ead mnad oeal. lad b •Ppi"'*'* w 
Iba labrii^iaa ad uUKhtDary, and all the other porpoaca to whicb that bqaid b 

**'?iwhlack. pilch-bka, eoky rraUna ladl hi the retort rraatnUtn in paorral ebaracter 

tba roba prodoetd firum oonl la the manahetatt od pan _ 

Tba aab od Iba iaeiaarated raba coauiaa oamrly the aama proportioaa ad bl^ 
alioaiaa. aad Ims aa Purilaed mqrnL Tba foltowiap ia aa aaalyib of Iba aab kdt 
by lha tbab^iliisb toMaiaa Iba brpur tmouata od ■ioermt natter 1— 

Ata at DaraMiUko ilwtaL ' ' 


latolnblc reaidoa 


. S-JO 

Perraida of iron 

7*10 

saim .... 


. ts-t3 
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Lima .... 


. M-tl 

Carboaie acid 

. lat M 

aid 


lOOtX) 











KIUS('ttWARSF.t:. 


m 


TIm dM AbU 


ml mhm tv iW 

(MAtd dM fWlMtac M 

A*al}«M td X. 




«ii (MflMla) 


Ml 

»« 

n 


lUatjdl.eaituaiiMl -9 
jmt am ml fmnmmm 
JuMda* «f 


ir> 


Aaiij^mr n. 


• I'aha 

U« 1 

r Mtatnl maOtr • 

1. Uarkaa . 

tk« 

1*9 

tkiraad odid nda* 


[ l.lgk( oil (aapkika) • 

19 

ptadatm 

a»« ] 

' H«»»p ail. taalaialMl ■> 

I pot tank ad poratoat 

M7 

Oaa. valtr, toe. 

It'O 1 

I Oai, vaiar, amnamia. 


^ toa. • • • 

!•« 

IWO 

iao« 


Tl» amalWnm W iW iWI* il Wotlna. Me«r4l«g to Jlr. J<te C Mmmttl, U 
coo4mu 4 la Um ftJWvliif nmnavr i ^ 

TW fvtorti •!« ckar|f*« vtili bImI % mt tWr, ^tiawlv aivw 

tbpMivo iMkM tk# tnap^nfM b MOataiM^ m tirij Mjftina m 

pa«iUi>. U «fiUr to (iUm Ike rv«|4ir«4 Mikjna Icxtpmtury ike miifto m* caa* 

wro^itt to to Juf. htoU .r •.4tMi Itod. TW «to UwU to Uto totoftt to Ihn 
hr ai^ a latoM *tow. Md tb« yrwUft to » owto «U I • Untt qmiM* 

«f g» to dufia, ito apywtoa. alttoh to M Bwd^ttod. fcu» nITililiitof; 
|Mir|iMM. Tb» trad* nil to tilcrnad to Matol to Injt t«nV« tot to lM«n. tot ikt 
P>M of l<mln( Uto totOMiatoea] aattr lot vlitoh lLt« to a ton* Mtoily) tolMlL 
TV nQ to lira fto toto ■ «in. ud rtrtidrd om* nr tm(m mm mmr he. THt 

Bnt {tradatt to • G«bl ail. toskiof mrer fm ed ?»•» tot atil fimlMli Hv kw^ toto. 
co^amg pum^t. *kkli to mom to (real rwjortt k» onaolWtarm. 

toak, oa httoj^ l^ni aot (id tot rttnrta, it ptottd to rJaia taatto, and akta 
eoni H froand to a milt tor maaart. la itt aaamaulto-tanrd itala tot ttodt to not 
^ttuly 1 ^ to aa^ia tor ikto Mtpaaei tort at Ibto tladt tot artidctol auaata 
to at rata^ at hkabat naon. toab kattog btta natalljr aaaljrakl tor tlw aarmaa 
of compare Bp kttptof tot irmprratart to* to toa rtaotto arltotr tot etomal^ 
aor tot argaalc auttrr an ittUo^ 

Tkt aamt kM Im rfcaa^ frma Kiowridgt toato la Snato Rtykrad raal kr ika 

Bttd) k *aa maaldtf^ nadtrad itot allnattoa tai^tont Tkt irrm *iatk 

Duatoad coal «n attorltd ftam tot mtmbianat t- iht Bimktad rcl ad 
not in nitminij vurkod ntar Edtokmh.— II. W. B. ^ ’ 

KIN'O n OOD to Imported fram tot ilrulla, and to atoadiaMt taBrd - *-*-* mm^ 

^KINl7*Ar{a "T ^ "< k and to huII cakUti work. 

KIJilL Atia A preoKar arid ratnritd bj Vaieitelto frnmetoeboaa. 

KIXO to aa t^rt nbtatotd mart pmkabt; flram toa Ihmtmnmu -ntriarrf. 
«k>to grot! oa ^ Matohar aaato. la tndia, atoe to aatd tor tmmm a 

co^. Ii to ad a rtddtok brrnra cotoar, kaa a kiitrr timic iMto, JmTcL- 
ihnnd uama aad tatrartirr. 79 pam. aad a red ^ 41 *. 19 pana. h to and oalr ai aa 

**KrP** jrM*i!***^'_L*r'*?J* ?***^"»**r* * *—*• *** IwpreptTlT a*. ^ 

K M -ttoji fer tta, od 40 lha. 11 aa. attordtpoto. - 

taaarn call tot ikiat ad^oaaa aalaiato ktai. 

I** *! ^aot otoatotd bp frrmtallag aad dtoiUtog 

bra^ ctotrit^ talird AmrArn to Ctoraiaa. Tbtekrm Moallp taipkntd la Itniorr- 
hmd^ Otraiaap to a kind ad marrltn, ahirh on malantioa bMumaa hiark. kat a 

l** "i*. < 7 * 1 .. kri., mair»» iku 

kj tvlickinf Ik* trN% b giili*T*il by ckiMreii* ilifovs pranbamaty, urliVg riy», ud 



ftfn4 to 
TWfan Mt o* 
vbicli !• hnxi 
tW MM pul, • rook 
lO Mtiol Ml. 

TWt» 



esa 

1W outM 


■ twylono. 

--- tko eofitol 

T—, TWB^Morkoi OM iorto n l/. far 
la kodth. ool onlf froa iti o«B «r« 4 o 


KttEOSftTE. 

TottML tato Ul^«ii 4 «»o»fc-* ""k** 

SoTioU OF* tot lofcfliMl.M» oktMM iktojIMM ^ 

0 otfll. Oi^ Om orrlo lo rooo*. kjr 
FMoia^ M>k it Moon; mmttf Wbo a m pM 
lo hnod oo mWi o aUotwo mmi mi loog TWB^m 

Mt\otM»iWtiMloorW<»nr« 4 ftMtfcotoonotMoftko «fc»i 7 H« . 

lo • III Tir- kM W li -‘-M 4 a lo (W Block Fonm. prno^ «i>k 

fcwFT k»t—K ftoto tkoioo fcoH. ■^”*** ^ *T*.y*****^ .# ■ _i.^ 

KIRWABITB. A odwaolfcicDi lo koMth 00 «W oorikMOM cooM of IfoUai. 
- At , rfiiiM Um. itawlit mi wr v t tn kia wm» 

cxKABiJto MACumra 

__a_i_ . ‘ a-r*-~*— **•< f 

F^btooroMoCoviatk-koadiZ^lUofcAioolfcfcf ol*oO ikfoMooi^rf^ ojm of 

i« loo<M b««. to tMd viik oJicowMorrm of krtMloi ooA Mrtpo of iMlkm ^••• 
•nloloc Aionk poit lo tortt«a oitk krlMko ooljr. Tk# ko*fclo<M to kockoo^ ora 
tefoAocF^ tkroook tko oraoiMO ki tko mm* kratraoo iko rokWo# oorlkrao of tko AMra i 

ra tk. ABra kp oMrackSc. tk. k-lip ora ra- 

** 1 lfr 'Mraran^Miioolil fcol*r<Wool«« M c fclora am ** ‘’T ‘ 

bol tko ntkkM« Hirfko. U cook 4 i*e m trmed of Mt^ of *** kra. * 

a^liij rircl. at kriotb. oraonA d»* cA** ofStk oorfcra, to .Wm t ^ lA iMlArn tko 
krookra o raio^ k^ A, koU. 

UaAra of tko koiw ora torarto A , to praraot tk. wt W Amm Bm Ik. opy^M ^_ 

Mr. Frioo ko. oko AraiotA o Mcklo. Ikr « 1 raal»|t koH o^ ooA V? kra ter ^kn 
6 vko Tk. koUk^AMtora oooti Mi of o korimyl Arara. ««i'^ ^. *“k |A^^ 
or Ml. miA iorA »Ukio oaoUMr Atm ar eiiooloT ftoraUit 1 ^ •"» Mkra or 
Tk. koira. on MraAocM tfcra^ oforai^ 

of lU oolor fwiac,'aMA railir kMomlko raiAkra. of iko t«a Ahum pM. lo 

fiocA HIM a hiriT^*-* ooio. »kick rotooAo ikraofk tk. cm. ooA lo fteolokcA .1 iM 

kkA Mk/koaAWi ky torolo* ofcick tk. dkc k cooooA lo ratol. ^ rarar rauA tta 

luUTraWt«fM Ik. aoHkrat cA lk« ArooM. Tk. fatk-tdraora oohmmi «AoVoo.« tik a 
Wm rraloar*UT opooiao la tk. •lA.i kckloA Mkkk two krookra ora AocA.kM ti> fkn. 

k^SSralk. ^ of tk. fcrk. ora »^o**f. oral iko kraotra ora 
MWoraA lo a ranWF. whi* » aoAo to rat.oara •«** 7 

o tkraw-rroak. ooA tkoroky tkcoM ik. praoci koto ooA Araw ikrao oot rf mtotil w^ 

Ik. krookra. Tko cortiotMooioloof iworaraol iAal(M.lk.loworMMTTylo*oc»»^ 

of .okaoMral In lloi iTli^r for ik. Awk kuAfao to rral apoa^aoA ik. appra k^ baoA 
%iii tittiWri tWr wn %mft 4 >t ••• •M, mn cociar clifA it tW utMfp 

wkoB tk. hooAIra Woo kraa ploraA kMorai tkm ky a ikMokyra.^ _^ 

KNOUiL Araioko»craailaOFna»ny*MlMA«rao.poii*rffrMlk.ora.D.r pai» 

K.NOPPFBB ora .lenanMn pOoAoraA ky Ikr poactrao of u lao^ « !»*.»*? 
SowraMpo lA rararot opraira of oak. Tkey •" 

«oraonyp»».klyaoAkoiA, krowawbrarip.. TkoyaUwaAlalfcyno,Croralo, ScUfooio. 
Ua Ka»lMttlra«ftMatk.Ult*T«Matry kdo«lk.b«t. Tkry ooMraa 0 prat Aoal 

of taaata. ora orack cnrioTiA to AoMria fcr ua^(. oaA ia Ocrraoay fcr Ayrtag fioaa, 

'KorMtie la Ik. aora. of a lh)i>or wUek tk. Calraraki aiako kv fcroHaljog aiorak 
Billk. oaA friMo wkirk tkay AImU a ikTnarfc*Jai 4 >tlaalia« oplril. oalM nocA or rorlp. 

Tk. rallk it kapl la kotilra anAa of kjAralill it k raorara ooar. ia okakra lUl m raolo 
op lot CTFora. aoA io thro art ooiAc la rankra rraorfo, ia a wana oUra to riffranb oo 
yrilt Wio( fTAimfrdo ibociKb tnokHtaM i KrtJ« iW lkcm»ki li m 4 «^ tl m 

wHk ml koto Uw «iU iflbni U rf Utw w.mr% (tom ohkk f vmtfo oT pwiiy 

MFoo. aloDkoi. «A oa aopleaoaat Aaraar, ara uloo ia r A hy mtAlcaiita, 

KOURIK wool*. Tht want at lb. B.w ZralaoA pio. f loaraot w AaMra/i^ oi*o 
of Ik. anoc aaapaiAcral of tk. eoft fc rfrao wooAa. It io alto callaA twmdit oaA Mart. 

wonA. Il io^ork Boral fcf tk. BUM. of okifM. _ 

KRAMERIA. A okrak. wka* w a oatira of Prra. yWAlog tko wtfl-koowa 
rkouat root. nfWa aocA ao a Aratifrira. 

KRkOSOTK. or CREOStlTE. Ito# of tk. raaay tiogvltr koAtra Aaoo.^ by 
Rckhrahocli ia wooJ tar. Il Aram, lio ntairafrora jtptoi oaA I prmm, a alio* 
lioa to ilo rootOfkjihl.oatio.pti«proprTtira. A grral Aral rfooaftMKmeoM lath. 
UohcAoraoaatoof wfioA rto.itii.,.rwUato tko ForraWraatara of tko rraolto obtaianA by 
lb.rkctDioaobaha.c.xaauo*liL T 1 uoconAMl«a»aotfcaoAwUhlhrafhaa«ooJ,whlch 

arakwbAUy coataioo two koraolairaaa koAira. C^'li*U' oral C'<U‘U* i Ik. knl kraag car- 
boUe, oral Ikr traaoA cnoylio acfal. The oMpooWoo of carbuiio oral kra iaag boM 


LABtKIXTil. 
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hiMnni, wimf M iIm t » —t e h ii LuraM: msjhie mi4 *w itnnrth 4hr**«ra< V^- 

WaUMMBMkl PtiHi*. < *» »w i f«ki wwI trm wii w i t i 

cfwjIkMU. C—1 •tb.W*riy hlifc pwM. wtiii wifwtlj liiwmlyMi 

•fcarknlla wiA ki|lMri«ialk«wri»»tlM*«*arTCSTU«wi4.M fttf 0 rk€tif iMtt 
to y X Mk, VnOmm*.} Tim* !■ littto irn im toac v«*4 >r»B«»W vmmIm 

MMatUlly «f tW aiM lahaUiMn m Um tmm muL TW gm* ^ ifcn i—■ to iIm 
mtam tin* tbMIr frnM IW <tot aT Uir friimt hwm mat latatotof will al «toa»y 
traoM ar aa^kaliaa^ rarraUaa. aarf ekuakiaa. al af aUck aia iM iiaM>T alwaa a . 
N'a araaa m fcaa < to taaiairraa kaacrpartoad* baaMfaMaaa.aar, to toat,MM aava^ 
■n 7 ikat H alMU to aa. if fatkad; aJaUa to rmaa tmt arrtta aaU a# itoi laMlV 
l-OTl^ ao4 if'a tea aa« toaaaw aalaaiwi to ra|waara ta Ika ai*, It to rnaaMa^ 
|Hn* aaa aak tor tU a ii ji riaa l paratoaL Tto Mia tonai araa4 t*4 ate tar bm; to 
atea to ^toU ri ail a bp Ito toitovtof aaniaaa Tto aik ara to to riaaifla4 aaul 
tto toora aalatOa poauaat (abtab ara ttotoar Aaa «Blrr) haaa patoal aaar.* \t 
too* aa Ito ptodart raaatof Aaai tto aliil itoba to vatot Ito latetaa la to to 
ttoai^ aad ito atU mto to rtaaiaad aMU Ito liaipiiai in n aa m d to ate arar 
Ito aU la aa bipb aa aao^ P. Tto ail « atoaite la to to dtotoaad to mmk aala. 
aU toMlahta la it batof rajacte. Tto atbaltor aoialaaa aftar bawK aiar ba airaBp 
arparat^u Ar aa p teb lr . Ct-'ti tto toailabla all, u la to b e l l a l fcr a aari atorl 
tlato. Tva adraacaffca ara |ptoa4 bp Ihia opantloa.—aap ratalUa bia>a Utcaaw 
rtpallad. aal a aabaUac' abwb baa a taeteKT to tirgnaia braaa aa baapti^ la 
dattropad. totordmra ito nil aa iraammto ailb pataah pto>li a iptaaUr af a 
aiTtetiaa paatto TUa la aaphibaliaa. aad abate to roatarfd bp iliratkia tkroabb 
coarw calion or caatoa . Tto aibaliaa taianl la tboa to to ntoraalaralaal niib dilala 
aalpbona add. na akiab tkr citeala aapiiraita aad rkta La tto ftana of tai oil aa ito 
aarfaoa. Tbia rtvotol* la alriadp froa Aaoi tto (rtear pptoibar ad bapautiMk aad. 
if ractilad. map to oaad far Bwap parpaara. . Ta abuia a poaar artiaW Ito opartflaaa 
eaauuaaabap nilb aolalluB la <telM aada art toto ra^ate. If ito alValiaa tohiiiaa 
an bdilam aten haa a aiia odnarad, Ito parUhutiaa aniai to gnat ibai^ a Ibird Uair. 
Il la m i a l b il oni M baU ito aibaliaa tiilat'iaa loaf, or a nrwai baa mmmmata ated 
laba ntorr. AaaordhiK la Rairhaatorb ito toiUap poiol of afawaw k MT*. Ctottoie 
acid boila totnixa Sa0 aad a;«^. Crmlir ate toll* al W*. Proai iNk b vote 
appaar that Raiotoahach'a crtaadta taaa m ad af cratplia acid. Tto apaciSr craaitr 
of rraoaiHa tMoniitHrlo Baietoabaob ia Itn; 011 <<>. Tbol of carladia aaid M I «M 
al*4'>. CarbniM acid and ila hanaihiffaaa nhon ailaad nilbaairbbair aad rap>te to Ilia 
air. pirtil a toontU rtd cnloar, oaina to ito frnrTim ai raaalia and.—<' (i W 

KRYOLITK. StoCaToLira. 

KVAMITB. Aamoo, nhicb la anoiaiiitwa.Maa tadtraiupoMbl. tl kttoa taipliiinl 
at a gm i It rctaaiUra lappbirr. lu dMateal corapaaittoa K aiUi^ ar o» aiataiaa, 

KTAXfll.. The old aaiac of aaHiiM. It tu applird bp Raaga ta tto bato frata 
fOAl 0« W, 

Kl BtlStTE. Aa ofieiiiilo of copptr, froai Bricciai, near Aanatorg. 


L. 


LARUANL'U. A naia Aarad oa Ito baraa of tto CWm Cntm, hi Chadia. Ii 
it oird io prrfuarrp and far ptaiilML 

. *t****A^*iTR. OpoUat or labrador friapar It a toaatifWI lalaaTal. wiib 
totUlaw ehaagiag tenara. Mat, rad. tud gwati. At Hpao. grar. rTO to t-7A 
gla« t tRorda an arairr bp eainiutina i fuaiUa at ito btonpipa iaia a 
ftolbp toad I Bolobla ia nariaite teidi aotaliim offanli a capfaw artaiMtatc «Hb 
otalaic of amoMato. Clcaragat of ta*® aad a«J“i caw of ahiab la bnUiaai tod 
pcarlp. Ila ronatitanits trr, ailka, SITS | aiaadao, M S i lioic, 11 1 roda. 4 i oaida 
oftrao, l-lJi vatar. 0 9. 

labraduritr rrterat a >ae pnllab. aad tto btoo.’p af ha cbaiotaat rafUctiooa ra< 
aoaitoaiKli It oa an orticla of omaoHniL—B. W. R 
i-ABtlRNA^ c>ri'»iia ZadoniM. (Arimi, tCtmmnm, Fr.» fAdfraaoa. Oana.) 
^ aood of Ito laboraam traa ia anoMtina ate la omaainilal cshiaat.vnrb aad 
ia mania^. ** Io tto tobumom ibrrt ia ibia prraliariip, luuBrtp. tbai tto aiadaUarp 
pialra. nhiob ara targa and nrj diatlii«t.ara vkiltabercat tto Cbm ara a darb btoira. 
“ . JP*** "* appairaara to tbla wood."—AWha. 

LA III IlIXTH, IB Matallargp, aMOoa a aariaa of caoab diatribaled frnai ito laad 
of a •tatnpiBg.aiUli ibnmgb abwb raoala a Mrcooi of aaiar ia IraaiaiHlail far wa- 
P^iBg. rarrpiag off, aad drpoaiOag, at lUffWaod diataocca, Ito grooad of.t fca 
blarALLCBOf. 
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LAC (.Laqmt, Fr. t ^A, iMcItfuUm, G«niu) A tauasu ailataaM pruiaerd 
Vj Uw faactan of • pccalisr ft lailr lawci. calM Ctmm Lam or fitm, apua IW 
bnacbM nf (mrai fdaao i k* At Firm rtbfLm, tW fWu tmhem, ih* ftlmmmm 
Uht Crates Laiftnm or Mhar Irr*. and Iha UmtmfnmJmm or ifta ptpri m*. «Ueh 
crtoi ta Kara. Atu^ t'rga, Unmal, aed Matalar. Tka tala Wo a airi iWnbjr 
laeraatrd wttk a nddiaik aiawwillatad raain. kariait a CTTataUiar-MnUap ftactana. 

Tha feauJr las luaact la ad tha aUa ad a laaaa t rad. reaad, ftat. vitli II a h daa ria a l 
eitelsi^ a btfttnated tail, iiilraaa. aad d dam. half tka Iragtk cd ika kmljr. Tha nala 
is laiea (ka akorr aiaa; aad kaa 4 abifa i ikrra is oaa at Utrai to SOOo ftaaslra la 
X'ftiNBkar or Pacao i bar ika jornag kinad aulua its aaaipr froaa Iks rggo, If iac k»- 
stalk Ika daad kudf at tka asotk^i ikaf craat admit a linla way, aad teatn ikaa- 
sriTto to tkr kari of tka akraha Akoat ikia panod tka kraathaa aAaa avarai to 
lack a dctrraa vkk Ikia rctaaia. that ikry aara <.'«canal ailh a rtd dasl i la tkia caar, 
Ikrf at* apt to dir ap, ky kataa aabaaaini of tkair}aMaa. Maay id ikaar ndrcta. 
kaaiarr, ka c o aia Ika ptay ad atatn, or art carriad idF ky <k* teat id WnK to vkkk 
ikry attack Ibrauslaaa, and ara traaiplaatcd to otki*' traaa. Tkay asao prodsca 
aaailt aIppIc-Uka iaerastatisM apaa ika laifi, ikrir kodica ka iap ap p a r ta i ly piasd, 
ky OKsaa af a inaspataM lataar, akirk foas oo linr'»" tel to the cud ad March, la 
aa ta ftma a ccUalar Iralarr. At ikia tisH tka asunal rtaraildaa a amalrnTal ka^ 
wUkoat lifr, of Ika siac af aackia^ At Ika caanaraccauBt. a k a aai ifttl red liipM 
aaly i« 4 artrsii»d. alWrw a t d a rnc laaka Ikctr app aar aoca t nd fas October ar Jitncai- 
vbra Iks rvd li^aar (via ca k i aM ad. M or M yuaap aara kura akaia ikamigk ika 
back ad tkrir Buabtr, aad rmmm ftirtk. Tha aiapty esCa rctoala apoa lha braoebas. 
Tkcaa ar* eiaaanatd of tka aulky Jniac of ike plaak akirk sane* as otiatfakairsi to 
the iaaarta. sod akkk iaaftaraaid* UUafbrmrd or alakeraled iata tka rad c o loar i op 
aiaitar Ihal ia fuaad aaisad altk tka (asin, ksl in prcaiar oaaiility ia lb* bfldiis of tka 
Isaaebii ia ikair rgps, aad mil aitar* aoMoasIr la ika rad Uqaor a cra t ad ftr tkcdiag 
ikr yoaag. Aftar tk* brood racape*. tka cctla coataia aau leas cokamaf toMStr. 
Ob ikii aacoast, Iba hraoekai akoald k* broken oK beftn* ihis kappraa, md dried ia 
Ik* aaa. la tke Cast Indie* tki* o peratfam i* parfntlki'it laic* ia Ik* yaar | Ik* Brat 
lioM la Maivli, tk* aac n ad la October. Tke taix* eacrsMcd wak tk* radisM ecDalar 
labatsare aaastitat* Ikr stieddnr of rot aia e rc *. It is of a rad caloor aKir* or laaa 
drm ararly tnaaparral, aad bard, with a hnllisat caackaidal IVaetarc. Tk* atick-lae 
af luiuB is tb* hr« t H oAea ftaiaa an iarraslaljoa faBy oM i)Ban<r af aa lack thick 
alt f«smd the taip. Tb* atkk-toc cd Assam ranka aciti and, last, tkat at Brogil. 
la vhich lb* tcalDoBa *aal is scaaty. tkia, sad Ir re gu lar. Tkar* ar* tkrvr kiads of 
lac la eoauierca: *tick>lic, akidi is lb* sahatano* ia ila aataral statr, sard-toe, sad 
•ball.toe. Arcordiog loika aaalyai* of Dc. Joiia, alick.tar coasUto, ia ISO parto of 


.\a odorotia ramaiaa resin . Myoo 
A rrsia iaaoiakto in atkrr • tiHM 
Cokiariag aiattar aastogana to 
of iluu enckiaaal . • • ^■^0 

Hiller balasmle raatlrr • • Sim ! 

Haa yeUo* eatrael . • O-SO i 

Aeldoftkestick-toeOto*toto^ ll'*A ^ 


Pstty matt**, tike aaa • • SiW 

itfciaa of tha iniarti, and cotrar- 
lag matter .... S'M 
flahs ..... lu 

Eartka. 0-7t 

Loss ..... 4T $ 
iSODO 


Accordiag to Frtakr. lha coastiiarata of Mkk-toc ar*. nala, >371 tabBtaoc* at tka 
toe, St S| eokiuring aialter, O d. 

J f etd to* .—Wkea tk* naiaoas r oaere t ioa it token off Ike twim, coatarly posaded, 
aad irllarsttd ailh water ia a ntoetor. tke gmter pan of iba cotoariag maUer to dia- 
toiaed, aad tkr gnanUr pertioa akkk rmaiaa ketna dried ia tka auii, naHtusUis 
«a*d kr. It enatoios of eoarac l*m eoloartag owner tkaa tk* miek-toc, aad it muck 
km autabto. Mr. lUtekeil't aaalydt of asrd-las wh at lUtoaa t— 


Rsais ... . . St 
Caiasmiag matter • • *. lo 

Wti. • d 

Glttaa . * • • • . S-* 


rorcign bodiaa . . . s-s 

Lorn.t 

100 


Joka ftamd ia 100 parts of it. msa. K7| au. I7t anuisref tk* lae. It7t hitlar 
kalssmk manrr. S Si eotoariag auticr. SO t daa ysiloa extract, o-t i enreiopas of 
iascoti. S'l I toecia acid, <r0| uf potmkpnd tim*. Ii>i sank*, tdt lust, t-S. 

SLB-Le. —la ludw tka tm l L r ia psM into okioag hog* of aottoo ciolk, ahiah ara 
held «r<r a charcoal lira hr a man at sack and. and, a* soon aa it btgta* to bmIi. Ik* 
hag is laistcd so a* to strain Ibsligaafted resin iSrougk its sabatian, sad. ta i^e 
it drsp •pnn soKKitk straw of the baayaa tree (Afaaa jaieadtaiX la iki* way, tka 
icsio spreads into tkia plaia, aad rootiitatc* the tabstaaca kaowa ia ooauasroc ky 
tka naott cf •LO-Lt. 
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Mwiati* aa4 aaHWMUtk kal bm la iuaiwatili 1 m1|>WU wA 
Ur k« a rmt N ad r aay t» «<aat'»€ awk «lii8fcUkaUa» aa •tikn 


'riU»UtUB.«WtliUofa4iaki.4arf«».4f4« tote aWni^i 
4 Mi U*«« a«t*t aUck tmj kr iv^iaalTrl m balk wut aaiaUobaL IH fam-M 
cbUrUt m rsraai lkraa«k Ika 4a>h a(>Uan4 alkaka. ** 

tMnI b a falnarkai •laa^ Wkaa fkla aradtaiau U aiahad aa4 drW. M IWMa, auk 
aleo^ aa aacaUaat faU-jaUoa Taniak. ta|nUrfly wkk Ika aMkioa rt a bate tar- 
aratiaa aa4 aaaiU. 

Wiik iba ai4 af kaal. tban-he ilbaoian nariily fat a aalaltea af karaa. 

Tka aabataaafa ahicb ITavaHotbaa (umd b tkall-Ua aia Ika fUteaiaf ( 

I. A faaa.M)lubte b aicohel anil atkcrt 

A A nob. toiakte b i l c o kal. kaaataUa b nkar t 

A A rraaaoa bed}. Uote aoUbta b aiiU ateakb I 

A A ar}itelUaabte rab i ... 

A A laab. aabkte b ateehal aad nkar, kal baelabte b racreiraa^ aad aartT*- 
taUloOda. 

A Tka aaapaaiAcd fa af ika aanaa baact m wall m etew aad aMf|ana aaidA 

7. Wat. 

A Tka banaa af Dr. Joha. 

A Ao cauartiTt onteariBg auttat. 

SkrU-Ua it larial} aatd b tka maaabrtiira of aaeBag «aa aad raniakaa, aad fca 
Jiwimiin 

'tAC-riYE, Lac Laba er raWar. ia Ika valar} infladna (/ ika g r r aa d «M4aa, 
arapmlad to dryaaea, aad fonaad Into rakaa aboal tea brkat ajaaia aad half aa 
iaak ihieA Dr, Joka foaad k to wicaia at rolnarbff manar, M| nada. IA aad 
aoUd toattar, fompaard of aloaiina, pUatar, dialA aad aand. >1. 

Dr. bleclaed, at Madraa, aiaiaa ikat be erapared a rr^ aoparior Ua-dfa Aaoi 
aiiek.tee, bj dbeMbf ii b ike cold b a aka^} alkallna daaocliaa ad ika diitd baraa 
of tka iimaefim Narlariaa (pafkapa ika^. ee p i l afla t aaa, lhaa ekirk Ika aatiraa ed 
Ifatekar aad Caploa oblab a aaffraa jrallev dpaX Tkia autatioa baba aaed aleaa 
auk a mardaal cenateiiag ad a aatoraiad aebtte ad tb b marbik aA rnm band 
to dn ««oUta etetbAir a rcry briniaal awlal kaA 

Tm eekaa ud fae-^ bipaaied fteto Iiula, ttanpadwhk pcraliar aaarka to daaiABaU 
tbair diflanai taaa an i a t iir a ta (kte teat DT. ika ataoed JMrR. tka tkinl CKV at* *<** 
anplojtd ra Ko|cbad far dyaiaa tearlal ehitk, aad are AmomI to jUid aa.aquUp bnl- 
kaat eoloar, arid ana l«a eauly albcled I 7 panplralbe Ikaa tkat pMo^ kjr 
aochbaal. Wkaa Ike lae-dya war llrM btrodaoid. •atpbnric acM vto tka ndTrat 
applied to Ika palrarieed eakea, bel aa aiarialu! (kydroeblaric) add bu beoa toaad 
to oaevrr. k baa to a great ealral aoppteolad It* A nod iJraal(Xo. I) Aa tkia 
dre-etnlT toay he prataarad ^ dnadring 3 ponoda od tia b CO panada cd nrarialic add, 
of aparUa gnrhy riA 'nia pmper aandnii Ikr tka cintk te toada by adsbg 17 
pniiadi odtoarUtie add od ap.gr. M7,witb I) paandaod ahrla odd od I'll I patting 
tkia adxton bto a aak-glaam mom bMle, aad addin g to k b onall bka at a litoA 
grab liA tin 4 poaoda ba diaaulred, .Thia outedoa (Ka I) may ba naed ailkb 
taaira boon aAar k te aadr. proridad it baa ba e e ai a eoM alb ebtr. Tor dyebyi 
tbret quartrra od a pbt od the aolreM Na I te to be jmond apoa aa«h pnood 
pnirrriaed br-dyo, aad oUooml to'digtol npoo it tor lb bow*. Tka rUih bean 
aabg oakicetfd to tka dyt balk, moat be aOoorcd b tka nill auk (kUer’a 
dye loo poaada od paQM etetk, a lb boiler od lOO ^loaa capoahy akooM ha Sued 
nearly bimfkl aitk aater, ami a Ire kbdied nader it Wkaantt tka tampmainr* 
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LACE MANUFACTURE. • C27 


TIM to \ttfi nkr, a iMadfWI of ttaa, aa4 turi/ a piat of tko tnlatioa of lia (Sfo. t) 
art to bt ietmdaMd Tfao lyoth, wiuali 4 »r« m >t apyratctm atadDliaB, anial bo 
tb i BM i J aCI tad *bca Iba lifaar bad*. 10^ p oawil i of £te-dyw, p rat t —< y adwi vhb 
7 plati of tb« ntnvt Na I, b} paaad* of tatacian of ta ^ I. ua ba panW 
(a. Aa naunt aftaraarbi, l<4 f»aa <i ct Urtar, mad * faaaAa «i Jtnaod aoButb, 
both tM aa la a llata bag, ara la ba Mapmdtd U ibt bautaf bath iut >*t aiaaiaa. 
Tba ft* brtac mam altbAraao, 90 (aBoaa of raU waltr. witb l»| piata of toiatiaa of 
tia b(la( poaraA lala tba baib, tba elotb la to bt iaiaiirtal ia h, awrtd aboat nfMly 
Aarlait Ita ■iaalali tba <r* ia ia ba tbta tt-ktodbtl. aa4 tbe rlelb btoevd aara 
itoatj tbroagb tba bath, abirb mmm bt Bn4a to beS aa ^akU; aa aoMibla, aa4 
la a iata i n w l at that pilcb tor aa boar. Tba clolb la lo ba aatt aaabcA tt ibe rinr | 
Biri laallp »ttb *atrr oaljr, la tba fWUin^i mllL Tba abotr prupontoaa of Iba toftt* 
diaati pi^oo* • brOliaBI acarWl tial. mib a alifbllp patpir caat. If a iBara annga 
baa ba oamad, abiia nonroca aifai maj ba iui< iaalaad af tarur, aad toBM OHara 
aaai a t i b , haeAya taaj bt auhatitiOal tor cocMaaal ia Iba otaapa-acaAtta. 

Ta datrfasiae ibt tiactarial poatr of lac.^ bj aaatpin'ina with prated onapic^ a 
dpr-baib to ptvpartd aa totloaa I—9 (TBiai ad arp^ 10 gralai dr flaaatl or vbila riatb, 
1 (iBtiM ad imcAja, $ graiaa ad rblorata uf tia, I <|Aui of «atrr. Iltal ila aairr to 
tbr twlinji paiat ia a tia oreblaa ttaaai t addiberalo tba arpaLaad tbaa tba pttat ad 
ctotb ar BaaaaL VTatob edd > pratoa edtbr lac-<i;a aad pahrriaa it ia a Wodmond 
OMirtar, «ltb tba S pta lat bp an a aata of rblorida ad lla. aad |ioor Iba abola laai tba 
bet lH|aar aoa tatoia g iba elolb, uhlof aaro to Haat tbr aMtrtar altb a linto ad tba 
bat ttoaar i IkM tba vhatr boillap fm aboat bold aa boar, airriu tba rbab or 
flaaart aboat vitb a piaa nidt tbra aiibdtaa tba cbxb, traab aad it tor eetB< 
p a r iioa. — ffanaamlf, 

la Ibr tonarr cttilMm tna a tabto ad Iba baparti and rapnrta od laa^ra aad toe- 
toba. aUob abnv Ibai la 1(09 oalp 313 lha. aara laipiiilad, akieb fata, toarrir, ia 
107. la 1.011474 lba.i tbe aapart*. toe., for Iba laa tkrta jrcan baiap — 
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LACCIC ACIU rrpitallitei, bat a aiao-raUea ocdoar, a laer tMtiv to aolaUt ia 
aatar, alee^ aad atbar. ti aaa ritrartrd fraai ickk-bM bp llr. daha. 

LACt'INE to tbe partiaa nd ibrlblaa ahicb to toaaiaUa ia boUiap akaboL It to 
bra^ brittir. tratwlaaid, eoattotina od angtoBrntad prliirtot, riett likt a reaia than 
aartbiiw ^ It to latuiabto in ctbrr and wU. It baa oat btca appiicd ta tap aaa. 

Lace B-\RK. Tba r ttim la lt d berk ad tba iUiprtta ftabana. Thai itoka lato 
flbita, viurh rt t ambh baa. 

LACK MAXtJKAtmiRE. The piBeaHaada, ar boao-laea. abict fara wtl t aata 
oiTBtalM to mabitadaa od aaawn ia tbrir owa iuMuaa, baa, in tbr promta ad aw- 
rhaakai iataalioo, btaa aaarlp aonmnieit bp tba babbia-oel laar, waaatortaml at 
8n« bp ha^ntcblara, bat racaanp bp the poaar od aatrr or ateaaL Rubbia-oat 
aUT ba wU C^Bffiua atrtr elhar benaeh od buniaa ladaMrp to tba coatplei laataaitT 
od Iti macbtaarp i oar of rubarb ^poalaa Ihuan b^g aa aiaeb brpund tba awat 
cartont elnoBaawtar to ■uitipheltpadawdiaakal detler.aa that tobetaada coauoaa 
rtiaatiax.jaak.—Cra. 

Tkatbi^tobobliin-iiMtoeafbna.bptbdb-tolaitttiBttogaaddrcaaiBlbw.Mnlw 

brtapamal bolta or awibaa, ad which ite two oweoaiia tidca. ilw anear and aadar. ara 

Pkw or u, 

^ rraaatof and twiatia^ of Ibr tbnada, the Kwntor aia-aidcd 
aa^ M i^doc^ aad that tba leatara leanlla ftooi lha naian ad tfaiwa acpanie aata of 
pfwoatda dowawarda ia aaratatiaa Uata, a ttamid art pto- 
eaadi ttoto Iba ItR la UM aiflil. aad a third draw lha rmht la tha left bath to ito^e 
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fittctioM. Tkw* tkrcal* 


TWi 


cwttfcotWrWt^lM »!>«■. t«»rn:«U»*w y rT. 
by tk# iiiTM'MgfWw U cMpanac W_— -. 

IKfwwteaUr Uuvadf ia «fc» ••mm mkiek ■*» •• ••• 

M tta «mn>. tW t«« M« mf tlHUiaK UwmaiH M iW vA 


h« miniMl mm, m 4 ilH 
wyW imaMr • 

wU m tmmmm *« 4 ,lW 
WNir. aHj bt MfwM 


|®M •<••• 



Tbn* w«ff Uumadi urn rmtnM up m4 4a«u,» ^ 

pim bftuum a lap b ow— borioowimJ tniW* m b—>. of wbirb — l» «u ^ 
mni bi— Mul lb.- «»bor tb« Jm louai, bo c— lb# umfp m4 ••bb#4 ha# uf# ■ »■■■ 
stMu lb— —paMiTrl#. Tb— MnisM »»rp ik—rf* ?»••— tb— mnutlM ft— 
lb# rn-i— ml tb# ibr«u4# iaUM<i f—4 tb— i h #*inl »ly «• tb# rt|^ 

MHi lb# Itft bai>4. W— tb# w«rp ibr—I# m lifbllp d»mam tbM lb#)r b#^ i^ 
Bn.bU. lib# MUr^llc^ tb«« tb# U*# a#aU tmmmm lb# f p w i— *—* bi 
ltt» 1 ta< ahbnufb tbb oowbthia •— unt —fly nia. b mmj •*### la UtaWT— 
tb# « u u rtu# » mt lb# arb Tb# amrp tbrMds tuad ia lb# MidoM a a. ^ a*, aad 
a” a"j lb# oa# half ml tb# w»ft pr ot t«d # la tb# to a c tU a H,V V, aad b b'’i Md tb# 
»#co#d irimiiiin tb# int by rmaataf la lb# difvctjaia «#,«#('#', laa»rd# tb* appioil# 
41# of tb# fcbrte. If •• paf— tb* path of a waft thtrad, a# ftad a g— oa liM U 
r»Bcbo# tb* ■*!•— or Iwl warp tbirud, wbkb it la— ab—: aotaaat. m wtib tb# 
atbcn, bat t«ia#i aad ibaa ntarniu tnaird# tb* otb*# bat4#r, p*ai i#di Irm rrmm* 
dirMdoa. It ii ft—tha doobW Iwlit, lad by lb# frlnni oftbo Weft tbnad^tbailb# 


(otraga i# mod*. 

Tb# ardiaory Batenal of bobbio-Bot i# two enWoll ymrat, of ft— If A 110 to !fa t)0, 
twutrd lala oa* ibimad i bat tumetlaw# (troB^y |w)#t»d tlBgi# ymn ba# b**a bhA 

The b—ty af tb# (bbrie dapand* Bpoo lb# of lb# Bial#^ a# wdl at tb# r#fO* 

larity aad —iinn— of lb# a— b H Tb# o—bo# of wtrp ibr—hi ia a yard ia taaadtb 
i* ft— fm to WW; wbicb i* eqairtkat lo fb— to to 90 ia aa lacb. Tb# 4a# af ib* 
bale* «aBaai b# •aacUy inftmd ft— that #>tvain#taiww. at ll drpeadt partly apaa lb# 
obli^o# tnctiim of tb# tbtraibk, Tb# breadth of tb* pi n# * of bobbta at* rariot ftmaa 
•dai^ of a ouarter of ao laeb 4 vela It or erfa tO ipnartrm that ia. t *aida wida. 

BnbbiB-aet I— i# laanaflKtarad by mgyat of very rawly aad i—pllraltil —ebia**. 


caUadj 


Tb# Uauia «f Ibi# Uictiwaary will Aaut iif aa eaplaaatioa ^ ao —#* 


pdftawaa___ — . 

_I tb# ■caoral priariplaaef lb* a—olbetare. Tb# ibttadt fn# <f— tag bM IwitOag 

roaad tb# warps b#iap prreiOMir g a w td . Ibal U, ft#«d ft— ha#* fhaa* by *iB||*ia( 
with gM, arm woaad ftuHid to— polWy#, ctl)«d b o b b i at, which arc. with that rif*> 
deeply ynwrrd ia their pti i pbtr y . lObd. 1057, rabibil lb* bobbia aloe*, aad with 

tia camafr. 

la tb# teetioo of lb* bobbia #. JIf. lOJd, lb# d##p ||tnwT» i* tbowa ia which ih# 
thread it wuuad. The bobbia ccoaM# of iwo ibia di— rt bra ct, eat o^ ia a aiaap- 
prcaa. la lb# auddl# ml —b of wbicb tbrr# ia a bnllaw epac* c Tb— di— ar* 
ri#«t#d tngwbrr bariaa aa iaiarral b#lw#«D ibvir •d#a aU roaad, ia wki#b ibo tbrtad 
ia roilod. Tho rwaadaolo ia llw ecotrw, with tb* liltlaaaa#b at tops a>r—foepitt^ 

tb— apoa a ftatbatad rm^ ia order lo^ Slied wbb ibnwd by tb* t otal — of l— 
tad la a t pwt al of taol. eallod itw bobbia-tDia# ataebiao. bi4i of lb— bahb— 
(ab— doebl# lb* cii# at ibo tgani) la inarrtod tal» Ibo vacaat apa r t a of tbo 
ri^, 1057. Tbit ia a aaali itaa fta—(alao doable tbo aiat of tb# Sparrh «Ucb. 
« # IS —bnuwa ibe prooetd border of tbo bobbia, aad by lb* j ti— n of C^ yi"P 
Bl /, ptwnata it ft— iUltat oat. Thi# apriap (Bric* bkawa# aa apply aaaoj— 
frietioa to tb# bobbia, ao a# la pw ca ol It ft— piriap off ila thiaad at p by Ha r—ftaa. 
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oaks acartala BBall lore* of tf*rtM«b««D|ilo}'r4 ikalkmA Tb« cnrrilioav 

jiwno * A awk —ek fcoi or orf. of the corrUl*. hoi tfc* drpOi ifcowi Uilko 



UmmA Tho gnwoo lorrrmoh «o tko lotorri^ww tkr troth of thr cn»h. or 
ban«fUHihail.k *hioh >• pkerA »»« hoo ho »o«»ot 'A j-rthw 

of «hoJ hok or cooib ii ilMfWO 01 o. IOM ia iJoii, ood OHO hw rf • rtreotar hoa »•- 

thhw it A la MctHa. If vr too- 
•nar m taoh ooaiho nr Imtif 
plon4 with the Midi of iht tiolh 
oppaiUo ooeh othor, hot o halo 
oyort, to lot tho aorp t hr ia d i ho 
ttimhal, ia oor ronicol tUor, 
hrtBMB tboir oadt or ti|a.«« ikon 
hoTO BO Uoa of iho ihrWiia of a 
hohhin-Bot a«ehiao. Oao of ihcao 
tm enahi, la thr doohlo boU Bia> 
chlao. haa aa nfroiliaial kateral 
laiiTiBi ra t caUtd il<fy i' ro.fyiat ai 
Ih* tatorval of oao toon or hah, 
hy ahacA after h hao mafTod the 
hohhiai, ahh thoir carriogri, iaio 
III torth. b raa ihiA that intrrral to 
thr oar tide, aad thrrrhy art lalo 
a foaoioa to rrtora tho hobhiaa, 
aiik ihrir carriapi, iaio thr arat 
Knea of lal o t n ioai or gairo la 
thr other hidt. By ikk awaM tho 
ahoW MTlaa of rar n agoa rvenrra a u rcra ai ra aldr Maya to tha right ia oar boh. aod 
to tha loft la tha other, to to to porAma a apaciaa of enootrr aiarrh, ia thr rootae ' 
of ahich they at* aodr to omat ami tain roaad ahoat tha aartical warp thtaada, aad 
that In Awn the aaah rt of the oA 

nanhrr of nornerott rntahwd to Aim a row of awabra ia thr dooUr tier 
laaehiar. that it, ia a ftatar whh 1 roaibi nr ban, tad t rowt af hobbiaa. It ria t that 
it. tlw whola of the aairiapt (with their bobblat^paai ftoai oao bar <w caaah to tha 
Mhrr tta llaMt, daring which paongra thr JidWaai dtriaioo^ of hohhm tad warp 
Ihrradt ehonirr their l^tlrr pu^rnit It litir*. 

Thia iatarrhangr nr timrmiiiig of Ihr carriagro with thoir hohhiai, whieh it the noat 
diBcidi thing to riolaia. hot at the ataic lime (ho aaaat e aa rn tio l prioeiple of thr laew> 
anchlor. awy hr Inhwahir well aadrntond by a earrfal ttody ef^ lOSa. hi wUoh tho 
thapla line j rrpretrala the bohi or teetA Iho tiga ^ tho ba^ Dae of rarriogoa, aad thr 
tiga p the liroal baa of catriaget. a ia Ihr ftoel oooili or bolt bar, aad i the back boh 


I t !•« ttrt* 




bar. TV fomer moahia alwtyi Axed or ttatinaary, b> iwcolrr tho carriagaa at they 
Buy he prrtaalrd t> it by the ibnggiag of tho latter. Then ma« be alwayt oat odd 
callage at tho rad { tho {eat briag in pain. 

• a a 
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Mt ni4L TW Wdk Bm af awitafa to «ni mmrai 
arnntm w ««« to !C«. I. h>rto( %ma toC MM. iWi Mi« m mnta^ 
arfrTGianrtatlMaiMMMbarM. TWf*rto*r»*to« kM•• to SU. Tto»M 
I MwslUlto to tWM, tol ^ •• . 

hark tar ortaoiK M to mitvMM I 7 K«k «. Tta hv i ■«« itoMi «» iW nilM. M 
■<*»« tU aaatlSM }U. to Ita ft uta rTtofn taMMwwawf 1>M ftota M.M 

W.nttaM«fTto|t«alto»ta(k MMttaH^MIbr iWtaMiMMS m totom 

tor a tritato, ato ita aar t ii^ia aaa4 at ttoraa to toa, to Tta har 1 atat ttoiAt a ita 
1«A. awl ttaantorratisaAaato XwT <iWaM tatnaga tatovihmtoraa tot hM 
tar aa tta W*\ Tta Wk aaftta«ia a«v aawa aatr la ita ftota har, aa4 aaa4 ta to 
Mo. to Tta tack bar ar cawk 1 ckHto la ita rlito ■ aaato to ]U 9, «tath aMK 
airtc* Ita ttawrae. Tta atalt c a ttwaa * •«k ttair totkhtoa ba*a a»a ctaagito itato 
amiiiaa. m wttl ta aata by maipotofMa. to akk Jla. I. Tta a*4 aamatoto Ka •. 
to karadrawM iwa Map •» <>» »»««• tow toaanw alw af tta toan* ito* | aaa af 
Ita bark Itor ar iiaa to adnaaM aw atrp ta tta W«l. aato taa tacraaa Ita add 
carrlaaa 1 and aw af ita froM aaaa to taa (raaa aaar at tta hack Oaw Tta tabUw 
aaJa ar riawalhraa to baacttaakatowtdikafltaaMcktortaiatka f w dwtawkar*a 

Tta’ aantoaaa akk torlr bokktoa art dtoraa a aartato way toaw ita wa aawk to 
Ita Mkrr, by tta yrawa i r af lara kia( ban (aw tor aaak) ytaaad thaaa (ta tartl m 
Ita aiwh, miil itay naaa hda tork a yaatelaa (kal tkair pra|aniac haata ar aalrtoto 
( «, tm. IMT, aia aaarad aff by Iwa altar tang tod ban baM, ratoad Ita lucbar ftaa^ 
aw itaarby caniad aaa ^toa ly am Ita jaiarral ta caaaa tta Ian raaita 

Tkcia ar* aia ditanai ay Wai i af bobbto-an atorbtoaa, I. Haalbaatoa'a patraa 
BaMtoaa. a Rmwa'a W acacaa aacfi. to Marky a auaigkl bait to Oacka'aMdwr 
priactotr, atock ikr. to Lram'a awbbia, aiagk tier, to Mariay a liraakr bak All 
Ita atom an awa aarlatlaaa la Ita mattraatlon af aa*a af Ihrk parla li k a 
rranrkahk tort. bl«Uy kia ai a nb i r to (ta awabaakal ja f g a wa l af ita taa Mr. Mnrky 
af Derby, ibal an artcbian eacayl Ihaar npaa hk rkralar ball priwit k kan baan 
fannd embk af aorhlaf aaaaaaatoOy by awcbaakal aaarr. 

Tta eUi'alar buk awa bia a (a«ab auk aarcad tortk) aaa aard by Mr. Morky tor 
naklaa aama brtadita or adgiaga of laar lawaidialrly after ka toral iaraaliaa. and 
il baa baan rwalatly aaad by tta trada tor that petpaat oral auMO. la n a mi aiai a af 
Ita bmatnr hatlnR dnita d to tatan ika wwnpnty af M ta bbaatlf by patnil. At 
ikal thw Ita tartar ban tor drhrtag a t taaa (ta aarrkm bad aaly aw aiato ar btadr. 

. A anrhiaa to OMiootad k aoir caikd. * ita atogla Wart ainolar bak.' I* ita yaar 
Mid. Mr. Mocky added wolbar piatr to rack of ita (other ban. okkk «aa a prai 
bape wtawol w tta a ar kln i' a tor latklag pbahi art, bal aa abaltwitw to ike aiwtag 
of aaiTow hrradthe apoa ikan. Tkk aiiarhlaa k bow dietiap n l ik ed ftoai Ika toraiir 
by (ta liroi ** doabk Wker." 

A nek of kee. k a rrtlaia kagik af woeb eooalrd p c r ara dlealarly. tad coataiw 
•It awabn or balaa, WaU^aadr laar hat tta BMahea a Unit rkagalad ia Ita dtna* 
Ciott oC thf 

sir. Heaiknalcb ai a c kla^ iartslad fai IIM, waa tta Aral taceoatol laii laablag 
aeaeklar. 

Sit. Sliirky patratad bk ia illl, aad k ita mbm yaar Sfewi. SCarl and Ckrkt la- 
reaiad tta paatar ourkiar. aad M a e ata . Iwrcr aad Tartaa. of Maw RadJbrd. brw^kt 
fiirwBid tba km aachiar. la 1117. Mr. Uaalkeaala applied tta roWor y aaoraataat 
la Ita oirrolar bok awekka aad aHMiatod a aMwotoctary ai Tirntw w tkk pka. 
wtafw Ika baa la ai ia to a tu n i* Mill caeriad w rrleaclwly. • 

LACnr ACID, c»n’>0* ^ Naaaait acid. (.icW Utiifm, ft. t ATMadaer. 

Germ.) Diarnrrrrd by fktaak ia toar aiUk. toibae« |B aa(ly. SL Btaaowot raa w ked 
Ita aoor Iniahl which floaU akonre ttorck darkg ita aMaatoMnr. aka tta aridUkd de- 
atetioat of rariow rtgrtablrt. iadadkg tat(>m(, camti, prae, toe, tad feaad aa add 
which ta eauiikrrd lo ta prcaliar, tad roanpqarndT aaiacd tta Baacrhi. Tta add 
fonwtd aadar all itaar rlmpataaera taraa awl to ta ita tuur 1 U k. k IM krtk arid, 
wklrk awdara rearatebea ibow to ta a rooManl pradart af (ta terw ata iioB af aagar. 
atar*li,Badbadbaof lhat rkea. Tta acidity of caawhnai k daa to ita p n aanec of tta 
•aaw nikalaaM. LUMg haa nwrotly ratonikd aad wnotor aa d tta eap ni awo ta aiada 
auay rean ago by Bamlina, oa tta pnoraat of lanie acM k ita JaW of Anb. bot 
ta droks lli eak t r ar c k arior. at aamiM by MM. Cap aad Heary, aad aetata. 

/Vryniwttoa—Laatie aaid raa ta prrparrd caeiiy k tay ipiaMny 1^ ita Arrtorata- 
that ot tagar. Cara amM ta tokrr. bowerar, tkrt tta proVeac data art gn taa Art. 
bacaair Uetk acid aadeTWaa aitb (keilite aaolkrr iWotonBtlikB.1^ which wbanmice 
(cMTcttad Into bnlyTte acaL Tta Adkwkg pre c e a i af IL IVnarb Air tta l a tiwaiinn 
af laetato of liaM aaa ta racaattocaded by ita aalkor af thk BRkk aa yiaidkg al a 
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■mD cnmU* mti •wpnm • **Ty Urgt iimutitr -T rnriaat 

vkk (keibtT urvuda <r Ikraa ftali aT balrric mH trwm laMM* tt loo* ■«i«ua«4 m tlw 
■naa>r. DtwdT* C Iki^ af Imr «W, fcJ k»M •f «an«n acM la laa 

aalkMtada Wrufbaitwf vaur. Crara tar a 4a; ar lwt», aa4 tkea i4d t»a nmsia 
ebaaaa. aad a laUaa af tkiaOK^ Bulk ftTfdmp ^ taaii cf 

wtO wmbml rtrirnffA ekiEit IV tawt watara akosU act fcll ha^ t*’ F. aarnaa 

ahanM'*. Tka arataa laat ky arafaralioB a«at fca waaa a|» kjr aJ^a* a Uttla e*«fy 

fc« dan. Aftar a liaM, Taryia* ftwa ha daya la a Boatk. arraadian »iha War** 

rala»aaad<i*barei«aaMltBe«,tfcaakalafcmi»«8 a«*auar 

aailnM af kalUac waiar aiaal Ikae ka aUad. aad fcaW aa oaaca of iiol^UaM ^ ika 
akoia. aAaa kciiat kaUad Ibr kalf aa boor, ia In ka Allarrd tknMck a Iomb or Aamaal 
kac. Tka tlhiad kaaid la to ka araftnlrd oatU k baytat la y»« aatoaakaf ayrayT, 
Ika dald la Ikia atau kalay jaU aaida to alkro ikr aali to rrratoUiaa. Tka cryatol^ 
aftar batayaiifkUy aaakad auk aaU walar, aia to ka yaciy hall aad laa •r>^, 

Ta dklala lr»V» mM froaa tka taflala af llaMk it ia aa m aaary. la tka ant akM. to 
taoTarl tka latter toil iato tka* af aiac. V«c tkia fotfpoaa a eraia laette acid ia toat 
obtoiaad tlma « to aaary tao paaada ikiaa aaaaaa M lartatr af Uim ilitoalnA to toM 
ha artabt afkaifiaf aalar. aaaaa aaaaM afoO ofjdhtol |»i»iiiaa»;r ditotad -lU laiaa 
ttaTotoaMcf aalaraiatokaaddad. Tka koilUa ddtd ia to ka atiauMd lkroi|^ a kaaa 
baa to iitoara iha aaac n i ta la af yn***’ dltatad liqaid ia to ka koitnl IS 

■lisatea ailh il aaaaaa of earkoaata of ator. Tka bailiaa aiait aat ka caaltoaad 

Joagar.or aaokaatlof ayartoy aotobUityaaald baytodaead. Tka lh|oid.'«kieh ia to ka 
IUttaadhoUmf.aU] daflaahaaaaaitoy tkeUatotoafataa ia natoarbaa cryatala. ahirk 
atv loka oaakad ahk a littlo taU aatcr, aad afkar baay dniaad an to ka dried ky a«- 
Mtan to tka ah' an ftaani nnrafad with flhaftof faiwr. Tka motkar Itoaid vDI 
yi^ a ftaak awuttily af laatato if h ka koiiad wllk tka toll nautoiac aa tka Altar 

‘‘pMUtTia^ of ttoe Ike aeld ia to ka arparalad ky paialim aaipkanned by- 
draaao ikraach tka aototlaa af Ika aatt to aiyki tuaaa ila ortykl of koiliac watar. 
Tka gai ia to ka eayallad ky kaal, and ika (laid on arapetatioa yiakto para ayrupy 

taelia acid ia a ta l aaflaa a ayrapy Itoaid af a tnaaHkI par* aeid toala. In apealAa 
yraalty ia l-tlA It ia kikaaie, t niun aatttly tka gaaaral Incaiato tor tka laatalaa ia 
M rapraaaattocaay aMtal 

Tka BHMl itoporlaal aaitoof hetie acU are Ihaaaof atoeaadltoto. Tkafonaaraall 
la that aaaatally tonnad to raamtotna aaiawl or aayitakia taida aiik a »ia» to tka 
I fi flgti— I of tka aeid. It la (band wtik laa diJIanat qoaathito af valar aeoeadiay to 
Ika aireamataaaaa aadar wkiak 11 ia prrpand, aad it ia vonky of raaMrk ikal ika 

aaunnt of oaiar of cfyiialliaatioa ramarkably aOifiu Ika aatokility af Ika aall to velar 


iMtia aeid ia prodaead froai atoatoa by tka actien af aimna said aeoaadioy to tka 
ftotovtof aV^tiDa:— 

tcnmo* ♦ sso» - oTiiHJ" ♦ o'aiua 

thal -* taatlaaald. 

Aakrdraaa lactie aeid. C"ir*0*. to prodaead ky tka aetioa of beat oa tka ayrnpy 
arid. Lartio aeid to eooaidarrd by chaaUali to W oaoatrvetad au the lypa af fimr 
of water ta vkleh tvo atama of hydrogaa an npbcH by Ika ndwal laetyl, 

Ikna I ~ H» j • 

Tka olbeT two atotto of hydnyaa an roaaaqarally kaaie II kaa kaaa oaid that 
Uatk arid nay, ky frnnaatatioo. ka euarartad bto bolyria arid | ike fuUoviof c^ao- 
tioe fcparetaia tka ttwlaaMapbaaii: 

c-HH)” - cnrtv ♦ dco* ♦ ta 

LaaOr wiS BtairV vU. 

An tka Alyno aeid eeiploynl (krr tka praparatkai tf batyrie etbar, or ptotHtpida 
naaaea, to aow paapond by tka tormeolatioo of toolala of Itaie.—C. O. W. 

I. ACQl’EB. la a raralah. raaiiating chiefly of a aoletioa of ^ akrll-too ta alcokol. 
ijoead with oaflroa. onaolKs or cukar rokmriiHI mallefa. Sea V'Aaataii. 

I.ACTl)MKTEB to ika am* of anatoammam tor raltantiay tka qoalifT of 
milk, caltod aba a GahetamtHr. Tka tooto conTaniant tonn of tpparatoa vorid ba 
a aertoa of (toto takra each aboot I iaek ta djjpnairr. and II tackat Utof. gradoaied 
Iktoaih a apace of 10 toekei. to latitka of aa larh. luTtoy a aloMock at tka kouoo^ 
aadMMkrodnIapriykitaaftoaaa. The aTrragr aulk of tka niw briny pound ta to iba 
katoki of 10 tocbei. aa aooa aa tka craam kaa all taparatad at top, the ikiiAacto of lli 
« aad 
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LAStr-BLAC’K. 


M; as; W wmwmI W 7 tk« mlr 1 «■! Ami tbt A i W’ai ft mmj W na *6 WW* 
iao » Iiy4rVawT gW. «■•><«» a 4ii i fi M k« 4a i ii y «r w4«n< H A «w >■ rm at 
■UlliV* AikHtMl vidl 99t0f. 

LACrSTftlXe rtiRMAXIOM (a aAgiiW wmX KtImhAW «• * 

LAKBi. U«4wUuigni«f»IUife b 1 t> « 4«4 »ll Aa»»>»fa«Mii»UA«w pi H M w 4 
^ ■—Wit TynWi wt —>M«> ul a ri m buhot vHIi «nhi ar o&lAk 

Ttw g ia ra l rhiM af fo p a f a i iaa b w aaka aa ia O Miaa af iW tahMaaa, aa4 a iM 
Ibrtaa* a nfaMiaa a< caaaaMi alaai 1 aa tmmimm, aWa U hm Waa mnnmrj M 
tiinci ibt aalaariag awarr k; iha agaaaa af m trU. a aataMa af a>aa atan«a4 
aakgaUab. Al IfM. a bigfcl yaacipbMa h>la.aiaii nt af ataaUaaaailbaaalaart 
auMMi Wb tf mmm aftaii b mUrt iW gaaWaaaia b t a ar iaaiJ. ttmm aaiaar* 
t auilan aia WigWatb alAaiwa t tlwa Iba 4aci i tn a M iba 4}a-«af m aaba 
la aa alkabaa ligaaa, aa4 hat Albfa4, a adauaa af alaai b paaa«4 baa M. Wban 
•ba aOlab; if iba aJuaniig atita faa iba la h aalyhala af ala i a i aa b i b M ia a 

laaaaliy y r i ri | ala b d b a>uiia4 abb Iba 4ia t iM af ibaaalaariM ha4y. Ttw a i aaa 
factarr af lakaa 4a|i»a4i aa Iba muababla wafrair gaMaoiA ha aiaabaai af raai> 
Uaiag wilb waf mtmnlimg Iba aagmab aalaatW Mattan l^am ihalr aabdaai. 

4taf ^lai—Tha taMl af ibt ta OiaMiik abkb. aa n imiaa«i4 kbaa. «alb4 
Wha af Hwniait IWb, ar Vweaa, b ataaDr pr*fafa4 bf UkiiM iba hfata 4a- 
caalai biaa Iba aan ai aa aa4 a44t fi^alilr fnri|«tat(4 aiaailaa la H. Tba laialafa 
b asnaaU a Imb, brwklr agttMad. aad alhia^ la tatlbk b'awiiMaa alaai b4bM4«a4 
ia Ibt 4aaai l io a ^ ttabbaal aa<l iban lha alantaa |aatipi t ala4 bp paaab t bal ^ 
raloar b aa< faof ahra Ubaa ara ibaa pfaf af a-l.aaA la lai|irBaa h Iba fpar'a aabMiaa 
af lia a albaa a44aili A fa4 laba bap ka |rraara4 fraai katbaa la a timtlar abaart. 

Mraatl aaa4 rbUiB fa4 lahai Tba aaa4 M bbila4 la a P**|«*' gaaaiap af aaiar 
Ibr lb bamia^ ao4 Ibca alab ia4 aalallaa af lia baAg aabaj. iba 11 ^ ^ b b ha 
•brtaf. aa4 la l a l iaa MT wbah Iiaa t a4 la m laag >* nrrblaai a pratipbab. Tbb 
b arpana>4 bp a tUar. lib paa^ veil aaabaA. ia4 babig iBiti4 abb a bitir g«b 
«M<r. ba4a IM cakaa. a j bt l iawi iba Baiail aao4 b balM «Mb viaagar Ma(aa4 af 
aralar. Aa aaana af pabik paa4ata a bka af a aialat ii t ib, ta4 aawb af briar 
giaaa It a braaaUb kaa. 

M ai b la r b ba ck aaad b tba prapanblaa af lakaa 
Tu fnlloaiag pc w iaa b taaiMaiaa Ii4 1 — 

, Ibfcaa tao |iaai4a of graaa4 aiaiUar ia ftmr aaarla af walar. aa4 alWr a baaarb 
lino (fluaAnbnairaiaaaAaqaaaaa Iba groiuHb baa paaaa Kami ibb aawaTBtiaa. 
bt..laieaapaa tba aaow partinaaf awAilaf. It a41 aea Waa a kaa aoH mlaar. Il 
muH ibaa bt bltaal with Aaa ar ail panada of walar Bag half a ponad if brabif 
alaai. and krtla g apoa a aataa-katb ^ 3 or 4 konn, wbk IW oMuioa af aolir. aa 
it cTapnralri t aikrr akieb iW abola bmI ba ikimra on a Ilirr atulK TV bgM 
aklck pataca tbrangb b Ibro to ba illrro4 Uuoigb paper, aa4 parrtpiiabf bp mi- 
knaatc af poiaak. If poMak W added bi Alta tuoMaber doaca^ ibraa diCntol Uk<a 
trill ka n Waia ad of dinkiitkiag baaatp. TV prrripilataf anwl ba aaabad aatil iba 
wun ttmrt off rolnariao^ ihni aitk gam wairr ouidr lain cakaa. 

Vtibm iaAt4 ara aia ii a oilk dacoetloM of Penian or Frtaek ba r riaa, to vkiab moto 
pmaah or aoda b addcdi ioto tW auainn a aolatlna af alaai b to ba ponrad to Imig 
at aap Mtctpiuia Iklla Qacmiroa atU pirU a patknr lokt, pavridad ibt dceaialaa 
b oanM bp aitkar Wurr-oiitk or gloo. Aaaotto laka b fo naa d bp dbtolriaig ibb 
iii n a r a B aa ia a atak dikaliaa lp«, aW adding 1 aolatioa of ahm to tV aolUMa. 

Lakaaof aikir anluora cu ba prrparod ia a liiailir auwarr i bat Boa lakaa of atkar 
toloara an aol aaaallp atoaiilbrtiirad. » 

l,AMIMAIII.E b aaid of a laatil akitk anp W rataodad bp paotlng kolacaa 
Marl or bardoad (ahiUrd) aaai-ln« ndltn. 

la Iba manoftatwa of rail and bar Irna, baiiaalad irtm b talb d tatrlbar ai a 
wcldiag baac. oaii] iW ratnirad bar or rail b fonaad itar Raiia). Tbb b, raoa 
andrr lha beti poatiMr ciTra ia a raaraa , a defrniaa Bianafbclan. TW oaUa of iW 
ban b aarrr aWolalatp rooiplaaa. aod tba ratoh af A* bag-rooliaiwd actbaiaf tnlaa 
of earriagaa apoa oil nib b iba draalopamw of tkcbaiitiaiad plaici,whiA fto g amitp 
pod offilaprr aArr bprr. to Ibr daairaeiiiia of iba rail, and to Iba graM Wogar of tV 
Iraaailar. Bailaapiiag aboald ba mtlad iato(bna(.oai patfarilp baaiBgiaiuaa aiatoaa 
of owtaL Tbia boitaatiaa of iroa raib boa baaa bid bold of bp Iboaa vbo odaoaaM 
Iba h pp o t brab ibol tba aloto loeba o«a tbeir W al a a i ba to awrbaobal pn aa or r, 
•berraab b rtidaatja tba naab of aa ioltwrbMI ouaaflMRara. 9ta RouJiao Muxo. 

LAMII’M AI.RUM. or iV daad BMIIa, b aald W LaacW to aftnd ia ba laaaaa a 
ftaiabb-prltoa dp^ Tba A. par p aaaaai dpai a rwtliab'grrp «bb tob of lia, aad a 
gmaiab Hal «iib ina ti^aar. ^ 

l-AMP-BL.\CK. Brrrp ptma bnrnra that abm Iba canbaatioa of oil ia a lamp 
b i m pa t lw t b poati <hrtb a aolaaM of daaar bbcb moL. Accordiog to ikc <|aaatMp 



l.AMI*S. 
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mhlrati^^MT ean^hioM wkirk tluU tttfAi tht pi^riM m tW 

S nr*inf tw lilt, IW iJiTu - ii« 1^ 

V IMMU-Uaek. Tlut U i« ■ rtmtokMt wtd wm ***"T* < ^ 

udcT ■ bu^ wWi «|W» • rmpi^ 4»m«ffcl or •■ iai«®ei«nt niffif *f •*»■. ^ 

-H- ^ #u u to trt^rm (• iW UM« t»4 w • "f*" P* ,. 

rrtJSi. >»4 «W .«<«« ^.t-Hr^oa i. ^ ^ 

C«n|4Mr Umiof #>«»• » WmoulW Uick, wWck b uirrt* wat€ m • 

Si~SSj5 

bimn. lu a." ***‘' ay “iVlni’.°z7^ » 

U^..fcrJSrk. .(«.• 1 .wt of Utar hUA 
uE-.i-d.u«r-bue«iw«^ 
ookioa ««l. or h •• ofc«i«»4 to oomwetioo w«h oA.«»«» 

•!- «->««*- of ««l or woody »»*•« •i 

• BBv<& ftc* Bo*® BlatKo 1vo#i Bla< &• 

I.AMW^^Vadrf ^ ^ 

h m r s wiUi rowcW rrOry* *• »W ouMtkT of li^prtHya ky lW 

i^lf. .r.^ Tviod 4(bno. mi ..jualjy ror iAmt lor pr.«n^ iBtohroa. 


1^ >« f cWaetrr of tbo oMxf jrMor t—yj* ^ 
mi DOMBiiHiao of ik* powir, io Ih* tooorrolr of oH, to 
moooMO u«««a fcy ilTwrifkt 

itolo tWeotWBj-mirfoocoodly.lko btrodur^ of o r^ 
.^ ^l.r miilotar, wfcich tquiUhrolB* rooilylW br Iho >»“•• 
IZ^ef iW oil »»d tk. fotw ippW lBtmti* it 

tjtg. lOWxUoilKrol . "Tr.vZX’ 

jt 10*1. -ko:k U funudSk wkfc o «1« op«ro>y 
Tkii Hinoi )o oittebrd to a looih lock, •«*" *7 ■,1'*^, 
wbroL b* lot loowiof wkick ta WwooihI op. Tko lam kinii^l 
ftiRx .ak* oprin# if *“ 

fgit« if tzrrtca opoo ihf aifO. Oootiac cm tk# 

»p ihrwipk tk« lota. t»a U OTorfiHf^ elm anpi»|»^^ 

^Mhlt loloiolioo Ik* eottoo. oad .apply ion a co« taaiiHtr » » ^ 

oa^TOif oU fcU. harlrtato lk» morroir. ond ik ^ 

tkc dhe. Wtan tke opni»« ha. nia dowo. h to apalo woM 

Bp: aad Ikr* lh« oaWo opuiog ^oan ward 

Sia tark b*B«atk ita dtae. lo ta i*al» “P • 

Mta. A. Ita piTOiorf m^yfd to as j*ol. 

for titt ••••d^Titoro** ^ wnch np iertyo 

Tkto ■oArotor. or totralalor, to a Uprrinf rod of toon-waw, 
vkkh to ptocod to Ita aiopdiy l^ i abU * 

• tamoOTO. u to focerd moor mio «. aod ok^ka tta taw of ^ 
wtarroa m « dimb m tai M fcUa. ond kriof uperi^ 
morofliluirtoc. tararaHarrnicm. adJiolitBto afo bn-A^c^ 
hilo Itai* tompi. fo nmoofartmrrd by ikf Mr*^yow^ 
WirotoL Uoe, ottkwhtoh wo a^d ool al prro roldr y Tta 
fjliadoT. edtaatotof ita oU art eittfrtd odk.«»«o”J ^ 

oJ H-ortlimoofportttoin. Two drowian of a^ 

(JIf. lu&l and/pi 10*4). Tkrtftooip. Jkjtt cind«otl^^ 
olMat Ihnna Itaa taro ta« »i«o »k«l^ 

.hap.d, from iho antaiof, in rory pwra tatlo. to tta toai tnWo- 
dadmo of ita ttowM abort aaomd. 



iiy^ll imn* WP* ■o.wo.|r-wp -oo -wr^ ^ 

Kiioo of Ita tMMMO abort aaomd. _^a.._...j MtbmWiwklek 

It v-mld tairltoaaloraoauwUi ita raroNB^ 

Ita oil tamp baa taro •oVIcet.lcrrrxiw. lota 

tat toMlr^^ by Arga^ Tta dtoeortry of ita mod. of applyta*o art pnoopm 








OM 

kf Aia MitUmIm 
Ci^bM ikMiMMA 



Li\UP& 


« aalr aa •• In ivtiMm is I 

aritk nw aU ihaa* dto i 



M Ik* ar* tnia t a* araak a* •■4*a4. 
Ikal Anaal, ataa taC aaa kaaa a^ 
la ka haiiaaai^ aaa aaa* 


an^ka, aa4 I n a L aa i ii^ aka 
faiM kia W| |l| a kf mmf kayaaaaaaaia 


•t Aair akar> 


Iada4( 


aftka laa^ pak- 


ni iknaskaal K a nm tkal k mar 
^hmij nak«l tmmg tka fiaaam 
daaonaiaa at ika aaa. Aaaaakab* 
tat* b* ik* aaakla, k kaa Ik* akaaa- 
at fiaal a*aa B ai y . aaj aaaav 
■HiaMh auk auak gmamt mUbaatyt 

k k aa kapaaaa taMraal^a^S 
Vaakaafika ik aw h l, W*aiar>«lril 
aaaaafaayriny/cqakaaaalfctaaalka- 
liijr. ** taairata Ik* aaaaaM laaia Mai 
Ik* aaa41% a* tra Makr la Ika aaaa 
ak, akkaal aaf k a aa* natko* at 
•afptyiat k aali aanaai akka 
•ka Ar||aa4 laan aa; Va aaanar** 
la a tn la a fkraMa, la aA a 
rar>4 mtfftj aTaaffta ia (braiaka* 
kjf Ik* valaelt; a/Ik* aairaakiaa car> 
»—»■ Ikia kaaata*. ia aai ika aaljr 


a eoBaUatiMa ana. Ik. amygm, 

^ k ih. ta ^ man, tarxattU a.^^ 

** *^7 k»rt wkieh aaian iaiii oaaibaatiosi -|r itlii i —*»** * 

nO a alnial*il ai tk« Anpaak laata, |n dinctlM a i:aij-_ i 

iVi^ fltn^r aaa. akaek aamaada Uw nh* tknuk ahick tW air 

a./#. lOM, k a hma laka aboal aj laaka. la kagth. H aak aik,, .iafcMi Uka 

I0«« laka k ^iaeak aaailM*, a. 

akiek iaaalktnk tm 





m 


•Ma Ijr Ika kai^ al ci 
Ik* apra, k *taaaB lk«*i 


Ik* *a aar- 
Ik* akfc. 


•ki*b, kflag ftcaly ak- 
r aiillak ka« lb* na»r*ak 
k; Ikaarif pifMiaa.riaal 
hitfcatakalar apa*a,ckkai 


Id a krifkl en m aae ak ia 
akk talaaaHa Ika nan 
aak. «r ai laaai aa aa : 
aaatalaia tka' akk ki a 
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LAMPS. 


6U 


I!!JSCi,eNBWi>«Ai«»»*-»k.e«Tity rrftWcoUwL T# ».»«* ifc* taw ^ 
2riw^W.Vto taU A Jd » « J«t 4-*riU4^ n«* ». -ui « 

iy-,jn af rmttxm. !■ •rii laiirfl. tW Ckta faiiW to » faU fc flW tjtnX jp w^ 

MVTM tk» tiM r 4»w* «!*•■ tW •en'«#d tot f t»W* •aifl wkk •“T.^*** 

•Wn Um Mtpnw of tk# ttiUn^ w tW brtww* ^ ****** .vT li 

InTta tali I b ptard «• iW mick to Ita «{<»•*»• 

mrnm ih# iw o# ■ I »k» to«r» l■“f ww iW wW *. ■» ^ “il* 

tor (ta (toa «fctoiii*y. —d* (toyr^toM tort Bi|^l5!ir!i: J^! 
(ruial tob« j ua« it riiatlioto. —wiuiMutiiiib M la to»«» rta, »J*k IW tra* 

JlXSlw . .’to^^TlIto^ >• •fcr -ktofc, W, rirnjtaaj 

tar^uk ifca r««tar fr ad— u4 UiU^ wtoA toatoc»<ik 

MriKttoa TktoTtaMwirttoai rwwtaito Uarta ctaka ■■7 

vttoh Bar aa bw iW toar lata dartoa tor rotaataea rf «!»• »ak. «■ to ita 

Wm Iw*. wttok toi ton* tfca arpa P»r» aTia pUtor. fa tka takU toap- 

to 5£toa »tW ataloa wria, JTI^ P-tald. faapa. tfca pa^awta rf-ktok 
fa saaM ka trdaw tt aaftfaBtoftalv aad tka awrit A akitk, a cwaparid yik tk aa 
*-*r**. Ik. aaa pan. to tkair ek aapaaa. ito aara mb. 

ZLt to W dtotoo-tad a »aad ar 

CnHwt towpa. l aip ra d wl ac ckandaitor Uapa. a^ lOM 

£ Ftoaak toapa —aU tkaa kaatoc U«»m oa Ika prto- 
riato ■<>•«• Tfca tonaar aon acra. praaa^ 

Ika tatredaetaa *14. araj tmmmm to U»p^ Tfca 
I* Off- •"•♦X *Xitfc la laa taiawa enda ptoto bimI 

lOM 



MMtaiaa takaaad. a fa tha aoi. arraa off. *»>« ««* 
oil k anatad to M aa opaafaf fa ifca towaa pari, «hirb 
k attrraaada afcaad by aaaaa at a »Iida ata^ to 
ika aiaai, a, aad tka gMiba, tfciu rrplrakfcad, k faaanaa 
••4 aaaaaad fain tfca pan, c. Wkaa tfca lanp to awA 
tfca ticBi a k raktd a Itttle, atal tka oil k auirartd to Hoar 
tkroaafc tka totarardiala tab* lolo tfca cktttoi n, only 
rala at whleh h to araaatocd by tha bareiiif of tfca alak. 

Tfca aaealtor tono of tfca fUn ehtotney a to adoiiTafcly 
taiaalaird to a«kl to Ifca bmit cootplala eoaibaftirai of 
Ifcc niatlar draoa oi* la tfca vlak vkaa imaoro oU k uaad, 
a daaldatBtma acifUMity to |Wt accotad by ptootoff «rar 
Ifca aantnd tafca. aad la tha oadit of Ifca flaiar. a 
cota niiw pfcita, by aiaiw of whkh ttoi aKrttdiait 
Mitainn of air oaa taraad oat of 4ta parprodintor roam, 
and ihrowa toiBrdaiaty Into that part of tka tUna ofcara 
Ifca amdta to tocaMd. aad vfaiek by tfck tonrataai ooo- 
triaaora to efirciBOlly cuiuoaii^ t thk applimiaii, ko** 
arar. k not naecaaaiy, anr tha torn of nurfc awaaret, 
okaa pmrSiHl tporm off k aaad. Thaao lampa kafalt 
amally aiada to aiora oa a pirol at r, altarhad a<. Ifca obII 
or alh« wipport. ar* arry t ua rraka l to ataoy aitiialicmt, as bafat aaiily adraarvd 
otor a drak or ooaoirr, and aflrroarda taroad aaidr. vbaa aoC to nap. 
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LAMPIC ACm 


Tb« tnaaiknl fana^ Iutm wmtttam m»4 mi W ^MerikaL 
Tk* M* W^iit tiia|a Maari. mi aa haia iW —aklka m 4 laMyklw tMna at 
Ikia •ritr. TV McaaifMyaK aaaJtr* (/IfL lUM) Maai tV ma^mnn J ika 
rifklai luBp akm IV wr tair i^Ml ft an wa lt M 4 i y«iawl at aBan) it 6r 
kviav tkc kanar. •» akkk H tmmtm kji caatUan a tia a ri M, tkiaagk Ika taka at IV 
l a ltna aiafc. La»pa a> kafa aayklfcaUlMaaaa^ V.) aia aaaaraarf aa tV a— 


Um at<m Wal att iMfik ii ikat kavaa m CMtaT* Vafk 

U tka luafi iV aU b iaM4 lkiaa|k taka* W » la»k aw k . aa m i lallaiilly to 
aaartaa « tka kaOaai af Ika kaniaf aick | ikaa V at f la f itikaaaatfcly aakaJ, wkHa 
IV aaana af tV aH dfa|a kaak lata iV caaara lalaa. I kaaa fMHaa>4 Ikr aaatal 
pan aa asaalWat Vaa at Ika <aa rTi|lka i. akiak paaVaa mm ■tlaft WiaHyi kal 
H aaa kanOj ka tnalai >a IV kaath at aamaait aa4 akaa M (aai H afl liwiital. 
k mm ka aaa* la Ha aa aa tT aa l ar la Pana la ka ra fa k aA. TV llakl at tkm 
akaa fkraiaVk allk aa i f i a iiy l tali ataaa rkMaay. la aary kriltaal. Ikai^lk mat 
paafcctly aalkaai i aiaaa u g a riai aia a VtaK kai ataaaa yatiafllkty aa a ataa ak* 
tarm, wiik tV aVcaatiac aalk« af tV yaa aa aiak > kaaaaUM tlaaiir aVr «a«n 
aarcraaiaa a< all, aa* hai^Uatiaa* kafcaa V talaia. TViBaM,aaraaaaa,at»aya 
Uakaat avaa ar laaik aaiaf ta lA yavarfal Anaafkl, aa4 laataagalaf raaaaVaaaaay 
•kaaUaa IV akkaaay. TV ■ t ck aal ral Vay fac kaaaaar, laaiaakakli taa am- 
Uaaiat la kora, aal aaiy arkk aaakaM kal wlik lacTraaMa aalaainar V T ar • 
knaia I iV alvacity aCtV a i aa k a wi aa t ar taaaia n aaiiamij aak iV linaiiiil taam 
pnrntan aa4 laaa^ iT iV ad. akkk V V aaaaalaaa cimdabM iktaagk Aa i^iVk 
aaek. (ala aaaalaaOy arainr aana. la iV aamparwdaa tatarmaam maia nmm 
iAaarn bfku ky tV Partaha aklieaafkm, IV aiaafcaalaal taaia k aaaaammamir takm 
m iV waaVr l I iat am ikiak k aaiiiVI le ikw |— rti iiiin i IV k aaay V 
aia4a la aadi aary 4i«rnat aualitiaa at Ujikl. acaanlM« la IMrrrarai V iV aatara 
aV aayyiy aT iV aO, aa wall aa aarkttoaa la iV Ibna aak yaatVaa at iV ifclawry. 
Baaikaa. aaak laatfa aia wa rafa la Aia aaoairy to V aataatok aa itaakaika at Ula. 
■iaallaa. 


Mk IkM ‘_ 

at a akaaihal «ae< I 


TV Mlaar1a« caMriaatMi ky Dr. Vta. ara waU wi«tk araaaralia|. 

TV gnat akMcka la iV a ta ak a alMi n ait la«ya Uaa ia iV alackkiy. .. 

•lauiik aatiyiy flf ail. to iV wicka t aa akalaala kaarly i aaaaarak la with Vaya at iV 
r niBwaa rwMtaatlaa dortag iV kkkar aaauka TV ratoiiaa alatodHy ar ralaclaa 
llaaary Vdifcraai M tV «aia Waiyarwarr.aadaf IV laaN UaaUaldiAraal 

toan><Talana.kaaaca, I ktikrra.kaaB VkartoaiadaiVaaMactad 

I waa, tkcTtfiin, ladaaad to bmV tV lotWwlag rayatHaaBla w 
laid a kmiapkarical cay at fiatiiamaa, raiMaf aa tV rlaa am a rkaMa 

toHadacad >000 watrr-giala awaa a rta at the rwiaJakaar aiamlly wia to V_ 

jtod raa k cir Araagh a glaaa atpkoa. 1 od aa iwh la IV born V»4Bt dw aalar Irw U 
iMkaa aad iV iaarr kg 9 fatcbto loog. TV tiM oT aflax kmaw iV nuaiari W 
IV ria^r i and oT iwo Iktaiia. if iV aimUk grarity aad ca aa raar a t awara 
ayM IV afplma am the aaaw. ikat tVa waaU lailkate csacfly IV rrlattt* aV 
atoky of IV twa llatoda. Tkaa, oU of isrMMiaa aad tarna oil Vre aack rary aaarly 
^ aom d^y I tV fbftocr briag. aa aald ia iV ibofia.- M;g. aad iV laltorfrtiM 
»*.• to o«ka wbaa pan and gvaniaa l*ow I fcoad ikat tooo gnin aiiMana at 
oU of lar ptwuaa raa off Arnogk iV anall alpkoa ia M aaeoaik, wklla Ikat qaaotily 
oTifirasa^ I700aacaa<k, bciag iatV ratia of I to Ml < ao tkal tV Baowey at 
oUcftart^aaiaM^liawa gtaaicr thaa thalaf tpcnaolL Pyraailic aatril. raoi. 
^ly callM Mphthn oad akahnl. cack yf apoclde grartto wrra IV^ to rna 
off rropfrUnty la M ood IW aaoaada i iknwttig Aal tV IWwtor waa 90 par oral, 
aam Siwat Ihaa IV Uuar. 9fmrm alt. wbra luvlad la 9U* PaV, raaa off ia MU 

■» VayrnitmnafV. Ibwikara 
whak od. Vrtng a gnator daaoity Ihaa iV aprna oO. woold «aw off (kolcr wrra k 
aM atorv riacid. 


MOOgftonaiooaafroofwalaTalMBfBadrAtti^lVtoldkiiltoolalSaacoBda, 

hot whoa kaatod to 190® lhay roa off ia 91. ^ ' , 

Coacoa^d aolpkoric acid, ikooah poaaaoaiagiV gmi draoily of l-fflo, yH Vaa 
off vary tlnwly at 91*. oa acniaM at ki riaridHy I'wkoaaa ka aaao iff od at rktidC 
9000 mia oimarri of k took MO ire o ada to dtaakargo. 

„ Aldohjdk acid i Acatykoa acid. ( ffeidt Aj ay igao . Fr.) 

If a IhA cAct kt ptaead oi IV biHtoai oda ghan aH totooaptatoy idaLaoB aitoiM 
!f * n T lootal ko Igaitod and anopaaikd abeol aa lack ftoto tV BalA 


•nm.wwm mama mmaf^muma omWI OB lOCa ITOto IBO BOia, 

it Win glow aad ca^oa to V aafer a Inag tioto. Oa IV ixkar land, if a apiralaf 
pialiaaoi wira kr plaiwd a**r iV wka of a tyitk koip, oad iV laiwr V frm toakad 
^ iVaklowa ^^ wV will ceatiain at a nd Vat oatiloU tVapirkkr/VotoZ 
SoaiiriiiB oatgakixidoa, wVa placad wana oa win gaoa# etor oapaaka caiilalaaig 
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-ai riav h llw IM* nmtKT ITOrr sO lkr«r eirrw*tt»«% • 1«^<^ 

-T Mrli a MMMfT i4a* tW HsiatJW |*adi>ot vay W eoaitaarf. il 

be faaod M li* MraaciT aoL It it y oa i rft O ly n J a m f la toNai lta ry, aa< if b«al^ 

lioaM la IbMd ta niataui awtia acMl awt taiia rf aUefcrJr. K, kow^the M 
baaU W aaly »«Ty fratiy aanaf4 with aiMa af aUw. a y«tiai^^a« . 

hwyta wairt aadkcal»4. they «<>a.i<l.t^ that the mtera rfthe 

»e the laiayie aeaU eoaref^ g tatei^ ^ ^ 
baryta. ahiJe the BMtaUla «U»e» ■ pr«cl|ig*«td. The feUavtaf eiiMtiia n|eaiaa 

o.»»- .njj-. 

♦• Af ♦ HO- 


tradea^ eriha a« 
yniat at 


aaiM. Acetate af baryta. 

The tiantrthia a# tba laairla bio aeetia arid M therrhea alinh«^ 

I arihaaaidearMfrw. Thaae aha rrjard the da*e«pna«uaa fro« theabro 

eira.aaaaider laai|W acid *a ba aaetyloat *1!?/m 

_f«hgi<a to aeetylia acid (aeetia and) that aalpharoaa aaU daea la lalpharic 

**^The abnea raytaaation, ahhoofh aimide. dnM aat 7^7 7*“**?^ 
aaeogat irf the nac^ ahieh bear apoa iheioy^ AMabyde, •**" 
aaide of aUeer daea, « b troa, b i ei aa r co a eerted lato the aaiae, nr apiatt^y the 

_ 2itaiaaaaaalaait>bacU.botlhe|>tohab«lhaa«»bbenaro<^»iaidt^pf<»- 

tLt the brnratea*^ ia Ihct aldehyde, ia which aa aquiealeBt of hydr^ b ra- 
tdacod by a awtaL ‘rhat the aldehydeaata ca|addeof aato^uh 
SmoTI ndiaM haabaea.aa laore ihaa oneoeeaabg.tiiweed by etrertoot 
b ermt dUUalty b aerparwa the aodiaai aUelndp «d the aiab aerte*. bat the Ml 

ttf titk artiriv 1 m ioiami ih«i If •••4lc»W«hjd»m>w ^ «#>!» W trr»i»4 with »odt 

a dedaile ecaipoBBil b ibraiad. haeb( tba foraab J • 

If thetelbre. aa adaih aldebtde to be fbnoed oo the ‘HI‘V* 

1,0 M-i!!^TdU« ta whbh oa. b n^bcad b, the oaidtaad radbal acetyl, aa 

ahaU hate for akbhydat — | I and fcr the laai|iaua. aeatylimda. or aldehy- 

JL Gerbardi, who tbwa the laaipatri lathe ahoea Htbi. regirdi 

ahlahyda aa the traa aoeMtooe atid. , ~ 9’^ 

LAMCC woun. f Miwa laa e ai d i ite or Oauiuria 
fhaa Joiudca and faha b loaf Bolea ftnm 3 to C laehea dlwactw.^ Ijom w<»d b 
Baler ia cetoar thao boat H b aabet^ tor rtatob waa^ aa pp^ihaib. archery hma, 
S^aet. Ac. Theaa are bent bio the r«<)iiirvd torm ^^lUap to Meaaiiag. 8ar- 
4jei^a fwh. ardtaare rnba aad hOlbH eae^ 1^ w^ 

lander. !■ Biiioj. the ww Mt*o4i «t tb# wooth a# th* mft to m*i»# 

tht * hSbhIf «f ow** M It nAclM tbe , ..a. ^ 

LAPiDARTb Art <✓. Th» tn of the taphtsfy. or that rf ciittiage wm 

cBCfaviaff gnm, wai Adowb to ihc aoeWnta, many of whewa hM* Wft adiwmUa 
Iheb ahia Tba Cieaka ware towa of^ n y 

■nmni aB4 thrmiti namiwaakmi amoiig ihr higher eUat** of tho i,jrmmm 
to haei worn rb«i 00^,310^ ton mimm (*^ »«* ^ ^ “I!7. toi ”7 !**! 

crealto pan af thTaattoaa Keaiv)»t hiea rtaabad B»dmi ma^ 

Sl^o^Lmy^wdeb tor tooaio* the laate of ^ ^Wllh^b^to^e^ 

jy,,ria, bb with twmet of what » ti^y beaa^ tlHtb t^ ca wbg 

the dbamod. haweeer. the aiii r b JI a were aaaeitnabiMd. aad hanc* lb<^ m m it b ita 

aalanlalBto. Eeen b the toWdle apea. tbb an waa a^ 1 tor the fcor br*e 

dbaMiBda which rnrieh lha daap of the tnnwrial anntU of Oiarlanagne. aa a ow pr^ 
- octha^ erf^ Bat the art of worhto di a iaMda 


rod ta Parb, are aaent. ociaiMarai mw.— --^ .- rr . -. j. 

wM probably known to Utndonaaawiai^ ta eery lemotepetioda. Aft^.aaia dc 

Bernbea^ diMweery, ta UTS. af pnliahio« tnodmaooda by Ihw Bataaltatrttna. all 
the datot dtatnoaib were atM to llnllaad to ba cat ^ ataiUied by ^ Dctoh anwli. 
nbo land retataed a ao p a r br ity , now no bnarr admitted by tba tapidaika of Laodon 
and Pu4. Saw Diaaoirm 




ess 


L AH DART. 


■ I I, liy 1, 

ftmal t| 


TIm ■yititi— (•* f UU< iaaWUfp^ kf t«« 
kj I mit at Am «HA • §m wirr. e t M il akk 4k 
A MHfc if • karf «■«. Dtmmm 4 krtkt mlf mmtmm mm akali h M a4 
^Akai vitk 41aMa4 f*a4ar. (aakak ailk <lna all afaa a *41 flm tt rmy m0 
tmL 

Oriaatal takiw. ■ai kli ii^ ami kiaaaii^ aa cal auk 4 
afita aal. aa a caffaa a k w l Tkc Ada A 
aaaakar aaffcr aail. aiak iri^ali, Kaafcaak akk aadc. 

r dwal*skyiaiaiAaaw lk; aa.taiaaaa,ata«aa>—<«<karaArdaaa^Aaaida 
bal akad. aak eddy aM aatar« aad A yuBikik aa a A akaal aMk alyaki aal 
aaicr, ar, nil kAc, aa a rm akaal, akk yatt* af la aak ana . 

Tkc man laakar y ni i A a u aia, aak acta Ika yaaaa^ an A aa a i'll akaal at 
kaak aaok.aiik aaaan aak aaaviaak aaa >a|jAk aak irtaali wk aadc aaaaaAc 
akdl ^kark aaak. 

kuea A layika r c aaiylnp alaaya A aaaM Ala, a A aair kc A aAc akiak ka 
nn ar y ala k ca, aak aAa A akaal kata akA caiy, aa aka A aaAAm ka aA 
akk Aai, a* AS laariA. krai ak aU. kk af fda k A aak Aa A i 


MBaak caniaiL akiak aia ayyl m iA W craty ayaaaaa ak Maaa 
Tka h fikary ^ aul, aa akaal. la ikaaa ia yanaad J aa la 
IMT a nacf fcaaa dale al 




akka w iiatkakaaak aaaaaaaaa. 
a ya wlfc lA y ik at kaaa • dt kac laas, ka 
Aa • d 7 klfk i aak akaal t A kaaaA 
TkA k l aiaaiaai ara tar/a taaidk daaa. 
laaa laa Allag akaak rtarngdii at Ak 
alA. d na riaaii A ka A IfM 

W ^kaa A tea aala kaaa a d *a yaraaira 
la A baaaklk, • cfA kaad c, *t a. r. d 


Tka laa aakaA Wa a aak a. a a yaai at 
A Aba anak, aak aaraa d Mak M. TW 
laa atud'kan a aad r, tarry aack la A 
a ri kki a af Ikair laay^ a rkca at aaak d 


(-* *» SSltSTiTS tL’T-TS 

lOM UuaAcMAaa AMc.iaarAdcnlUlakaa AdikakdlhBlatck 
lattwcfnIatA AtaABl^>lalalbalk la A 1-1- Tf^wl 

•" “«* « ‘‘■d caiaArr a aqatre katr ia a oat, aaactiy n p y w aka M A MA la 
akiek A adjaank by AiciA a ayaA yiaaa akaak. a a. 
A lok*. akA axtraakA a y arAa dl akk a rnakal 
kolc. akwk lacaitd A 1 A aaka at A arA ■ al A 
akaal 1 . aak IbrA iia aA Tkia ci|aA A la akjaaiak 



al a mcaalaai kalgkl In a kaakla aaokaa aakaa. kit. 
Tka CTA A la A akddla a, tayyaria A dkia re. a 
aonayylaak akaak. ll la ylaaeak aak Ia larar Adk 
akACcatrd Aaoikaaiik Aoaaltdaf Aoaaical kald 
^wak oM aaA A ak A ayaA Aa TW koA 
^afcaat • A A kla dal a r aaek, a laAkik d ba A 
aW paaa Wy Ikraafk, kaaria« td laryaclirc akaaL 
(*?<»• «<*kA kabaal l.ia/(yt lOTl taA.) 

Eark akA It tA |i oak of aa kaa aikar a, kk loaa, 
aka griakla« aAl i. aAk kiflan ia rahanad WakA 
d droaaulaaaai, aa airtakr twnl, aak of A yaUay r. (A 

■uaked akk Amt araacaalA^ lOTaX fklci Aa 

X MllayMAarW. TfcaaaAeartAaaallalk.oB. 

k ara 4 UOB yaga al*yiaa lA aadr fatta A akaal d 
Arm it, 

Tka akaal ylala. at aAk A (roaak yA ia tkoaa at 
K. it knOaaad A uaarka lit eaalra d kalf ka Ukkardi 
vImi M k is pdMiiott d» iW M Mima4 la 

arar h, A aaearak » lit ylA ky 
* aAl-yika ia laind aBl ak ia datA, At A 

wmaa pwa of A akala yam my ka aaaa. , w- 

A katrk y (A ^ lokT A /iy IP7»}t afcoM 7| iacA ki«k. it t A d A 
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^ af I)m 


Um I-—^ fai tfc» amnm ■»! tttm W4*» ik»wt» »» • 

I kmw by «b« atwrflb^ •••• - -‘— loM 

BHtow (bk •»«*» »• rijfri-fjuis ' ‘ * 

• Um .batl I. («* A. «••?> •**!" b»l !■«««* 

bariiiiawHy. TV* wh*** ta — 

11^ 

ib« I, fb. ytai. 

raiMlTv •• th» ai h it ty 
ilM 4i > ii' W af 
Kaah vbad L, ia 

“■ft'laiw |i»aaa aT ‘baiwbor A b 

Hckat ka4 >a dw flaor. Tba *r^-‘_ 

__ __ _ abola it •»*< by a duabia Wtifr, 

CCHr.«*faia«olbaiB«tbat,>b. lOTI. , 

Ftt. ion vabiWaa a ymaad aW* of all 
ibia I"—*-‘-a- af aana «b rayUm tba tfrvaan 
ofibaMobiaa. K^tblag tba i aiaa^ ab^ 

Ik. atMT MBwW baa baaa aayy f aaa w l B Ibia 

l^«3Lalaa. ««« 

|J!?iiMbww#g»adtoabo«lliBt^aadl aataon i 
diHA aoc <mMi Ik# 

to toab Baebtoa.lba ofa^bat a.aaw »*|i^ 
ki>%. I07>« wbieU mrrw laniMg fm •bwl I. 


I Bu a l a a mr mcb . !«■» . laro 

NITb tiawlar la a ttoiar a b^ ylaaa* ij I 

ii a in aiaf »aoa4 Ma anoaatoifaaaa ■ ■ 

•r baO. abiab fMoao lommi M af ^ 
a»a* b4aa tba a b a al aba tr lUaaa. T 

I r aa u la a a a^ a Talodtr I ■ 

4 lo Iba »batl I. aa« to H W* 

iMat I. and Iba yalUy a. a, » 

I arbar. wiib a ciaak (aat x->. 

b eoaiaal. aaf taraa ia a (l ) 

whaal k raaaa aa Iba aeUal 
araoriac Iba rnoaartba 


ion 




. 0 *^ 


Thb bar b fctBMif of 8 ln» plaM a, a| y. o i and y. r .JtfL^ama 

i^T SI*! a. A. point Jk I - J.. * ^Vf^u/lSS ^Ib^ ^ 

Inaadlbaniltbhboaaaaalbaimt and lbalbinl.iaa4Jna« »ll>eW*7»T»V*^^ 
jaial. at ‘•'5,!^*^ ^ ’***' '****^ J!!!!k. ka 

SriS:ba B rty 

rbalaboimi 


It tba poini a. abara tbay are batb imod m» a circ^ fcna^iarin*^.^ 

i.all Ibaa. ptSa are obubcW. Ary Be toad to 

ckba or apiare riw tit, "btab rt 

•n« toad k oU bi^ 10?^ b a aajio fr •mCoSJSS 

.no ^^*p^aaaBadl^palalaly.aad la|>eriiwrtlTa,taJ*r. lOT*. Tba laiaoaier anwa» 


107S 


lo;» 



Tr 

■■ w'-A 


11 ,1' 

. r 

II":'’. .’4 

h ^ T 

j) 




dto CTinb Iba arbor «, and un^Sia oa Am »H»r, and iba whaal wbicb il bonia. 
* 7S*Tor» abowa pi a e a bb! and la iwTepae^ a 

TbrS w, aa. lb, taW r r. lb. rtod ptm. t. wb me aria b by 1;^^; 

hr Iba tww aaBaie plofi aa. fistd Into lha Iwa '« ^ ohieb 

l.a aidoaora* wUri^plala, wa pareaiaw aa haporta** inatrwiaaal ealbd a *a(, waven 

































»40 




mm w baU'A« (MW At MUWf m 4 r*i^^ ^rurnm te ri- 

wiw4 hWly MfWWM ■w il ti wil i—i.wW to rti W w/y lOT* TW bfiOw} kuU* 
IU( uwtMMM hi Ml hmt. htnmm mm A. w-i . .. k»A A A* toM^ Ww 
k* fhwM A aMma* l>7 U« (rkcit; of Ao n-wJriiw •Wo^fltMo llo hwA it tmm 
ABW«itli«(i(te(*.Aonk(i(UkoWttM'koUofAofHM<MI^ , ^ ^ 

Fif, I07«, Acor* ■■ If fOT M wnt iMio by ww M At WMt ciMt Ay won ■ >4 
Onm. obrttby bo oAi wot Hiiboo Ao fiwol «iA tstnwo rtcoioriiy. oomwimc 
107(1 bhMoatnw4ioL tocb of At l»o)o»( booro o loqt rto A wAI 

j . (•tM, tew oWh It ItW o broot »«a.»h*tb lotTiitM MoyfKt 

, •, yon 0 tobt«. to obww oalTtouiy te iio4 o diol-yl M //.wnwofl 

1 otttnU ooottvirtt tenlto. AthM tew 
,17-7^ -ij itndM4-«bot4 ratiteg mo tet ylo t w ooomUm W At mwAtt of 
-'I fanrti w te olo wf hi ootb twtw tooM. Tbt lobo rtmttt* o>ib 



titec tmg im yte t ti o t oMlj y te a 
bcott w bo ylottf hi oot* MttWf roofo. Tbo lobo 
■oArtet fttftteo Ao boMioof AootwmtroAabwhtetiA t< Ao 
pt o oor 0 —t by o itemib-wrro, oot tbtwa w A* Matt, b iiogeim- 
(oofi4 ^ Ao ttniesl Uwb 4 , obnw w bo 4o(onteA 

A oonflo or teAi f, yUc»4 viA a mooti A aa Ao uU of ibt 
ct aoat tod, atarbo by iu Mat At fjri nn ai aa ibr lUai yoalo//- oa At mi» m a, 
•f ibo jaa a, Attt ■ litJ by tifi tartar a liaib < ftoaii a o a • boot twort 

io ttpaottd 10 W at tbo otaitt of tbt ball Tbit ^aadraat wabiUtd aa ataal iate to 
dqtritt, abiM bi(b(al |ntel it awrbtd «, aad At Uatol aaaU a>ttb ateart Hi t>t 
ibt rmwtadtr of At aro doaa to *0 it rtaomlH by Aa Jaa, Tbt tw fiadmi^ 
plrirt art attd at Moat: — 

WVa At matat io4 eoaotalt taro at 0 of Ao Iteib, It i Ata m li r ol. aa4 wrtat 
to rat tbo uhit of Aa hriSiaai 1 at Aa yoiat ay yii t it t W it. aad laniM W Ibt labia. 
Oa wakiof U tiopt a luik, A drafan far raaia y te all Aa bcaw adl ana lit w At 
ataw tow ymtUad Atl Aa teaiTmthw ba ant ottaaod W vary. Ua lataten raaad 
Aa taawBl rod At ladaa / aiarbt ibt diritiam ta Ata by oyatatjac aa At carrW 
abb Id dittehnt, itopptef fjt taaw liiaa at racb. It teatta aiU bait btaa •arBM< af 
yttfect ai^otlily, aad at ditlaiictt. m moa at ibt tatahaua <t r imy l ilid 


1177 Wtoi of At enaaat'fnd. Tbt baad a 

r ltCd tap of a. A w i lt i d altey nf tte aad i 

' - ttw Ibt baad of Aa aaawai-rod. iata At ai 

v 'a-ii 3 ^ tmw it tet a it d l a wly pl a afwii tad a 
\jL- ” , bat b t t i i air toild. a pia ti ta tf it ii | 



la cattiac Ibt tt o ar a Att art wonaitd aa At la ait n l-rod Mt/f. lo77, 
it art aprifbi la a taobat p ia ctd ia a aihldlr ef a tala pitra at Jt, abich tttaltat ib# 
IU77 awai of At enaaat'fnd. Tbt baad af At tod Klit Aa 

■ ■ ■ ia piiarod iata 

1 of abitb ibt 
btfvrtr Aa aaidtr 
I ii mrtd aC ttmm ibt 
lap of At diwiwd, te (Wa At pyrawidtl tenatbatra te 
At B|pite at a. 

Thm iaaa iaatnoaral n ap la y r d by Ibr ttetl yidlAin 
Ibr pitctt of rteeb a-orb, aad by ibt awaafitmvrt of 
aateb'fte'taa Ibr pallt h iag ibrir rdpt* It (ootitit of a 
aoUd aiAra Ubir /Ip I<I7I>. Tbt tup la prrfbratrd oiib 
two hn i ta , oat Ibr yawiag thraagh Aa polWy aad Iba arbor at Our wboal plate a 
aault titbrr of Wad or of bard ao^ aeromiay 10 cirniantaant 1 aad Aa nibrr c tor 
iMcitliill Iba apprr part of tbt arbor at ibr teripc pallry la Tba appar palWy of tbt 
vbrel altto it tapponad by aa iroa prop a. laod te Iba laWa by taa a o oda a toiaaa 
Tbc tefrrior pimia of tlw two piocot are aupporud by terra tmiti, woakmg te ta 
iraa terra aat took tete ibt mauatr bar r. Tbt Irgi af iba tebk aia aatdr l ia igtr 
w ttenttr, aaetadiaf. at tba aorhaua cbootat te tuM or alt at bit napioyawM. 
Tjarry abb til te aaad tor grtediap down, and tte potty or caitatbar for ptitebia g 
Tbt aorbauB liyt Iba aiteaiie At flat of tba aboat elait aitb aao baad. aad prmaw 
it down with a lamp nf eorb, ahila bo teraa reoad IM bandit aiA ibt alWr baad. 
Sat tbo diffvrral oaaa nodiir tbair t o t p or t ! to biadi. 

LAPIS LAXL’U A tUieate of tada. Uaw, aad alomiaa. allb At oalpblda tf 
iraa aad oodkm ia ateutt qaaatilict. Thte ht^iOd mtatral it feasd te cryttalliao 
liaiMnrr of a grtyteb eoloor, oa tbt baabi of At lodao, aad bi naaijt hi IVrtia. 
f-bioa, and flAoria. ^ ^ 

Tbo tmit varittieo ata bigbty ntrrawd. baiag*naiileytd ia Ao manalbctBro «t 
eoaOy toom, Ii wm alto tbt toareo Ihaa abieb Iba btamitol pigawol n.'lntaarteti 
aw obtaimd, bet Out roloar te aoa prrtauvd artiBciallj at a tary cbnp rate- 
ULraaKtam. a 

LAPS. Mntl pohakiait abtrk. Mttel aboetear lapt awdaof atarly raary nrtel 
aad alloy te eooaaaa aw, hate brra tmr at Itai tai pl uy od ia Aa awcb aa i ml am « 
arbiclta tur tbo app tlrgtl c a i of ttatnl at Aa palwllaa poadar*. Bai uf ail Ipr^ na** 
atehataadiaf tbrir aartely. Aoar of tod. tliahlly Jtuyad. tad lopplhnl aub pna- 
dated rwary, rmdtr At awtt caoipkaoat tm^. OanmUy tba |dM, or Bat tarfliw 
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of tlM U». b — ptorcJ I ■» «*k« *““* niiodrieol » by fotlm i W Uwi 
■ortino wtaallr ■••d m oUh^r etta colM lfco/»f» of ikr Ujk. TVtn. ore kirt o 

S'bM. Hm bp b ta VMM <*m* • liiia owbl, tx*4 bt Bmt «f ■ trrr«f4 

mm —1«M a (iMMklrr oa iJm tioodb, bol h i* S«nM oilh ba^ “P* »» «Mpln7 “ 
pbUMHiM of bob*, to (Oppott «W Mft»T mcmL Tbr raa^ owoU any b thb 
- — ■ - --- ——n to Ai tW hoo onui* pbM M iIm 


_bf thWr •» ho* J*'. vith • eratnU Mrrw -- r— - —, 

IMM of pouria*. or tbo auald may bt and* of Mad aad m Wtta, afUr lb# ati^ 
MMMMT vMbT^adTy. U tfahM CM, tbtWoophtetbMld btaadoat botat ^ 
aaid Mctal, «hkh.by oolrfiof iW hoin, bteoiwo flnaJy aahod to tbo iraa^Mpn^y 
If tbo bi-tn Of* bfni oa tbo rttifit tidt, or lba» away froM ibt Irad.— tbOmfitL 
/>•> U aho a rail orbittr of roMaa tor totdbf tbo ea^^a i^oiiip aMcbta^ 
LAHU Tbt fat af tbo pi^ Our Uoporu fttaa iho Tortod Sutca batt btra 
la laS7«— ^ ^ ^ 

c,u. CoopMM Md tatoo. 

la BrilUb t um U • W,*n 

la Fafrlfa naatb • 

tWJM m /HI.M4 ^ 

LABt) OIU Lard baiaK tal^oclrd to piwtarr. aa oSU It eiorttard, ttijanw 

brraoltfi. Tbb laid aUbouMbottd for labrtoatiafBiacbmtTy.aadUaateaiiiloycd 

fioiWadDKmlmanfatlttaU. . _i m .1..^ » 

t \»Ka> All ladlaa rot ttoaot art raOrd lotto. Tlw •»« •“ K»»»^ “• tbtptd or 
irnBoiar to ibrlr tona, tbrir drpth Bl proportiootd. ^ taWt. or to^ " 

ibtrniiTO nf Iba Moot, tneutitatt too braid or too MoaU. ^ aoot l>»op«jJy polabtd. 
Tbt ebvf ibiag rrAanltd b airiag ibt tbr aad origbl of ibt Moov Tbttt ttoort 
afv aJatti arw vroagbl abra broagbl to EuYopt. . - . , ■ • • 

LATIi wot ID. Tbr onttida rouiagt tf Ar Uara, atrd tor bcbf tpllt lalo htoi. 
LATTKN b a taacabal aaiiqaattd Irna, wbirh WM appM to ttrrrri kiadt of 
MttaL •• Miort of Uutm, wbaittrr awy hart boto BKanI by ibt word art omo- 
linpad la tbt liaM of Iltory Vt, abo aaab bb rbapUia, Joha BoUongbt, ^P; 
luMlrr af all hb niiMa of nU. biter, copper. Ulleo, bad. w^la tbt c^llta af 

IWriM aad ConiaaU.'* U «a laraat by the Ima f — WalMa t Gkrtiiral Attop*. 

la ibo rtbat of Hrary VIM. aad Kdaard VL, lerrral aeb of parjuaieBl a«a 
iwnid. pmhTbitiB* tbt taporuiioa of braia, coppir. latun, bill imtai. goa laeUl, 
tchni awtal. tor. Wiaduwi fiaaitd with trad alt called loCtbt wladova la tbt W«a 

of CAXlUMt* ... a 

The ima b now applbd to abort or pbtt brata lUatk 4»Mia b rolled tbialt t 
dUrca hitn b la lJuamtr tinU, aad nU kltn b polUbcd oa both bdta. 

LAt'KIlEB. A Miarr’t lerai tora wooden taba orgniitrtocoarty walrr A toeg 
ihallna tnmgh rarryiag off iba art ftoa» tbt itauaia , .. . 

I.AVA. TbedertedataUtrofroletooet. • Tbt Moot whiob Aoat la a melted 
ttatt from arwte^" (tp/L) M- AMcb obtained toorn Ibt bra of lir.a. ea AS 
silica. lU aiads tli# Uva to conaist at 54*341 latnalorita, 54*15 aagitc, 7*53 etiTincg 
aad Jd* laagiittic IrocL 

uiaebuf gtrta Ibt tollovuif two aaalyta of lata: — 


Sillct • • • 


flKll. 

• • 54*76 • 

, 

IMm. 

4f*65 

Alarolna 



«• 

«a 47 

Prnitidt of iron 

• 

. • . I3d0 • 

• 

I0«) 




• 

tot)5 

MigamU 

rutoib • • • 

• 

. . ISA • 

• 

f'ca 

9*07 

Soda • 



• 

01W 


LAVA WARE. A pernHar ttoArwarr, maaufhrtiired aad eolaored to aamme iht 

"^^^v'erI** ^SyjJrofarmwM otAml.Tm htimmm. (Sat Aaox.) 

LAVK»DEB,oaoC See PrarevaBT. ... t. vi. 

From iht Suwtn of the LannMm lynmCa the oil of tpibt b obtained, wbbb b oaed 
by paiBlrrt on portrltia. and by arlitu in tba preparation of aomt Tamiabat. 

LAWN. A Ant linen tobrie. 

I.AZIILITE (Eng. and Fr.i EanltlA. Orrm.). from an Arable word. orW. mtaahig 
tower* It b a biwt rititona miacnd. toand maiuTc aad cTyalallim^ trarcnlng rby 
tbte ^ rtmrtimre imHrd with tpttbie Irwni tpoe. grar. S-?« to !t *4 j Mralchet 
■but afforda a littb nalrr by ralclaation i toilbie law a nbite gbaa) dba^rra in 
Voc. n. . T T 
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LEAD. 



Af I MMV, I 

cm BO* Mpfnrt ») tbk. ... 

iHi»wrTtiwly<WW»4«>»l>.hto / p>ylri-. 


TliMta«Hai >7 



__ I bmOt ip«*' 

tUs bT ►•». ItewB !>•*■# «**• Btcti**!® •««»» •“ ^ 

Wb«« f»md U Uw Mr, !«•* «««»»• ripUlr. Baa I* Wwmm .i^i ijri-l m 

Irilr-Titn prllwU. •!»«« •* frt*l brauiy. Il tWa pMM »*» • jMkrm H*"" 

hj prtActI; p«t« BBUT tKM frMB Mf, tM tf »>r W 
iIm nrtot ii nktiait M it* •ip**»*, ubI i1>* »»Ub «*»■• Miwfctetaf 

(wbook adA b *• Uw l»* 41 » «!•«*» cryMabM • kMta MfkoMM 

*nM w«far» win tW« W ta cenlala lead III BidBlinB. **d •■oil **M** «r*«* 


( AMm 
B cot hwd , 


Tb* w«urr ^ tWi h* fa«»d to eentata le*d In •dotb*. 

(knn impar* «iM«nM often F«»»^ »»ry dlMro-b* e i.*. n«nMn * 7^ 

c ant eiu* anjr mfplntte*. th* lend i* Uiiono do«o •• • Milpbolo of bod. «o**k » 

InoJttblt. 

TVootfreAnaoiMBfuetlwfcUoom^ TboloooUlie*. Ac,«»* M^lj dedrod 
Onrf emi Lottaaoi'i AToau/ iff Me AfiamibfP' •</' Onml lirtMm Md 

1. Abft'r* fant Mr. Oerf aplieor* to dovU tk* eotatemi# of notir* Uti loA* 
oonitrT. He Mjt, fcooertr, " Silire bod he* b**ii rrcentlr dNcoevrio ta ■■d miwey y 
erunlae ipoetBieM ta the prortaoe of Gnanuuln in MemieiK'’ 8««« eiOoHy P^?* 

(pwiara* of ooUve lead horn btMftMadta the Gruui|tu>oBita*ai Umm or* ta the 

■fiiieinn of the Hake of HerooJiire and of Mirpben Eddr. Ewr 
1 AftmoM. AWtf* oeide of bof. Tkie ore it fcoad ta Ab|M 
Moor, tkeSnainieMh Mtae ta AroptHre. M Gnaetaploa. the ti^kllli 

■nd Wieklov ta IntanA It* euapowtnD ta—bad. PtHW, «}||ta. • _ 

a. CktuiM. CWdMle ^ ital Thta nr* oocnr* ta otpioU. ta ■heno^ 
and eartbjr naoM*. It ta fonod at teeotol rf the bad minta of Camaall and I»e*^ 
tkiio. and lodeed ta oeorta all the mtae* prodnclnp tk* oee* of lad. earyiim Mook ta 
ill ekoracter with tk* diOrmil eoaditiaao ondcr ahlrb it ko* been ftimwd. 

Tkta ore. ta Iti poreet Mole, ta eoloorieat and tte jwpar eot like itaos oi(k *a ai lii* - 

tta«lM*trr. It Otar be r»*«*Btaed by the Wlootaf thoroMm t . . i.k 

It* *pt«iS< r»»'»y *• 6 to C T» It dtatiHro* wiik oatr* n* bo* *B>1^» 

eftreeieeace, ta oilrta aeidt boeomet ImmediotelT Moek by the oetlno of tMpk ofHy 
krdmeea. nod awli* on rkarenol be&r* the blonap* Into a boltoa of Id^ Aee**'* 
lac to Ktapruth. the corboaote of LeodhUb coataiai *t part* of oaido of bod, noo _ 
of riHomtaadd. ta M noru Thta tatoetil tateader. trareely ternOtheo o ^»P»« 
and brrok**a.ily with a wared oooekoldalfcaotiwr. Ii pooo —m the d-^ 
pniperty ta a eery higk degree rtk* doobb iM*(* keing Terr tImW* «■ 
itnangh tb« II« Ihec* of the priewatie nytub. lu crjrMdiae fcno* are.4*ry aOM*- 

new, and or* rebrrthta to th* rbootbobednio. _ 

4. AagAeib. Su^iLhi tf Imul, or KiVreeot bod -Thi* niaetol ebwely leoembta* t**’ 







IX AD. 


MS 


hoMto ttUati m ilM tW (zKraai ek«T»*t»»i tn f 4ht i«pJA ^ 

RmdMMIowliMtBnMiktfM. yw« pm .* ?? Vf '***^ 

It 4 m Mt tetrrnc* wlU wlri* •»«<» H * b** <»W» hbKi»»«4 hy mlpWtOrf 

wl!r2ii, » H .«4* n, tl» tcmiM >^ 0 m rf W — ^ 

!Li h I—« llt«i tof MiW palTcntlei* wi**.—* tl»«« bi»» »«t»nic ImA It cmMi. 

■rcordWlo Kbpratk. oT TiMkb «C b«l. » ••WuifW •»»< * ^ ^ 

prrTXic to«» ol cfyitoiSiMiBO b tkr netur^ ”****^"T’ T*?**.”***^ "*^ 
TariMrfy BM4iM. Tkto hbwI rm tm twi|B>».b b k^ 

TwiTLomI 01 •»*» nwwl l•»M4. M Mark «iB«. *nd b nrewb^ y -rt 
vttk is ik* It-**"'** *>4 WuUockbrtti b> fcaUuit, U Okanatm a Wirkknr. hmI 

** Tkb a* b irf « yaBwb fc cohar. 

iacUaiaf a gnj, wiaHtaa jrtlkabb-gTTnH jaUo* lad fc»««a >■ *k»aic«I torn- 


MpkaaoTiMl 
CaboaaU af bad 


- MT 
. Tl-O 


a. rWraaMdUa. /SUi-iUtoy kat—Thai,Kk*a«lkri»aWtatk*a«< Va4 «hk 
■iruril m Mrteuir UmOv. bal • »»ri*ty •DltMM IWAifF *^*J'Jj*^P*P'* 

apwdatVMl, U aatM biu a «Wala aataraaU; *btek ky a^b«^ 

^ ka^vlik Ik* aMtlka arbaai a»4 haano aU. iftaU aauUa M lu^ 
alilarau arr foara.daa4bad,»»ykmph aia wM. 

a Klaiawtk'a analnb of tka aiaml from W»nl«Wh*od. Tha »«*y‘ pr»»» »ra 
of cUariaa b iko aarioa aprahara aaaalnad b a ^ .'** ^^*^ .,**?r* W^a 
Tkf artaalka ftmaa aaa daattrd froa ao oliCaa rkoab^ PknapMla of bad M a 
littb kaitbr thaa *fcia bad i b b aaaily acialebcd, aad » p^dar b •>^ 3* 

liaaarcifle sraaKybai. Ii haa a atmiaa lobiv, aoMahal ata^riw. 

mtan b oot *»f 7 dbahwli to ftaalafa b wa»,. and it M aatUy ftmafiWa. pkoa- 
ako^tad Biwabaekb k.io*.aieofitait«» ^ Mitahrtilek, hamoriiknaabodba. may 
aark otWr la ebawireaaihiMillaoa b a»ary pro^iaa,»tkat «•» 

IZI3 B»y totlad* aoy aropoitiuo, from ik« aowibat frartjo^ of aiaraW addj^ 

aaalbat fiacttoi of pkotiitoTO arid, Ikaa uradnallag tadrtaitriy bto art«iala of 

Tk»j»no»bh»arioyriaJbai«,ft«rtkaaKiatiawl.tfc.prTa«B«€ifa»etibaiad. lib 

fooud ia Oomaall, Ibromklt*. Yotk-rijir*. aad IbrtyiW _ 

a Anmmtt tf ttad.—Tha naiaa b drfmd fnao pipytaa. aabaair, lao 

ipMba ao aaaily rr«a.h»«Jt pyroi^Ut TV oolaar Ai* *<" 
yalki* aod waa yalto* to kroam. t«Jdia^Wwo. •'^•j;;i'‘7;rVb«L“'^TV 
tka klMHPr, oa rhamal. U aoilti aneobai faiaaa and yiakb a haa^af bad. Tha 
aaalyab ^ Uoftaaoy gma tha Mlavlag aa to eoupoahiiw: — 

AfoattbU of bad --••••• M-M 
iSiraptota of bad .•-••-* ♦ W 

Chlorida of bad 

At brrsill. ia CamWhod. thb ota baa baaa ■<« ai^ atoadanwtato 

antird » aoaie aataat aa an ora of bad. Tb# ■i»»tila ftv» «bb oi^ aaa a a^ m 
of flirt gtaaa, to .kbh to gara grrrt Vil yoiy. TV 1^ of tto 
aranUata of bad, ahaa to b rtytlalto^ 

rfiiamrimiT m that af pboafflaua of bad. MVo para, n b apt* ctortoai. 

fcatoa tha bloapipr. latTiBr^ bad. aith tka eopiort tatolatbo of anetoolftii^ 
Sr^tapoA,^ b*»iiMtacfyaiallto-(l»obiib.«b«toaoatai-aayr^^ 
bBt*The araaniata of bad b tradar, MaWr. aortatiiaaa rat a pala tnikiab and ^ 
apor^ gra’ity »■<**• That of Johami-f ^yayadt y ’yi***;_*f*;^^,**.S*—'• ^ 
otoW bU fMt airttib aaid. LrT i |'krt|iAar b to 

• 0 .. 1 -. 1 ..X. ,yi—I_■f),„ n thf iKiat ahoadart aaa of Madt n laay to 

iaJ^ rrtardA aa tka o^ aoaaiaCT^ ara cfapy j ali^ if 

^hSi ara pnbaUy (tooMid by tba dS^poaitloa of lalitta. ft pc rrailiy fcmia are 
tka eabe aodaeotohniatioti of tka eato aod octahad^i labre B^lir. 

nadiM atok whiek to cbiarad. Tto localitAa of (abaa apad aol to oaii^ h^ 

aa Ito bad prodaoioa dbtrirta. of akiek a Ibt alJJ to ptaaaoUy 

thaa. aad nlcaabtoalodadiattoaialL Tboauwa'a aaalyiia of gabaa ghrw-~ 

^ . 
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ijm* 


tna 


Cofr«c 

XiM 


A »t> »wi y 
•atlto > 


trti 

0 -T« 

M-tO 

»S«I 


lOTM 


Thii aiwni ■•* W rtplM m • 4 aai>l* wl y l i K * «f Im 4 •a 4 
n, tW 4»*W« iiaffca* ofeoppw Itm 

fl. OmUMUl COn* m tUmrn m im - . . _ 

l«t« 7«lla« «*W. to ntoaciMi •■ — fllto torf ky «# to 


■Tkto •»• ktoi • 

tatota I 


■Itarrto ky ik* by4 f —l yk n k «■ - ik* kirapif* to -^ . 

iraMpw^ yktoito. attL ^ St ykorkarw umI W ri ly *. m4 — 

MMMwafaktoriM. h ■ toil«t. atotoa Ik— o rkut i «^U»4. Mto to «—a- 

1.. i lm—t r-*—‘- - <-««— Km. gnr. ato*. Itsraatotta*^ 

■rmrdiai la HcraatiaK af». toad, Ittod t aiUa of tooi 4? OJ i catkaaota of J»to, •#** 
•ktoriaa. tMi aaka.l>4di wMrr, 9^. biluo yana. 

10 . rfalOMrila 5 k fara r ida »f tmi. 

It. Jlmanto. C wm^m wkifcih had. 
aaatoa g i^itiO I ra a tiaaato 


It. 


ISl JaaordiM. gott i to- fo rdwato^l 

14. CiJntotoHlO. i ' ' 

IV laaatouult. t'aaodtota 


14. CrninJoHm. Ckyaaaaa MUatoaMadoaotl I 

. *' - yJtmJ. 


It. IIWnuM. T n ftmm^ltad. 

17 . Snibm. M ilf Uki ti i/buJ. 

IV Caaaaafto. tffimi aato aahaa ay 

It. oa C to y d daida ^ koto, 

to, dfarkcdtor, toNa. 

tl. fi<W lM4,ar Gkraaw* 4 f kwf.—Tktoaiiacfal tolao rafaian^oirt aaMitoanuas 
bi Iko uwl vnrk. 

tS. )Wd Koayao ft ai to . CVoaula V korfoatorappir. • 

Tha ana of to^ ablrh my bt nynaratad ky (Blosa. or iha aal yh itor of tooto, 
that kaiaf tko traly oaoiawTrial rarktoy. an fcoato bi rwka of djflkraat ayaa ftaoi tbo 
yraaUf aod day alatoo to Ik* triaaio fbnaatloaa. In Ika Daraaiaa alaM laakta, ta 
ikf Mighkaurkmal of Liikcord In Corawall aia may anal yfodoctiTa toad ailaoV 
To Ike aonk of Tram to Ike kod nine llnel Roar, irkich kaa ftna toa Utng eatokniy 
ftTn in wunc lo ike dtolriet i and afpio lo iko analk of Ilehtoao tkm haoa haea 
Kimi ealoakto worhiayi Ibr toad. Tkna Ibnaalloai of toad oca haao oil kaao la Ike 
day aUte, “kUlaa'* rocka of ConraalL la ItoaiifMikiia anae moai ealoakto toad 
aitiMa ham been worked in aiaiilar roeka la ikeac tbo ortolHaied aiiaaa of Brat 
Atoltta on tha Taaiar aatot, WTkk a rery frw eareylioaa bol little kad kaa brea 
diMoaand ia tka klark atom,—ika oarhaatArtaat arrtra of UetKaabn*. Bu aar Into 
on kaa, bowreer, keaa d i aewniad ia Ika new rad matotone aad la ike tktoa nirka lOf 
medtotely a4}e^Dio|flknn near NeaiaaA.CyTTa. To Ika aonk af the rarleaitoniaO 
rorka of Urtmkbe wo liaia a ranraal of day alala ntoka. aiautor ia all n iyarai M 
Ibnat wkirk art foaad Oaar Liakrard la 4.Vimwa]l | la tkrae rooka are Iba aaoo 
fiutooa arfrndkfwaa toad ailaea af Coaiba Martiv toaa wbirk Edward tbo lUarb 
Ptioer denred M Imainao rmin av 

Tba toad ndaea of tka klaodip llilto wUah wan at oae ttoat rory iwndartire, kwt 
wkick are aow yrodamig kul landl i)naBttoiaa of Jiad on, ir* ia ika atooelaia loaw 
Mona IbrauiMin. Thoao of Ctorl laa aa kin an lanad ia etoy-elatea and (rimeaM, 
eomiyuudant adb or andrriyiay tka lowtM kada d a oeribed I 7 tUr R. Mnn hto^^kl 
bia Rlarian Syalem. — Smfik. * 

la Shropakira aa hara Ind on eeatmioo ia Ika oriyiaal iflariaa roaka, An Uaadaito 
fonaaiioo. ** la that lofty aad nyfod dwtitot af Hhniyabin wktok Itoo aroaad tk* 
rtBafa of Kbalra and tba Camdan nwtoalatna, ana wbirt aitaada weal of ibe Sti|wr 
Sloaea raafo htoo liaaly n awr j ihin* (Jfarrkuaol, toad todca art abaadaat. la 
Drrkyikiro, ia Torkibira, to CnialirHaail, Nonkaailiaflaadi tad Darkaai, tba toad 
auan yroao tka nml yrodactire ia IheaMMinrBia tiamCnao ftwwialioaa, alihiaifk tbrrt 
an Maao laataaeat ia wkirk yood toad adaaa hava km worked ia tke awda nm a and 
thaloa. Ia additiaa ta ihoM, wt baro Iba miaaa ia tbo landkilh aad at Waakrk- 
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tiiMiwIir eliW#r iW BT*T»«ek* ri it w . »■ 4*. fai 

malt* dii»rie» «f Wiektew. i* Comit »»tk * .S ^*,*** ^" ^ 

■MdtiMl 4UtrMtA inm o«r Uff* flf Jo*® <*■ ■** . 

iMd iBtaK» frf Mf. D«ii*itti>«U'»Wch Ut# ^ "“7 

Irfi. q—iity IXSTtta 

l.r«l nritam, ■•i iboal rf itai of *• »/ 

lb* dctmiium at ihaSi^hKk » *1“ fcnB»r •*«!«« ■ rHilajd, n rrj^ 

Mliu i"-"T •( Ik# |»««U««' t«poii*« *r*f«r»» nt bad mm^. Am 

U Pr»rti«al O»o»o(nr- Tkk «ctbm wm ««#f«l»«» by Mr. lnf««b»r wnb 

A jjrtrt uf nn)4e}« oU tW pfc**ow*®* *7 whierAl ireitiA • _» 

ThT^tam or ta»* ui* of Uni AUr»l«o4* ooftiwi W TOO «Wi ibo -T i Jw 
•ra. Tb# drn«lB». 1*1 f*»« I* Wnrh. it onn tin# Kni# at liio^ iom i^i 
ira# wnl# b#i»g nawa, Uua th# kBgtb# and hr^ba arr pnierinl »# •»» anal# 

M lb .1 a iraa ain-ua# p««a •* * ***** . ** **!!■ * . 

S.»cti4>o of ib» ntoiiia aiaa ef lb# Tarama roeka, Tbc oatrol of cooBUy thna ab# n 
ia B«l ijuJl* « nubra, b»ing 3 omW# IJHH) yarda. , . ■ i,.Mi.raaala 

Tbo aMctator kaamoatd tobobnkiBf I# tb# nonh, andib»a«<M tinwMwa^ 
pmal abSatatf a3kM«ani from a ptM eaUod Kdbo^ ** 

ll^uoMatT nwiWd • aH EnaUah ■apa. iaaaa nrb aa lb# ib^ a^“»t*? "^ 
iMd, Uo^oi. and t'ombi^and baia aar.! ia w f m. At abwtt il^ ■* » 

Mtl# fhna lb* aoaat of wi i a aiaataiaral. tb* a***b«i irpnaaBU lb* bill *a“^ *kubiij» 
l^vi h ta no iCbUadaiT Ua# of lb# oooati** uf N.itthiiinboriaud ^ 

ibl h«blllt^t oftiSi" tka l.....-«*d cooat,. ^ 

Ik* a(& Uatnl of lb# Ihnb* of thi* aaolio*, and ahoat 10 miWa *aatb-v«at Mm _Kit- 

boMLa# ihownwatralawhifb at* bar* delmrated track aaaltilad»rfWl3wiab#*# 

liSTali aild tlTia tb. bi«b«« driatioo attaiard b, tb. loah, aluah fcnn iba car- 

baaHWoai or muoataio liawolaac of th* north of Kogtad _ ^ ^ .i„ 

bock b*im ika otmiakatb* of the oential poattaa of lb* narrow lyt o* tk« 
at wbwk Ik^eoal fcdd. of lb. Tyaa and 

iba Omaaw Ooaan. for aoaw dutane* north and aoolb of Sawcaoit*. w bU* a 
roal Aoid ia fbimd at lb* wratna eattnaltjr o«*t 't hiuha»»ii, «t may te obaarrrdwnb 
to lb»a eoal firida,that tbrj H# o«ror npoolh* “ff*"" 
lioa. Tb. eoal b*d. io *M«iM*riy worked w tW Kw>caatla and i>ortiya 

or collknra gradoally ria* »" tk« w«l, and ow# by oa* crop oat « b#^ oeewdia* 

tb* nadokuua* of tb# country. At beagih at about tt» muea ***t of lb* 9*7 **"*-** ** 
fbr blwrat of lb* coal b*d* eropi oat. and from brixalh h gradnaUy ajifewthc luiU'Wono 
nir^ly mdarurat wijh tb. cjoral *5" 

BMil tb*v reach th* wuamil of Ctmo Fell (»Wl f»«t)- gmaral and Tory gt* 

Illli «ibL!^ of^^SZ a Mxum of tbi g^ fcr-rtanr* la -»»?• 

u clearly and acentabrly drlioralcd in thi* ^ 

In a llitrknem of about fOOO fr«l of tb* ahemalmg b#^ °!^ 
lin*moa. which form lb. rtnua of tW Btiniag ^ 

Weardat*. Ihrr. it oar liogU itiatum nf ItaKaloo#, oalbul tho V” 

eeiat la which bar* prodncod nearly, if not q««^ !*ill,bV^bLrt3M 

not tntelhor. Thii wraiam, dcUaralrd oa the acettoa, Un M a dertb of about 

WtolrTi.r la^U of Kilbop. Uw. Somewhat «..«*diiy 3 n^ .-tward at 
Uik«. >t AUr«h«*J*, tlK lop of Oir |T*®l b WO IWm tb« lop of • 

calbd Ola-Hiil Shaft. Ita tbkhacia. whl^ lol^y 

U|iiaf*m>le* of eooniry, ia .boot 00 fret j and U I* la Ibla .tmlnm of liaMtlMM that 
of .trau which coowhm* fcr 

eeiiH. ar* cxhiUlad mora ia lUiail ia tb* atrm of g«)b>gi*al modela already w- 
'""Xtmtat a qaartcr of a mil. ff. th* w«d wf. « 

Uw. ihr grAi liwiMloMe ud >11 oiber >Moct>l»d btd> >r* ” 

Ttuul ISO fret ftir a apaor of neiirly “00 fc*t | and again, at Ui* diai aBC* of aoaiiy a 
mil* froo^UcohMiira taal dWocatina take* pla«<«. by which Ibo gwt 
ia bnioght neari} to tb* lurbc, lb* amount of dtajdacement bring *b^ duo f«^. 
h ia tSi Ibo gr«t limtauio* thiS by fbr the mnat Mtewd" I»«*~ "f «b. work¬ 
ing* nf AtkobemU trad mlaea al* liluated. and ik* galleriea or keel* « 
exteaaiec. In a giwat tfckknam of atrata ahov ^ graat hnwrioae. «»l y twn ^ 
of that rock ar* found, thi* of lb*** ia ealhid ^ littl. luneatonc." h ia ftma 10 to 

II fort aick. ami laTSfnrtaboea th* lot. of th* great UamitoOfc Tta other ■ atUl 

■UI* inciMublarBliir, being only 8 or 4 fort thick, and in 440 fort nboe* the great 
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U • itmnkMo viiii naiMCM ill* ^ 1*4 bfc«4 • 

•.nil rf V.1K am hrtetrnhii 

4 f.-» i-f fcr« ia «MmM • (•» fT •inahi^iM m «r 1| 

«ki«fc ll» T*a Tof B--IO. I* ntiTTlj ««l *«. _ . 

Hoi liMatl 1l« wr—t Uni *a* . •*• •rrenJ Wih Ik* mma Omrtwtim m to 

,1^ or M. io«. >»»■ w ; •r*' ******r^^;;;> 

JO, U. Mid Si (wi. Tk*** M* kw** fcy 4i*iTijd»* lo«»l mmm, mi tvmftm 

* Tkwrf Ik. wad *iria, 4-lt^./ I^UaA 

knrf***«iaiitrffcr.4(Pil*a4»kM.I*»«lBl*«4fto*ilfc.l*i*.4«li«. Matk iddaiiaJ 

Tk. priadiMl Uat oUaa m M«Mat outkH ki oikw fou •< Ik. »•«« •" » 
Mktoiiiy I— I. PoalUoaMi *0(1 IIw4K'*«. “«•» I'wk.lt ta fna.*. *!7 **tw 
K iaaimr. bon* tom -T ■•Wa*. -kitl imtom a .lay 0^ 

lUT. knt ka.»* tor BpovtU*** Iktr* rMlaric* i ik. aurkiw faaHril. to * 
4riak*riIi«M4.of»«>|MiUMd ta m*. ‘WniWt.dKIO l^t/lMd 
ooTolr okuA lim piand. ■rw4*|Mi*«r •«*.* »tt« ruiaMrd. t- 
inalby, <UTotia»riu tit I Wf». at* |(»l«ia laiaM aatf to lOO im 

|)*r Muwm. Wft kitoftkana*. oIiUto (M» Ifc*. arotoCl t Al Fry* w4 

S« Mi «r Moulim in Uaniy, a aalroi aihM ruato ta lalr-MkiM. «k»k ta !*««»•• 
■Baamtlr XW IMM «r lead, lad alittot <0U kilofraanar* of al«*r (1190 tha *«*i^^ 
4. Tk. Bila. at Vabia .mr k'unir la Ik. t'anatrin, I* "r^rd 
oka*, inimtaf raaraet l lwTO na . oT a ituMitoa tancit k ta Ikrai^ »» 
uaa •( tak (t«u aklek Ml poota awitilyH* o< awn “ 

ttatiNT Ik. oka. Ha *0 rick la dlwr •* to auk. Ih. tat aUw*! .rtHtoArd. 
^y in .awitod aadlr alTOotra t. Tk. Ita laiaM IW Ita* ^ 
bknta .Htott rfrf a* kl.V tmm. 7. Tta. «rf llkykrr* « tk. »» to ita 
HUM nmkcHMM. a. Tk* nka* atan of Biota* ^..’I?* "'i 

conpact taMMaa f. la BiSmiI* to ikr aiaik-wTO nf Pra***- Itt Mum of 
JuaekiinMitol ud Btaikli aa ik. aMtlutn tap. of lb* Erafokuitr’ prodae* Mipnll* 
tottw. **l»Ba II. Thw. * 1 * aoaaitno. tad Hum la kfua. ik* nnm iHporiaat 
bria* la lb. franiw ktH* rf LiaarK aooa lb. wulkrTB tlop. id Ik. Krtta lloroa^ 
and in ik. dlkrkt idth. lauU Iowa n# CanSHai'- ItawtiiiK. mrauM. amm* to 

f ilriu arotstnelto Itantke nianto TJataf. Tmt. .r. tao nOar* to (aka* ta 
■taloaia. Grmada, Marcia, and Ataariia. ika or* totb. laal kmUr btafpaMaUy 
poor in larrr. Id. Tk* tad minn to Harden at* rwy .r*ciitikrni«*. aad aoAnl 
chkily aitb a %Uw ta lb* tUw. IX Tb. kad aitae. I'f XtoouHa at* natartalO lad 
riah. lyiaf in a tramitwa Umettoo*. which itott m prlatllta rock* s tleir kvl la 
nrfWrtod on arrooBl of lb. nlnr. 

llierr hare beat a tow tad aiiiM* in ikii Moatrp, which bar* br«n njiully pro- 
daetir. to .iIto. Tbi* wm HpKially the cbk with Ihe tad mliw. which wM 
toracriy worluai aranad Caaba Ibitni, and ikaw al Itar-AUwa in tkinnahta 
One to lha nunl Kmarkabt* to nmai caaapta, k a unail a'la* known ■■ Hurl 
Plorene. amr Tariatock. frna wbkh tom. tad oia ta been aold al npwatd. to 
a loo, o* accounl to lie Urn qnantily to »ilr*f it coMaiard. Al Ike oonciiMioa to 
ihk aiticl. Mia* tabU* will n |l»«ii, *10*10* the argentiftfow. ckaraclrr to Ike dif- 
torent kito prodaeinc dkirieia tl ik* UailCd Kinadoa. 

Iktore procetoincia tk. cootaantioii to tk. aKUllurg^to Wad. a tow btito ootim 
to (be biliary tolnid aUia* nur oM b* not to pUew. 

A* w* lur* alrwadr ttalfd, aiaia* tor Wad ana kart hewn on* to ibe nrtirto to 
aan'i mbirmona Ubonta, and u aU prrioib to hiMory *• tarn ihni tad aiM 
knr. been wurktd, Tb. Roinaa*, npecinlly, wotiwd laid aia<* in Apnin, nnd, nflrr 
Ike non^imt of ilia oonntty, in many to onr Wad ^roduL'tof dkttkta, reperiolly a 
Candifanablrr, ShropnhiiT, aad Ftlouhlm - 

Lend ndaiaf appear* 10 hart bam caniad tm bom a tniy mrly period ia Abl*^ 
Mnor. aad kmb. odi.r to Ike aorttam dkirkla. Hot la tke w**i to Ea|Uad. Wnd 
Diainn anal b. rrganWd aa a Mmowk*! rmni indoilrT. 

•* Uorlian nMntiooa. ia ITM. ibal lead minM bad aneknily aad Ulrly bnn wnrbed 
ia Comwa^ and ibat tkom inoai aolrd tormrfijr. wrrt IVarMr, Prtiorm. Titth^ 
BcIrHiaa, and Gaaraek (Oarria). lU atair^ that Itarot. nine* (naar Rektm) ta 
been wrouahl tor abooi tOO ynf*. that U. from aboot tb* mUldW to lb* •i*i»ta“ 
mlary, aad ibai lh*y had yUMod ioWntbk prod! wUhia thirty yean. »be 
Wad aua* woetky of note al work ia hk dm*, waa al Sc Iwy, aoar Padatow. I*ry«>, 
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«l«r tai A, M.€rf Ii.4. Hi«l IN»I. 

ITMTjkU.* ft— n to lOofc rf — or koA oM 

Tfc.w.d-rft4Wi«-co.»i«d 

*^lTirMtnrtrrT”'*- Oo«ko Mania ual IWof AMna ■lao^ta^o lo y^*— 

iMtal <br tWir anvauftt—a— It b it—4. UuU th« |Wo4»» 

Edw«^l.oa4Edw«^ UI»a.W^ 

?i; l,i». k uwMurtai 10 Mit ^ ^ 

IMA. jTjiBi nmit to tlatod !• !»»• b»€» d#nvi4 fttM tW Iton* * ••*• *•*' 

m% rf ItoAy»hl« «id W.k« to «A m ^ U 
«aa btacA Mifcornfaif cerauB fanooa lo tak* op aMaajr mraon 
•kqold b# acccMonr to wotk ia iho hia*'» ■—• ka Dota a, ali—iay tW » to mwoMo 

.. .. to Ih* eaotom oC ika conatiy i to mrrm a^ **ff**T ? }*! 

it! tiU they tkooU fk»« otoarily U» tofoo Ibo kja* la Iba mM atlaia, aa4 to boy 

Joba. aakaorBaUbN. obo ha* a poat ft— tbo of tba *^!L. .!ifc 

•fO^ aa* Oorawaa. — *« r a* 1 * lha. on* 1 aa. ««ripht 

paiTortba polo tO— taiai* la tb— i—atiai ft— IScb 1>M—bar. lUt. la Itib 

* TWcS^tiurtiTSiiJ^—la lb* ralpi of niaabatb. Tb* «<>riu^ 
n# tka* Mi— t— *tioo**y ticnotoKartid I* the I—ir Porli—«at ta I»M i b« 

I ,„,,, olarm* tl»t tbef *o aat appear to hat* b**o agaio j 

tb«B vUt—BMC—■ la l»» they owo Ogata op«o«* aad worh»d 

a«^rs»r^ iTrMru-y—fai- 

ofotaartiag that lb* prrtt—ad aiag *?— «—« 

_■IB tjji —faff tnrmriTif Af iMviM funMfriy ber® 

Ii^B«<»-Akloo hat* ptodorfd largo 

cAta ft— «> to Ittl 00 . of aUttir aar loo.af boA Acoortog t o W . 

Iltichlaai ih* ffaa—t aaaatity which oeeaiw* » lha* pan of lb— oaa»*4 ^ Siartb 
ll^X «4 «l- p-r to. ofl-L la ITt^ l7M_tbe bI— 

^— a# dwa* lai— aauanted to aboo oa. Ki— Had B*—, boot Tat—^whtrt 

tTi^XirhiTM*. ft—■ooa.40oioo.ofl-d.-dft— 4000 I. hUOP-rf 

dJ-J^iJXtoadlydoa—d. Uad a.—, wa- wa ^ - a ^ 

lU* of Mao. bat lb* neool worhiBg.eoly dataft—Uwcooi—aa—— dg* pet arM 

, .i„r, Tb* —*— af 1bnlii*ir*T**r wai* andaatly w«*k*d by tb* a o —* ^ la 

of ilaary VIL—TaTeXtb lb*y attrai—i a—h-i—taa-aadOa—an 

"**Tb* ^-diaMrad ■lain rtiatiiigi'*^ ihit* iittemi luada of d apaaiu *f b ad o**» 

■ J_^.^a?f The CogKdi word t«. -ar-p^ to Ih. 

I'rraiib u riu dboi bat —in— ■—h* a— of it indifferaotly la Kaglaadj —d Fiaac*. to 
aU tlidiiaduof dii.ora.-Wingan 

uTpISr af tb. mehy^i^i aad/-*«-. «* nadl Iwd. of a— a—i—d ia tb. 

"ta^ll-^^—lbrf^&flaiid. whirE on aeeotnrt "f !«• f»*** prrpoad.—« hi pt^ae*. 
w* taha H lha baahirf >ar daaeriptloo of M -iaing. tta or— ara ft* t^ "!***•*” 
. . u. - -•-- |m Ctorstok)>o^ ^AIUwahIi djffipneol Minrt toAM btn ••• 

Toanln* trilUL BBOiilly n—od a* core., wUb ao— di a tt—i ito appaUatina 
a!l3 i!fci^ii^. B-SpJliU Vain, II-lg«lbcmi Vein. Othertd-.p«^ 
rMwie* > .n.p mix. with lb* addilion of lha woida north, eaat, or .oiitb i b— ^ 
Srti XoTlC.^ — l, oft*, n-d, fcr la—. H-lp^ ^ 
■nd^ ^Sd^ »(- Vdn if fUKbrr diaeotari** ara -ad* of other parall rl t^ 
r^XablfT-MW*. - ar. d -rdaad ^ 

Tftbe orln eallad/fab, aid iheae a- mtarpoard batwaan tbaatnt aa^a cent to 1^ t»i- 
Hat* mil" 01* tb* n— eotnmon ftinn In whieh laad nr* .rear* to < —hrrlanA 
They arcmganrral narrower to tb* -adatoo* whieh eot— the li -eaton*. toan in t^ 
ilS—abSa Alblehn-a#dr«^^tolb.fc— 

4 tort i« tlfcel^irrj ’« ike r»ek trm of HAigtllbaru, tkr tkinn^ toll weei *• tkr 
Ofml to—..whitoil d—not **—d 3 ft« la th* ^ting««!»«»« 

Tbla Inlloeaee mere—l on lb* tain* by lb* na^ of tW •«ih»'if 

ae*! HTrtrrml— at the aun* thaa almoat nm^ly Itoia^biiaa. to *^ °» ^ * * 

obMiTAtioa to wtuu haft bre® nuuto I® «ker eoantric«i Mpretolljr to tkc ^wm 
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•f ^ ?Urwy. Tk» y« 

*h»T »*»t "‘TT?*'**^*’*^ * *15 

kfM 4 MMM.M 4 MrcfMtimlvlf tkaniMMw mb. h h rw» w Om rwk rdM 
■bii (■ wU du^ •!■»> fcr Uw nte «• ImM* an «•< tt d cnMalx Ual VMk a 
MiOTaraanOT'tanli. TW aff»T ttt nr mm W4t aw alw fa ffwat ■««» i ra l a a 

Mn tkaa Ika la^aMiL U ■■al aT ikaaa •»•»•, lh» laJaa wata aal *b» 1«4 ttf 
Ldr Ma« Iha IIUi wIiaaM bad <dM fca r fttb aw IbMataM). «k«« li bOT |aa* 
W afA tW nthwaapit i aW at iIm Im li aiidaaa tt»ia« la loa «rt. 
it. ki Mto«t ibM IW ifeacbMat of iha |Mt ad Ika gr ail abaw Iba *»•» m la 
laad data am la gtatfal camad »l» fiH*. It a^Ma baaaaar An tail ba*a baaa 
adid la iW atlabbtarbaal Abaaa Maar, daaaaardt la iba aW««atb ralitrMM 
Mraiaa^ ar T>aa laMaai ttaaMoa*. •b.b it 4H yatdt aadat lb. ad n ataaa g l ^Ttba 
aatl lanaatwa, la iai rd lt ul y abaaa iba abb^dl i aad Ibal Iba; ba*a btaa 
abina iIm ItBl l iai w l aaa tcmaas a* blab aa ibt gnadNiaMU, abaab ia^; 

brWa lb* MM ilnlaa tdBMllMaaa gnl I ta Ibal la Ibt Mai ibiabBMa al Iba |*a^ 
Maw ftmaatiaa la tbm aMta Ibaa m ;arda b bat baaa tiil rttd M wiat 
ha«a beta uracad a»aa huibar dawa, law iba Urmtrtf mtg UtaaWM » Vat ibty baw 
B04 

TW cxaiaM aariabaiial ad a^aa tabaa aUaa eawateal; la iba palaU ab wa Ita 
taa Mdas balaa aat br aaaadtr, Wtoaa w iW aaw* latb i aal IJ 
awartakaaeaatldalttakaMMiaadlliaaibaratabialataaitr. TW aiiaaraU aM 
BuW dMiacad; t n tai l a a t iW plaaa. ara tarbaa tW ad IWm, flaala ad Uwa. wigbaM 
of Wr;ia, qaaru, and rTr^aa . . . 

TW MX twx (*«■•» *■ Fraaeb), an taUam tf graw bagtb • Vw mam bata a 

aa atl d a ^awahbilWif t Mg aaw i aaVaiagaaawabatttaularWlbalodlbtta W rr Wfc 

Tbajt aaat aoaiiaud; la tW aatgbboaibaad ad tW •»» tyttaaM, aowMata tmimgim 
atldnu oaauaaaleatlaa tagalbrri iba; ara aacattaaall; bam i bat aWs a «lda ftpa* 
ana it atatalUb f o m . k It taU W W arr; pmdactiaa. 

TW <at taw. ar twiat aroM, aaaM W W aotbiag aha Ibw aagaaatatM ad IW walM 


aftWairalai aad eoatala IW 


araa at iW valaa 


Wlr alaiakr. Wbaa iW; ara ata taHiW r ra w, iba; ara varkcd ilnag aab IW ad> 
at ralta anai aad ara {aodaMra fgaat; a amaia d k taan a flaw tbtt taW. wbw 
r gat taritWd hf twtiBg a taka tWa. gaaM caawplM Waa Waa addaard ad ad- 


of ibo aaia batwa w iW | 

la ihelri 
Jaoaot 

HI____.__ __, 

aaalaMBiwuriiawla/atraMa'hitlwgraWiwaMMadCawbarbad.DanicaUri; la 
tW aiTaaa of Cotwagb aad Kaalbaad TW rait aataa, baaraar.fknutb Iba gnairr 
gut ad iW Uad akkh CaaiWrlaad aad iW ad^aaaat aaaaiiaa aaad aaar; ;aar laaa 
iW warkaC 

TbcaKlaUUeRiatUia<alawaR8pita,laDarVadblnkataBgib at aWat U aulwfraw 
Bonb-aaat la anatb twt, aadar a trar; athaWia Wta l lb . ablrb laaardt tW aaatb 
amoonlt la at aiilaa. Onllataa to iW aenb, ilaKoa W tW aanWaagl, aad MttbKW 
to Iba aoatb-ratl, Ua naari; apaa lit luaila. b it iiOToaedad oa alawal tU lidrt V; 
tW rnUWaac grit ahkb aeaan k, aad wbicb it, ia ka taia, w t t ra d W iWaaai ttrala, 
TW tutani of iba laobt V ta aai b tW Ibatalaaa ia aat kaava. la CoaiWrlaDd Iba 
watallifrrain Hw a tlQa a ja tW i lat a lad a^ Inr/t, dadgaalad aadtr iW a awa ad irliatA 
lo [>rrli}'*hira tW trig it aiaeb ai(iraaoaadiat,aad k it Ibrira iawrgaaad Wtaiaa iW 

liaMtlaae. Tbaaa taa rackt coatikiMa of UwtatalraalW abala Biiaaa) BMaa, tbraagb 

a thkluwta of aVeat UO ;atd/k atwaaiiag haw tW aiUlataaa grk i aai; ia tW Btqnr 
portioa. that if aaar tba aulbtaaa gril, than it a ga«tt; C Mii lrfi bta i Vi t l a aw at 
ari^lo-ctleartaat tchiMa 

Fnor graat Wdira aa Wdt at I k aa alw w ara tH a lia ga Wit bla. ahicb abaraala akb 
Ibrw BBMtta at tng. wllad laadrtiaia. VW had aaiaa caial ia iW aakatvaaa ttrata, 
bat ditappawal iW linitt ad iW InadaWat It baa, bawtna, baaa aatcitaioad tbat 
tW; raaor ia tW Inawtaaa aadmoalb. baa Vuia. 

MaTAULTMT or Latn. 

Aiiboagh bad farm aa Mfoatial rlaawat ia a hrga aonWr ad aiiacralt, iW orw 
Ibh OMtal an. urictl; ^caliiag, M frow raaMroo^ Of tbata tW auat laipoclaal ia 
aolgbida ad Iwd. or gilaaa. Tbia mioarai, wbicb gn wi i iai a wrlallk h-iUioaf;. aad 
Vm a Ugbtrr eolowr ibaa nataliia bad, gmaata- ia ka tbataga. aD tW ranatii^ 
Ihiw larga Ibaatlat aad UaiiaM iadicaliag a cahia argataObBtiaa W a oxw wwalrj^f 
gnaalar ttractan. Ii ia axirawal; bfktla, aad kt gawdar gnaanu a brillWM waeb- 

TW tgtcila graait; at gabaa ia f* la 7A. aad in caw|iaaitieii, wWa aWolalal; 
pinw, k I — • 

Iwd . . . ..MM 

gulgbar ........ IS'ti »* 
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fcMMi la tW BanUr cwaMU IwUiiifl IbcvOmt tW frmnalaf 
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Thkora of kad onaJhr {V 

•nr tba V.« do lUbadj^ ^i^STS’oSlJa^raMir^lia, oa a aauU leak, tba 
pbaap**** *°*?*iim law*qnantJtka of taltibala of kad orri 

aw ako aaaaatly »»P^^ aad »» oa. of mlytr »o Iba taa of ora, 

oiTt oaatstn oo an owraia 8S liar oeni. oi uao. »— 

togjkof with a UMk It^_naMllT nrawatt lha appoaraaca of ba»a«oaal 

Pbnaphair of kad. whan rryrtautaai^«ww7 p |„,b«34c araritT Tonao froai 

‘■* •* of lalenua, aad araaOj cootaiai abool 

pbat. of Iha^ A^ofJ^ ^ ««w«tlaa 

:;nnss.T'2 2Xi a. 1 ~.» 

1_ • _!. ■ ..nt.i-ina TjaJ uMian oceoT 5 b aa dk i oB t qainthk* to bo of 

ai^ lotportaoea tot^ ma 7^ of orti ta tba boaiBaaa of Iba ansor. 

powlMo ffooa fowipi ka^ a, Uia aid of whftb kad k obtaiaid fmai gaW ouy 
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■M«il m Am* >^tW. Am rmh U Um H ii l »i l« li W M ta^ m 

■larTalMtl rfialitann acU, akick b r»iiH«4. 

Tfcia ti a rt ia b i i | Wiia>i< >y tW Mla»uic i— 

masno^sPA-titO*. 

WkM. M Ikt Mkcr Uia. «M afuralMI af «l*lki4* arba. mA M* af 

(Blplutt W Ia4 MV tfaBilarif tnataA. l«a nal ialiali aTM aia iba i aa A . m4 tw 
anorrahati af la l y h a f aai ar* gm Thai: — 

PM * rwxMJ*-iPb t SW. 

TW araana, AMaAaA aa tW fcaa g alat t aa rttn aa. tal abkk aa AWanaAb aa 
tka awAUA Jbb Aii'Him^ i. aaanM ia raaaltof tlw ^laaa ia a la u rk aw aaay 
(Wraaaa aaau a etaiaia aMaat af aatfa aa4 aB>|*ait haa Wa (anaaA. taA nkaa 
Ha aac t y, aAaf kaaiam bll aai l ily ariaaA Ika a k ar f a, aa4 iAmA *a AaaaaaA ifca hraaai. 
aaaiinf Ika alwta la oriar tala a Mala ti h mm. 

Danaf ikia traaad ala(t af cka afi ra liM. iW nwliaa iMaaaa Ala aalfUAat, aw- 
ahaUa. aaA a«Maa takas nlara, aaA aMUllis IsaA b akaAaalsA. Tka raaadaf ^ Ika 
ora K la aaaa tatM^ atmiamti la tka mm» tarmtm fai akkk ika Aataa is AaaiA, 
vkiiat ia sikan laa isfaraia A iaya tf i aia lai f ta y a A . 

Tka ^«aaa hf Aoakla AaaaatpaaMea ia kaal sA a paaA Ab tka riakar aariatita af «a. 
aaA aack ■ ara baal taataaMaard kj atiioaaa ar carlk^ kapa w itba. aaA b a» 
aa<|aaailj ikat akirk b akaaat aaiaanall] ampiaraA (aa ■aa llt ag ika ana af tkb 
eo aa t i a. • 

B; tka l ar aai awtkaA aUak va ariU aad Ika laaraaa (f tka aaa b AwA 

vilk a aUttata af aweAUa laaa, akiak Vj iaiailMaui( vak tka aa^ar likwaba tka 
■atalUa baA. Tkb laactian viU ka aaAintnof k; rabsaast la Ika (a ll aaan far- 
■uUs• 

PhSaPa-Pka FaAw 

la ^rartba, kaaaaa r aaba lHr baa b aal aaiylayaA Air tkb a a r |Ma • ra*- 

irna b tlaa Aa^aaatljr aaiA. aaA bi aaMt baa aaw a lha oaaa of baa aBA haaaaar abpi 
ara aak bilat aA. ta ara aba laf-aiaArr aaA mtkrr i i r ia A aty |r afaa < a aaababAat a a-ai- 
talamUa yaaaa a lafa of ikb aataL Bm# of tkaaa lakataafaa ara. koaatar. IWaA la 
ha aa sBaabaas aa l a rOal l a baa. ilnaa aab-ltaa ia<|airM ta ka AairartaiMwA kafaaa b 
can raaAiljr (i sa wpi a i ika tulpklla «f baA, aaA ikc area of boa roaaba Iho talra- 
Aortlna of aarWaa fauao. mA tka taboagaiBt rataaAitoia of aa aAilWaaiii aMMBt <A 
fast la lU aaMa. knaarar, b b jaAkabb to ■ kj i w tka ora to a ptabailBar; raaaiiap. 
ia orOiir la a ih ai n at o a (wrliaB af ika tilshar, aoA tbarah; tafaea Ika aapMdjlara af 
iim. aa «aU ai to aniatwaU Iko ota anA raaAar b bettor aAaplaA tot its takacaaaal 
irvataoBt b tka klM tWraaaa. 

W# viU Bot attaaipl ta Aeatriha tka dilafviil fttfaw giaaa to m aat l a a Airaaaaa fai- 
pbTad far Iko ma Irratad by ikb prnaaaa. bat woaU raaurk Ikal ikoy Airily 
raanitbla tka kibM aaaA far tka praparalios of Uau, wkilal ia aaaaa labaaria iko urm 
on maalaA b kraps latamratiiaA vbh woad or aikar Aa-l 

Tba natkod of traatbp ora ky g^htlp b panbabri* aAaptal to Ikoaa miotioo tkb 
enotam a riaiaUrnbli aaaaut if aifica, ab» HKh aiiaaraK if MabA by Aoabb Ar- 
b i p"« bW ia. voalA. by lha farawtioa of oiiAa «f laaA. tba M ailbbra (rant 
vhick M ooalA be tzoaadbpiy difacab la aatrab Um aalaL 

Sofbtk anraia. T V a at ia aaf (p Mmtlo (irtpa iiki a. — OaUaa, if pbeaA b a 
cloaa awal ahkh pataseb it ftoai tka aotba af Iks ab, sad rapaaoA ta a na- 
daally bna aa in y lavparanif*. b tcotaai Avad abkool tka tliaibauiMi af aay bod 
^iap plat*, bu abnaataly a partba af Tba salpkor b drnaa aff. aad a aabaalpkida 
b fanarA, wkkk b a rary aUoatsA laaipafsian bteiatUbaA awhaal baagpi. 

U, bovrrar, the araaii ba an aaa ar aA, aaA lbs air alboad la aat oo ba eoalaab 
oaygan rotabbaa abb lha aalpboriaalpkaitwa arid b oaalatA, aaA tka Aaaatpkatatiaa 
of Ihr adartal b ilowly aCact^ 

When galoaa b ^riad oa tka brartli of a larar b ora twy Avaaaa, aad b ao p bt wi 
aa b praaoal tka br||ett pnabblo aamort of aorfaar'Ui oaidiaisf iaflar a e a ^ It wiB ko 
AwaA Ikal IW ntfaaa iloyly ka co airi coaatadoilk a yonoabk-wkiuorad ofaaipbata 
of itad. Tko oaygra of ikr air, by roaiMabg *aiai tka two rlooMralary bodirw<f 
wbiek fabaa b an a apatad. will aridcally p r oi i aaa iWa eftst. Tkb b imA. kowaorr, 
tka naly akaaab ai akaiifa which ukai plaoa b tba ckarpr aaAar Iksaa eirroiBataaesa i 
OiiAa ^laad b paadaead at tba mbo tiwo aa lha laipkata, ar ral^ Iks farataliaa af 
tba oajda b prbr aa that af tka aalpkala. 

Ia fast, dorba tka Ini atafa of the nprratioa of rnabiii|. Mtlpbarooa acid b 
aratrad. Um aalphar gaiu Uia ba< aad a pattna af UmI MtUl imauuaa b a fna 
atata. Tkb hiebaaa niM ia o d by tba air pawi n f ibraotk Uw Aoaaec, aFt aabaa- 
gaaatly a pan af it ccabbia with aalpbaric acid, fanoad ay iba oaidatiua af aa'pbo- 
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row^ wdHUiJwwarM totU - 7 - 

Ii»riiu{ tW t«ly «<»h» if*" 


Ib tkk -nj, tft»T tW tncf inxnm ft a 

nwMt hi lb* hnuBM. 

Ifa^MTBUr* af iW hnise* k M 

MMMitmi BB iW bal at dw ansnta* iacreBin. ux jbbobww 

MBMMkkTBtOB. vtulil (kB> irf a* . . _ . 

Tfc, m)|>Imm Mmi oBi*. tka* fcnuja a^art k ‘1-^*'?* 
ftlnm. whihTa pottiai of ika laUir. by coaibtainf witk Um BallAka af lad. p»a 


HBATWSa WHIdM m |aBa wa — ■ ■ ■• ”- » 

h*r a dM bfaati-i a# i«jal|*^ , . 

Tbii U« cnapaiaj baa a« aadoa M nlcM raaaat to dw 

b-> raduy 


diaaolaa it ia eartaia {«>- 

mdua aaroaociaad by tEa bM af rarboaaMoM BMUtr. 

It ta iliiitfif avidiLl that STiuJlia rf carboo, f opmtwo, 

rfl baa Iba a«M af rrfaria* tba aitda ai^ o*«al|d^ a» 1^ 

E,«ry atoaaaa ik« that baa hr to ol^ lia »»»Urt«a 
danaaiAallioZeatByritat two ariaoifal opafalMoa. IM. 
tba aJrf tool aod atiaaplia* air. to a aoaiaia af 

•biah B.a»aaUy dacoapata aaab otbar. aith ^ al aaliyaa »"*• 

^ nr‘r:iiS 7 i;SS^ 

la. ril «.*.* .* rf ihn» 

dtoiarl paru. iba Ifa-p^. tba baarth. a^ ‘**J*“T!Ll ai «bkb iba Uaaat aatel 
Tha baanh bat la a cartain ritaat iba forat of a faa^ tto iaiaawp~ 

iPoa tba (hau aida af Iba hiaaea ,'^^JSr^^ia 

Ibla raerplael^ aad U aluaialaiy nm off by toa^ a propar lap bola. tan lap- 

Ji.'rrsrfiT.i :a;si.iuaAv.w ^ 
Sr. ^»rsErr.c:«. 5 S} 

Id, to » h. aod to atrraaa width 7 A. Tba 4 a^ iba «ap la ab^ b A* » 

Iba tup of Iba ioataodaobl Tba baifkt ot tha boo/ at ibcftiWHaid Biay ba I It« •». 

aad al iba otbar txlrmtily 11 iacbaa .. v j_ ... , 

Tba tatrodoction ot th, rbarr, ia ia a^ 

•bitot b. othrr iaalaacaa a boapar, plaaad 1 l^.T to. 

Oa tha two itdaa ot Iba fiiaea ara 
which ara d toia <p.tobad aa I.»aad» ^ 

door, oo tba oet aida Bia buoap ta Iba ftodl-dooia. whtlat thqta « w ^ 

«Uadtoabach.doon. lauarfwtriy bcBtatb tba daor 00 lb. aida of tba damaoa 

to totuated tba ima raa iato wh»h tba atotoa lead to tappado* , . ——-t 

Tba bodato of tbit amagtawiit ia ia atoal aaaaa comuoatd at 

bytUyarofaitTiBadaU*a,fif«Ti»lararto«lhkboaaa. 

^»Ih» at* iatenduaad lato tba fkraacr. tto ^ 

Am e^aiMl iMBtwrBittf* •• tkw ••kkJy oUaUwdw and •• iaoa •* tcorw uara 

d:;i::‘J 3 i.^^rs.*d. u-y«: .5- i--. 

tba rrqailad hna. Tba chama aandoyrd. w b»«OT atalad, ntne* 
ntahtokaamt. la tha North, Wrrer. amaltor cbaiprt ata |a*d ibaa mato 
IneaUtoaw At Sewcaatip, and ia th* o,i#l*oorbood, tba ctoflta 

Waba. tad^ Bt«oi. «l ewt. .h.rg« ara Uralrdi whOat « CoiwwaM, 
chtriin of !» ewt. ara oot naftwiorBUy woekwl Tba t^ i**, !*****“"* * 

ebarjTTBrtoa wub ua waipht aad th* aatai* of tto yaa. »* 

lirl>ia* cat*, tba Ota to iairodiicad raw »» 
pwa. podimuiarT lowaim* prerbwa to to ‘"Uodaeibw. Bwh 
EaTlto/withoot baiag dm otletoJ. hot th. poom rarw^ 
vliidb eaf»t»% Unt» miwitttk»iif iron pyTttf«,*».» wmt tuttttccft, Mlimjftf t* 

"^*IStotti*2d«ItwJ’a^ clAriy th* nparattoi of ■oohtof 
dnenpuoff wa wUI la p a n i * that a charire baa ^ b*«i tapi »d •*■ «*«* *1*“ 

iWnogliljr eUmrinf Umt Lrcrth, o? bM be en tetrod ao ^^ 

raw the «nt pan of th* uparatwo of rotatiog, wl^ aw^y 
boon, tb* donf* ara tabca off to admit fiao bmoo of air, aad ajao te tbo pdtpov of 
mwliar tbo fonaor, whtob ha. bcoa atroaply bntUd at tb. cloH of Jto pr^t^ 
opriwiW No fa*l to at tbit prriod ohanpd apoo tb# (»<•. aiaoa tb* ^ ^ tb# 
fbntacc to of ItirU laOetoBt to alfcat the rilmiaatio* of tba ftm partMOt of titlphar. 


I.KAl>. 


bii 

TW an M «im4, far ik* yi tTf t «f ttmitm/tj ffnmSmf ■ 

!• eiifauaf !■#■■■»»«. M* fa»»« »»» ■• rfarTtr* t* fam i4 ■ 

lam iiiiactllM. a faik eaaJ mmy ka ifciaaa m iht gratri •»< fa* wtafTtarai* (n4a 
a«) «fa««M4 aatil iW iharp kaaMMa lUaMy afaanaf aa4 aiticiva to iW nk*. 
Waradi« rr—la^ fa rtofafarr I m fatto( nMMalij ad<aaaa4, ifca MBahto tana fai 
aUntMB ta iIm «toU af tlw in, laiiac ran to r » to n lha dtokan aai •#< tW pfaa 
iata laaivr aoafatiaa far Ika nary rfa a a/ a trmk mtfyij at fail TW fataan 4mi» 
afaaaa rlatofa aai a Mfa^ haal n hru af far ataai a ^aamr af aa War. ahnOa 
MBrfart na a ito n tW ritoit una at IW th w a a W n n ort ag aa« al tW iaan. If iW 
aatnum ia [iiagtiBjat BKMfaatohlT. aai faai laataa faatly aai *l*kaBl 

nWranioa kata Hfa ia|k. iW ima fa <aa*iaaW a lUila laafar t Wl a Wa IW 0 m 
War kaca faaai to Wn takaa ii^ tr an 1;ia< aaia»aly aa iW W tl aai af tW fan 
uaa, tW pnaitiaB of iW akarfa fa tW «t»4 ^ihawmof aa iraa faMia. Itortaf 
•Hi* atoralM tha farnan l in iaito paatfaJI; ito l a*, aai iW rt4a<«Wa at faaipnaian 
UuM •ktsiaai fa ftonafairty faaai to a r a fa iar I to afay n i t i w ii. akfak farifafaa IW to. 
iatlfaa at iW tfauifa. ia iW aaaa at aattraaaij nfimtarj naa ihia aharaafa kmiaf 
a«l aMfraf at iW faraara fa n ai n iawa i h aa fa laiMf(aMhW alufai. ia «aWr fa- 
faaKOfa. tWir WiBf can or twia* nkai imr fa all tW aa wi ra hri aa tWi fa rr<|au*A 
W« will wffaai dfal faar W<^ W*a mam a fay ati faan (W duTfaic at iW fan 
am. Hat iWl iW akaraa Wa nai fana tW iaeCaai aoia hiaaria iW IW 
atoahn mow raaaaiaaa laa eoai ltl aa at dw aanrifa aai afala a caaffa at aharaifafa 
llan aai iknr ar faar aborrMiU at aaadl tatK tW aainaat aai r*lai<*a | a< »| Httlaat 
i<r Ihto. baiaf naalatai ia aaanriaara aitli tW aaya at at iW alafa TW tfaa rn fa 
ao». Vy afasM or fropar toaia, aipaa rafaai to iW Waaal of Ufa faniaaa. aai IW irinit 
rnaltwHi aatil iW cluur|H Wa raa iava iato iW laf kola. TW fanaaaa maw lakaa 
kia taW aai faala if aa; laHpa rraum ia aa aaiiaai aaai it laa, aai If W iaia all to 
W M a iaid aiai# W oUla kfa aaafalaal firaai tW aOmt tUa, aai k; iW afal Biw a at a 
taaall .{tiaatit; of Haa aai iaa roal. aaaWa tW aUa a^maat a fafaf or ratWr iaafk; 
raatiataarr. Br tW aaiaef kfa paiiia W mow |toati«« ikla aaaipa^ op to tW oppa> 
aila aiir of tW fanatr, aWr* it fa inaa k; aa aaafataai tknnpk iW Wak iaar >ato 
a tniB|k raetalaiait a a taf. Wklbi ik* aaaialaat fa iaiaf ikta IW fanaaaa ia kanl; 
rtara g ai ka Unfam off tka aiatal bna^ Iraa jaai la (toal of iW faraata, ftaaa aiuak, 
•kaa aafacirou; r oafai. il fa ladnl na iata aa Italia aaiaUa. 

'rW total daraiioB at tW epmtina aatjr U akaai ab knara. 

To MiiU a fanim of tW aWta i*arh|Hfaa. MM aaaifaaa kricki, MOO Ara krfait. • 
aai a) waa at irpHila; tta twpiirvi. h aiihiaa to tkia man W itoWaai iW into* 

vofk. iW rapraaa at vkleb mil W aiMck iaflaaatai by tW aatara of tW -im- 

oaii^jed and iko loeallt; bi «bi«k tkr faniaaa fa aaaatractoi. 

The aoinuBt of fart atoployad far tW traatrorat of a ton of Uai ora rarioa aai oal; 
ia nIatioB to too riohaeaa of tot aiiaaral. boi fa alto naek luthoracai k; tW aalart at 
iW aaaaaaled aiatria aad Iko caloriio ralar of tka And iuolf TW loM at afatal ra. 
poriaarad dahap too opmtka fa aiaialy iapmlaat oa iW rfakaoM af too or* tnafaj- 
aad toa akitl aai altratioa of too ftmaaia. 

Ia too Monk kkoat 11 rail of roal art aonaatooi ia too afaWtatioa af oao toa af 
orr. aai tbo Ioh of awtal oa *0 m oaaL ora aiay W raliaMtai at akoat It prr raat. 
of ahiek aboot por aont fa aobaniaoiitly raroT w i fWa too thw aai fa*to At a 
aaUswodactoi aofaltiap aaika, oitaalod to too aato of Eotjlaad, to ahick IW anrafo 
aoaay of iW ana taatitoi ianap Iko year waa tH. too yiokl frioa IW aoHitiop fan 
aarca waa «4 por oawL, aai IW cool oioi pit toa of onr waa I3l rwtt. TW iaai 
moa r aai btaa too liac aai fuaiaa amoaaloi to s) prr mit, oatolap too total yfali 
of anal Tlj prr cobl. aai tW looa oa to/aony arWaro ti fW rowL 
ta ton foi a h li a k a aimt iW Bfaa an paid IVaa U W to )W iA par laa of Wai. to 
aeenntoaea with tW aaton of iW orao eponuad oa. 

looarratabUakiiwiittoapaetHbefatoiaatribadfataaiawkMrariai. TWcWrpa 
aaployod ia SI owL Tkia n raa dowa aad Uppad off at toa oxMtMo at » boora, 
aad akoat » pip of l| cwt. cook oaaally ukutotd. A atoaai oWp at tl rwL ta 
tWa dfoppnt to, aad. aa tooa aa it fa rtoMod, •ixai*'wttb IW tlof • at tW faranr opo* 
ratioa. TW wkofa fa thou na dowa ia too ordiaary way. too alop i/\wa and iW 
load tappai off to t koan. TW prodaew of too nwood or iaokio choawo fa thaanf 
M IS fip. a. 

If too oroa ara iiOeall to flow, U to UJ hoon in ntpirai far iW two obarp*. 
A lanll i|aiatity of htock alaf fham IW aititi Wonbia i H p In yri far iryhif ap. 

fipt. luTt, lOWb INI, roMcaral iW naor b ofalory farnm at too HorquoM of Voat. 
toioMor'a load mrltiap wwrfca. two nilaaiywai liolywalL TW Wonb fa ho ll ow ad oat 
below tW Btiddia door af tW fWraoor | it aleffa* fnoa too hook aad aada to o at i a tbfa 
kana. TW diitaaeo frooi tka lownl poiot af tkia enoowrity op ta too aUlafTW door, 
ia ni aally td toebot. but It fa aoBMttoioa a liltlo laaa, aroordtop to too qwality af IW 
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firm •» b* netted. Tki* fttnare ba* M bol* ftr raning nff dw tl^lhort tW brrf 
gf tiM tu belt for tht iMd. Ube tbe nnebiag faraact of Ln. Mar MaiieA. A 
iTTf*- d^MT italk Mrm far aU lb* cataUukawali aad neaiaii all lb< faMaaftba 
roaMfag aad ndartaf faraam /■*. l«l girnaa IdaaoflbadjnthaaMorf 
tbmliara a a a. A«. are iba faraaorai *. U>* Bata. II latbra agaare i lb«r 
frtMa aach faraaca to iba |«iaei|ial eaad ab fc ableb ia Ihrt fart dan by ai^: dta 
• Art tUaa^ 3 aidaj a Ita raaad ahawbrr II Art tat dtaarelrr i / ia a nadsit, T Art 
blab hr B aid# t • aartbrt. « Art btgb by I Vida. Tba chiaraar at * baa a dimur 
joVi^ofao Aal,a««of of It Aat, iadadiag tba tbkkaaaao# Iti aidaa. ^lag a 
traaraud roaa 100 Art btgb i vboaa baaa ataoda wfem a bill a UUa way ftea tba 
faraaeaa, aad ai Art aiiore Ibair lara^ 

a. doa. ion, I0«, la Iba grata I », tba door «d ibe Sta-tilaoat a.ibe Bra-baUga s A Iba 
arabadrerf, a.ibabaar«hi///,Aa. tba waablng doortt g g, Baaa numlag fata an 



Modaii, whieh laada to tba aabtrtTanaaa eandenadif-cbaabar a. aad tba aea to ^ 
gvo^ rbianty t K, a bopgar-abapad apanbig ia tba top of ibr fareaea, far upplytog 

** ni nragaKUwat itTactara A act daadaad mlely ft» Iba radaatioa ota^ 1^ 

fgf gAakpatiog all tba atpoan wbicb aught prora ooahnu to IM baaltb of tba 

vnrbpaapA aad to ra grta tioa. , . . t t, j i 

Tba orea aartbad at Holy wrU are *rry raAattory gabmaa, admad vhh blnda. eala> 
■Ilia, pjritfa, fmrbooala nf Ihaa, Ae.. not wUboot aar Baair of luaa. Tbay arrina 
Bivti^ly u ilwif* ^ iBcKWr. Tb« eoal b af l»frnof quUiy. Tht lolf ui cam 
fimiaM ■ fannad of alaga abtaioad fa> tba ODalltag. aad tbay are ^ ^ m blaA la 
nwainwliag it. T or I loaa of tbaaa alagi an Brat ibrowa moo |ba brick arm of tbo 
barttbt are atada to atah by a hrAh Brr. a«d la Ibair rtiflSftiiiig la tbay «ol, 
OiPT prfCBtt iW bottom to br dcml nA In*Uow« 4 l*to tht oeairtU thifc. Fobt 

workaiaaatvo at aaeb «da nf tbo loraaea. parfcna ihta taalu .... 

Tba onUaary ehai|c of ore for OM naatting oprratioo la » evt, aad it a lal^ 
daerd tbraogb Iba koppar. Aa areiatBOl plorad at ilm bock d^ 'P!flf “ r***?? 
oaar tba wbota haorth with a raka j tba faraaaa baiag naaa^Ua b rrtad oaly with 
Ika dreliaiog fire of a prerediag l^tioo. No remlar fire A ■ada dar^ •‘j? 
two boqra,laW a gwalla boat Btrely A kept up bjr throwiag otto or two ibrtatf^ of 
goal npoa tor grata Aota lima W tiaia. All tba doori are doiad. aad tba ra- 
iht chimMy low«fvd« 

Tbadi^baaia la Awot td the fataare Aal ibA tim filbd with tba laid dertrad 
Aooi a ftirurr proaeaa, the mrtal hriDg cora*|d with alaga A ^aagiAr dlt ab^ 
Iba lap bole A Ail open, aad rnaaim ao dnrlag tba wboA tAm of tba oparaliaa. anAaa 
thabadabtmldrAelalbawtartorbaauiihoTatbaATelcftbaloriBeat m wbicb aaaa 
a IklA mound ■«•! ba raAad haAra A. * ..... 

The tr^ Aoun lo front fnrthMl fr«i tht ftir Imnf toew ofWMOa tht htM-cmeittr 
tbreva A tbreagh tbrta, apiio tba auA of tba ftinaea, tba alaga cwiaaaAg npoa tba 
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aT M. • IM* «Ula lAwirC* la afMw dt« (if-M*. «i4 r«M iC tfir 

LU- l-t* Iiiiiil — •*-Aldaaat l iai to lii til ttrmmtttiimtm 

aub hi* r“‘~ *>—<<* «•» TW« Mw Ifita timi*. 

aa^ lb. a»lM* tbfir*. • af Mail Md ar ciC. 

ap—itaWa4la i b.MW l a«»«b»t>aab«*» w tf tb »r. fnihn »»«rllaar»w>tbtWyAll« 

•rtom •» Aboal tbtaa aaataw •/ m baar •A»t tba aaaaaaaMaat af iba a^ta. 
Ilaa. be tbraM baab aaaa tW aala aflbe bMHb Iba fbnb tiata abtab ibM Cal area 
iba tetb af Iba aai« baaM. aa4 abMi ara ailaaC abb aaal; ■aatia. Ila a 
) M aatt aa aaa aab iba ya* <1 a.^M4 Cm* al iMaa. 


»i- 

Aiibk V 


TW MikCMt »o« tvTM cm Ik* M MTV ikraafli tk* liMk 4am. A 
iMaa ibaa aa boar allae Iba ayr i a ri aa btoaL a ^aaaiiif «f baC ^aawCiaf ftaa *a 
alB( laa r aawI X la raa aC by iba taa, laiaf aaaaHy ta a^ ^aaaUlT aa la Uw 
baU Iba aaiaa baaia. Iba weeluani tbea Ian aaea Iba aae aab Iba yaMb^ 

al Iba aaraaal baoti af iba fti r aat a . In manor ia ai tba lim af a Ml lad baiit iba 
nmuaa baiacemTvCae raibrr by Iba r i mt aal l iia af lbaaa l |ibafaai iafri l iiala.lbaa 
by Iba actiaa af iba mad) qaBatlly af mal la Iba ftalaL Tba liaibir . aflar •banatg 

lb frual daaaa, atib Iba ataayiM af dm aaal Iba ■fa*brM|a. bAa 1^ Iba fNab ila^ 

l^bij^^^lb aaribaa af Iba aabdda balk, dnlaa Ibna. aad Ihfvaa Ibaoi badb ma 

Aa baar aaf a half t6m iba ai m awmamm l . Iba taaf ba p aa la aam aal la mal 
l|aHiitiaa IHai iba an i bal Httia i b a aU ba aabraf la laa bafbn l«a baan ban 
aiytnf. Abaat Ibit Ibaalba IwoaotluaMi apaa all Iba daaa^ aaf lanarredw ars 
raah al bu oara ii4« af Iba Ibraan. Aa boar aai Ibraa ^aanan afWr Iba haglaaiag. 
Ibrra era fWa rapoan U Iba raraare. b laaiyaralan btii^ rare miAraala. Sa Mun 
IraJ la dm ana la Im aam Iba dapi a g btawb. A Unlaanal bdagibnaa iai* iba 

C la to raiaa dw baal dlflrdy, Iba aorbawa tara arar iba an. aa4 ibaa abm all Iba 
aa. 


Al tba aaf af n« ba an iba /rr< ar naaliaii bala( m apli to f, aaf tba Aaaa 
•hat, Iba raclMae la to W UAad a littlr, aal mal ibima apaa iba grm to ||ni iba 
arrM>lrr, ahkb laala Aariaii fS ariaataa Wbaa tba Aaaa ara ana apmail, iW laaida 
Ilf ibi f toaa a i laaf iilrif rH n‘—tr it— IIbt Irr**1—-lt—n f~~r~T~7-'-h-arh 
Iba iaatr baata. Tba aarrltrr allb ha rabe ar paAlla paahratbt rina "ra* dmbaabi 
back tovarfi Iba appar paal af Iba aoW.aaA Ua toaialial rpraafi Ibm aaUbraila arra 
lb aartiaca t b ra ag b Iba back iaara. Tbam nllyr aaal ibtaraa ia by bja a iid fl a Am. a 
Aa abnnlftili of lyalrkiiiaa apoa ibt leaf halb ' Tbe iaa wiam awaaabUa Ar a ^aanar 
of aa boor rrarba the on and iba aUfa toaalbrr tbmatb Iba Ibtar Imk fnara, tad 
Ihm nraaila Ibaoa oat, ab3e tba aaMtlar pnafaaa lha alapi Aoa Iba aaribaa af tba Aaar 
baala back U> Ibe npper pan af tbe mlr. Tba Aaira Maf am laft opaa Ar a linla, 
vhiladialatannrrniiaioaiaTapraa.lbe aaalallic laad. wbicb had beat p omrdbdfKarilb 
tba alapi, (ova Ana iaiatbc haaia. Thia oecaaional racAap of Iba ftiraaoa it ilxtufbl 
lo br Berriaary for ikr brttrr aapamioa of tba prodarli, (aprciall]i of ibe daga Cram 


la a alKMl tiato dto workaMto leauar ibair lakra, aad lani arar iba alim along «itb 
tba ara. Tbraaboaraalbrnbatoata Htir ra na l. a littW aion faal ta pal mo Ibe p ral» 
■araly to kaap ap ■ imbrata baal of tba Anara dariaf the paddUnc. After ibm 
boara aad tan laiaain, tba patobetaaebargad aith ftwl for lha dmfjAa, Iba rtglaarr 
ii eoo^llalaly opaoad. tba dnaa ara aU aim, and lha ftmaea la laft ta ibia «au for 
Ibrra qaanna of aa boar. In paarly four bmra ftnaa tba cnaiaiaaariaaat. all tba 
(loan baiiig oqwBtd, Iba mia t a nl Irrvli tba nrAaaa viib Ua faba. hi order la Arotf 
tba deaccnl M anr drapa of bad t aad ibaa tpreada iba dap, rrkiek an parli a d barb 
nnrarda bita byiaataMftaa. Tba htlar aair ibnraa la a ft^ quantity of ibaa, aitb 
tba rla* oat mrrrly of aomiag iba laad baib and prrraatiag ila oaidati^ bal of 
nadartag tbe ilaaa baa flald. 

Tea atiaotia after Iba third In U muiplalad, tba tmahar pata a aa« abam af Awl 
ootba grala.aad abaUlba donraof Iba foniaot ladn it Iba/imfl/ba. laftmrbiton 
aad fony toiauba ftna tba eonnaanernant, ibb In bring loldwdttba deota an 
•paaa< tba aaaaltrT piarcaa tba tap*bola to dhrbamtba lead iatolba nular badn,/ad 
thruwa ioaui qatebliine apoa Ibe alap in Iba iaoTr baala. Ila dwn paa bn tba tiap 
Ibaa dried qp loaarfo dw apprr part of Iba haank aad Ua awiMat rabad2aai am oj 
Iba bark d«m. 

Tba whole opandoB of a maAragaA^ lakra abodi fnar boata aad a balC or at bkm* 
Ira boora, la wbkb foar pariodi auy ba dktingaiabad. 

I. Thajirtijin Ar maatiag iba «m raqairra rrry toodarala Iring, aad laaia r*a 
boan. o> 

1. Tba mnmtIJIrt, or warhlng, raqairra a higbar baoi, wilb dwl dnon i al tba rm 
Iba ilaga on drM ap widi 8aM.aad dw farnan la olaa aOovad to cool a UMla 
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• f. UmImi !«• ptrio^ar 

ft„a4ii^ «Dd aiBVr from tlw tn« oalt hi mfiri« K» bii t»w i T%»ha* 

■ mMai «f kal «*fT lk« »lii>to •«<!« rf iIm ^hmrtimn 

HUM rf«TMi wwl tn ftaaffi Hlo iW laMUk Ia4 of tfc» oater hM^ *—?**.** 
wbWk fktaan tia trputiam •# iW •!■«•■ oaMiqamlljr tk« |ra4iMliM 
•r • *«»» u*4 1 bo* M owfo ■wtailio wrtol io oHaiaod. , ^ t.* 

rJmewU. of ooal aia tWMa»w l al llol 7 *tr»l hi ■aoltiad ooo toa oT^ faad-er* $cikA 

or iladfo I bat aHirMami***. a«T akipooo h> YoAihtia. wnha kbJJm fWaM 

vhh a itowar bial. iko aiwn ^ takiait from aorni hoan la aaiaa ho« aa4 a halt 

hmoadofaTf»ool}r7|aa1.af«aalatacOBa am a »l Bat baft tha omar*Hw mt»>ua> , 

luia tba koarti o^ laor ai ._^ j “1 

a loa. aad ara aion tauuMad 
at Uarir ommI, bataa Mwltad apca 
a baa alofiag ktanb. 

77U arwJUarti.—Tbia fanaKO, 
raUcd by Iba Frawb / l a r a aaa 
fi-r--Tf-. ia (Vaan tt Io sa iachaa 
hi briabl aail I (not by ta 
arra uwulai bat ia hMaualal 
aactiua, alway* raalaafahur. ra* 
rh^ aab ia ha dhaaaaioaa at 

dtUrnat laial*. m ahown U JIf. c.Tafm a. Waiaaaaa r.Ua*^ 

'“rnalwa/VMaaaa <y M* Sntrk/brmtt* m ara-b^—Tbit fun ^ ta 
mpluftd la lb# aoealiaa cf N.wtbaaibarUwl. I amb^ad. and Uarlaoa. U 

aJ^iig arirMl araa. abicb aara Ibna^y ‘‘T* 

bat ili« ara »»» a«ao rapoaad Io a ytaUtaiaary raktaalioo. Tba laaatad ora yarM 
ia tba ScMb ranaaa a B«iia coaaidaraWa yrolort ibaa^tbo *T^ Ta-TITJ. 
fMoa la tba Atraaca a laora poroaa Maa, and al tba auM uit!! 

tba Ibaadar'a «pr«a«» t lhal i*. U ailoai tba atrraai W air 
to dilTua* l«-«tf BKoa eoaitdataly aanaa tba aultara oatitaload ia lb# Ibraaoe. 

la prwowliaii toMBalt byawaaa </aa o ra b aa r tb, two wotiataa ara ^airad to ba 
ia atto^HM# frooi the h^niuji lalb# end of mb analtlBC ibift, tba dar^ ^ 
Wkiehlafhao Utoial^ ftM it^ eama»^ a 
oa lb# bMlb-boltooi. aod bato* tba 
bUlad bWaia tba aoaii. of lU balbwa. Tba |anrarfH biM 
.bob to a hlaia. aad l.y tba addition «f «a*U qa^Oaa rf aoal at 

ftra la obtained, Ullia* tba lamnh. ^ *>r. 

flfa. bttaaen tba torMooe aad pia#^ whiab 

and radDcad t tba lad from U ^iof dona aad aollcau^ in the ”**y- 

Uibcr punioM of Ota of 10 or It Hit. «arh ara iulmdiicad 'JU 

aonlrnu of tba Weanb ara Kimd aad kept opirn, being *5*ul/**T!i 

uaahMd niMO th* norlulooa. ontU tba beattb bottooi baeonto Ml of 
hiirtbSaJ*!^ ha wnaidetad in h# 

(W*!. «lx*d wall portly fittid wnl ic»ii-rpdiie*d «r», ?^v* 

fttnuim of mtM W Tb» wirWof ihift m th«i roffoUriy pfwwtded wuli hy ^ 
ino aofkniaiJ. a# fcUoarai —TU* fltabrin* ntad# op, aitry itat of an 
lb# bariaontal anrfbee of lb# ima», and ibi wboU naflijad to ramam ninacd to tba 
ki.^ fur th# apace of abonl #»» tnlaWc*. A* **"' *?**’ ““ pbioM 

a pohtr lB»o^ dnid lead. In tb# btarlh^toro b«iM ^ iraat^ ^ 

• {!!da a^ at dtffermt placaa. aa aa to looaan and upM l^ hfooaa, *1“ 

pun a part of it focwaida upon the norbatemr, allaatuig lb# rt«#ntlj ad<M ota to mb 
d^n mu. tb# body of luLartb. Tb# p^ la Bon M a^^ 

nitb abend e inobaa i^aarc. nhh which tba bronaa w aamlaad opon ^ 

and any Ininpa ibal niay ba*» bcoi mo mack fo*d. brohcB to rieert» “* 

■a far mlulcMtad ^ tb# beat, aaio ba qait# bard. *ad^h#rV;M.ra 
neea. ^ ptbed ^ aad tbrona aabla. to W attoltod 

'I-Bby arec^ -««y alaga." AiitU# ilaknl Inn#, in powder, ia than aa^ aj^ 
tba imna«t|bKb to b»*n drawn fomard upon the nortjtw, if it a ab.btt a ^a^ 
■norantaeat and a portion of coal ia added to tb# baartb, if ateraary, nh^ M 
n^kMaa know# by Miwieoe#. • In tba mrtn tiaw, bii Mlon nnrkai^ * 

Wlon, claara tba opotSM, ibroagb which the blail th e hearth^ nlA a 

■hotel, aad placea a pant unmadiaiely abo»# U. f luoh ba bolda IB ha propar ilttohloo, 
aalU it I* niad. by the retam of aU tba hrotua. from tba norkiton. into thatorth. 
Tb# 6rrTa mad# np again into th# ahapo before dneribed. a atratom af fteih on 
aprtad apon tb# part, and th# oprratioa of acirruif. breaktag tba Inmpa apon lb# 
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at am. Mk f iat gni ait ^U m a >, tl aiaat na nl i crirliy. WiM 
• ma^natt Ami wM* *• Mr ••4 
^mMw ^ mafm flr IM irwL mi4 an a&n Ihfla4 f*n 

m uL mmImUv mmm. 1* aU amm^ k k Ml amamtkl tM 


.•M fkUM Ml iW lMf4 Uigi rtpta m . aflat iW rtfitMiM a/'aitt 
,1 -n cmb^ At atma amamrr. At ««M 7 tArim^ a 6mIi ^mi 1* faa Aaat 

AtrntadaanLuUaayaUAAatlta^VamaaAtmmttaH MW 

Bttr iW WBth I mA a K Wrw •*«y ta*» UgW aWa, m aftmtag la Ml 
Mm wMMAa<rWatW W<;arUaWwM. 1>» aA m 6 |M<ai aalata tt AM 
pal laaitn M ttrj a 
AtMmcx af ftata Vaa 
vkk niu* ^l■ ^Tl■a|^l Aa iW ai Hta p y« 

lkieag)i ail pana af iW traa aw IW hiartli WMaaa, A«aa iWatfA IW 
af«MaiAitalaiMaaapiapaaaaM.aat>iiai « ataa^ 

TW anacipat panjaataa a W iMaaAM la la a aM pl a y m aa 6Kfc P*uV«*/ 
Aaiiay lha aaMklay iImA. aa iWaa i ran. — ll ta attj Mpaaal •• "5**^ * 
papar khM. abkA abaaM W aaaHWy apa lai i .a a a W aailWr im a.^aa 
tM/pawarfU. Taa aaab a Mat aaaM aa taaha tW l a ya Mli baa a laAaa iba aa» 
aa6 naa loa p oaaribl ha ika aCaal at tiakaa lha aaaiaaM M Aa barA Ma itiya. 
la (bia paitlralar aa ranila niia caa W pHaai Arjba aaaa btaa la aal 
At taatj aalMv i' --- . ^ .. 

trrf Aabla, aaa < 

Ugblar a a atotlia, a 

la lilTar. taaiita a bba raailrtably anaacaa. U aU aaam, k k t 
IbaUaM AaaM W aa aara tba aaSaiaa M laWa lha a^ aAa aawr ahar aM 
aaarp pfaaatina a laba la warkiac tW hank. flaaaaA. — IW blaa aaaU W a 
aarh diaUffI a paaHbia, aad aaia to paa ibreafh atarj pan at Aa baaan TbifA 
— Tba btanb aboaU ba ai|p a aal y aOtraA a daa tatanraW tad part M M ml nil 
aipail apoa tba aatbatoaa t abaa Aa panraUp Ibaad haiaa AaaU ba raafl teabM to 
plaaa^ a aatt a tbaa abtab an tothaa annAad. a a to Ana ataya. canMIp paM 
aat Tbk baabiay to piaaaK tad aaia ai a at Am baltoal pan M tba baaaa ana 
Iba acabalaaa, ba a aan baaadaial aCM ia paaaala y in ladd wi iia iaa bad f W 
tba BtaaaabarW ala kauatdlaala aato apM ll. aal. la (Ml baatad tUla. lha aoipbM 
b raalUa taanaad. a a aaailad ba atpbaiaai aald, baatay At bad b Mi ntialUa 
tutai haanailb lhaiWradaaad bad alatpadinni anal abaadaUpaatriW Wank 
iaanUabla alba Aa Man at Aa ba a at, wUah ha ham iwaad oa aad aipntd M 
At ilai ulitti. FtarA.—TW ^a aah p at Iba aatd tboald W m anaa tbu b jam 
attatatra to tbiAaa Aa hraaaa a Jtob aUy i a M daa aa b iW baa aaambata a 
ladoea Aa an bp aap A an tr al aflab i ha aa b aatalp to l aali T At beaaa ba 
paatp, tf, fWa At Wat baby too ynal, at ftaa Aa aaian at tW an. h ba a dW 
potiikn to tiiinai aarj aoA FUU^ Coal AaaU W ala a| ^ iad lad li l n iiil y t taa 
ararb aaaaaaaarilj l a ar a a nay iW balk at Aa hfo aa a. aad ra aiiay tW baath to ytl 
toolUL 

When Aa on bofa daeriMba toaaah raadU^.aad Aa haalb ia«a8 anaayad b 
taary pankabr, it vorbi «i(b bal a ntoU aaaiilT of baoaa. akkh (aab drp ahaA 
idnad. aad la aaab kapi opaa aad parawabla to At hbat TW radaat i ae a t ue aadt 
rapldlT viib a BtoMnto dayna at biat, aad Aa iby» pcadaead in iafo n ilda nb b; bal, 
if la tbb itato. At ilirTiBy at Aa hmua tad aapaian opoa At vaabMaaa an dbeaa* 
tiaaed, oa aaaetitcd at bayar iatoarab. iW baarA yaiabJp yatt too bh, aad iniaia 
diatalp Wyl aa to lyglalbaia toycibari n a daaby aridM At ai i an tp of ibatt 
nparaibaa to Aa aaecanAl aunayaatoai of tba praea n . It b aoi dUWalt la aodar* 
■aud vbp Atae aAcata taka p l ae a , wbaa it b loaiblatail. tbat b mahiay W anaal 
af Aa a n' W an b. b b tbaoxpyaa of AablabaadoftW ataoiahcaa ahbb prtoaipallp 
areoatplbha iW raddHim i aad At poiauo W ckiadp aMaadta to aaaibla b aianlay 
Iba naa to ha abba, at tW propaa toa t pa nlan . tad aadaa At taoti ArooraUa c<r> 
rnaatotfM TW impoataaaa at haaiay iW an (Iaa (Wai baparltba b aba raliaal i 
for tba Moap or aarAp maUrr h aaetaiaa ha padai tW M i i Mo y ( ifaea n . aad ia* 
cw aan lha qaaatilp of abyi. A aanr ittykt diflbraoca at rampoiitina at paabadp 
dnaard ora atop rnidlljr W aadatatood to aAci in radadhUllp i aad bran N b. Ail 
ett ttom ASaaral aaoH, or Aa amo aab b difbpnl Mnua. at baAra aWaaaed. b 
(Vaqaaatlp'Ibaad to aarh aatj dlflbnallp ahM natltod tiayip b baartk U 
bippnn. ibtaafara. Aal whb Aa ban oorinaa, toan aarialin af ora raqaha taori 
roal Md baa. aad a ynalar dayna at baal Aaa <Sban | lad H b (or tbb r ra w a tbil 
At (oraatoaa b aaab aMxabb, to aa ahhar to laawtr (br ora abchM^bii ahh • 
tom or a tauU quuiiip of bout. 

It baa batM ttoltd Aal At daaalioa afa naabbtfibift b dan la to lb bHiri.al m 
aad of vbidi tbaa. abb aaaap Baaaantiaa, Aa boarA b apt to baeaaw too bal, aad h 
to aarran r t la nop far mom tuaa, b prdar Aal h aup aaoL At ahlto whraa iW 
•Btaitby alilft b It bmri, Aa kaanbi aaaallp yo aa 11 boon, aad an naapiMtod^ 

Cwr aM a half or taa bap* af on (M to 40 cat) an Mtohad darby a abht, aad lha 

• lUataOcala 
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tW9 two MaiiaK* di# bntth wa(% rach bar AUb par vwk t tAniutiait tkrir 
vMk*! verk M S eVloek oo Wfdaodajr ■Itmiiiiw Ttwy ttv i nten i il hytwa athtr 
warknrt, «hn akn wurk fmtr ll-koar tkiivit UMlaMof wbkk tkry kalA U4 o'clock 
«■ rtoisnbjr* !■ lk«M cicki •kifta, fttoa M to 40 kiM* of occ err ■Bch«< ohick, 
wfcwi of food yioto?. pcowwo ftw » » lu fc dd rfi * of Uai. AioUkt aUli *k«*« 
tko iklft lii U or IS boon, Iho fanurc i* kiadloA ■! 4 o'doek fai Ike noninK, tad 
vorkMl wail • or 7 ia Um r>««ia( «wk day, lU day> is llw woki darian Iki* iklft. 
Of* an nkid. aad two awn ■! two bntth, la tkt tarly pDl of tack 
wfok, ourk ikiwo H*k (kUH^ (ndooiaa Bbaol 4 Ibddan cf lead — l«o oiker awa 
wark aaok a AiAs la ika Un*r pa>t of ^ waak, awkiaa ika Mai tioaatUy ■aehad 
par waak. la oao keartb. ftoaa N lo aS Man 
//aortk-radt «ad H mt / ur's Amt. — to IM eptratioo of narltlsc, aa altaady do- 
arribad, il kappaaa that porurin of ua radi aa d aad aaau-radared arc ara araaiaaatly 
aipalM (Voai tba krank, partly by tko farta id lha klaal, bat prii>ei|aJly by tbw 
drctrpitatkai of lha arc oa tba appliaatiiM of boat. Tbia atw b Maad with a pcwliaa 
of tba AmI aad Bbm aiadt aat of in aaialliiif. all of whieb ai» dapoailad apaa ika mp 
of tkt aaMltinx kaarib. and ara caliod Itraith a a d i. Il ia rtatoaouy to rawora lha 
baortk-aiada Am Uaa to uiaa, aad da p oaii thaa iil a ooarrakia plaor aalU lha cad 
af tko year, or aoM akertar period, wwu Ibry ara”aaahml lo pat rid of Ar ranky 
Buutar tkayr omy rowaJti. aod ika aiHallie pnrtiaa ia natalrd at a atrou heal, ami] rt 
haftoa la auAoa and e u k ai w Iota lanpa. iM allarwarda aaarlted ia Ike ore-kaanb. 
rianly ia the Mate way aa ara aadergoiag Ikal opeiatioa (far tka dm lliao. aa airrady 
dkcrilwd. 

Il ia dUkoh lo atate wkal qaaalhy of bearth-oada ara pmdaord by Ar aatrltinp of 
a yiraa ijomlity of era, bal ia oae iaalaaca tko brattk-eoda l aa du crdiaaawdtiapSTil 
btoga,oa biriaproaatad aad radaead io tbeiiTo-branb.yialdi<dnf ewaatoaleod SIS rwt, 
aad the pray abup arparaled ia Aia p ro em para, by irraiaMiil hi Ike abp-kaartk. 47 
rat.of tup trad I laa b la p the lotal iioaiaity of load SPS rwt, wkick it at the rata of 
S ewt t i|ra- 3S tba frota Ike aawlliap of loo biapa of ona 
fHof hmrlk — Tba varioot ilapa otMaioad froan tka diflarral operaliaat of lead 
tatrltinp arc diaidod iolu twu clatant Tbiaa wkieb do act coataia a aultrirot anooal 
of Birtiu lo pay kir fartiKT Irrotaiast ara Aroan away aa walraa, wbiltl Aoaa ia wbtek 
tkajwrraatapa of load ia aoBoicatly lorpa are traotrd by lha ah^branb. 

Aft. loss, 1044 tipriaaat a tlop-be^k, tke/uanwaa d ■ aa ^r (rlbow farnaeclof 
Ika Fraorb. and lha hnmmtfim (orooked fbra^) of tba Uanaaiia i aocb aa m a^ 
at Alaloo Mour, hi Camberlaad, M the radnetioo of Ike Icad-abip. It raoenbiaa lha 
Seefeb fbmaeck The abaft ia a poralUlopiped. wboae bate la 34 laebtt by 34 iarbeo la 
aria iatidr, and wboao boipbt it 3 feat t tka aBW.pUu a, of ca« iroa, alopaa alipklly 



dowB to Ike baahi of iwrrpliaa ortka (bra*bearth A Tpao both of Ar loop aidea of tba 
tolr-plate Ikero ara earn irvm batata. oalM toarara, c r, of prrat otTroptb. whick aap- 
port iko aida walla boitl of a eoaiir praioad autdaloor. at wall aa tba can hoe plale d 
( AwrMOawX wkieb flanalbcftimt of Ae iliaft Tbia ataadt 7 iaekn offftoa tba anla* 
piaaa, Iwrinp an caapty aporo hrtwrm tketn. Iba hack aida ia made of caot iron, 
mat Aa i,4e-plale to Aa katitoolal tny^ In ha middla i b«l aboao ibia poioi H n 
Bade of Mndatnac. Tka toy^ ia fhNa 11 to t Inebra la diametar. In ftoot of iko 
too-bcarA A ■ eialam » ii piand, tbroepb wbkb waur cooihintUy flowa, aa that Ike 
aiapi whick apanlaaaootlT onrdow the fttre-beorlh Buy brroBM inlUlcd and diaidad, 
whereby Ike lead dlairailaalad Aftniph (kcB Buy be readily oapotaled by waabiap. 
Tkt Irod ittaif Huwi lynm Aa fore-bcartk A tkroapb an orifiea. hto aa imo pot/, 
wkif^ ia kept ortr a ftro. The np-ml obtalaed from Aia ilap-hrarA it muck laaa 
para Aan Itui nraaclid dbractly flnrai ibr on. 

The wbaK’dMttaB of lha ftimarr it filkd lo a keipbl of 17 iackfa, Aal ia, to 
whkin 3 or I htebn of ike tnyi'rv,iwiih Ae mbbiah of coke rrdaced to coone poadw 
and btol ttrnnply dowtu At rack tmttlimg tb/l, Aia bed mud be made anew, and Aa 
Intorior of Ike maaca aboac Ike laySre rrpalnd, wiA Ike aaorpiiaa of the bnl, cob- 
airtiiu of CM iiwo. In adraare of the furnace tlR rc it a baiin of receptioa, which ia 
alao aUrdariA coka rabbiih. Fartbrr off h Ibe pit. fall of water, lepleaiikcd by a coU 
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fcnaofk r«M vnr »W »*• fcii ta "■ 

«Imm wnliiwi wmkn iWw #| «io 
I m l« th« liMi (1 m( •■T fc* ••■•**** ' 

- ib}fca*«rkf 



TW MriBk !■ •■t U 

«iM.a^lbOTfcii iM> lh« « 
whMk av; M« Mi^x «■ 

lidtii. »•««. 



■(■• M 
Jthmm< 
«•« fT* 
kr • tM4 vWm 
t lw —fli ■li*. aai I* 


••fcw»i*r ••»•»«»■ W#*«. 

TW «at*r i« MW iM* *ama • 

•WMm whfc Umi rf tW MhM 
W M ^ l > K hi tia hmr 

« M M irM l li^ 
Ai Mpb WmJ- 
rxlrraai sir. 
Pt^ 


BwaWwa. wWrwl ky » M MtMW4«o>«twikrf»Wfc*-*h^ Al ' 
MrAaliM. •o* ifc# c*«iP*F*****f** ^ •Ilk IW riUfw 

huI^UlM tW olWr.oJuMCWlmy. cu mmxk Ww m* ilh IW sMt*.xW Ml 

vtail lo ill# . * a ^j wUk 

fu#'««l .r WUf Mow. ky t MmC. tk#.# yt ^ 

Wm> 4 xir. WWx M*hiM with «>*<•»,» i« bAm fcw W »» ^ 

■oMiiT af liH M oHmT Mt-ttaM oftntM •> M t* yrntm IW —« ■».«;— * 


«■«' 


TTfT nMlMl# wrongw m «wwr w ^ - .•; ^ *.i_- 

•MMiMM ta !«»•**«, «»«• by WtMMiBf M iW IrtyMMM* •J ^ 

tW BtM Mar W *llo*«d !• Wi*inW» or ibofitB, iMnrliiix M iW *» ”*_*!*# 

mxT mnir/ TW inawnuar* UnnaA M Mw«rr bMl k !»«■ iSO" «• *W^ Fakr.l 
utiw Wbm h k krM»4 M ftwo KW la XW. It k fowMl baycaabU to far* a aaia ^ 
aalb^at Uaiith to iwaxay tW hlaM to tW tonal ef iW baarth, Ba4 ihanawa IW 
bark, abith k rxyoanto to rrbBiU. k i(Bkhly WMta yt X. 

TW adranuipi to W dariird ttnm iW axa af tb« bal UmI «U1 W axkkM. tooai IW 
mnll uf Iwa nyrTtoMaa «bicb *rta tried maw yaan ■iiiec> _ 

Tweaty-eicbl uui of abc Mielted witb cold blail einiunMd Btt cobia toM af mt 
per Blaole. 

Labour eoM • •• • ** • /S7i 

tkfca .7 toia,Mt 4 e.«d... II 6 


Total £11 IV 1 

Thlrty'tto loaa of itailar aiay mched with bat btaM coanaml #00 ewUa 
air yrr toiaato ^ 

laftboor coil •••*••« »9 T 

Cobe. S tnaa. 17 cwt, at fto. •£ • • 7 • 4 

Tarf far A^iag air, II loai l^ lx. bd • 0 18 4 


fart of 


Totol £11 V 4 

From which it win W x»« thal, wiih eaa.q aa rter part Ina ak, a aaantr yafi Mor* 
alar waa aiclltd yrr wwk, aad a aaria|t af expraae of acariy lOa xOWied. 

TTir Inaa of le^ e xp el ka a rd ia nadlinii by IW afai|| hearth, k, bowerer, eary yt*M, 
area aader the nraal hTnoraUe cimaartaatoO: **4 h ba^ cnaaraacotly. af lairr )eM 
brea mdaaiiy raperaeded by tW CwaiHaa faraaor, which wU ha abgnly daaaribA 
Mur lanri aad wefl-eoodoctad eaUbliihaMmla allH hoaaiwr aranl aw to eaiyhiJj^ 
alay kaanh, aad when writ cooeirnotad and ahilflUy aMBayrd, lb» loea afkia# vu 
rnlatilbatiaa auy he coaaiderxbly ndaetd. « *r . 

OubLm /hntoer. — Within the laM few yaara a Maat farnace haa been 
lolrodaead iato tW Wad worhe of thk oiaartiT. wh«h ymm I jpeM adraataitM 
erery other daaeriyiino of ayyarataa which ha« hern hitherto eaiployed far^ tW 
tivaiiaeBI of lead oraa of low predure. Tbte apearalin, allhonyh flrat etopto^ « 
|lyaia.wM mreittod hy u EaylMhnuui (Mr. W. (Inondry), wW waa ratyl^rd to the 
redoalino of rich alaia ia the aaiyhbnorhnid of (.'arthtyraa. 

Thk Ihrsaoe k drealar, aaiaUy about S feat 4 tehca, or 9 feet • achce la 
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IB (bikrs iW nlii 0# tW linfa < n»i b«< fcjr wk* wt*, lu 
11 fa»« « iadM*. MiJ lk» at (k* —ww r y Ui»*»iUU t »P«*w. 

mini tka broM h MwU by • ami-circiOw »lM 
r* Up far reuuiif 0* Ikr afag. nd kn • lo«*M«diMl lU. Ui •kitb ia 

Oa tka •op^lkia cylinder vt brickmrk a boanitepad torrti»t of . 


duArrr.ndiiMaatnetadaflkabaaitrr brkUaaaiMiaadn lotiMrtkCT. a^ 

allow all the WaM ID fallow tka radii id tW rirela d n»i b«d by lha brirk wa^ lu 
aiaal kaight u t faat t 
la Ibla arraagnml 
faraiabrd with a Up fa 
plarrd the lappiag-bota. 

Oa the Me of thia cynaww w amawa • —a — ^. 

•apponad by a nu-iraa ftaailBg. rrwiag oa faar pdlara. aa^ ta faia > » P*^,* ** 
doorto i^ag tka faraacc; aad lha oallat by wki^ tte .»**?^.i** 

cwubaaiioa aae^ to th. ian Tk. lowrr port of 

hodr of tW tor«M wkilM Hi top k rloiod by m Efcb m 4| teca bnekmcn m m 
tfwwfay. The bMtaai ia ooa ipiwr d of a adetare of eokr d a rt and iiw-akB^ aligh^ 
ainlauaad. aad wall bnbea to tka ke^bi of tka top of the hnMt-paa. whkk Uaoda 
nrarlr • fart ahorr tka towel of ika floor. Ahowr the braaU-^ ia “ 

taraed aa to flirai a aort af airlw, la iaekaa ia widtk. aad rathM owre tkaa * fact 

Wlw^lkr bottom kaa bora aolidly b ra trn , ap to ika rMBM baight. it lahoOowrf 
oat to aa to farm aa latetaal rarity,' aoB imcairat jag "rwlr •*“ 
whieb ia flUed with ika auaa maicM and mha^onilty kolkiwrd aa* to a drp«k 
iliabtlr bcbiw tka Irrwl of the iataraal aarrty. Tka blaai ip lapptiad by iKrrr wator 
toWiir^a tarWa h diaawtrf at the amaller ead. ft| ia^ m the largor.^ 10 
inoba* « toagih. loto ihata lha aomlaa arc iatnidacod, by which a earrrot id air to 
ebtiplird by toanaa of a lha or rootilatur. maUag ahoat too rwTnlotiao* p»f Biaal^ 
The bfaat aur ha narnirally coodaetedto tlw aaealaa Ihrvagh bridt rhaaaato fariud 
bcaaalhlha itKWoflkaiawdtifighoon ' . „ _ ^ 

Tha orra tnwiad la Ihto fiuaaca nagkl aarar to coalala more tkaa 00 par «d 
iMffgl ricbcTp Hitt ht f*doc*d li» ftbcNii ihl* trwun by tbc addtuM m m 9§§ 

aad olkar flam, ia chargiag thla apparataa, tka eoha aad MW arc tappUed ttratam 
■apar tontaai, and rar* aiaM ba Ukeo to to dtopoaa tka coha aa oot to haat loo 
riotoatly iho brlrbootk of tka Atrnaert. In ordar to allow tka itoga wkU aiw ptw- 
doetd to rempa IVaaly lato tka hrraat-paa. a brieb to toft oat of^ ftool of t^ 
faraara at tba bright af tha fara-hnrth, which, far tka parpaaa of ptwraatiag tta 
rooliag at lha wo^ to kept rorawfd hr a layar afcoba-diial ar dada m. Fr oai tka 
hrrMt'MS tb» Uac* coBstsatly oq o^vr ft fpottt l&to caM-am wigyfHa «bct« 
Ikry coaaolldaia wio maun , katiag lha farm «d iraaeatad pyraaude, af wkick tW 
lam kaaa to aboot t bet eqaarK Aa aoim aa a eaflktoat maonal af ind w 
arcaaralatod la lha kollaai of tka fanmra. It to IM oft fatoo a lataral laad-pia. by 
mftovitiff thu rlay-ttnpper of tb# Iftp^hoto vHftftted i® U» tb* ^ bcvMl^MA, ftM 
ftfWr beta® properiy ftki»«ft4 H h iflio nwftkU. Wbrt Hi ftddii^ to Wad 
on ttmiM CkftwHMr eoonitiu t nmiB portioo oC eopper. tbk »c^ wiO bt mad m 

tW fbno of ft OMtt iofttHif Oft tbetoflbn of tb* bodvo bfttb. Tbn. ftboo MAcirwIy 

soUUMa k fWftatrtd, end after berad roftitrd if operated e« ftc tW copper it w ift tei— * 

Tka waggima la wkick the Ufftiid alag roar oft are ftw^aantly amda to trarano 
aaaU milwaya, by wkick, wkaa ooa maaa baa kace fwmowtd. ki ptoec may rndily ka 
■iipnlWd by aa amply wagfoOL Whan oaarly cold tha CMiagi of tka wanotw w 
toriwd OTar aad tka blocka of ring aatily aude to drop oat la addiliim to tka facility 
far tnaaport obtaiord ht tkto way, oaa of tka gr^ adriatagea obtaiaed by tbu 
atallinl at taaaipoUliui artoaa fnaa tka oirtaaiataiiM that tboiild tka finaaer* at aay 
lliae rna toad or malt, wttkow Ua hriag driaeted by Ika ■malltr. lha wbob of it win 
ba aolbatad a* Ika bottom of tka fato^ ftom which, whoa caid, U uay k* raadUy 
dalackcd. * 

In worklag tbaaa fttraarre, aara moat be tahra to pr^nit flam# ftwa lypeariag 
at tka tatrarl-kcad, liaaa, proriilad tka alagr are (oflcirotlr l«{Bid, tha aaolar Ike 
apparmui to kept Ika Wm win ba tka lom of matal throagb mlntiriaalVm. Ia additira 
u» lha grraioal attaauoo bciag paid to the wiirking of Ika faraacc, it to ait'itoiry, ia 
order to oblaia tkr beet rwa^u, that all catablialiiDcBta In which tkto i^pamlas to 
employrd •banid ba pnrldtd witVIong aad captefama flam, la whieb tka aaadcnaalhm 
of tka fama<*mkn plara, pTwrioo* to BTTiTlag at tha ckiamry-akaft. Tkma fluct 
ahnld be baUl at 1m (brra bavin width, aod aiz fact la brigbl, to aa rrndily to 
adadi of bwu claaaod, aad are nftan nudr of arrrral tbowaaad yarda la length. Tka 
raloa at n cocMlcaacd. aawunii to many kandrwda, aad in name laKaaoaa 

thumuadt per aaaom. • • 

la order to be wlaaBtagaowaly wtirkrd la Ibaae faraaera. the arm thoald be fact 
raaitrd. and aabaaijamtlr aggiotorralcd into laamrr, which, aftrr bring hnikcn into 
ftagaMWia, ofahmil the ^of the flat, aad mixrflwHb tbewarioga flaaaa,sic chargrd 
as brfartwdrambad. 

la IB rto a hl ia hm aat ia wkick Ike STcrage aamy ptwdacc of the rn a au d ore Ifar bad 
. or t 
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W Ukta. Ck* Ikmm yiM H lat IW »ri*kt af eak* *» .«*»*» 

IW A* ro"*^ TW ■tatw* ctonM 

tb* ftOT»««.hittoi«it»M»».i«wi>— 

frM • ptrrkMw nfwmiloB. ■ rw«i oT imp iroa. ami T fan* af tia(«aaa. 
ftiraaea irarl» aff akaat araae aan af naM«4 <aa ia IW taatw at »* k«aii» tW 
««igkt efilact oa aff ia aboat 4aahtt ibal af Iba ba4 nbtata aj. aa4 Iba naat naam^ 
froa tba i a3 a » oT iba paa la aaarif • par aaat a# iba Wad liaiiiil ^ *»** 
tnalad ta ibit aamhtubaaa* la ai l a l at RaWaa. mch auaad aiib tfathaaa Waa. aad 
an tbaaafaaa aaawabal laAacaarr. A Ibnuaaaf ihUbiadfayurat WaWa luaaararti* 
aheat loot) aigaMBIal dia-baicbi, aad iba auaa aaaibar eC ardiaary 
Iqaalltjr. 

lOM IMT 
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■ KiXirf »Um«»4 «i fc«n«^ -ctiKjrf • t 
i(M tb* Ua« t T. A-lur. Akih. 

• aistm of twkA^aad lri-«*»y» e e€,th*fmj*tm i ^«>» 1!f 

■MIIIBTT I r ■ » iroa pOkni r, iko brn«t-|u i o. k<«te taffuf M«) ■. Uf 

uflraM-puit I. fiMdiaf Aaori «, flM-lmtfi i>.« irrMad 

fW lOMi. IMI tn Ik* • ■ormbl# tm 

aaiumtwmttmt Iw flMa laaaif oa few »■•«»»• 


lOM 



IMl 



ThoteiaidimtkMartlM oTMla b* trtrtrf la thtm tkraaeM nav W rfcetodri^ 
by tbtf aki of ui ociliaary renrrtoratory roMliof «c hi i# 

lulnt 

Th« bati aiiaMtd far Uiit porpow eotMiM of i«rtaairilar dnalwn, batlnc la 
«a plr5^ -Uli foe tb. of Ik. rtrf.af tma», m 

well u a vUa doar for chargtatic aad ailkdiBvina ih» era lo ba opcnled oa. 

Karb af tbai. ebamban a of taoialahiK fraai bS la 10 toa. of ora, aad 

i. «rd*l S^c rtTlayar of ora ,^irmaoAk\,H - tU daar. ai^ tbi^ 

after bariaic brao ooretrd by a laj w of ora abuat two foH ta tbickaai^ i* Id****^ 
car. baiaa at ibe nai. liaM Ukaa lo elate, by a we in of loot* faneb-watk, Iba apea- 
bm afuS; door <a Iba anaa bn^t. Wbra^ia.flrM byar ha. b««a. .fciraliy 
icoilnl. a fnah itraiBai afora, laUad with a U«U real or rbarraal, ■ Ihrowa una it. 
aad ahea tUa byar hat ia »tarn baaoaM MSciaaUy beotal.,lM tea b throam 
oa. ta Ibi. aray aaaa era b Ihaa tiaai to tiai. added, aatU the bila baa beoiair 
aban ibi ortde. of tbe d o ara a y b oloard by aa iroa (dale, aad the operaia* proor*^ 
rrfrabriy aad ahhoat fWrtbrr traabb anUl lha jpaater portiaa ba. beoaac rtntaalcd. 

Tbb anuUy bappra. at Iba capiralioa of aboat fear anJu tnm lha ikM af tr« 
ipakba. aad lb* bn<k-*orb (hart i* thea raBOTrd,Bad ibe arm btokea oat. aad after 
briap adini with proper flaxea, paa ied Ibroapb tbe bbal ftataao*. 

Tbe proportioa of wood aacaaaary for lb* roMt^ of a toe of or* br tbb meaa* 
Meal Dtccaaarily drpred oa Ibe ccaapwlioo of Ibe auarrab openrtad oa i bol wUb oi** 
of Ibe dearriptioo aborr tBeinkaaed. aad la a aeipbboorbood whet* wood b laodcralcly 
obM^i, lb* dMlpboeatinD laay ba rfferlrdaat a coal of aboat 5l per tea. 

CUhaMp.—The lead obuioni by Iba rarioaa Dtaecaac* abo** dtarribed pronaUy 
(oaiaiaa a aaBcirat aaioaal of aihw to reader Ita extraelioe af »iwh UBpaetaac* i 
hat, ia addition to Ihia, it b not iiafreiiaeally aaenriatad with aatiaMay,tia,ropptt,aad 
eariaua uhtf imporitif*, which rr^oirw lo be reawtad beftir* tb* aopatattaa af tb* 
aiieer caa be eftaetad. 

Tbb iipeta ti aa e ea aiaM la faaiwit lb* hard bad la a rrrrTharatiwy fttmaw af weaUv 
coamTactiuea aad'iUlawiaf it ta iwaiaia. wbea ia a nulled uala. rapoaed la lb* oab 
diaiap inflame** at tb* gaae* pnaalnc Ibroogh tb* appaiataa By ibla trcatBMWt tb* 
aaiuBooy. oopprf, and other imparitia* bicour osUa^ aad an riuBp lo the aarfoae 
af tb* nCflbc balk air akiiaaird off, and maored with aa bm rake. Tb* baanb of 
tb* foraae* fat wbieb tbb opr^iun b ci^oalad eooaiu* of a large caat-inai p^ 
wbieb any b* 10 (bet la bnfib, ft bH « ia^ la wbbb. aad loiaebe* iadeplb. The 
flir-plac*. wbirh b 1 fool « ipciie* la width, baa a leaatb eqaal lo tb* wabb ^ tb* 
pea, aad b tepantal from It 1^ a flrwbridg* Sdcrl in wMlh. TV* bei^ of lb* areb 
at the bratg* end b I (bat 4 toebaa abwre Ibe edge of lb* paa, whelal at Ibe oatet 
cattmuty it b only aboat • iaebaa 

The bad ta be hrtrodoced *■»■" lb* pan b flirt fnard ia a large iron pot flxed la 
* CBS 


















eea lead. 

briek-warii tt ifia lU* Of tlw h n nn. Mi w»W»yiM « ly Mol M* h thrm^ ■> Vea 
Mtcr aiuiiai fcr Um yaryoM TV Unipli «f iiim at ■>—ry *» tW M nt ca i to a aj 
kari hat ahTimty <hrynia m th* aaia* Mi — iiW «r Om I wyali ia vhkk it 
enotalMi Mi. CMM^amlljr, mm aariHir* «UI h* f Mak atiy haymnti M th* 
y^ilf af t«H** hoan, vhiht la othar la Ma f n It k tmemmrj la eoatiaat th* 
o^iMiae iarlac Ohm ■* ftwr wmA%. Th* ahatcv ai hati bai tarit* ftaa alght M 

VThra th* arlal (• ihaaaht to h* la a ft ttair hr taypiait, a Mall fflttiM talus aal 
with a taitv. aai psni tav a aMioti aai Cor thia y a i^» It hu a i ca n a rit ag ta 
Maw* >1 Ih* tarihc* a ytml'sr cryMalira* ap ya ai ai i a*. sUah shts aaa* laM it 
miily a*ka M« m ai t * i. A* tOM aa Ihit a y a uaram* |*at * a»* hariC M Itna yhtf la 
aiibirawa Aw th* hatSM td th* yaa, aad IM laai Taa aff hsa m itaa yaa. IhM 
whkh It it ta h a qu a a dy laiai hrto awaiMa , 

Th* ItoM af eaat tfiMiiac th* ralriaatlM *i aM hai af hart Ayaaith laai ia lha 
Bofth ti Baglaail art abtM a* fcUoaat— > 


a A 

vr*^.II It 

Ooait, r7r»t- - - • - • 0*-T 

►i|si»*,A*. - .0*t 


9 ft 

Tha L iiaa ti B Bli i i a of a ihraa** ei Ihit ioMtiyliaa la^aim 9000 vombm triak* 
1,900 irr-brickt, ud 1 mat aC (r« da*. 

fiyt, lun aai 1001 ta ywata t M altaatkai aai *<*tkal aaetioB of th* oalahilag 


ion 




9 l*thafii*-pa«ato,aah-pJlt fT»-taidg»i 0^eaat btaiyM t a, flo»i rrr, 
chaDiicbfcrBUa«iacih*ctcayt«fM^uK|a,oMariha««rlUagiiaarBi B,ay<mtftir 

nuuiiaf off ealris ai autaL Fif. 109* rt* 
yrtmtatWyannaioTad rmm dwauMoaiT. 
and dinwt a man bilha Uy Air th* Istn- 
doctioa of a thert iraa dan. tightaaei with 
BKiiiitaai hoaa aah far keayAig ia th* Aaai 

■trial. 

In the Blare aiadm Ibnurt* of tUt if- 
tcriytioa,^h* rtaiirn are ataall* rooiaiii 
to prwvat bfcaktg* ten *ayar^^a^ vbiitt 
Ihr tipping la effeeiai bj laeaM at a hoi* 
'hroogh Ufa hottaa aoar aM of th* thlaa. 
Thia, vbAi c l atto. It atopyii In lataaa of 
aa inra ylng Vift la iti yiaei hy a adghtai 
U*«r. ^ 

f^sfaatrafwa ^ At tdnr. — Thit proc M it fooniai oo th* eireitaiataaa* Arat 
Botkei ia tht yrar 1999, hy the tat* U. L PaUintaa of Ne«caill*.aa>Tya*. that 
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LEAIX 


tM. 


ihiA M •am' ii acM >a a nitabU Taavt. aArrvar^i ilovljr allovad 

to cool, aad at tlw ^ kaft enawaaly itimil. at a orttaia lcai|»ntafi eaaa iIm 

liat af Umi, aMtaOk erjMala W»u M ttam. Thaaa m ib^t M ikry an 

‘ ‘ M aaa aia i 


BKliiag M<a 
{irada^ aia 


. M tW koctaa, aa4 as Wiag raaaiT*4 ara tmmi 


Miaar tkaa ikt I«a4 unipaali]r ofcra^ 
ott. Tkaf<illtiu4 paatiaa,fnai vkidi 
Um eryatali ka*a baaa taaeaad. viU 
at tkt aaaw tiaw W laaponMully aa* 
hclw4. 

Tlib ofNtsilea ia aanlacted la a aa> 
rwa of t or 10 aa« Iraa yala. art la a 
mr, ahb >fao<ac«a WaMlk TWaa 
an rack caM^ of eoataiaiar about 
a mat of caWia>4 Iaa4 1 aait aa taa>> 
awinf ta ofar a tlo a tbu qaamny of 
Mtal.«aetalBlaf wa «UI aafipuM SO oa. 
af lilrar {or ma. b la tri l a ta O latoa yat 
(«} lOMtaboai ibaoramaf iba 
rrW TUa arhta malti4. it canfUUy 


luas 


tOM 



abhamid aitb a paTAiralad ladla, t<i4 
ibr Ira imawdialrlT wltbArava. Tba 
g«ilia( af tW aMOJ It abn friqatatly 
hmtratJ by tbrnoiax aaur atua bt 
■arlbaa. tad whilM eooltar b U krpt 
eoaataiKly Hlitamd ky Baaaa of a leaig 
baa atimr or rliaa. C»y«ab aooa 
katpa to amkt tkair aftaaianca, aa4 
than at ikay aoraaialata aad IbUlotka 
bottaai arc raateaad by auaaa af a 
iarfa paHbaamd ladla. la wkbh tbay 
an irall ihakaa. aad aftarwanU «r- 
nail Otar to ikt arat iwt to tha hfl of 
tba vorhama. Tkb nparMkia foaa oa 
enalmoatly aatil about 4 Coat af crya* 
tal* haaa 'Wot tak«a oat af Iba pit r, 
aad baaa bra |ilarad la pul a. at 
obichtlaatbapoir, laay ooaiaia aboM 
40 oa. of nlacr to Urn toe. abdil ibai 
la a. will ooly ybid 10 oa. Tba rkb 
laad M r, at tba ladad iaio tba aaal 
pot a, IB Ibe ri(ht of Iba warkauB, ted 
Iba oprr a i l oa rr p - a tad hi r. a a ftaah 
qaaniaa af at ria a d bad. 

la tiib way takiacd bad b aiai* 
ataallr latradaacd. aad Iba faaahhia 
paor bad pMira coeifaiBanj to tba WA 
of Iba wnrkmaa. wbllat tha rlcb b 
paatlaa luaard* kb rlplrt. Eack pc4 
la laca a tbiai wkan lUa whb bad nf 
hi pnipar prodaea fur iiirrr, b la ha 
lara cryataUimd. tba paw bad pamhig 
to iba 'Wfl of thr workoiaxi. and tba 
caricbad bad to bb llftbt. Hy Ibb 
nrtbni] of irrataHtii it m rridtat ibM 
tba cryauda obtaMad from tba pitt to 
tba Wh af tba woriaiaa man srado* 
aUyb. drpriifd of tbrir ntnr. whilM 
tba rich Irwl pamiaa u kb n||ht ba> 
e^an condaiirily nArr. ThC'flaal 
mull ••• t*d of tba nrian 

ikr poni^rA aealaiaa rrry litib ailnr. 
wbibt at tba ncbrr a* aacradia/^y rich 
aOM of bad aat! liltrr b obtaiaad. 

Tba poor bad obtaiiwd ky Ibb pro¬ 
em tlioald nrrar coaiala aaon thau 
IS dwtf of aUaar prt toa, wbibt Iba rich bad b ftaqnMily rooccatnlrd to SOO os. 
to Iba toa. Thb neb bad b tabarqaratly cwpribd in tbr radatag fkiaaoc. 

. D C 4 
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Tk« Ut« 0^4*^ br ika w «iil t! ik* mtiIiK «Wm MMnal likow k 
M •( ia aha«t !• Wbrt ia Ji i i a iT , umI • lackn hi 4i»di. bM vkM ct— m m« 
■««J anwh tt/grr Udix ■» mmlj naMil. A bna af <faM hw bMB 
■ hick «fcet» iMhUt rabh teomamy ot tobpar » itia l y i nifa a. Wlan,*ina(iha 
o|wntiMi aT cralaUiaMiaa, Ika ladit bacoaa aa ckittt4. it it < 1^ 1 1 bMa • MaaU tnni 
w f iah i C Im ar a hifhrr tcan^ara ikaa Ikal vbicti ia Ma« •aaiaA sM bM>*a 
b; ika BUM af a ttmftTft*. TW pot twatainn IW riali taa4 k paarilly ralM 
lha Hit. I pal I ia mmm catabDaloaaata, kaaafar. Um k« pal ia abidi tha pear iaa4 
k rrriaallkMl atoka tkk appaMaiicia 

Fift. IMS aa4 lOM fapnarai a ptaa aad akaitiaa af a an af Paadaaaa> poH, 
arTBa(r4 ia Um NMM appnr*«4 aap. akllM**awkalpna.*lHaB«MabUM4at»> 
mutU Irad k taakU an. a.e,a,a.»,a, a.aoUi.aiaUMaerbiacpai^MkikiA'.i^.a'. 
W. a*, r, o'. W. aad I. Me Uwk napi rt ira >r i p lata a . n»-iMpiT |iii“ ii a a mi 
aiaplupad br baalia( tba ladka wbaa iWp haTt baaaaM loo aaaik toUaeaU ia Mai- 
prtiuana 

TbaApa.la9;aadlnM.iteawliaaiabo«ia|tbaBMaaaraf aMtiMM4 ilM amafa* 
aMBl of tbapuoaad taaa a, peli Pi awia ioai c,aahpil. 

- * inpT 



Tba cm of rr^ilalOte eoa Ido af catciacd Spaiikb load, ia Um aalBhljakm.ol 
^iioliid abrn trrauap of rJrinationi k aa fbUmtt i — 

VCm^mm ** ^ 

* * * * •- * - • »« 

.. »-i 

••••••••or* 

• t * ^ 

Total 10 

* ^-**** eoatalBod la tba rkh Lead k coodardid ia a 
eipai Ntaiiaf ibc bocian of a latarbmtorp fltraaca a raiarrp. 
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MlUf oMMIba tlw litlMtf|r(prodaai5,iaMM<afWiBf •kaorMkrdMnbMaacc 
of Um •oprt 1* m off la B flai4 m*r, bf aMaaa of a 4ryaaaiea ralkd a fMa. 

TIm mm oT dw a w r *M > Twita wjiii tliaflilwr toa uM l w ai of ih« fitmet. bat ia 
aaaaay amtr aaaara. aad la M aMantaa af Mabury ■» any ba aboal I bwt • f 
(Mt • tackta Tbli W (ayarMnl ftaai the half af lb* teaaM by a irt^lirklcc la 
iaebw ia bnadtb, M that tha iaaw aa4 bvaini ur yaa diractly aror tba auto ^ 
iba aaiwl. aa4 Cnia tbaaaa maya Mj ■wa i of two arpatala apmant iala tW auia 
aaaa ^ ika laalilabwiat. Tba capd aa M caaalM of aa aval ina riaf. abaal S 
iaebaa ia daMb, its (rrataai di a wH ir baa^( 4 tba*. aa4 i4| baarr aaariy S faaC Tbit 
ftaar, ia oliar ta Wnar aatvoft tba boMoai of tba ea|ici. It yrorUad vitb anaa^ar* 
abeat 4) iacbta wida. aad' aaa bair iaeb ia ibkbaaaa. la ordar la naka a tbia 
frtBM ia baalaa fltU af laaiy-yawdnvd b caa-at b . liiabdy a wal aar d wab vacar. 
taiaiag a Maab natlia of yeari-aah ia •olatioe, wfaicb hat tba prnjiaTty of gtaiag 
niultlaary to tba ratal abaa baatad. 

Tbr caaoa of tba irai. aAaa tba riaa baa baaa vtO BUad abb tbit aiiatai^ tad 
tilidli bialta ifeaB.it a wn tad oat ailli a tawil Ifaaai, aatil tba tidet trr bft 1 tnrbta 
la Uu^aatt at loa, aad tbeat ladMa at tba boliaa, abliat tba tb i nbia ai of tba tala 
iMalf It aboot t bM * 

At tba foaa pan ar aida aad af tba im tba dur Awta af tba bardtr ta tv>rat«d to 
•it tawba*. aad a bafe it ibaa em tbrcaidt tba bontaa, abich e nana i ni l ca l at with tba 
apaaiaya or (tlaa by aUeb tba Said Ibbargr aatbat ill taoipa. 

Tbt latl, abaa tbas pa i p at i d, ia plaerd ia tba nbaary fbTBaoa, af ahkb U (ban 
{|«haim.aod iaaidpad la kii tao^ baigbl afaiatl ta treo riag flnaly baiH iaio tba 
aiaiiinrj Wbaa tbit Ikntaea la Snt Ufbled, it it ai a n a tt y ta apply tba feat nrj 
ptadatlly, ifeta if tba tan am Wo atrnoiily baatad balbra it bacaiaa patibctly dty. tl 
anald ba Ifebfe to nacb. At looa at tba ttal baa fc r eowt ibaaaaaUy irf. H it 
laaWd W neipfean fadam, aad it aattly dUrd allb tba ricb had to ba apamad oe. 
abitb bat bam paatiootly fiitad la aa itoe n at tba lida of tba Ibraaea, aod baeaath 
• bieb it a towll mta obata a An ia li«bia& 

Tba BM^ltad Ita^ obaa Am iattadacad lato tba fUnacr, be r onat coaarad aitb a 
prayitb dm, bat aa fanbar iaetaaMm tba haal. tba isHbaa of tba bttb aoeoatn, 
aad ardiaary Utbatfa begiaa la mtba b appomuwa. 

Tbt bbtl it ao* lonwd aa, aad brm tba Udum (haa tba back of tba IcM ap la 
tba brtait, abart It pattaa oaar tba gate, tod (bUa tbruagh tba toattoia bataam 
the bona ^ aad tba rtag lafe a noall eatt-iraa pot nmnuif on wbaafei Tba air, 
abitb it aapplfed by a toBll tmlUaWr, aot miy taatna tba btbarft fma tha iar> 
fker of tha bad loaardt tba brt t at, bat aiaa tappUat iM a>y|ai n a mtr y fcr Ut 
fwMtkn. 

la praportKai at tba taHbeaof ibt bad bieimtt drpnand by Htrianatat exidatb^ 
and tbt I roaotal of tbt rtauitiac litbaiga, amra w^ it nldtd fnm tba 

Writuig pot. as at to raita it to ht Asnaar iartl, and ia tbit annacr tba afKittiaa ia 
coeiiaaed aaliltba bad la tba battoai nf tba Mat baa breama to raiiebrd tt totradar 
haarctmrytbaliltboaldbaltpprd. Tha ooaiaaU of iba feat art oow la Ihr wdaead 
k totoBM Ibtt iba afaob of tba liltar roacaioad la tba licb bad optftwd oa rrtatn 
k aiMBbiiitlina aitb a (a* baadrrd vaigbli oaly of awlal. tad tbta b mamrd by 
mnfttlly drillka a bola k ibo boaa-atb fanakg tba botMaa of iba me Tbe maa 
ibr the rvmoTar of l^ ricb bad, M to ptmot too hrga aa aatcraat of tUarr fttaa 
bakg orriad oAT k tba litbuga, «birb b Anad to ba tbe cate *baa bad caatainiag 
a arty Ur« aaKmnl of that waliU b ejvmtad oo. 

When ibo ricb had hat bam that rcam^ tba kfptBA kola b igtk cfetod by a 
paOat of bnaa tab, aad aacabaa ebaraa ha ma i i itt r iy lolnalacrd. 

At toon at tba abob of tbt rich hat btm tabjacltd to raprtUtka, tad bat 
baeonr that fartber aatiebrd, tba ttfratiAtfnai aUny b Itiaif liimltriy treatid. altber 
k a ftatb taat, or ia that caipfeyad far tba oaeomtntioa of tha rich bad. Tlw 
brkbtraiair nf para tiltcr at tha ttooiml of the taponuiaa of tha hat tram af bad, 
kiUimw Ibo preritt period at whirb Iba opatatioo mnoM ba taraihulad. aad the hkn 
b ibaa tamed oft md tba An Awoaad ttvm tbe Rnba. Tha idavr b aow tlfevcd 
to tat tod tTtooa tt it hit bacoow hordaotd. tha ardm tn mooted faow beneath 
Uoiatt ahkh b pkecd oa iha ^ooe of tba ettaUkkawat Whm ooM. tha tUTtr 
pblr b daimbtd fhm the tett aad my odheriiig panirirt nf hma-itb maanid by 
tha aid of a wtat heath. 

A lew ft i m t ea tf ardinarr dhorationi arqairet Sir iJt coatcrnetka thoal A.OOO 
ooouMW hnabi, f,iwq An-hrirbt. aad 1^ loat of Are-cby. A (Uroaee of thb kiad 
»UI aork oft 4 pigt of (etd-yrr hoar, aad ctyitoiB# 4 e* 1 t. of cool par toa of rich 
bad oparaiad aa. 

The i%« of worbiBf a fea of rich bad k tha ortyfaWrhood of Nraratde. coo* 
kia l tg nai aa atengo 400 aa. of tilacr per wa. it tt tUbrat i — 
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■tten-'f —gw 

Cwl^«—t. . - - 

Cagiac ngn - . . 

C«A. Scvt. . • • 

PtarlMb . . . 

■Mi« >■>. t?-* Ite. 

Brpaim . . . . 

Total • - • 



t 







fif. lent. IlOO, Mid 1101, wfT MCT t ■> rlmiloa, jilw, mbI at a rrdstiif 

Auvarr; a, fireptaMt B.aife-p«C| c, Hlra briitgT i a, tail'riag. *b<niB ta ita pn>p** 
piaitioBi a. fliMtai r, imM aket* Mui ratant 0. pic-bolra- 
• Pta-taOM an mat tm lMnta»ai tai i«4 ta am ta aaaa a a a« taM tau Uam* ta ■ ta«t 














































































































LEAD. 


GSf 

_ ^jL. gnUsaitT ala*** ft** tk* tor-*nd«* » IM* tW <■*. » 

.lULk^ rrteW MMl •*•* lU .«• «<lW 

Ana*. IW iia narfCam. wh** h >• latal (■•fty “*Lm?L«n mL aad k 
TW Irtkam. or pM <rat*. k l)kl»ai»ly ■uaail wnfc • ."“ *?" *•**“** 

clum4 MtCk »•« ’X tkt kaafth hB»»****ly b*ft«* ll# Iw-trUa* . Ta p tv»» * 

•# _ fthar kr iIm Ba«id MnaL tW *W k coma* by a ky»r af Miialam 

f«dM 4 to tW Mat* of a ■mgr ciaA^. Tlw tuAttciaf gmtt ,j»xiy m m fioyc^ 
-ij-^ i™ aa—t M|iu 4 wkili tWrkarg* cmm^ ik» T94metmm of tk« ••tiik. wbkifc. 

Mm ft* way i-toth. * .| ifi n a al ifc. 
b-^bii.tW*akTaJ*aktoaa y*. TW ri{^ 

A_A -- ^ iriolinuho t ow 4 owT »» «w* tWa w »• 

JlTi tk. a^karf .h. «»».«. a** » aiw* .*. 

,hk MJ coak. .« ft- tka. to .u* 
(kiA. abKrh aiMU^^t—k o— U hoaf*. tb* •#«» at cladrr » hrokea ap, a^ aftrf 

2i2!2»^ijr^2r-i -a.b.n k 

-bm t-..* ia alWn-*rf *k 

-- .. - -1-.■ la a—f «*aM, ko*t*wt, iba wkia.* 4f— k inrk»* la 

*" «‘k?kd ** 

Sr<,W, :::::: : i n 

lUpaiia ..---- _ 

Teul • • • • M 

la tW akaUkl—rot ft—wWek the *•» "kkM 

art .,—4 •« th. aorka. a«iooly *«. ' P*» f 

_>aaia** ia Uw aadarily of tk* kad-milk ol iku tooatiy. la Konk It aka (k# ooat 
k gSrtSly ab—*a, aad - I^ 


itot 



r.,a lint aad IJM tZ 

a. aak-pki c. tf. hn4*.l R k>artht a, aork»r<««o'l ».««» tlHa** ">«■ 
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^ n4w«d owtal bHo th« WM-pot a. wkWi it k*|* by t#aM </ 

■ Of* b wth 



Caleinl.g. 0*4-4 

* * * * * * 'OO O'S 

lUAaiOf . OOO-t 

R«dW!ta||—pal draw Md Ihtuuir • « > O I (TO 
CalciiMd drti« • * . . . > .00 R-O 

Stag! ........00 4D 

Boaa-Mh, ft*. • - * * .00 7-0 

TrsB*tMrt, ft*. . . . . . .011-0 

HMtagtmnt, tun. tad iatornt of plant . .OS loo 


Total . . . I S 3-9 

Om hoadml loon of banl laid tnttnl CBTa:— 

r-nt. 

SnAlrad.04-M 

Black dnaa ........ *-7J 

Lom ..lOR 


Total ... loooo 


On comparing tb* capnaa of each ^raiioa, an given fat the fbvngniag ahatnrt. 
with the amnanti Kaled aa the coat of each ao p a mt e prooaoa, they will bo fnuad to 
be widoly dtffrmH) bat K muat bo rrm om b orud that the abola of th* nabotancoa 
nbboratiKl am tbr dram faoiag aal^aetad m the eatio aa t wa t n w R ta doacribe d . 

In order thardata to giro aa idea of the rthdlva pro|ioniaRa which am poaaed 
thmgh the Mveral drpartaMnta, I may atata that In an ntahliiihmml in whi^ iba 
ora* am mated ia tbo Oaauliaa Ibmace the fiiOaoiCg van the rcMdu obiaiaad: —- 


Oaadmndrcd parta of raw ota yield s — 
Roanied ora . 


Hardlaml ... 

Soft „ . . . 

Rkb „ . . * 

Dcaaa and Ulharga re-treated 


a 




9 

«•» 


The bnpnrtaaee of thk htnaeb of %ir avtaUnrgie Indorary aiU he gnibmd fVim 
the IbUovuig Ubolar otatamaala, ohiatly donved from Ur. 11001*4 Tolaalre Katin. 









































LEAD. 


Tai 


Am (ft. Qmmtit, .f U^O r 
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fro* tW ToiatSItr ika awtU ty t mlt j m. w ii l lf kna la Umm t mMk k- 
a—to, ku a i frr, to vhick 4a* a n ta li i i a la pai4 la aai a f*aa** a4aiiitai« 
ana, aa «*ll a* tt» t aali— rin a aliba l\tfa«a, a graat aaaaaay la il>ra*4. 

la tama laalaaw i fiaaa af aW** frrr aul** ta trmftk hat* baaa tiiaa tt acta4. aa4 Ik* 
aMM* MdaCMUity Maka *laaiar4. Tk* aUvaiiaa af I*a4 MaalMa W talaf 4ait7 aaaa 
4>r*«*r4 «o tk* ff aa i atlaa mf ika la« af BHrtal k; a ul i i i ll ia H aa, aad ikoaa aka kaaa 
aJijawl ik* a** af laai« Naa ka*« kaaa, la alt aaata, ^kklj ra |ai il fbr IWI* aadaj. 

A*aacaaai]4* afikajpaat aaaaa a> aUak aa Uia M ii aa bmjt taka flaa* aa tk* «eak 
aaiploy»4 ia buy* aBahtay aarka, a* aoijr aaatloa tka 1^ a*Ha kilaaytaf la 
Mr. Banuaaal ha XankaiahatlaaA l'i»f i a»d y ika flnaM r* aaaka armay 6am 
Ttriaa* taulliny aparatioa* tarap«4 fVoai ealkaujr tkbaa«T* a* hkort yallrrt**, aa4 
lary* (faamiUea at hat aara tlua «an i* 4 aff la Ik* ita** ar aapoar, aa4 4 * |iia i> i4 aa 
tk* taimaadlaf laad. akcta raartatWa aa* il a«« ta}a 4. aad tka kaa hk at Wk bmb 
aa4 alb** aaiMai* aartealjt aflrcl^ Tki* 1*4 la aarioa* vshnaiaa* af ik* laal* 
aaatal or aityfail; tacKB*4 yaUrric* an* ta a**, aad Ik* iiaaalM* af laad «»tfa**»4 
rafiidljr rtmU tk* eoat af aaaalractiaa. Tka laim aUttba af Ika klad aa* aiad* 
al AU*a iUl, kf Ur. Hopaitk. ik* aMMya*. aad aoaMihnad a kaytk af l.7n pid* 
faaarijr tr* lailt*) ef Moar yaUary fraai ikai laltt a l aa*. Tki* |aU*r 7 la a (M 
idyh aad ( aal*. aad 1* ia laa iXVwiae* utdalf a iaar a lad. Tk*** ar* aM apaafd* 
efaadWaof yatl^ Mr the aa*** par|»oa» wa » B^ i auk utkcr auU* bilaa rtU *<• Mr. 
lUaaaaMil b tk* taat* dkttict. aad b Harhaat) aad a* laara iVaai Mr. fapaiik, 
ikal IWnh«r valcadaaa ar* naMratphurd Tka rata* cd ik« lead ikaa aav*d 
ktiay Mafljr dudndrd aad diaprraad. aad aba i a i d llaai ahal b tawai n a tarbae* 
auyhl iN.calbni ckbiD*} ra««piBft. c>n«aid«Takl| n***4* lOJOOoL alarliay aaaaally, 
aad (utiB* a airikby Hhaaralicai of ik* inpanaaea af aaetinailaiBy ear aaul* pmd a ai a 
Ia l«*a of lc«y aad eataadr* Ha**, eoadaaam of rarba* daaaripibaM kat* tmm 
tioM ta ibw baaa btruducad. bet b auait liialaae«a Ik* farmn ha«* baaa fvead la b* 


Bkir* rU u k nt . 

Wkra. buaerar. water eaa ka (Wuearad Mr tke parpuar af nooiuiy ik* eaadkaaar* 
ascrikal main ar* y*a*railjr abuJaad.— J. A. I'. 

fta LiTBAauii. UiaiL'a. or Had LaaJ. Soutca, ScuAB ar ArrM* or Laiaw Tint 
Mar At, aad Wan* LaAit 

I.RAD UBFJi, AtCiAV OF. Tkt art* af laad aiap b* dirblad bta two cbnaa, 

Tk* Jlna riaaa aeoiprfhanda alt Ik* om of l*ad wbnb cnatab acilbar aalpbar 
aor arwoir, or b wki^ Ike; ar* praaaal b aaiall pnipoitioo aeljt. 

Th* Arread elan eoaipfiaw faban. toyitlwr wiih aU load area raaiilalay aalpbar, 
aneoie, or lk*ir acida. 

Froai dw factby with wkieb tki* awtal I* aoUtilWd wk*a atronyly kaalod. k I* 
aerraairy to coedort lb* aaaajr of it* ere* at a modem* Irmperatarw. 

A aaminon wiod faraacc i* km adapted tar mabb y Wad aaaijra. For ikia prpnui 
Ik* eatii}’ for the receplioa of Am) abraild he 9 befaa aqaarr, aad fb* briyb af Ik* 
flar-wajr Aora Ike dre-bart aboat U bcke*. For enfin^ ora* a Airaae* t iaAaa 
•quart aad 11 iaebaa drop wdl b* fooad (slkiaal i bat aa il i* «aa; lo rtynUt*. b; a 
damper, tbe biwt of tb* Urycr appaialaa, k ia oAen foead adiaotayaoaa In b* a^ to 
p radooe a high ta m per atur e. 

A (braace of ibn bled ikaald kr coontwlad whb a cbbnie 7 of at laad tw*iitjr foat 
b b«iybt, and ba aopplird wHk good coke, broken bto pi*c*a of tb* aba uf •yy*. 

t)aia or rwa Fiaer Clawl — Tb* aaaaj at om ef ikl* rla** ia a alapi* oprra* 
tiaa, ear* beiny oety rrqaiicd that a anflewot aBumat of carbonacono* laatier b* 
adiM to « ff r*t tin radewtioa af the aietal, wbilrl lack flaxca aro aappUed aa will adord 
a mdily-fbaibb tby. " 

Wbea tb* aampi* hae bcea properly irdwrad b ab*. 400 yraba atw w*iyb«d oat 
and well ailKad with too ynb* of carhaoM* of aoda, aad fnaa 40 to W ynb* of 
da^'powderod cbarcoai, aeeurdby to tb* nebaraa of tin miaetnl oprraiad oa. 

Tan b birodaoed bln an eanbra erueUr, af aneh a tiac at am to k* nairt ikM 


oa* half Hied by the mixtara, and on tb* lop b placed a thia byer af roatmoa aalt. 
Ttw cmcibb b then placed b the fltnuoa aad yeaSy baattd. our heby taken M a* 
amdrnie tbe leaiptriiturr. ibai llie aibtar* of ore aad Aai, which arm kryte M 
anfteo tad enter bto •baliitioo, may not awall ap and flow orrr. If tbo aetina iaAb* 
enaribk kMoan* too atroog, it maal b* ehcebad brramoral fttan tbaj^. or by a 
da* rcyBlalba oftbe best ^ awana of adamper. Wbra tb* aerba baATobhird, tb* 
Uraprralnia b ayab rabed for a fow aiiqBtrt, and tbe aiaay tooipWled. Ibrby tk* 
p n ico w of redactioa, tb* boat abonld noi a%caiA dall redan* i bu in cedar lo caa* 
pi^ tbe o|irratiaa. and rradcr lb* abfl aaAebally liipUd, lb* lemptratars abonld k* 
rnbed lo bnybt rvdnoaa. * 

When the rootral* bar* ben redaerd to a Mat* of iraaqall faaiao, ib^rrwelbt* 
•nuat be irwmred frnoi the flre and the tauy cither rapidly pnor*d, or, after b<^ 
Upped ayaiaft aoia* bard body to collect tk* bad la a akifly ylobnb, b* art la coot 



IJIAD OEESi ASSAY OF. 


671 


WW«th* W Ui»- bmw-AIIj «ooW •a i»w»« • 

Mil iti mmv* ariW*. vtOt • vtorm* Iwob. WWa eaU llw cnMOl* nay N 
tnkmm, aad llw Wtm •UJWtrd. To fttai i< Uw wUwriag tUg, 

It M haiiiiatinl oa n wivU. aad sHcroai^ rabliod vit^ a kard btuaa. 

bMtoad af aw p loylag rar k o aatt tuda aa4 po****4 fh i wo al. tW ora uv ba 
had aitll l| li»«a iia »«igbt of WUek ftaa, aad lha ■uxma eoiatad hj a Ika Uy« 

Tff- 

O«o4 Mitti 9 tw slip tefjftW 4<» <nl«» ^ am mbX 

vtialil of cuboaala afaatU aad half ikal iiaaality af eruda tartar. Thaw tanadhala, 
aflar briag wall l ac or^WattA ara |da«rd ia a eroaihla, aad liightiT aaaafad hjt a Uyat 
•fbotaa. . _ . . . , 

Cath of iha fc aaaaiag ai wh ada /iatda good nmlu, aad affaada ibgi rataaaiac bat a 
aaiall ptmirtiaa of Uai t. . 

Oaaa oa raa 8an»ap Cluaa — ThJa rUw cata^rrhaada galaai. «bKB ia the taoat 

caoiawo airf ahaadaat aw of load, aad alaa niaipnaaa taodiy Bwttllarfte |i«ttUata.aa 

»a« aa tha aalplialaa. pbaaohana. aad araaalalaa of ha* 

fdaUa. — Ttw aaioyofilua aw k Torioatly toodoatfd t bat oae of iW Mawiag 

Mboda la ataally aaiDUyad Aw fwowawtal parpoM _^ 

Fmtmm milA oa adhthw ifw. — Thia a p ai al i n a ia roodociad lo aa rartBfg cracibw 
ahith ia la Iw h*ft aaeaww* oaW Ita onalcota aw wdooad to a alaioof prr^ Aaio^ 
The Boirdrr**^ alWr keiag wlaad *Uh Ihwa tnar* ki aaight of oaAooala of 
Mala aad 10 a«r aaal. of aaaly pol*»fiaad ehawaal it aloaly baaird lo aa ordiaaw 
Maa} Amw* aalll lh» aiitaw baa bw w ao paHhetly Mga4, *b*B Ibo wt » rwawd 
iba dr^ aad. aftar hairbi( bwa waily ••«>«<. >«» 

krld la aoBiwnahai latba alag.iapaiaa&lae<nL Wbra •udh'iriiily coH. ^ eratll^ , 

ia hr^rb, aad a 1 w****«f of o««wln«i bad *1U bo (lioiid at Ibo botliaa t thia araat ba 
ilgWd. 


PVaJaSawaa 

la alaw of earboeala of aoda, warUah aujr ba «aB|doyad. or UwAt^ 
•fbct^ilb bUeb doa aloea. wW Ibo laM-nalned lahaiaoiJo 
loogrr flaw k in tfowty tor ibo eoatplote foaloo of tbo •«T* ®* 

p«n» nMu will by ikw «i«ibo 4 a§M4 from 74 I© 7 t pmti of lot*. 

Of Iho old Lmjtn arw la Ibo habit of tnt drirlog od iho aolohar bjf raai^ 
aad aftorwanit radactag iha waohlag a**^ arig"* "“*• 

Thia Bwlbod. ftwo tbo gwat Aiwbilltjr of the coapoosdt of bad, rr^Birw wiy 
cairtol aaUiagvawBt. and at boat tbo naalta obtaiaod aw Biiaailafi»«to«. l^w gahaa 
by ihia autbad «aa rawly bo aaoU to jritld mow tbaa 70 por oral, of Irad. 

Vw.-. wld awodfic iwa.-Ni» tbo or* la bo -aayrdj^h lalw W 

oarbooat* of aoda. aad. aArr bating placed b la aararthoBaraelW*, of whicbilaliMid 

ewapy aboM oar half tbo eapaeiiy. iaam wUb iboir beada itowaaard 
troprany aaiK »«d proaa tba auataw draily anaaid Ihoio. Oa Iho Ina pliiw a im 
tayw^bora*; ahWh aboald b* agaia eoorwd allh a UrtI* eoanaoti wll. Tbo a^ 
U aoa iaifodneod Into tb* toraao* and graduaDy braird to wdnoa# | « ^ 
of lull mmay tb« •empemmrr ii iiicrco»«l to fvdo^ %brti Iby wm tm 
AiMd amA mtramt a perfectly imociih •arfkc«b Wami ibU hm poWc ™ ^ m 
rrtanord ftoai tbo »w. aad tbo aaila at* aepaialolr a ilbdrawn by tbo aao of a «uaU 
Mir of in«w , car* bring Ubrn to aoU eleanaa aach la Iho fliud alag anlB ^ Iriioi 
adberimr Irad. Wb*a M naila bato bran Uina Itwoord. tbo po« ia goatly abMoto to 
colloct tbo awtal lato on* battiin,attd laid aaUe locool; aAe* abkh It may be brokea. 

aad tba bolton itmorrd. . .... _ 

liiairad of flwt aBowiag Ibr alagt lo cool and ibm bwaking ^ cToeihllr. the aaiay 
■ny. if prrtorrrd, after the artbdjraaal of The naila. bo ponrod Into a ointlA 

^aon m an ittm pW -Inatrad of addfaig aartalUe Iron lo iW Bdatiiw af ow aad 
flo*. h la groowlly birtlrr that tb* pot itaelf Aoold b* made of iW dwtol. 

For thU pornne. a idw* of balf-ineb pUte-ifon la tarned ^ w »br ^ ‘ 

eibi* aad rarwtotly traldrd at lb* rdgw. Tb* bottom la rloarf by a ihieb two f»t^ 
•Wrb la awowly •olded to ibo^oa. and tb* wbato i^n faioW ^ 

Ibrinrd inandra. To make an aaaay ia a cntoibW of tbw biiA it ta dwt haM^ to 
dull wdnemTand. »h«b wIBciontly hot. tba po-drwd ow. Mnnatelj mlard *ilh ^ 
ooCwoigM of carboaalr of *f«lB.^f H* nollrbl of pwrlaah, and a qoMtrr rf to 
twigbl of gud* tartar, k tatrodnoed by mcana of a coppor Oo tb* top rfiho 

wboto ia pIi?Ed a thio lay»r of bora*, wbilat tb* miolJe. »bkh, for the wd^ 
daetinn of tb* mlsuirr. baa befb romototyfrom the * 1 *. la at onw reptooiA Tto 
boat ia now ntod to redaeaa. tba eotil»oU gf»loaJly brooming bqmd and r»*"» «« 
larg,qMat,t>mof gaa. At tb. oipiratwo of 7^*. otghi to Im mi^^ 
will b* in a alBle of coatdrt* raaion i tba pot ia now partially rtmowd ftiM lb* 
aad to awntrula briAly atirwd with a aiaJl l«m rod. Any mattor ■•oonng to to 
aato* ia alao amprd to lb# bottom of tbr pot. whlrb aftrr b«u>« a^ pUcod in a hoc 
part of (hr ftinmr* ia bnttod daring ihw* or four minotta to Ungbl rodnow 
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Tb« €t%ahU.k Ums mM Vt • Mnaf umf», mthm pm t^iht* 4 f^ 

rMdi it xM'w** ‘k* “ mumf rtFUlyixW >«»»»«•* 

rh» (ittatTIkt Mt an »•• •■r»#liny atrsFal Jaw* vilk • rta'I ^ 

taaM iW (oMrtM sf tW immU am 
m] Md vtWkU. By Ikit yfa w pun | 
fhn uy ki}trio«t tantat ef tfoa, u4 | 
ittkoi ar%«»yfam h ikai adayod ta ■]■■ 


piHWUy diMtfla tad 

>rfam blkai adapttd ta akaart att hail aai Bh 
I rwd nwaiM wiikan ik* Ofaa 


Tki* aia Ow l 
aad kat tka i4wmtaf 
la r aaJ data. 

Amtf m ih traa dud.—U 

had an it caadarhd ta a aMH- 

ad faahv tka an ta aa haa cneikh wtek 
baraa. aia Anioa h adhetad h a tat Ina dhk, 
(aa.—J. A. P. 



ad tka adataf dialnah ad Waha^ tka aaaay ad 
—lakal dWknat ta tkat jaat laatrlkid laa la ad 
ad anda, yta ria ak. laataa aad 
Ika adaiiatan ad aay aati ^ 


ymdn ad Liad .Viiua, Qmnhtim. aad Mad Tafca id On aad adanlaffir Laad 

m wlwtml i hft dlaaa. •• «•»* OaBaty ia g' a ykarf , Idaka, SoadaaJ, aad Xaadaad. h talk 
•/Ika Kean liM, lUT, aad |aft«. _ 
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• LEAD. 6T3 

L»Al».SIIOT. 

. ^ Mii.ii*.ii— la iW ataaahrtiTT af tra4-<lM( w Ibt M> r»|>ia eaeiUif 

u- «tar. •h-vk, iWW-rth« 
•»< <• u. -w^ooccTHM-.. 

(a at 10 araJ—■ ik* Imfalartdat */ Ik* tb^ .... ., a v- 

TW nanat Um 4 loam ntlfiatlly •lamrortiil la ^uU ikU oa^ k * 

£171-4 .phml-^CriW pm Ikf««k ‘W **^»<.* 

ahMlmB* Ik*IT imaal lata ik* **l*r lak pi ami #0 ik* (laHil. tT» 

Sa^HTuL kW iTISjtkly ai Vm*.h to CtoaSa. kaa« *« \Ti»**. or «4> E»fl-h 

**Tk7Jlaa«ii»rf*»»«4* akWiolh. MaHefa-ltoJ M Ttrio awordia^ lo iIm 
-. i£^J7S7a-.ri|lb*Mntor*a4 to«4««U.ih*l.-<kik. aa m aim 

£MWi4ram.r**A toaA ta4 aboal a ter ib*ki-to. TV- Ui^*« 

klA«^ ■iSbffmMv fat tlMsI. M tWy nn cb««pf uai •■••tr •■•eWaUf wA ^ T W 
dto?to ai—It tlikar kj iolnaloeto* aaa* of iki* tatolaao* •» •ark a—ittoc• 

■ Mctato antlioa of Il ii* la Mah ekarga af la*4. I( Ik* partirl** *f ih* *kol * PP^*^ 
inSiTTlal maf l£t^l->5p«rtk«i af Trmie ha. kr« »«> |^i W 
^WM^t-aal Maa aal tkla. rfO-y aia bodo**a to Ikair waUle. eatW 
dn^TSk a tod krkiad ikm. ika proponioa of aft«a« la 

*“T£rfclto*ia« I. lk.paito.a.pmerik.4 k, Ike patoalm. Arkan^WH* 

siiSM iwtSi to-*. J!7!prtokumu4.1. to^ 

iLw mi —--w^ ttJllMi •■ft •• W•▼l» tfct •■•ift tW*r I tbt« p** nito tbt ■wvm 

■ft tMM tJP ^ST |M|a thf kmrti ittkklT «iifc Wit» of «Kict«r to •••Cut IW aiBraUal 
•" . iCa u. miaiaio ih* aiiatom flaW ter ihi*. or tear 

aa^ii^ -“fc . ««- of oaid* of a .to- 

r-y iaJ lIZ. STik* .actooeo, .Uek it of at. to aoal otrf the k^no- *« ‘“‘■‘J 

laadm »ilh anrtcd kal*. Ibc frtry <UOinTn( atoe of Wad *^ -m bejrrp^ l k* 
todat bar* aioHi Ik* faUowini diaaialart ter tke taarard aoaibm of that 
..iof«i;^ 

1 - : : : :• : : t : 

. .^ ” 

4. •••••*• "• 

Fnao Vo 5. to Xo. •. tk. dito«rt*» d»««am by rar*!" r-**^ 

w«a flit^ m orJrr c* 

Tht naUuM art ■(4 fai ro«ttrt, M whb » aobdifrlB* iaUit 

iiSi..rrrvrcsf-risKS 

Ibr rU H •hmiW b* nktty Mn^laST^At oHirv 

W kt tt,\Lwtm lUirwitt Ko tli* of iht tb^U •• 

ally b. aiadei bat ter Uj|rr tlaat, ISO fm af Wig*** »» reT*«'k 
Voi. II. * * 
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v*« Jl.lir.'S 

i;E.ii.r“ . >l~. "■'‘™«‘ ■“ 

U«\cn «».pU,rn yiUcr K from «ch -tW 

1 «vd S. The UmTfcmf ?«*«;» ^throogb U win the 

XSI^to^ I« iToh^'fri.l by lubtfitiitioK Mere, rf »ce**if e fin«i«». tbo* of 
any dinwneioo* B«»y .Wn bee bceB eortcd to »i*»» >1 nm*l “«» *>0 “Tlrd to 

form, •«“ to ■" ^ ^ ot alioot JT incbm long and 18 

»"ix* ‘'•y • “I “? 'i ‘if 

gtebuler pmticle. ron do.n by 

SHeUfre Ihci^ wbUe thorn of imgaUr form* rcioaia on the Bde* of the tray, »u 

tre rctcrred to bo r»*m«l^ -m to be imooibwl and poluW 

AfUr ytnjr wanmX m th** wd M*ot rrq«im itiii w w «oo««to •»« 
liri^f. ok^ect ii bf puttmu U into » ocofoaaJ o*ftk, ibrougti « 

itTXmJTln, l~o •‘“i '«*» C pl«nimer^a« 

tX Btd 1 .^ m »^ol5rb, «.y nmel-ak.1 poo«. A certma ,u«atty of plumbego 

or black lead I* pot la along »nh the •fo’*- 

IEAU CAHBON/kTR t)F. 4^ Wotia I.caii> ,■ . • « > 

iIead' Ni rilATK OF (/Viine/r dr J»t»n4, Fr.( Salfitttrtavtt UttMiJ, Otrm.), 
ia W mtanitng mmewhal dUole aitrlo acid with oxide of I*»d (liiWpe). c^ 
iHiraling Om aeatral lolatioo tiU a pelticlc appear*. *»d then expodng it ia a hot 
rhambitiU K be eoo.mcd inl*«y-al% .hkhar* tommi^ ImoH^nt. 
rally opaqae ••hila ocuhedma*. Tbrir tpee. graf. u « p“t, >“»•, » 
airiTliiVpungeut tame. They dimoir* m T paru of ouU, and in much km boiling 
oater i ihry fiim at a moderal* eleealioa of teinpmtara, emit o^gea ga*. a^ P*>* 
into oxidrof kmd. Thrir cooMimeati are 6T 0 oxide and 317 aral. >r»4 

M maoh employed in the ebroqu yellon irjl* of OxUCO-rawTiiio t , 

There are three other coaiponada of nitric acid aM lead oxi^t ei*. lb* ^^ir. 
the tri-bnilc. and the *e-buie | which contain rmpeeurrly 1, 3, and 8 atom* of baat to 

* "lead, OXIClIldtRinF. OF. A whit* pi|pn<rot pnlmtcd by Mr. Ilagh lee Pat- 
tinniB id NewramW, which he prepare* hy precipitalmg a eolotiOT of chloride of h^ 
ia hot water with par* lime water, in c<]nal meaeurwi lb* TUridl rf 

ngilatioa. A* the oprmbon of miaiag the lima water, and the toUUon «>f 
1^ reqolrrt to be performed in nn ineununeoue tnnnncr. the pnlenlee ^fri* w 
cmpl^far tbit pnrpoM two tombUng box** of ala^ 18 feet cubic capacity, which 
areotairged with lb* two iiqaida, and •unollinrooaly "1^ 1“^ • 
oxiebtor^of lead inaitaBiaii«oo.ly forgird. ami from which the mtxtm w flo wa i^ 
odicr ei«eni*, wher, the oaichlnrid* »ah^- 

aiinn of chloride of leail aadoa* atom oxrf# of lead, ^ orwi^t 

I.F.AD, SALTS OF. The mlii of kwd. beyond thp>e alr^^ n^ed. whirh emw 
lain any of oor manullKlur**, are lew and auiniputtant tVe* DtrUtmiUj of C»*- 
muiry (hooht be eno»all*d for them. „ , , . r, ■ t. r 3 , 1 ^ 

LEATHER. (Cwir, Fr.j /.edre. Otnn.| lerr,J>ati<h( I>»ni*h» U^> 

Bwnlidtt C»q^ Italian I Carre, Spaniahi RnmUo,). Fhu ^ 

ai*t* of lbs thin* of antmaU chemically ehiuisj hy the 

Throoghoot lb* cmlieed world, and from the mo.t mient timm thia^aianW W 
been rmpinyed by maa for a rarieiy of parpoeea. Barbnroo* and 
the akinnV bom:* a* ad.*., cirilieed man rwnden jhe mm* »b.taiic* ttMllerrt^ 
lb* external ageai* which tend to dccoSipo** it ia lU naiuial it^, and by a \xnc*j 
of pecnliar manipulation* prepore* it for ■tnKi*t innumerable sppiicatioiia. 

Ahboagb the preparaliun of thi*er*lttable Mbatanc* hi a r^e manner ha* 
hnuwn from the mom ancient lime*, it w»a not anid the end of ^e Inal. m 

ginolog of ibo preaeol ceamry (1*00) Uiat it be^ W be^nfactured 

in c^iueim c< the rrmarebe* of Mmrbnd., ^y*«a, 8-^««» 
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SUn* may b« emrfrtml iota icMlwr etibcr vUb or vithoat ibcir 4iur( nmmDjr, 
bawrtrr, lb" hair U rratovvd. 

Ttw iDott importiai and oatir kinda imanmpriMd niKlar lole Inlbrr oad appar 
Icotbrr, 10 wbicJi nay b« iiblea barom Iralhcr. balta urd ia machiaary, Uatbcr 
boar, lie., but aa fiir aa iba Unoar ia enacmied, tbeoa arc eonprabcodad almoat ea- 
tircly ia tba kiada koowo aa appcr baubar. 

Tte active (niocipU by vbiu tba akiaa ef aoinala arc praraaled than patrciyia|, 
aad at tba aamc tiiac, uodar aoioa naodca uf prcponiion. rendered companti'raly in- 
parrmoa to water, ia railed tannin, or tannic aebl, a pmprrty ibnod in the bark of thn 
Tarioas fprcica of Q Jmua, bat npecially plenliM in u» galbnut. When obtained 
para, aa b may caoily ba from the gall-nat, by cbamlcal manna, tannic acid appaari aa 
a aliakily yvUowiab, ilmoal a eoioarieaa naaa, n-adilr aolobla ia wotart it prceipitalin 
gaiaua nom aolotiaa, (brming what bat bean called tuaaeoeUrin. Toaaic teal nlao 
preripiutea albomcn and tUrch. Tbrre can ba tittla diOmlty, after knowing tba 
cbcmKal conbinatino Jut aUndrd to, in aodcraandlng ibr peenliar nnd filing 
change pranced oa animal anbaianea in the formation of Icotbar. Tba bide or akin 
ooaaiau painoipally of gelaUn, for which tba regatnbla lotrinfanC tannin baa an 
nBaiiy, nnd the chctniral anion of Iboac eubaUnri^p in the proeaaa of Innning pro- 
dooea'Uw noeftti nnicla of which wa arc treating, « 

nefnre antcring upon tba eartou proceoMa by which tba ebangta ara affected oa 
tba animal fibre, it may not be aniaieTCating to apeak of toow of tba priocipol ta- 
twiigvnta utrd for the porpoat uf pandoeing tbaaa effocra- 

li.irit obtalnad fhxn tba osk-trea ia the moot rolaabie and the moot axieuicrir naed 
ingTcdirnt in tanning, and for a long time do other aabatanca waa oard ha Rngtand 
for tiu* parpom lo e<Mur<{ttanee of tba demand having haaoma very much grea'er 
than tba aa|)ply, ^ ibo eansa<iiiant inereaae ia tba poor af tba ankle, it bccniM 
III 11 laary to iaveatigaia ita piopcrtira, ia ordar, if pmtibla, to forwiab the Te<\aire«t 
onaotiiy of tanaing nutter front other aoaroet. Among other fobatirntov which 
wera tried with oaou aweens in otbrr couattiat may lu menliooad ktwlk, myrtSi 
foirre, wiU fouraf foxve, iuH fne tmri, and (acenrdl^ to lha /Vmiy Cyi^padw) in 
ITC.t oakaawilust was oppliad in England, aitd baa lioec been uaad in Otrmaay for 


tbie purpotii. 

Inveatigation prated that the tanaing power of oak liark cooitited in a paenliar 
attringent u r itpart y , to which the name of towwia baa bean given, and tbia diaeuvery 
auggroied tut «hrr bndiaa poueasing tbia property wonid ba inhabie Mbatltntaa. 

According to Sir H. Davy the following proponkma of tannin in the different anb- 
atancaa meotiooed will be fooiul: —“bi lba.of nak hark ara aonol tolj iba. of gnlle, 
lo 3 Ibi. of Mtmach, to 7l lha. of hark of Uiientar wiilmr, to It Iba, of tba bark oftbe 
Spaniah ebeatna^ to IIW of aim bark, and to SI Iba. of comiMin willow bnrk.* — 
lewejr Cy leurdio. . . 

Oan BAUi coataioa more taimia when rul In aprtng by fear and a half ttiBFO, 
than whoa cat fai wintiri it k otoo more plentiful ia yoting Uon than ia old oaar. 
AIkhU aiUbiO tona of oak bark are aaid to bo impofled iaiii tbia eonatry aaauUy, 
from the .Vetbnrlanda, Cenaany, aad porta la the kUditeTtBoenn. The ouaathy of 
EngUtb oak bark oaed wa hare no meaiu of OKartainlng. It lo preparrd for aw by 
grinding it to a moroa powdar batwarn eaat iron ayliadart, and bul into the tanpha 
Bllamairly with tba tkina to ka taaoed. Somelimai, bowarar, u will ba herealter 
noticed, an infoaioa of the bark in water if enpkiyad with batter efferL 

lliiin. 1 ._Tlie hark and poda nfaevaral kimlaM Ptotopia, tba oMringent proprrtica 

of which knvc reodend tbam raliubla in danaing, ara ka««if in coatmem by ibta 
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■ama. The Jfiimoaie are a divinon of tba brgnminou order of pliatr, •kjfk reniMi 
of a iarga nnatbtr of aggeira, tba Acacia Iwing tba pri ncip al. The mailtrc piaata 

ass 
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WtooK to ihUalCWo*. The pTopMM,<« in India«n<l Stod*! AiwrtVtoi iJw g*™ 
,.jt, “Zurd Wttoct of th* Xr«« A, 

(■Hirct to T»rio«i wmipnUlion*. gmditolly 

n^h trtnMn a ■»« <*f "nh mmw€%nnet , mdotj it wu eoea conwdrrwl «• 

^ »*» 8dK numbm ropretont Bombajr. Uw iceoiid 

. 

£&tr»ecire •••***??* i* 

MnciUp..» ' ,! 

Imparitito • - r - .*,,*.« * * * 

Thta Minit«enl ■ lUo obUincd ftom Ui« C/*^« *?**»«'; _. ti— Lu imirt 

Ihvipnrj b » bjnniiiiinto plant tf tha ganaa Caa^pl aia, C . rrf^rta. 
or tU. .pacto. ar. atnin.1, a«rin*»t, totd Ut-b 

Ti-rt p»f'aUarnia»o»r.andk««a>o 
CKTvoaal; cnrWd aa thaj amta to 
perTvetioa. The pUnl b a aatbo 
of Amarka. Wtwwn the tfopa* 

riii. nos. 

Hcaara ba plant belonglaf to 
Ibo aiana Rina) arvml of the 
•pedM ha»« aaltb^f•»t paopartiaai 
Mmt evtiMiu and /!*■• aartorta 

_1 arv mncb Batd In laanlnitl ib* 

bark of U»o tailor b *ald to bo ibo 
only lB(miioiit aaad ia Tarkoy 
ftw tbc poniuae cooraniM 
iptlatin into iaatbrr. That aaod 
in tbiaconntTT b |r»and to a Sm poaibf, and b ratanairaly applbd to tbo frodaoo ■» 

ofbriahi IratbaT, both by lannm and rarrim ^ _ _ 

M.. . Mber rrgrtablo prodncu baro brcn from iinw to time propoaad, and to auato 
ntanl adoptol for ibr aanw end, bat they need not be enanwratod- 

Tbo pnZa fint atioadod to by the tanner b atmply to aoak t^ akin of hide in 
watm thtoe^ tba bomt tnarkat may be laid to beaaabed merely, to they rri^a 
in water only a ft-w btmra; while bidra baported (Von fonign eoontt^ . *"'.2 
ban been preaened W mlting or drying, and brtrr, '**1^ 

a longer period, bi order to nmder them eap^e, and beaung or rabbmg malonally 

aabae m bringing them to the retjaired cuadiUon. . 

After remoiing tbc homa. the eofteoed or recaal hidea are laid in a heap fw » 
time, after whbb they are aaepeoded on poJaa ia a etoee rnora eallrd « 
breted aomewhat abate tba rmumoo tempiTWiire by a tmouMonng irr. In tlM» 
cireainaraneea. n aligta patrefbethm anr^teur^ whieb kaaeM the 
render! the hair ea.Uj dalaehable. Tbb method fariwmoting tba haw b by no me^ 
general ia thb conoiry. The plan adt>ti«nl b to place tlm bidea in a Urp »at i« 
pit entoining milk of Umo. ia whieb they mwt be-motrd ftennristly. to ^w ^ 
time to art eqoafly on rrerj part ITben ihe menalmum baa taken proper eff^ ™ 
batr b aaaily twnmtfd. and f..r tkb pnrpoac tba bide la apread onf, a^ a 
b worked otrr the aarlate. Tha hair betag nrmofW. the hate a waabed ia watorw 

ehmnae b from the time, which moat be moat iboTOaibiy rffrctod. - 

Tbo beaTicK hidea are lor iho moat pan laaordefor aub lealbrr. and aa the ' 
paru are ntt off prerloiu to their bring prepared to aal^ they 

hUU or kweiai the earuma proee a ag tbnmgh wbab ibeae paaa wiU be deacn^ 
After remoriae tbo bau- and waahingjbe bbba are placed on a eoa»ei beam 
UOTXand worbedwitbaeonrara tool with two handle! (.^1109). in order to 
any Arab nr brty matter which may adbrte to ibem | Ibb bringdone they arr woiw 

on tboaame beam, un the grain aWi«,tbdri»a out thegraaao and remore any remn^ 

b«r. The/fAieoa nr. yremed into eakea nod a^ to making gto. aa ana a^^ 
portion of the hide or akia aa canmit bo eonacateatly worked. iTie hnirja »•“ 
^loTTti. to he nard in tbeb mortar) and the Uub, abo fog lb* hair, to wfia-maae™ 
and otberi reijairing tuck laafrriaU 
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%acb hidMlM ire detixDed foe marhinery partneei art next ItnmviM U i pit con* 
Ulninf TBler Imprc^pati^ with laipbnrie and, aluf acid rarjing frao to vt Um 
mtatora. TUa proerea ia 
calM ntittf. bocaOM ii die* 

IrmU iIm porn, aad inakn 
Iba ftbrea awall. ao aa to ba> 
cone moN HMcrptibia of tba 
artMO cd taaalag lafuakwa. 

Fortf-richi boun ia panrral 
aiiffin for thia oprAiwa. but 
more tiina may he nfrly tabia. 

From tba term roiim it ail) 
ba eoorlutlol that tba auk- 
ataoea* of the hide ii iaereaMil, 
aiid ihia ia tba (act t bat aa 
tba prUtioa ia aot iaemard 
h ia aoid that tba tboamakrT’a 
hammer *oald coodnua tba 
Iniber lo mocb that it voald 
loia oay Mppoaed advaatapa 
aruiap oat of thia iocraioe in ^ 

Jliicknam. Tbrir ia, bowarer, 
a metbod at aopmentitip the aobataooe of tola U-mthcr esiiad •bieb, vbao ooee 

cooimantratcd. apprara to rxiot permanenily i the praeris ft knovo to a aotall ratanl 
ool], and tba malarial ta laid to b« cooaidrrabiy utlorrU by thia muda of prrparntioct. 

n'brn tba bidca are aulkieoUy rourd, diev ora traeatbriTd to a ph aopplM vhb a 
taeak infntioa of bark t bare they are iamJUj, at firaC arTeraJ timea a day, that ia, they 
ore drawn not of the pha, nr moaed op and down m tba liamr. to praavnt tka pTnin 
from brinp drawn Into wrinklet. Aa tkr ooie, or toiuiinp infoaion. imkea rffect, they 
ara pot into pita cnutaioioe atrtmpvr iif ttnn, and after a mooth or aix weaka tbay an 

r ilaced In a pit, ill which Ibcy ar* atrauSed with oak bark, pmand by a proper mill 
nto ■ coarae powder. Tha pit ia thru dlled with an ipfoaioa of bark. In a month 
iia dec weeki the tanninp and aatraaiiTa matter of the bark will ban intiautely 
rombined with the animal fibre i tbe pit, eihonated of ka alrtoe, maat be renewed by 
taking out the apenl hark and repeatitig the doae of in the firit inatanoa. The bidca, 
wbirh wen plaeed at Uic tnp of the pit at flrit, ara now pnc ialu the bott o m, loetpu* 
liaa the ncticiii. In abool three moniha thia aloo ia apenl, and the procna hciog 
reprated two or ibm timea more the nncraiioa ia eompietCk The bUea ara now re. 
• Bwerd from the pit, nnd hniw op ba n aned- In the twogrta a of drying they are cotn- 
prcaaed wilh a aterl took nndaflrrwarda they an auijecied lo the aetino of a brnaa 
roller. Tbe ateci tool la called a pie i it ia of a triangalar ahape (fy. t lM),with the aidaa 
icooptd oat OV. 1110), preaeoting time blunt rdgM The batt ia thrown acron a pole, 

no» 


1 |IM) 





nil 



and tba workman Uking the pin by the haodlof «. • (Jlf. 1100), pretare it forriNy curt 
the grain aide ed the leathrri nfter cirefnlly compreaaing e»rry pari in thU way. the 
fiatr ia laid apmt a flat bed of tol'id wt»od-work.ltT<1«*J f”*’ «•*« pnrpo«e.aiiil the he«*a 
roller ieeworked backward and fijrward iinlll crrry pcwtwm b anfllcienily compreated 
(Jf. nil). The roller a barytinder varying from » to U inebca to length, andftom 
. * * .1 
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I m iW MM of IW Mi H* >*• I* ^ ***?* 


U fl fcr iW Mrt* . 

8 iiM iwaiiafMfrtr* fiMi m tW ' *.ia^ m mUmr^»tw 

Wrt aatf • hM, rttt* lW H* !• *•**• ****'■• • ** *** *!*,* 

UuvWrr UjfT rf Mk. Mf »W*fc •rtjMJ tnai4* •Mdamm *• •M* 

danni 1 M» «ka MSBiac wAtfix*. , ^ _ -■ . ..... .^ 

TW or»TMo«rf»M«UH[ iM li«lfc«T fcy di»»kj»»iM«^ Mif*" • J»«»* 

■ luM Ml iW mMW M WMmmm 


■MrM ipcMfUM, WlUWill MJ WBIW I- Ml. ^ 

CVm WWmMM rfWtaMl »»f7 MMh h W bM ihM b W M 
is WUi irf loos sstU iW Wlr U MdWWstly l u— . < .w|Mi^i^M 

W McstietuJIr iwrtsf iWsi hi Ik* MsMirsnsi«iWy M* iWs 
slwr MiMitIM by IW jr-Wi, km/,, M bM 


A fm*9i WiAm m i»e<i#«lM» W > » . .... 

■.JSspjSSfSMWlihMIiSS, •blWM^ to^M^ . 

CVm *iKm SMSstetsMl »»fj BMMh 1^ bM ***. !*- 

I (iImphI if iW hsir msI 

__ l» Aswri b * * . 

Ib«r sr^Ws ft«ii (trim Umi W'lbMiis«h «Mkla» TW ■ ' .- 

UwM bMa s Mb MM. froM iihlth uw l u s rf irriiil toii^ >"*.*?*.**V*f;!^ 
wsr; sU IW •Wtt* iW» BIS (Wi|BcM>y imtSmJ, ibst b. m«**4 —4 Amis m iW 

isfWWi. AfWr B MSmK sr «i« «sA« tWy srr t sbtsM i A M B Mist sis rf utmM sU 
bBibinA itniB*.» BBSS is MhsTpiM,IBBS«HMsfwiarblWy BIS pnUMMMy mW 

^"^’'waIb mb MnTjirtolibiiB bbW uIW 4 yfm% k tWy Bf» •****^ 

tlrsiilBA. »i»b noiB bsih saA B •tf«m#rr mhiWi. AWr sbaa* tis •nki tbM m 

taWa BBl bT thaai BSU. sbA mMbbwI M B BBS rhsifB Bf ibiB MB»«nBl. M 

M Uy MBM IBB MNUbii ibM prBM k nBBBtH BM m " 5 " ‘5 tW b M 

an tbBmMbly mumA. Tb»y an iWa riasiy AiiaA k tW —* ^****/t* 

BMiWt. AkWaib Ifl itaBnl iW Msstni bbA bmmi aoMyart biAn afu bma bi bbbb 

U-BtWrlSMwilWBMAUiflbMlWybBIBBlHWMlfMikBliNlbjrfWlBBBM. B» iB tW 

IBM qf kmm), ym away in »|<|B«fBiain« w aiWr parp^ by IW owtM, bbA iW 
liybwr Bmr hWBi an BWBB fi i i>M »4 b* tW apyai kaiWf irf Mast tWa*. vswr 

kMW^Va 1^. 

TW pnWM a# UBDiair Umt (m nl<nt. mk, fto.) B»« iklw* BitnAka. TW»f 
an tdaml ia iW Ikn pilt iwtU IW Wii f»B W lakty nawnA, a ymaaa 
nqana BbiMi iiBaB «B«Ji*A»y»i ihli briag M»aiB|iWWA, thiy anoiil swbiA la 

wMir w a* «<iai|iiit*ly la nawBa iW U«a. aa Ibr aa «aibla« faa anan in nwonl, 
asd (lini tBiOHmA m a liiiriBBi at pifBoa'a Abb(. dufi'i daac. ar msttm oA a Ika 
aatorr i k ibb auta tWy raaiain aboai taa ar tmlaa Aay*. iW atatr nf tW alaw« 
spban nadifiiif tW piarcn ^okWr a< oaa Ikw ibaa aacabrr j Wt« ataa ibaa an 
(WtarsUy haadM. aad aarM ua both iUn on tW rosTn braai. TW varbiac, 
}<4 bci| to tW acUMi nf IW pmiiar IniaiBai. amaa m aapanto tW naniaiaA bna, 
ail, and Klatiaawi eutiar, aad M iW wiaa tM ta nadir iW abla tdiaai, sen, _a^ 
nady lo iadiila ibc ti 
yaM to iW preraw Ja 

crisp kaiWr, sbds a faa bean aatrs ihaa k aiunary 1 
apraiity, both of abieh aoadilioaa ahoaJA W nay carrAiUy faardad aasiOM. 

TW abka an nrat ifiaiircA la a pd aialikky a weak astetka of barb, k abiab 
•bay uaAifiia aaariy iW mubs uraiiataf aa mf kHm, but iWy an aal eawwsaly 
aintHlid k iW kycn. Aboai tbm a aaa t W k aaBally accapkd k taaakp aaifrbiM 
but nf emna tba alnolrr iW abk «W aian adl W iW tian wy dn A. Wbaa liriaA 
iWy ai* db{i(iatd of la tW carriar, aba dnaaas iWw for tW apiHr laalWaa of kwM, 
abaca, and a rsriaty nf oibar parpnaa. It k aal aaaaoal (br tba tl|btrr saw fodw ta 
W MaWd libs raUaklaa. • 

lliaraabidnanakiiinslcdriharalUiBt|bataatWhanab)4a,aiUi tbaeatapM 
of IW part aa aad anr tba sakial'a rvaip, prodoaijl a Ibk lisibrr. k k a a i ia l brjpa 
aab}a«^ iW bak lo IW aetloB of tW biub, to cot sot ahat k aOlad iW >a<(, aKM 
k taaaad acpanlaiy, aad IVn|ankly aatd aa aa’ iaforkr tabc laatbar. It kTko lo W 
rcmaibaA that hea«a hjdaa sad ktft (tW bMaa af im^)) fanlAa aattia^ an fneaaafJy 
aabkrkA to a praraaa wlkd bak abanay, w abicb tW aloiit palti an ndarad by a 
raUMr'a haJib praakw ta laankf. tW Aim WJa* to taran iW aoaipWta iailiralbai 
of tW aniiaal ibaa by iW taank ia anrry part of iW bids ia tW waw tiow. 

Sbcaptbioa ira aaaaUy pn a art afVrr iW aooi is maovad. asd bafon tlmjae»i 0 f 
froerm k eommnwrd, lo (ci rM of ibc fatty maltar eowskod k ibon. aad abicb k 
aol nadily nawriA hj oad kaiy tm Maf, 


aattar, aad si tba wiaa tkae ta naorr wa saia puaat, am, aau 
a taaaiay prkcipia. It k laipoclant that ipral Wlnttka abeald W 
Jaat drarribnl, as loo abort a prrkd amild pr ndi wa a bard aad 
I a faa bosn aatrc ihaa k aaaanary awkaa iW srticW aoana aaA 


LKATIIEH. 


fiT9 


I# AO iIm tU*** ■fciww. iW wumI tW« citr tatUe* «/ «W 
nmn fii«4U» «l» tmiag m 4 iWiy t »f»>*tnirt. I« • 

IMM* faM Um iMUltl' M*cia0; llnek kMok h kppaaM (a af ia»> 
U> MMtiaaaMM mM aa tr aaila t tint otaiarW. bi> 4 lha 

LiMtrMiaaartbttu T»a «fi« mmtm f t rm tw wim tffmn »a ^ 
tkmm air \aaln1 awaM M fkanarlaf lha chMafaal anlsa «ai F r aa rw tl li|NWiarT, 
a pM far tw -y-Wta-A|^ IW 

aia ftaaA Ra» «W Mn^ *«. la iW awal way. Um^ aia aJaatal; hnfrcwrf a^ tha» 

-u4 If au Iwika ka fcaii4, lla? ara aanMia tr««4 a^ ae aa M ka vnMr 

hate. Tkiaa ha^af aaai aw laatk i te af ayaJ d W w ai aaa >iy« la olW. 
^lWa 4 *aaafa»fta»«W«»arhfc*H 7 «tr»abftl«a A abaal te te taaarA 
k aaa late apaa Ika fta»r. aaf KnacM mrtt ila Hfts iWa iW aww* fti^ 

W afaraA uaaa ii. aa Ikai Ika «4«(a af iba twa frwMa nuj piacb (ha tbia all 

aa/baMI>ta^naaa«baraaabAbilatbaai«Ta«abaf.rwibaati»aaa rfyrf tK« 

a>«aa4 fraaa. la Itbf anaaar. aaA a iblte fraaw Wap aH apaa Ibw. «wab y tba 

iiinal ikin Tte Itewfraaaa a»a ibaa piaebef iiftelj lapaibar by a artiw af artaw 

baha paaaia* ibraapb aati wl raaa4 lb»ir atear adpa^ «hi>b ti tba *kia ia a paopar 

waarlbr UaaapacataAapaabylbataaaiafliaaw. ^ a_ 

A aaaaa haatwaAaa Ite»a4 bhaaaa iba lam iina. bM vWcb, »ha* Iba ^aafa 
Iba WWaa b lambaaad by ««i^ a pite 

•hUa Iba Jr m pma iha ^ la aMpa te a MrtKorb baloa. Tbla aoek mu af raaaaa 
te tbal abaaaaar Iba btf la AIM. Vat tba aaa abaaa k W« opaa la aalaum a 
■aiaiamf-ni— »Hb tba li^aar ik n a a . aaf la aUa* Iba bydraatelk l>»«a*«a 
Ml fcrra Iba Dqaar tbraapb iba c ai a n aaaa farm by a ^ laAteteM^ 

•• teiaa Iba taaala late roaurl aiih all tba Ahaaa MkariBiiaaialy. Tba wtUa 
af ibli rrriinnT k arlacM by a r aa Wa a l pafapinabw m ibe aalar aar&caa af Iba 

**"»rbaa Iba taanbif k caaapkkA. Iba appar aiopaoeb k ^ ■ 

— M rmm of Iba Uaaar Tba ft a awa aia aaw lanaoitA. tba Valla art aaat'raaiai, 

p-Mbf, aflar.b^ 


"r^lAmiirilf ««l HtrtaJ ph«^ 

aairal. by WilHaai Unka, af IMaiiBairr, taaaar, b Oolobaf. IASI. Tba te^aflar 
m, ii.»ahM b aimak taa Ibaor.aM byl^te 
baafliaa or Mnibg orar, rrerlw aa baipkte taaabp brfta* ** . ^ ***** *!' !**? 

mio u vbM tWiP ipn t w f mdmg •dfw wt 
w»«a tlirw4. m mm $arm • 

A- kap mate tkaa ba aaapamM by m aam ^ 

wa,te MeliAMnMr dui Ihm; hukE wiihte • w<wmU%‘\mrrH nek, mttrnMrnM 
C^y^ a bank bma. AkateaaLbaf tba k laft^waAtetbaBW iwcM 
for iba^ntaa af btmdariap a ftiaaal ibraapb wbieh tba roM Ha k h’UiU 

bte^*kirilU k ba IWL Aftar a cartala blamal. mAM Tarwa wMh ^ ^ 

iba bkla^br aatar aaHbea baeaH a a mtikl. and dropa ba^ la fam ai Iba bmt^ of 
Iba bap. Tbtaa art mcrirnd ta a paapar aamat. aad wban tbay aeaamalataau ^kai ly 
amy W poofad baab luatha Ibaort i Iba ba( baiap iba^ aa wafl aa by a frmbaapply 
Anal abaaa. kapi eateUially dtealaM 

Wbao Iba bidrt aia ibaarrad m fcal bard ami Ar^ aWk eaaay pan efl^ ftak 
amulty damp, iba air of lha Hanbg apaitmam. haaiap ba« al^ wall aatnili^ k 
m>a te ba bmuad by propar maaiia to a iHapafalnn prid^ 
to 160* af ya b raaba i l’a atak. Tbia baat k to ba malataHM^I Iba bidai 
Aimrr aad haiAar ball atria. W baa tbay hapla to amnaw. a appeaia aaa b ^a 
parUk and wbaa iba taa ^wte an darfoat iillla dlnbntlaa. Ite bite amy 
to ba toaaad, aad iba tap «•! ** amalkd by ealtui^ » fam *!«>««.»« » 

Tba oatoradpaa batap parad a«; IbablAai art to »» 

Ihak aaipa wte viiMa iba lacW lha bite abmld ^ ?***^.f *"*** ^ 

paeTateSaA^km af hnrrawt by lb# ban. aad to krtttea tba apaabk aclkm of 

*^y^'wI>oarH tba pataite -yi. that« kHr amjjte faanrd aa aotopkltiy b laa 

dayt aa ktoahl ba ta ton naatba by tly ana l a»a«^ . ^ .rnlrmrina 

Maaan. Knoalya tad PaaalmQ' ohtbard.a pa^ » Ai^ate^^ 

Iba bipnpaattoa of ikmt wUk Haulm by aaip^^ Ibrm m a ateajaa^ ^ akteb 

lb. tor ktoW aitratead by « kr pa■^•aA ** *1*1 C 

toiMad. la Ibk way, k k aappoard to peaetoala iba bid# w efaclaany a to ba H 

ibaklr kalbar k aaafc by taaabp kab aad kid »kba wkb wfflow barb, wbeiioa H 
I m apraaUa aprlL ll k tbkdy^y^ad ap lala pbaaa. 
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LEAniEU. 


A dw4 trnu* •!«■ ‘**.*^^*f X^ ^t. ,w bJTrf A* CMluag k»tfc» 9->^ 


■i«>»iU*J• tB»i»*fc.«»M!«.wl>»«l<r»l>«»r»»»Tt m*r^ 

for NTMcViM ■_i-^^ . irfur brUa vmIwI. mt iW* 


__ ' urt ■•»> 

Mraagl} raMrA«aik»«««»«» j ^ ImImm kaifa- O* •«*••■ *■■ 

tXl'^U^ i- n».l*» •aWT. W -pan-# Ik. P»« 

SJlX'tir; «a -.0 . 4 «U - tk. .P««k- a.k..,a«ll,. - 

ki lb. ink of n-pk. k, 

JSL ar. laawt 8-00^10.. Ik. *oolla «■ (ka oaitiA# 

Tb# ■kint.aftrr bAvinf br«i w*il toftragd I# tb« •*••**• 

a^oa, «. b 7 aooA^ uTk *rt^nit 3 

compM.1; bp wwoiriB* anj wtaria ^ -' *— ■ ” 2 ^iUm 

ala la Ik* Airretioa af tWIr bnaJtk. lo^»»»^ T’^rTT‘ .*”■ r*?- ” 

« fkl W wUk aalw *k»*. TVy am do* i«<1j *a «*» ahk kUAwwkr 

Miiiaa AOtb*^ o^ kcaa *Uh JO gal low of aaW. •»*w^SlT^br* 
ZJS. fc* U.rr. 

Skry **l»r. 0» waaia* oal of tk. hw l^y tn r*a^ 

zt is, “ kk i. a 

mt»A - — tUbiM |iod»U of ftlom for lOO •khtf, lono i^ "• ^ 

:^k'nro:s7k.if p<i«uof-u«, “:r«':ii^’Jr:S!r"K'-jT^ 

burmlWofo MO UUfodoortI mto ft c^p*t **^,*^*2, - W il ftfo 

fab^Tobltmitit ft ftll o* Wb«ii «b» •obiiMio U ftboul l« bnU, ibm f»™» 

I-* thniagl'liM eoHeodar bto a hwl^i In Uw ** 

!Z^. dr»nin», ikoyjOT pat *°«***;r Utolkbk 

•nUmi#* te kmkMhft ibr ftftltft. Tbfty ftftf ooo rrftay to forriw ibft !•■•*• ror iw 

from 13 to 13 pound* of ^ "" Tliii“ibi*iItM tmft ^ « 

sa;:xt» -s? 

Th. aklw *4 aorkad oo. aftrt aaotkw in lh» paaki and ^ 

rtw mTIa immm^ in k kir a day. Th*y aw aC^r^«»wl aad drW yon P-*. 

b a propar apartaural, »ariin IWaa I to I S day*. •*<^‘**1^ 'I2*^ofnl««l ihmi 
TwVbel^tk* pati* a« 10 nhit^ Ik* Aiaa. lo wftaa Uapin. and to pwdfrt 

frJI^bTlSrtwla* CLnw af ^ atmiCpW Ztl^alb^ 

kriitl*. Th*y «anld not b*or aoHiw* *!*>• «k* kj* g b a 

alkick baa b*Jn mtwdacrd Into lh*ir aobkanc*. Wnh ihm *1^ 
tab of daar aalar dariag fl»* a* ala mlant**. and Ikon aprtnd and oo^k^ JIT^ „ 
^ «• borJL by iki. ato~a la leagOi, '•.‘k. propo^ S to A »• 

Wd pobtoiaatba kft mtliato. Tk. aUiton**. - atao hW bfoagkl oat by tt- 



LEATHER 


CTI 


XT-Z; tm* taJTZSw •*".w-«»,i .-si" -sXl 

Tkk ki^k to »«*< .-ck.4 

(kiM ara •“'jjjjjfTT j iT>l*i*?--^y*“ **“ »“• iiii ^ a na M. 

Tkr»^ tlwn 4nr4«liB« 

SunkiT^T Tr^- MiluSlir *^'fc«i 4ry lfc«y ar* •ork»4 « ■» *);* .*^ * 

Tkr,«. -.. Ai« ^ i.~i«fc» 

ISij »r»^ •** *^- ** r‘**: 

tk< AmomI •kin*. I«rt U to I^*J T!r^- L^, „ to 4rr. f W» ttr •*»» aiMtow^ 
k, .^ktto* f.M w.^ •*• <*,a litoy 

yLXl7V!:iiM U,^ toUk Ik. flto« to «k, to. 

srlS:* X.k*Sitot u? ^-.^‘ •iirxi.rs: 

oal; Um tkWwr Ifc*totoft btotoUlh.■«•» 

r“w‘^i^rnL - a.,. S. . h^k ptoi«rJ mnk «.^ 

sircsirisi^"^*" 

<toi»to«.to AiMtoytototor.— 1 to 4 «iwiT»a.f ikrir»|M*n.to by 

w tkoto dMCTiM iJm (SawTUito-btoto. IT* cto»in« 

• tMMWto kai tr. kli|to ta to totoJi" •>>* tkkkwjM. .kil* th« b»i^ 

|tot *rTto» to nttoitot lUI .amtototot, thmtoto «» •l•■y» tnau* 

^„,oAto.to4«totok. 

h linn X i? hjn.Ar» fcrr«n rsfxj'ii 

m.^snr.w jin Hitoto to. fc- -btoc. TWto •-^j- •«« •* 

Ik# pr*. tod tot^totod totkt ^ „B|iJr<l by lk» ktotoiaf . lk«T nay 

Wbto Ibr »ktotb»tokwtoto»cJr.tly•tolWi^ pg™ <7 t,ui;th* t-gm 

ivcrir* lb» flrto «il ",lh« »hlii» i. difffrrto ybtot. w M to top^ 

w# dlpP^ i. lh« toU tlirtllT b* fhattoTiiVk ib« ».!■• °f •*•• 

owtimh oTlt to taibto^ *kn>* torfato mVw< 1**1 tor 

kooito. It bto th» 'm. liM’t hSwto tod ikTW. kto* tlw Wmik 

lod^WT. to to to fan. hrfb ^ 

ttflh»fkUjii« «iIl.to|b«mmb^t^ »rtn« tod the 

to the btotoT to W. «k«*^ " . ^w'^llrd iiH -r*** ^"'^d. ThewritiftodW. 

A.,^—. 

diUte their poret, tod to toililtor iketr ««to Poke tn ewpewlrd hori- 

i> • .hw.bjri^T • tot huh. tbn^*hWhoir*i- to. 


r Mcd be. 


mScIimL a tiiito«b*» eWtoted iwpermt w i 

Tki. nprAtot itopiitw Itftol iktU tod top w lat^ . emtoto* kttifc tod the 

k' n:*2L Wr^Wy^ptd. 

IwrMt "krtTby Ihetorfbeeie OtoredSStotoai tihleh b rBrrted by. 

The «hl» «• tow totoM to ot"]^ « •T*"^ ^ I. tkb they toe 

potoeh lyto M *• •bni.*. kr.^ to botlCT I ^ „ti,ijr |l,|ii«ie ibto 

A*" *»*"« **• aa'*** 

2 rr,wSi.t-‘i?:.nE:i * w— —*-• 
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I.KATIIER. 


[>• WOflUboB f •nWM !•» TTO I 1. ' — - 

4 •Mil *miiu fconw, fciWiW k>i4*^ ••4 mIW ■■dl mU Im am 

»e* wWi ■ fcoair »« 4iiM«»iii« ik« MlMiifc • n« W iMMwfwnf A. 

, ami artmi tatmUiary tala. L A atmmtar, • ftal b%|k. fcy I* ^ 


TW 


iWW < ff>a»try. -Tki. i« ■aiiafcrtaf.4 ».y h a p i faya t ^ 

tvoaaaRlia Tb« wartuko^ b KM® parti» I-A tk.^ ^ iW ai. » 

Mr—, fatawkid ' 

•anar b a AnaaM 1 

la Um aolatiaa. aaA antrat takaUiarj i . . ^ . , 

•laan, cafakb mf Waf maia arrj itgki. ftir pnaanlM iMbtia ^ Tii!;T **S IjL? 
caMar Wlar, at nAdtai aha !• iaat a ia IT* po an Ai of laitav. la At rtMib rf ika 
aa^ b a apurt anaa ibK at—•kick aa iraa y—b plaaa^j k aaa a tyl ataaaa 
Tkiibta^vbkckiaMal. AlaBahiMaaHkaa»a*aaa*la»~lah*a^akiAaaaapT 

Ita .fcab baatli. aaA aa-khk Ikr ba«kar b apn»4 aa laartaa ^ pra— 
pan kita« tbt cailiac b IM •ttk prtaa Aar tawiiap lha balkf* afoa 
Tfca Aaoa b aaaU to akat paribcll)' atam- 
Tka Am apata t W a ataa aaolapaMa to tkaaa aT aaaa l ag artltaalaf I Aaa^kalaf 
wadwi. am la kalaaa, aka*«l. aai atoapoA faa «4 koata la tka rlt*. Tk« — 
Ikea «lMaa4«ilk A ertpo^aT alaia, aa4 »J paaa4a af aak. a fbaa of k«4a 
«kkk»ai«barr(aBT0toM>paaa4a Tkataanaaa aak aoAMa tka afart af •••» 

aOnKb tha-oiatartal ifcaab. aiplprraarttalkaaapplfaartaf Ikaakifc 

ala» aad ark afa dbaalaad. kot waWr la poara4 apoa Ik* kkba pla«a4 to a aai. a»4 
an tnaapM opoo ky a vortBaaM aalkiap npmlaiUp frnai Ma tW of Ika tai la tka 
nOiar. Thay an Ikaa VnbkrraA into a aiaiibr raa Mataiatap aaaaa krt matat.ata 
akallarly ItwiipM apo®- Tfcay aw aral t taa paA Itor aipkl 4aya la alaa waiar. Tki 
aaatr rnaak of ofttalMaM b fopratcA a amaA ttoia. 

Tfca aktaa an no* 4rb4 aitW la tha air. ar a rtova rooai i fc^a* kataa ^aha 
dry, ikrf an AwklaA ln>aik«r, wall atitockad la taka «al thr •nakbt, aa4 p«ia4 a|i 
Vfktn fry, tbry art apaia trampIrA to epaa Ifc^ paraa aa •tfl aa aa nadir tka aaia 
pkaal. afttr «toeb ihay an akltard by aapiaan to tka a—. 

Tattii* at tofconr naality b aioptotad tor griaaap ika batkar. Wkk ikb *!•• tka 
klAaa an kaap apn tka pair* to ikr tioao tta*a r»aa^ Ikaa laM apaa Ika laWa. aad 
lMaMa»4«lifclkaiaau«awha4uUilkrfitoaia<nakla. Tkb pkaa M laid aa WnMkar 
labb. b lhara conrod •uk a aaeoad. abailariy anaard, and aa fartk. Tknt pmada 
of fai are eoauaualy naplayad iur <aw abaa ad balkar. 

tthaa Ika tkiny ampa, or dAaa« hiM paaaad tki*ia|k Ika gnaar to ana apaftolaa 
pb aai l , t*a war ka iiia laka ikt tral piara to ikair kaadatsad airalak k "*M Ika 


boniing ahareoal oa tka ginla (ar a ai to ata, nUk ika fiaak aid# la Ika An. Tka ral 
are paaard ortr tka Aaaat ia Uka onanar. KtmMamm^ ika piaan ara aaacaaairtlp 
bid oo an iacUaad takla eipoud la tka Are, abm Ikaa an aaaarrd *i(k a akak. 
They an Anally knag apoo poiat la Ika air la dry | and if ika vndkar ha aarn^ ikay 
ara anipnidrd oaly danaa tka nigkt, ■« aa la btoar ika kardraing af tka Baaar. 
loniad od the alnai kaik, XL Cnraadaa kai aaiptoyrd witk adiaMaga a haap afdilata 
aahdtaHc acid, . 

kamm kaHtr.— Tka Rmabar kart bag bora poaaratrd of a awikod ad naklng a 
pmliar batkar, callad hr ikaai yarba, dyad rad wbk Ika aniaia t ic modm ao^ 
nu artiab baa km auKn aonghi aftrr, oa aanoant of aoC krtag inkjacl lo aioald to 
damp aitaathiaa, baii^ proof aguan laaecu, and area nprllhig lam mna iba abtoby 
of Ml edoar. Tbr ikiM at* fr^ froai tka hair ar Araar. M tUrpiiig to aa a*k>lra tarn 
vrak lo act npoa tbaaoiattlAkraa. Tkay ara Ikta riwad. faikrd (or a bogar ar rli n n i t 
linn arendiag to thair actnre, and fmnaaud to a prnprr atarp, aArr lutrUg kaan 
aaikad to bat walar, Tbiy are taka* aar at Ika rad af a aaak. kal Ib^ any 
ba ilaapa d a aaraad iraa If diirmcd am nary, to opaa tkelr pom. Tkay ara am 
clraard ky aariiag ibtai at ikr buna oa boik Ika Aart and gnito bdta. 

A pacta b aatt cnaipaai^ for too aktoi, of Sd poaada af rra loar, wkick b ml to 
fmaent aiih harm. Tbii dmigk b worird ap ailk a aaAbiinil <|Baatity of wairr ta 
fcna a balk for tkaikini, in abiek Ihry are aatkrd brill konn) lhayare ibaa mna- 
ftmd into rmall lata, wbarr Ikay rmiito dariag AJWca diyi, alVrr akick tkay art 
waikod ai ikr rircr. Tkaw opcrnlbaa tarr* lo prypare lha ibiai (or atoorbtna ika 
aiariagrat Jakar alth oniforaily. A daonctkia of allloa bark ammm mad Saka 
rafmm) btiag andr, tba ibiaa trr haaMrard to iba Mter vbearrar iba im|atalan od 
Iba iMpMT b tadbirally baand noC lo Imnre lka''antBml Abna, and bsodlad and 
p r n a mt Ibr half an (ioor. Tbb maalpaUlioa b r r p inla l talca daily tnrtog lha 
paliod of a wtab. Tba lanaiag toftmton b ibm rapaaad, aad appliad lo tba nan 
■kiaa Ibr aaoibor aark t afttr abkfa, haiai aapoard to Ika air In drr, ibay am rtadr 
Ibr balm dyad, aad tbm catriad aitb iba taapynaaulb oU of tba buk at tka back 
trac. To ikb nbalaato tkr Buaaia batkar enraa lu pacnliaritiat. Maay axidra bar* 
bara praacnbtd Ibr anpahag k; but Ibr Ailbraing b Iba aaa iM a rtb ad ta Rogrto. _ 

Tba wbitiab aMn a br aa iiat apidamb of ika Mrca, alf i pprd of all woody pon>, M ia> 
trodaead Into aa iroa boilrr, aklek, nkaa mnOrd ftdi, b tarertd tight akb a taallad 
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A m«m 4 Mbr bM ^ 

I tmt thmtnt, $iti it tanA »o !• ■« tfc« c4«^ 
_ «4mchW. TWT.r»lh«i«*«trf.t»»hM«h«»PI«»*«^ 

ute (W Wnk hub. Tte«a4«»lMar«/tAbi9twMMbimk M^autKlWiu^ 

■r lb* »|*rr IwiWr ii immi -rrr miA ■ ckf lirtik rtW" wilb « 

Mi tB a ml bni, ttU ibt ilMtUaliealit (i 


bM •!. fc»*W • |Jp* »<^ *«* **• “**• 

MM biUmM mcbtan tu te w —, ie «w err 
after Uw tv* MV M*ri laitHW. TIm^ am 


coiapiWei. Tkie apefatiaa, tboafk 


aaa caMaa* ta a mi aeaa, ua uw a ^Hinn w w . . --- -t-— ^-w- 

nim ia aaieaniaer. saA aMeftJ a# aaaA, aaearf* He pafyaw ^rbttly i ^ Tiw i rna 
iinnirr nrrr-T— aw4 ta Mellaia for diwillHu «<«A Ttaeair vaaU. baamr. ta 
jMr»arr«MtM»iH aai reathwir.. WteaX abara baA—are aetal.A. Uir« ■ 
IbwiA la Iba aaaar eatTa •»»? tl«bi (erairr a< rharcaal, ead ia tba aadar aaa, abieb 
aerrad m a lacelear. Ibat* la aa aHf. beoaa. eaipfmmatia tti^ af a erry etraty 
eaMlI. abirb it mini abb tba tar. Bad abtab ftaaH e*er a MaU amtby af ir^ 
tiaecar. Tba fanaeraiattrr la tba ail eaiatoyad la liay***aa»e tba eV— by aariiaf 
ll lala Iba daab aide ailb iba aanWa laWa ll it dtllcaU la aaba ibla ad yaaet^ 
abb aaifcraiby i tmi Iba tUviaa* da aal alaaji aaeoairf **.***^ 
lara aal BMay abiaa ia a ayatwd aawa. Tbb all a at iwawa t abaiaad bi /i— by 
^baditia^M lilt Mwk hi cvpf'V «illiit iW W mtmmm ^ 

^^Jbliwd la raid aalrt. Abaal » r» 

^bribM taibtba tbia aU BMl eaiiuy baftier ibry ate ftiUy dry. Caw ■— W 
UbnrBal?a|>«lylaaaiacbarM.^ bBr rf be aa^ ibraart lad wabi^ ite 
areiaaidaafibafaaibrr. Cbnrrral baalaiawiiptfd >ba ebwwral a^ id tiui a da. 

.. -- iadiiiff H la hr a yacaltar i iaayn aa d. baa aalltd d 

la Iba rraaliBa lawbair far Fabraary. I»«A Mr. Ci^ baa |aiW^ a—• 
Jailrtaaa obwrianaiM aa tba yawaaa ai uaay ». Ma brfim* ^ 

brlataal aalalaia <d ibt bidaa ia aarrr cewbated aiib tba laBwa, bal la aMlrdt far 
ba ibiaba ibat IMiVa. rf yerfarlly dry bldr. *bas draaad ft— ratraaeiaia mstirr, 
abaaU. aa ebrHilcal prlariiia^ afti^ at Waal law Ita ad Icatbar* Tba aai^ 
ULUjaiuta at tba biSTfor tadalaH ba Wllrraa la ba a aaeteftd yraa— la tba 
ba*i»fa » 'be aabaina# aad tba rUaeala^ ba ga^ ^ 

Ibrbaira mHHkat liair tor ana. lao. or tbrar a«U araatdty *» tb. a^r a^ 
letiwr at Iba abia. wHU lba baft ^ AaiSwt 

__ A a^ _ toa.; - Ua. attjanmm mt to kdael#. > hll» f WOgL MKNW 

U u Um thfliUy by « •»o«hWriji* »rr, UU 

tbaardTmia ft— U ae ra a d by tan|dwn t>atn>y<aw. A third l?]* ^ 
lacibiMd la Omaaae, eeaalati ia layta( tbr bite » ar |ala. cave ^ 

w%a,aoutoramWift«baat,Bad la Inoaea tba rpaftwair aadUiia. Tb—pUaa. 

MMrtelU tbe tmu htficr. •!« apl to uuMO tbo ^oomy oC im ^ 

Til, l—fr fi niif T in ^i»[iia« Iba bakrad Wdra ia a lolalioB at faftreab daafa e^ 
tataiaft. |ir.lMaayi.aMriSMad aai i a m l e . y"«*« 

abaepblwea od aauaoaia aad Haw. a itb araar af aauBoaia. and rrty ftratral^ 

autirr Tba dry bldrr art aftra lalArrtnl ind of aB la tba ojirTatioo rf lb* (aUiaa* 

Weaka. wbftb aaaaa tba ^araa, bat at Ibe ewar tftaa preparaa Ibaai for tbr aetioarf tU 

baiiag aad bawi aabtoa tor ihr iatrod—ioa of lU <ua^ 

tolliac ft fao eWrat *br Iraihrr ft ayt to br too limbw aad ibia. Mr. Ur roae^ 

tbaiX Kaiia* ft IbJartoaa. by »« 

of Iba ekia. lUftb-laaed laalbar ft bjaea. aei*ha bflil. 

tabaroaral braiMlalloe la tba bauag Aaatbrr proma baa 

Ibm^ bora adanlrd ia Sea York. Mator. Sra tlimpahinr, a^ aaaa IM 

rbiladajphla. raJftdJbat laearraetly. caaf «>-b<?'.«blrt 

kidea la aMbtetraiiraa raall. iwa Inaprr^ra af ao Fahr-. km 

tba IhckUaa of eald earto* aalrr fnaa pwnie ta tba roof. tU bidri Ut ag trW 

loat^ arXoeaeadrd «^ii raaft fro® « to llday^ abea ibr lajir » aeU luoaaad. 

by Iba larra oaframa rtfcei of awftmra. wj^t fa^tyioa.- H. M. 

l.eATIIKR, MOBOCCtX lifannaw. Fr.i .Sj#Sa«, Oarat.) Mor^fto^of 
Ibr ftaar ,«aliiy ft wad. ft— (o-ttbiaa t^ awb 

leather lr«a) Ir—eban* a *!*; TTX .X'Zb! 

to ivaMTr wbieb they air luakrd ia water far a awtaia tiior. aad tbw 

iwiled la Iba^p*^ oallad hre^ia*, abieb oee^ m Trf'uZt*^ 

toaSlh oa tba^h etda. aad Ibe^ air aa at etae pad 

®T«al dato. daria* abieh yrriod ihry are dram o«< whh a bo^fttaa tuar ta b— 

laid m tbi eida of tt® tat to drwa. aad rrplaayrd alt^triy. 

litUr Uiaa. wbrraby they are rrAlnaUr defSnrrd M theft hta. ttbea t > ^ baa 

Como MftriMlW tomn tb* iJkUM ow tJwa ootoo* by oo<, Uid oo eaows br«m. tw 

aark bmSS! -btoTiaad fat Bo iaoUaed r»it<— ».alto« aa a et^ W 

end. at Oirirti aoaeaairot for tba •J® 

aaaeara^rhieda or kaifr. hawaf a baodla fa aacb cad >Jb«a aabai^ 

ara ttmt mm loabad ia faUb of Ii— toe a fca dayi, aad ibea icta{>ad «b the iceb 
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till* to rfBil«r U »rry «Tfn. For mnoring tli« lim# which obtlnicu ihoir porft, tai 
vouU inpcflr ibr tanning procrtt, f* well a* to opi^ the** pom, tb* tkiot are 
in a warm temi-pairid alkaline liauor. matlr with pigeona’ and hen*' dung diffuaed la 
Prohalil}' tome rcry wi*** acid, inch at fei meiilcd bran water, would tnawtr 
at well, and ant be to offcmiw to the workmen. (In UrmaaT the tkiat art #tit 
waabed in a barrel bjr a rerolring axle tod diara) Tbe^ are again teraped, and 
tewed into hags lb* grain onlermnit. like hladdtri, Iraring a tmallorifiM, into a hick 
the Dc^ ot a funnel la inarrted, and throogh whicb ia poured a certain quanlilji of a 
atrang infetioii of tha tnmach i and they are now Tcodeiml lirtt round the orlticn, 
afirrocing lllled out wiih air, lih* nhlonn bladder. A parcciVif ibeaa inflated liine 
are thrown into a eery large tub, eonlaioing a weaker innitiao of tamarh, where 
they am roiled aboot in the midat of the liqunr, to cauac the infbainn within to aet 
BCkin their whole nrtkee, at well at (o rapote their milaidea nnifonoly to the lm> 
Bing action of the hath. After a white ibete bladder iklna arc taken out of the bath, 
and piled oeer each other upon a wooden rack, whereby they andergo toch |W'nta 
at to force the recloaad inftuion to penetrate ibrongb their pnrea, and to bring ^ 
tannin of the tnmach into Intinute contact, and to form a ebraical combinaiion willi 
the »k in fibrea. Tha tanning ia eompbiicd by a repetilim of the pmrru of intrn* 
dneing toige infuaioa or dec^itio into them, blowing them op, and (iMting them 
with agitaiioa in tin bath. In ibia way goal akint nay be well tanned ia the coniea 
of «m day. • 

The b^ art near undone by remoring Ibe M>wing. tha tanned ahiui are aeraprd at 
be'ore on the aarriari’ bench, end hung up in the drying loft or ibcdi they are eald 
now to be ** ia t^ enuL’* 'Hipy are again mutetened and atnoothed with a mbbiu 
tool before belog anbJccUd to the dyeing opernlioas in wbiah two tkine are applisd 
(are to face to eunfloc the dye to one of their mrlkeea ofily, fir the nk* of ecaootiiiiiog 
tha dyeiag matarials which may be of terrral diffrient cninura. The dyed akioi M 
grained by being itraagly milked with a ball of box wood, flnely grMtred on iia 
■artbe*. 

rrrpnratory In being dyed, each thin Uvwrd together cdgewiia, with the grain on 
the ouutde. aanl it ia then mordaiited either with a aolntion of tin, or with alom water. 
Themloariagiical^ rocUiwal, of which from to to Uouncea are required for a duico 
of ikina. Tk* eorkinral Iwing koilcd in water along with a little tartar or alum for a 
fow miontei, fortM a rad Uqwar, whiek it ftheird thmaab a linan eloib, and pnt-«t|to 
B cteaa caak. The akiae ate inunened in thia bath, and agitated in it for about half 
an hour i they are taki-n out and beaten, and then aobjactad ta a aecund hnmeraii min 
the oochineal bath. After belag thnidyad, ibtj am nnaed and tatmod with tfictlian 
enmaeh, at the rata of two poiin^ fur a tkin in moderata aiaa. The pmiceei ia per¬ 
formed in a large tub made of while wood, in the liipuir of which the iIlIo* arc floaird 
like eo many bUdilrrs and moeed abont by mannal labonr during fonr hunm. They 
are then taken out, dratned, and again inigntted to the tanning liquor i the wboW pro- 
c«B requiring a epac* cf twenty-four honra. The akioa are now nnMilcbcd, rinard, 
fulied with breltea, dralntd, mbbed hard with a copper blade, and laatly hung op 
to dry. 

Sum manniactareTa brighten the eolonr by applying to tb* turface of tho tUna, in 
a damp atale. a lolBtiao of carmine in amn»mia with a apooge i otbeea apply a deco*- 
tioa or aflroa to enlieen the aenrtel Imt At Parii, the moeaeco lenthcr a tanned by 
agitaliun with a decoctioa of aamach la large eaahi made to r e t o tre upon a horisoolal 
alia, like a barrel cfaam. White gallt am totnetimet eahatilaled for (iiitiarh { a pouml 
bclM need for a ah'ni.« The ahfna maat ha. finally cleaned with the ntmoal can. 

Tm blaekdye iegieenby appl^ log with the brnsb a wdotioa of red acetate of irM to 
Ike gmia aiile. Bin* it cntamnnicatctl by the commoa cold indigo eat« eiolet, with a 
light Moa followed by cocbinml red ( greun, by Saxon hlae fidliiwed by a yellow dyt^ 
mmxlly made with tee ehupp^ rooit of Ibe ’Wberry. Thia plant •met atao foe 
yellows To dye olire, the uint am fird panud ihrougfa a weak talotioa of green 
rltriol, and then through Ibe deeoetiim of barbemc root, containing a liute Saxoa 
Mac. Pace rulonr ia euamnmicated by logwood with a httte alma t which may ba 
roodifad by the addition of a tittle Bnuil wood. Ia all theae cnaes whenarue the 
•kina am dyed, they thonld be Tinted, wrung, or* rather dniord. atmehed npim • 
labte. Ibea bcMnearid on Ibe gmia aide whh a film of lineead oil applied fj meant of 
a apoopp, to order to pnennce their ginaaiacta when enniad, aail to prcreiit them 
becking homy by too rapid drying. • 

The laid ptueem ia preparing morueoo leather le the ending, which bringaont the 
Inatm. and r ea liwet ihe original anpplcncta. Thia opemtioo ia pmetiaed ia diflcma* 
maaoem. arcoediag to the purywar the ahiaa am to terea. For porhet^hooka, po^ 
fblloa, and eaae makiag in mBahlhry mnat ba thinned at mneh at poaaibte upon ^ 
flaab aide, moiatened tiigblly, than tIrHrbed npon tb* table, to tatooth them > dried 
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.«_U.„«I .«.i biilr msKd two or Uir« timet through the cglUtdrr pTH# in 

h in diction* toiriWy. W okSW-'ly. Voooi.W. .1 

j; -~3 r.^ru.'S'JX-.u 

■^»f»ttQr.rr«iDOTrt iWt before the opentiojie on the 

iTi^' I— A ■ •iiSi,'’ ‘CS* l3"iS'iliH S 

»D^ei Bomibic from the enriiliant of the txteniel etmeepber e t tml ^ 

pitT Z Sy*^ ^'J::^X p«i« *»«w »>-«• 

;rU3forbmu«.for ».Wn|f «b. 

e« the Wt." After being pta^ ^ „» nb- 

•one i»j» to reinoTw the l»»e »»d *y Th«B Me 4 ii»mBir»Bhdnb. 

)«ted IJ oemly the »me proceme. - ^ fur- 

thiM do »o« in generel 3 l^her gMMeellr Itmvm 

nlthct ieether for two pmrt of *w»eU g*«***- nnieeM of dTeioJC, tamminit, 

the Irtlher-tiv-m W ■ while tute I bu^dergo • prtKwm of ajntig, eoneo e. 

“»Uokin#."*o, before bebigcut^into^tori^ Ulbe. of good RWibn 

The U«.ng Xi^^McZ^riei dytl hdf U. 

tnmacht but for leelber which le to tf * *_» ■ ..ftirtnij Inferior ouetiklne 

thfw somiter. of- -- ~ll.nui. «. moriojed » preformcr. Infmorgo« « 




torf hOd .w. to a™., to I- 
eeerim to* rutod wi.b .^o 

•re dyed before being twiied. ^Thietoethod le preri *—tiTllLnoeo of wuhnig 
Irirtrr of decT .berp *• Afoi ^^iy 

brm«l«.At.oadfcrv*k-ltoihcr.to€dtoelr«iiigpUU. After they «rreo»pi*« y 
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-ulMd timrd. »n4 be«mr4, u »l>o»e deicribed, tkey l>»»» 

****!?*. vMf>r uAum uul »lj*bllity. Thta r»itio»»l of the frmto k 

« friaind," uhI ITk don* eillmr wlih ttw rwind ci^ of * 

Bamiae-Moa* After being freed from tho lime by iteeping u farnienled iMn^eW, 
i^T ere prcMed »» dry M nuj be, »nd nre then impregnnted whh 

rtwEnTtbe t^gh of • kind of fulling milU Prer^Uy » the «|ipl^iio^ 
IhTolktimy u« oenelly beet for loiiie lime Jone to own l^r 
■kin eiT itretched, bang up for iomc lime m tbe eir, Ihcn fuUed with od m before.^ 
nriKeei which k 8 or * limrt TTpreled. The nil i» elowly ond yroly ponird utioB ito 
tbe trough during tbe eetioo of the heeler*. One hon(..vl akhu ujnelly telw 
jTn SrteT^ ••<> •» «»>>«“ The failed oU 1^ ere thrown 

hTnt* tulw. eii left for •■>»■ time lo faniwnt, end theroby to combine more intii^c^ 
wiA the oil. They nre lieUy Hibjocted ton week poteeh lye ^b. lo it np tfa m irf tto 
loocrly tdheri^ oi They ere iben hung up In tbe nir to dry. end draeed for tho 

“leather. UtrSSI an. w laeneJ ol Kora*. TIh! hto tj ^ 

miber IVeeh from the nnimel or dry. no mutter which j they M 

3 dnyi end nighu in i •olutioo of poteeh. to which Kme qoicklhno k n^ TTw 
potmh need le mede of tbe irte culled In Buu d.ei (the common c mb w^h ^k 

uJd lo he prcfrmble lo eoy other, if not eeeenlkl» U ie ^ eo ihnt » 

brown colour nml nf eifeerthy eppemmnee i nhoW IS p^of lto(lbo pood k.W 1^ 
Englieb). and 1 poodi of lime, eerre for 100 »klni. A* th^ huTc m *»y^ 
tuining the degree of enueiicity of the elknil but by lu rSret upon ihe longue, when 
they Bud it wenk they let the ekine lie longer lo tbe eolutioo. 

When Ihr ekine ere uken out of tbii eoluiloo they ere eorrkd to Ibe nerr, end IrR 

nnder water far B dey end n night. _Lun.v:.. 

Seat s Tcdm of dog'e dang le boiled in aa moeh water aa ie mongh to aoak SO ihi^ 
(tba Tedro k equal to fOM EnglUh imparial gellooej hut m tlw wialer time, w^ 
Uie dang k froean. iwica that quantity k found nrccMry. 

Biltttioa. not whila it k boiling bat, bat when at the beet which the band can heart in 
llue they Ue owe day and one algbt ^ i u. 

The ekiaa ara then tewed ep to ea ta Icnee no boki lu ehorl, to na to he welef- iiglu ; 
about ooe third of what dm ekta will contain ie thru filled up with tbe lee ret end ininU 
twigt chopped together of tbe pient celled in Ruw ToMineiike (.dr6«ta< etw-arei, 
inmrtimM culled bear berryX wh'uh k brouglit ihim the enrirone of Boliknmeknga, 
nod the tkin k then filled up with water. 

Tbe ekine thne filled era Uld one on the other la a large tmngh. and henry atonea 
npoo them, to ae by their weight to preea tbe infualoa ihroogb ibe porta of tba ekin in 
abml 4 bourei yet, na U wae enM at iha came time, thnr Ibe ckina ere filled np with 
the Bine water which had been prreaed oat 10 timee euccBairely, end lhat the whole 
aneralion lekre hot one day end one night, tbie laarB bat S| boure for eerh tima. 

ekine nre then Uken lo iba nrer and waehed, tod an ready for tba dyeing. 
The whilrtl ekine an laid tiide for tbe red and ycUow leather. 

(The oparaiiooe In dyeing Mlow. hot nre here oraUted.) , ., v r 

To •oftm lh« tfciiu »fWr djemg« they b*r»fcied by a kalfr, tbe potfi( of wnica u 

curred opwnrde.— H. >L _ .... 

LEATHER. CURRYINO OF. The cornere ebop hae no rtiemblanoe lo tba 
uremkai of the Uaorr, tba toolc tod manipulnlione being quite differcal. 

Wilkin the loet twenty or thirty yearn, many tanoera here added the eorrying 
buuntM lo their ettaUiabmeaU,nod msayunurien hare likewke eommenord tenningi 
but in each eeia, aa txleneion of premkea k neetBury, and Ibe two dciwrtronU are 
atill eepnntn. Tba adraotagi. derirebla ftwm tbk arrangemenl are iwo-toVI.—fi^ 
a Bring of time k effacted, far b the unaed leather k cold by weight, it k 
to be weU dried befaca being diapoaed of lo Ibe currier, an opention which la n^ 
Beaded where Ihe Unoer caniB on the currying alio i and cecondly, by the eurr^ • 
art. the «%!-« can be rtdnced ta a oomporetirely nnifarm tbkkneee nrarioue to tbeir 
being tanned, thne inring lime nod lark (need far taaningVand Ine-nug a m<>ra 
eqi^ diilributioa of tan^ through the eaheini^ of the ekin. In 
dMcriptioo. tba bnekuu of carry ing will be coneuerad ai pmctiied at JLh* prncni 

itlBT. . «« 

The enrriet’e ihop or pramieea, to ba oonranWnl. dmuld ha epaeiooi. A naqnam, 
though not nnirareal malbrd. k lo bare 'the groond-fioor appropriated to each ^ 

retiooaurattniiwUiaaieofeUrgeqnnntityofwewr. The idaro or eparti^t mue 

need, k eellei the erawmy-AoaM. end-ie ooanoaly ftiniicbrd anth n nom^ oi 

or roe*, qpra of aaa e-dTi which tfm Irother ie pl^ fw the pt^ iitJoa^ 

and nndoTioiBgeuehtreetineWB wiUboherrnfterdeecnbed. In tbk ap^men* ^ 

k placed a Urge, flat, ilata atone, celled a acowrmg-akM, or, more eonaiatenuy, wt 
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»™*.nwKol.ttaa U- ••«. •b'fk » ““3, « i»eUMt»D of 

rS-Ki-H'-''rSb.‘s 

KU «d otl^ tooU. U «“• 

ir„,“ rtr'^ u« -««. -f b. coo. 

iiS- oVV jr. .sj' 

warimao .tandjand Into one 
tMce at wood ia ttnnW morliacd, at an angle or 

M«rss rprigb. V 

wide, ibe beigbt being gjralrr or 
tbahelgbt ^ tbe workman. «a<* ^ 

beam adjuated to meet bia cojieeniroeo. , ^ 
fhmt of tbe MpriakU a p««* of ^ 
acnrwwl. to which CTglned a 6^ 
nor wufkcd to perfect unoothneat to agree wtUt 
Sl edge of the’talfe nied in lb* 
aharinir It ia of tbe great^ S! 

wnrki^. to keel. hU alia from H 

knife and Iwam ahooW be ke^ to good * 

luUt w taila. geocfaUy of but ha anid to fotm a neceimry 

of which .« -arf 'r T^tSi «. flrmir fix-I. to reaiat tbe 

part of the faroUnre of tbia dirpa^«_^^ ^ ^ la of the grenleat 

prcaaorc of tbe workman when a«tog«r na^I idaeed ao aa to 

aonaequroce in *be<y'"diooa perto ” j, fteqnantla uaed, aernaa which tta 

bare wlmlowa in ftont of tlwim A meettcK while the carrier aul(}e«ta 

leather ia thrown after undcr^ng any or tna procea« 

other piecea to the aaaaa .-imJ iba Jrn*t kfl. *" 8*^ baildinga the 

Another .I«^ be o^ or ehr^ M 

drying loft » anrroonded with iiwt*<r aoar^ drrine of the leather, the ceiling la 
S, reqm^ The tme^^ hook, m nail, on 

5.1^^ r.~«-.u. . -tt ii.a« « 

tbcae deacribed. , ijf/-, itaada 8rat in Importance 0%. HI#). 

W tb. tool, naed in tuning, t^ 

Ilerr n and * at» two bandl^ lill j! “** 

Uft hand, and forma a powerful *b« t^ 
adge e ia applied to tbe i, w 

a dnTioteb oe Wclab alone c^Wd a ciatnuf^tm*. a* 

ahau diaappenr. * edeca, for tba knlfit baa two 

In tbia operation a Boa ibr^ oe .. wbiAU k wiped dry, and the 

tdgea (ca) which mnfl be then ukea aairong ateab and pUnog 

t4gci m»*nl wUk ullow or oil. Tl» itmithl hsoduT Miiw^ “T 

kS^airiu bia llLm. Sltddtol tb*-**! ‘"botbWda 
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hr <mft<WU5 rub* U fonrtnl aad bKkwnra »b« ^heh of I>«rt»J«ki» 

opantio. tL b r**«ay niW b, ■«» rf Uu «. 

MdicvW j by ikb IHUM ih* wilt* i» tB^wd eowpWwIy vrtr. U lh» kwfc » aol 
»«tl t fi pawt. iha tifi thm obcautnl wUl b* urrgaUr, or brokta | la «»lher of «kiek 

caooo it ■ ao •baUrrr. _ . 

To kora -* J»«t draeribrd ia proper ardor iM|alra gml muI oa Mi* 

l»rt€dthre«m«r. Th* ed** b ro lUlicatraod liaV* u» uijary *a» it cami^ b* a»»d 
,,,, more than » imaal* or two altlmoi Mag ke k**BB*» To 

*”* e»r.faUypr*p*i»d*amlleWrti*<»ed.>^LllU|ib*po»al^lb*rteril.«r«nm 

aloog tbe gror* ahlch U formed by tamlag lb* edg* ff-rr, tad lb* etw^ 
tbeanmdetojmmoaliidrtb* edf*(/ma>0). It i. rrtaai^l. lb« a eWfU 

bond eaa Uui* r a wora lb* rdernmeyot tbekoUb, aad kirp k te work Jlir boor* 
witbool goiof ftir a B*w edg* lo lb* r a d el ao r . Th« atber tool# will ba de- 
ambed at tbelr oac* ar* aieBtiae«d. .... • j 

The flm tbiog doo* by ib* currier b lb* tnaklag or lb* bother re«*»r»a 
fhaa lb* UBaag ia waleri lb* ekia rwfoir** a tbor^h w*Miafc bul ool » 
■untalioa. In eom# ibe ibieber poru ane partially toaked twfore lb* iwoieniim 
of Ibe wboU, aad wb«a frogitb* oalar* of th# tkia ibb eaaaol b* dao*. water b ap- 

' Ilf* 



plied to ihe elrml part* after tbe dlppiof i k b raqnbil* ibal lb* whole eboold S* a* 
near a* pmaibie njoally wet lo luiiie ioitanee* Ibe wetted leather ie braiea, and 
aomelimra a eoarie graialag-bnard (hereafter to h* detertbod) b aaed, lo oiak* it mor* 
tapule prerloiu lo •hartagiL The thin btbrn bidomer Ihe beam(^. UU) aad 
mvgb fleohy pnetiim b thared oC Thb operotirm i* geoarally eaUid^diriiip. In 
an lb* apentbm* at lb# Um lb* bather b kepi ia ka pbee by pmaarw of ibr h^ 
or body of lb* workman ftoai behind. In *fcciiip Oft right hand handle of lb* kmf* 
eomewhat preewb* tbe bft. hat la bbiimiA property to called. Ibe b-fl haniT precrdi* 
tbe right. Jtg.Uil. In tdirtap tbe kaifc b drireaoblbiuely abw iaebet al a lime, la 
■baring it « drirra with grrat force, not ifnfrcqoeBlIy ftom tha lop to lb* bottom m 
tb* beamt grrat tkiU b ref|iuaila la lb* perfiwmaaea of tbcae nperatiooa la galde the 
knite and to kerp ki edgr. Th« carpanier't plane caa b* moet emnpbtely rrguUtrf 
by tbe projeetioa of the plane iroa from tbe wood, bat Ibe carrier** kalfo ajbnit* “ 
BO tiich orrangcinent. and the anaiTilftil cnrrbr b eoBOUBUy liahb lo iqjara ^ 
l*atberbyeBttktgthroBfbit,ai wen ubyfidlingto prodBeearrgalariBhatanc^ Tb* 


1 


^ ' LEATHER, CURRYING OF. 


cm 


lun^if •Ua. «»d A» Bi# for whicfc )l b d«*i|ard will rrfglal* lh« wjrk at tW team. 
In MW caaca, M la iIm oAf-akin, il la akiToi aBiktlMm aluiini. ar. (aa >t la callMOyliir- 
tmJU riglrt aanlea In Iha akirui( — la utla-r kiada, aa tka eow-kide prrparrd Sir tbs 
oMwr Walker of hearj aboea. after ikiaiaf it ta aknmf amwa (i. a. nearly at nfhi asatet 
lu tkr akirinii), ainl h; kaiag ag^ akaTad la the naatc dircAma aa ika akrr* 

lag. la aaaie Bunolartaraan thara ara cartaia kiada of Walker wkictfare aaljrrled 
•o tka oMraliua ealWd bjr carrieia alinuaf, \»tm AiUtamf: thW la doee by ttimbly 
driaiu ib» akwd-alMW (/»••>' •)■»»« the »'am aide of tka leotker. tberrky airri^iaf 
It. and nadering ike grain aoMotk. TUrjfnWouny proevna la roaatderably fjetlintad 
by tkia otining. and r*tka akin kaa barn allowed aligkily to bardra ^ rapnrate ta 
air, and tka edge of tkr knife ii fine, u il aliooid be, tka workman kaa but to unke 
tb* flat pan of the knifa oier tka Wmker after tka ahaeing iaprrftmned. to prudnee a 
beattlifeTikn to tka aide of the akin. It will not ba diflkcub to noderuand that 
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a good band ia ewnlt diitingniakcd ftom on Inferior nor in ihm part of tka bainna. 
With itMh nicety win a tkilftil workman Mi the adgr of hia knife, that alibongk lhare 
tliiiia noihiag to gnida hian. ba can take ahat log after aharing ftoin Ike hide cxtemltag 
ftont tkc top to the bottoin of tka b ea m , ikna rrodeting tka loatbar rxtrenwiy a»rn in 

ita anbataora. ». i. 

After tka promt of aharing ia eompWied. the Irai^ W placed in water, -JirTa it 
mnaioa nnlil it ia eoormimt to cairr on tbe oprrailoa aait tt^nirad. It » to be 
nbarrrvd ibal ia the eooditino in which leaiker ia aliared, it canuo* loog be kept 
Wiiboni becoming heated i when, boneerr, Il n pul into water, h U arfe from Injury, 
and may he kept a rery b*^ lime, proridad Iha water ba ueraaioMUT chMgad 
for a fecak, aweat aupply i itnlc water ii rrgaided ta faunnoat *>r Ika akin to 

5 r«arfaa ia nast proeeeded with | tka ikis il taken oat 1/ Ike water, and bid <m 
tbe leotirinratone. In irepectabla mannfectoriae. it ia ntnal lint to wor aa «V>tA j 
tkia ia done by inuaing a ebedrr amanty orer the fleak aide, by wbwh tka jmin of ike 
laalhar ia brooghl Into doaa eoqiact with Ike acotmag atooa, t^ being In a wet 
cooditlon, tka air if mUy nteludcd. to that iha leaiker to Moot. A ^ 
liinl eapplt of water if now applied, and a large bmah, with atUT baba, ia rubbed 
orrr tbe fleak. or upper aide. Poetiona of iba tarfoca. In a imlpJ 
whh the aembbiof , and the akin prrarou a aoft, whitened, polpj appemanee i the porta 
atr rrndrnd eapokW of opntaining tnorr moiaturc. tod, aSogatker, the lanlher w nwk 
kaoafltrd. The tlkAtr it a ptala of iron nr fieri, or ftir partici^ pnrpnato. of braaa 
or coppori it ia aboal flva inehea kmg. and like the etori-eOiaa, b Said m a »tur^ or 
kaodla ( flW III*). Il iaakarpeiicj at the mi efoaa.by gnoding tka pitta perpm^a- 
UHt, and iban tm aitkat aide, thaa producing two ed«a (or ^her, ngtt aapWe}. 
The rnlgea ibui prodnead ara not of an order to rut the Wbar. Iml mber to errape 
k. Tka JtrJhr ta not intended to raniore irirgBlamiaa tn ibr leather ^1 Iff 1^ 
ara rarioni, and it may ba youmdered a rery imponaiU tooi aa will hateaflrr 

"TITtha proetm of Arnnif. the grain aide of the hide or akin 
a whitiak bo^drrirad fifom the bark ealWd *A»m ) tkia W or Wm di«^ » 
maor. according to tko hardncaa or Mftneaa of tka tannmg. 

pecaliar trasi^t of tka tanner. It ia, horerer, tka curriar’t bnainam to r ruMm I t, 
whWh kt effarta ihnai-In tka enaa of Iralhar, whoae grain W trader, aa cor*«w«. 
which ia nmonlketnnd ftwm borra kidaa, the gram being keyl nmrmuat. the Iratber 
ia a|iraad on the acooring-atona, and being plentiftiUjiappUad 

by tttiog tka diokar. or a floe ptfeble. ground to tka tiapo rf iha irt<^.alnoa, 1^ 
iLm la thua tooaanrd, rod. at tka toma timr, by making tt adlw to ^ 
ettma. Iba neat uparalloo la raadilg carried 00. whlak roaawla ia amarUy hnieSing 
thTJaia with a atifr-lmirad braab. at the mina tinm keeping a gyntitr «• 

the lurfkca.llia alirkcr W agsui naed to ramora the water and toatanatl tow. aou 
tkr tnmriag ia cotnpWla. Ia lho.acooring of ealf-akina, tad eow or oa hi^ IM 
ftoek.aitmru need lirfi* the Wntbar. and a pUea ef pnmlcaratotic. tka fi«» of w^ 
kaa kaan ground to amootboam. and afterwarda aul in groora., W than foroTily rubbed 
o»ar the inim. ia order to trmora the Murat. 13 ihia. « m otbar 
aeouriag-itooa. waatr ia a naceaaaty ingrcdiaiit Tka Mm bring auliciamly teoae^ 
by tka pumica-atoue, the fewa* ia vaod to aenib np the rrmaining dm. whkb la then 
Voi. IL T Y 
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10 b* itmHied u mach a* powW^tbr pamlce-rtOM ii kUihb uird. llw Mock-Mnat 
ami aeoarlng-braab bcinf hutitf applU^ until the Uoom is •ulBekFntiT irtnorcd. 
Ordinary nunalaeturCTf within the prewnt (nlnetMnth) centOTy, hsTc cnoiidrr^ 
the openuiaae of tfia it imria f Kemt* complete at thia point. The modeni cumrr 
takea a dilletetit triew, ami not Bafrcaaeiil]; dctaina bia armam/property for dayi, and 
aometimes tor weeka in the tamriatj-hoiat. 

U the leather in impertoctly tanned, or it ia required to ha made or a hriinit romu r, 
tbore are other proecowiw be paaaedthroagh. In theae eaaa^mach (aa ererptoeti • 
ahmb of the natural order Amicardmear, groni /Umm, and (Wmr the hark rf which all 
the leather made In Turkey la mid to be tanned) ii intoaed in boHing water, and 
when cooled to a tepid Bate the leather le placed in it. After etayiiHi a lufllcienl 
lime it ie taken to the aeoartnn.ataae t if rird ew a. U ia aliekad la d^ aa can he well 
Boeompliahed on the Jlak aidr; other leniher ii for the CM«t part alkked ia a 
eitnUar way on the pain ride. Saddle leather which ia required tn be of a bright 
colour ia Bill farther placed in warm water alightly aridaUted with aulphnne or 
oxalic acid, or both i here tor a time it if kept in motion, then taken to the aconriog- 
Booe. it hi wariird with poculiar qhemical loaona aceordmn to the taate or knowledge 
of the workman t then again H la dipped hi tepid aunuch Inrualoa, then tiickrd wito 
a copper or hnaa alieker Otoo b liable to Bain leather thua prepared), had a thin 
coat of nil bring ippluC to either aide h ia mnored to the drfag-fnft UotU within 
a »ery few yean,'much time and trooblv were taken to prodnee wtrp krifht lea^r (iir 
the laddlar; but Of late, bronn-ooloured leather ku been adopted to a omaiderable 
extent, aa it ia leai liahte to become ooUed. Nearly all leather ia placed a ahort time 
In the iqft before torthcr manipnlatkioa are carried an, in order to harden It slightly 
by dryitig. 

In the drying loft, or ki hnniedatc rielnity, Ihe leather rcceiree the JMing 
IJaMmg, ptataSp) or ttmjjlty. The rahetanee eo called ii eOmpoaed of tallow 
heoaght to a toft plaBle coadition by bring melted and mixed erith enf-hrer a</: 
ocemioorily md (aa oil made in preparing abeep akhu) is ia rory small qaanliiira 
added to the mlxtnre. Thii la laid upon the leather either with a soft bnind hnuh 
or a mop made gnurally of ruga. 

The leather ia pnrpnred for ttaSag by writing slightly sneh parts aa Imre breome 
too ilrr. It la theu taken to the table prcrleiuly deacrihed, which being slightly 
oiled the pe oee la rirrkrd on hj placing the skin on the table In the tosnner moat 
convenient for Breiehing it and makiag the surbee smooth. In ihoee kinds that 
hare a rungh wrinkled grain the 0esh aide ia placed next the table and tke aiM-4-snuM 
ie ueed rrry smartly to ttrrlch tod smooth the grain. A kind of rlnup or knUjiut, 
eompMcd of two rbeeks toiteoed with a aerrw, ft somriiaM* aasd to pswrrnt the 
Iraiher from moving daring this oprmtioa, bat in general tfaeso are not toqairrd i 
the slicker ia tkeo applied tu remave the marks left by the tanrA-aSHae, an d jtjh in 
atal&ng being Spread over the grain it is turned orer, slicked on the flrsh IlghSf, a 
cost of s<q/)bip is spraad over it, and it la hnng up to irr. In those kinds wbieh 
bare to be blarkcd (or stained) on the eraia, a little co/ ei only if spread on the 
grain, and the slicker is applied on the fle^ a«U moet labonoiialy prerinmi to 
Much skill it required to giro the requisite quantity of ttuff (duhhlng) to 
the leather without excess, exceaa bring iqiariaew, and the quantity rai)nired Is 
ikrther regulatod by the ftesknem or otberwiie of the leather, the ran-y^ thm 
which it cooea, and the treatment it baa received in the scooring-bouseL 

n'bm diT. the akHa or hides are folded together, tn rrmain nmil rr<|oit«>d. It it 
eertoia the tesiher impmvee by remal nU g some weeks ia this eooditkML It shonld 
be obeerved that, in drying, the Iratbar ritoorba a largo quantity of the obaginuoa 
matter oilh wbi^ it la charged, and the anobaorbed pmohm forma a thick coating of 
hardened greasy matter on the flrsh aide. 

Leniher which has In be biaekeoed oa the flesh (awr ltaditr\ from this point, 
rece i ves different trralment ftm orsta lealhrr. llVr leathor ia taken to the ekup- 
asAA and soloed with a graimitj-itanL The ikCi Is laid on the table and doubted. 


till 
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grain to grain, the g r aitia f hoard I !*• X which if caafioed to the hand *7 a 

Btiap (a •), ia drivea forward and drown btok ahernately until a grain ia raised «« the 
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and irlul*alUlDrd the rvnnirrd fafipknca. Otwerre. IW gjaiaiiijr-board k 
•lilthlly nnutdrd <ra the lower •urfltee, aod tra«rv<^ t? puidlcl groom fnm Md« to 
■lie. which ent coamr or fioer, u occokow mjiitrca. The gmta a mnt rrmartil 
trom the flcdi bf the ilicher. end afterwanls » ehaq> liicker it fatttd orer thr (iwia 
to renoTc Knaae or other aKeinulMian from it. The next ttroerm b nlktl 
w&Jlmte^ The Wwthw b Ulhl orer the Awie. xml x Amifi with xa cxtrvmeiy hoe 
«i)CC b nard to take a thio ahxri^ fnnn the flesh lidej lUs b a (niat at which a 
nirrbr'e skiU b tested. The koiCe used b OM that has bewa eery aioch wora, the 
■luaUty of whbb has beaa tested to the otiaosli and ao extraaicly Irwe b the edfa 
rxprrted. that act ili9siitAiHt mark (temlri) b allowed to appear as the sotflKa of 
the leather. Onij a good workmaa esa satii&ctorilj accomalwh this. The sbghicit 
^Tcl ia the flesh of the akia mmjr break the edge of the kalfa la pieeea aad it u aot 
easy to rectify so terioasambfcmanei bnldim. a poor workmaa aiay tear ap the edfa 
by eowflap, BO operalioa which onjfht to mead tba misehlef laslcad of prarakio( it. 

A flae frm'mimf-iotmi b Beat owd to soflea the leather i the atifier parts betag 
Aoardnt both on the grain and flesh sides, and the upermion bring carried on ia two 
or three directiena, to Insane both soAness aad legaiarity of gra^ Ajuntuy is per- 
firrmed by donbling the leather sad driring the drabb part forward and drawing it 
backward by the giwiab«^buard. * . 

The leather b now prepared for the eoaxer, and ptisea, contojaeatly, lata bb 
kaada. Waxiag, ta br^ raubUsfaronits, b a liraacb coriaidsrrd separate from tbo 
gstieral busiacm, and b aaually ia tbe haods of a petaon wbo cooflaes htassalf to tbb 
occopallon aloae. The akia b bid on a table aad thr caber rubbed ute the Ibab side 
with a bmsh. It b aceesaaiy to gire the brush a kind ef circular moiioo to iaitttw 
the nniaired blaekaess ia the batker. Tke cakmr b made by euiThig a qaaatity of 
the heat lampblack Into rodfuer tUt aoraetimrs a littb thMntg b added, aad ia order 
to make it work tamotbly so aa not to clog the bruik, soom tee ewtrr from tbe 
eats ia the soonring boose b ttwISB op with tbe mixtorc until it combmea ihrrrwkb. 
The preparation of tbe eeiber b an importaut aOkir, and rei}aitta a coaikbrsbla 
amoont it dine and bboor to render it euch as tba muxr deairea 

A tftek-obme, or pfost, b neat ased | thb tool b abont the nac and shape of the 
slbkcr, bat inetead of bemg gmnod like H, tbe edges are eer^ carcfUly muorrd, ao 
Ibst whibk frnn and to end, it tmamki nearly a right line, it b circubr arraai the 
edge. Thr steer (a floe pebble) b little used now, pute-^ase being aafaethnled far it. 
The nse of*lhc tom joal described b to smooth the flesh after tbe operation by the 
auiuariog brash, thereby gcUiag rid of any marks atadr on the nirfiuw. 

Tba neat step ia waxing b what b caUnl sump, title b prepared boUiag gloe 
in water—the melted gioe b dilated with water to lha eatcat m]U>rrd—ia waa» 
eases it b softened by miaing mUivrr ail with U la coeliag, Wbea cuM, it b beaira 
hp with earioua iagnidboia. aoeofding to tbe taate or experbace of the waxert tbo 
waxer ibra wcU robe the else into the cuioored aide ef the leather, and with a sponge, 
or, more generaily, tly Ikahy part of hb hand, smonlha H vflL Wlien dry, the shirfl- 
Hmt, or fiat*, b agaia sppli^ that prodociag a polish on the aisei and a eery thin 
aoai of od oompiates the work. In diffemul msnafliciarirs difirreni snethnds an por> 
•oed, hot the aboec b eetieenbnt and satiaBustary in tlmoat all elrcomatancca. It b 
Mw ready for tbe shoemaker. 

Leather iatmded to be hlgrkid on lha grain, b bft Added ap when drjr after itaff> 
lag. Some yean ago it was the enatora to stain those kinds of Irather, while wet hi the 
acoaring-hoase, by sprnwliag stab orbw orer it and then applying a aolalion of rnppenu 
(salpbale of htniX That msOhod b now exploded. Tbe dry B^ms or picoea of leather 
■re laid on the ahop-boani t a brush b oswl to saiurale tbe fratn with uriae, or sa b 
Bow amra conunon, a mJmliea mtia <a aaUrr, and a pcctiuar pnpantbn of mm ta 
toialua b afterwaids laid orer it, which blackant lha sarfoeo. It be obserred 
that io wax-lenther a body of biMk b laid on, sad rubbed iolo the Amh { in grant 
bather the black b a staia. After tbe blackening H b a e e sa m i y lo rab a sniall 
^aanlily of od or JmUimg orer the blaektoed sarfoee, Ibea larniac tba oiled graia 
toward the labb, a sharp sibkew b naed on the flesh saWi the bather atbhs fa the 
tnbir by awaiU of tbe uU, and lha slicker is drirrn m siaartiy orer H, that it b sfreirflnf 
on cabb, SI the saiae time thpi the grease b remorasL It b qaiie aa huporUat 
Pomi to take all bU sCrsSch ont of the bather fat thb opatation. after whbb it b turned 
orrn the Wde b eoratwd with a rny thin east of him talfaw. a roll of tallow bciag 
rubbed orer the table, foe the porpose of Kfcping the bather flsstenrd to it. A don 
*)bkar b nard oa the grain to remore remaiaing marks aad wnnklra, ar to saranth 
ooune appearaaea on the grain; a sharp iltcker remorrs ail the grease, aad a 
thin ooat of weak siae, made of glue dbsolred in water, fa spread orer h aad tlw pne. 
evm, tuHndly calbd anssastep, b completed. Tbaaexi aldcrt b carrftdiy to dry the 
mat m t J lamhcr, and in thb state it may be stored withoat ujury. 
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Tl,. BMi H«ui »erx tJoiIUr to Ouit deteribod b tb« cow oT 

t h thro ^ «d . T«rAio eo .1 of «1 vn-d 

‘"b‘ui of l«tl«T. «» of l«U«r for p«tl^ porpoj*. 

H«o«. I~thrr b c00ridjr.bly d.7rr ‘hjo. 
other hind. bfforTri^lt. «»d b hnmeni* Ubour by th. wock^riM* iiU 

Jl, W undo. U b hbekened when dn Ukc o«bjr Iclhcr, 

<mt hut«*l^of^ oUing ub other proccoi thwhcA tlK hardcri 
w nibM Into it. Mim/ wiUi ft ftn« peWOe, lUcked, ^ 

lb* hftod, Wlusn dry after Uilft opermiion, the grraftft » *licked from tU fl«h fcUk, 

,Bd . reperitkm of lb* uHonins. ..coin*. u>d robbing fi ^a 'iSw hMdeninB hi ih* 
Hy i.|trww- «hteh b cotlMo oorapiiiiaiTely mi.U pbc«». tydwnng bib* 
dain« loft, b nuwd tWu«h . wy dtErmt piocc*. fiwn nny tWriW prrr^'^ 
<1^ tkb^ ibTb^ b much iMcd ftw arUlo pwt* of h«kMy ^ 

briata. ohm nsmaed by th. Wnner, bore indcnuiinoi, or cm tola to the *^o<^ 
ikio. Probably b wa domad d*rit»hb to obuin lom* iinUaUoo ^ ito rf t 
wtoaA. ho* .kin *« no. MiubW. Th. .kin of 
C^loam. cibmiaMdbd th. 

At Srit th* akin *a bid on tto lather ud hutily rraaed into U by jl 

a piri. of pba, a boii^.^ ImH 

aettod. torn bom propoied to ptodnoe the bat eUect W . h»r* tore (/if. I ISiy 


Ills 



r.Tr*<«>tBtian of one of (baa mme*, »«iich may awd a • type of 1 ^ ^ 

are tto fret Into which tto npAshto aa Itocrtrdt 4 4 aa the twoo^^t .uto « 
Ito tnp by f. a rimibr oaa pira tba ttoni a Iftfte ahor* the feet, dta » ^ 
Autened With hinga. -bieh elna^a|^ e when tb. praa b na 
which pras otf tto iron plate, in wawblh* aaa of the rolla/ are mjertad P ^ 

.iiitodiM in tto Bjirijtha 4 4 bare coorideaWe plof. w a* to allow tto rot 
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' ' LEATHER, CURRYING OF. 693. 

nnjff or 1«M p w ur» M Uw eaie may tvqiiiriv Tbn dotted lia* i t. AprrMsit an iiria 
(•r or cyltmlrr, nppiiod wtlh a imall cur wlicrl at f, and a cruad-AsMfb j. tJiia ia 
tanrd roond b; tbr band, and the unajl Fogrbrcl aeU on a UrpFT oac k, ahtcb la 
attaclwd lo tbr axii of the roller /■ /\t a ^id raltrr «d bard wood, ancb ai t>famm 
vUtn upon tbU eflindtr ia atrottfiy ylnad thn jith a*™, prrTwnl; alladrd to i t ia a 
CTlindii^ aolld piece of wood coTcncd with atout flannel | / ia a piece of leather on 
which tft leather to be prraaed ia pbucd) wbon all it adjotted the piece to be prraicd 
la placed on f, tba bandla ia mored aiowl; roond. aod the whoir ia carried between 
the rollerai the leat^r tboa roceWea the imprint of tbejiafc adta. aod at the aamc tttoe 
becohtri extremely aolid. After ^hty, tbia ia fit for tbr mddler, 

ttf lata yenra the onrrior haa ondcruken an office which wm preriimtly ih» 
bnaineaa of the boot maken namrly, the Ucehny of boot ftnnta. Tbia ia performed by 
tbr iiiatT.in.«Bt repitaentrd by > 9 . 1133. The hutber it fiiat dreaeed, at prcetomly 

1133 




deeerihoiif up to the point ofbeiny wody for miimioy. T^ ^ 
imaXaodwbcs foUMordoefoiedappeacatyV. USp A I 1.1 I. iaaetroa^ftamr- 
worhi *, repnaenta a pair of obeeki, atn^ljr ftnme. and r^nlm u 

to dtebnin by a eerrw 1 iheea ebceka are Imed vUh Atej 3 ia ■ 
the anyle at 3 corntapoodiny exactly with tSe i^le f the eb^ 11^ «»* "f 
plal» 47 ^ fisai hi oMivabW pUte* psMttiK down thf eolamu I I > 4 « • baaoM^ 
vhleh tiM faMtnmunii h worked, aod wlueh bf co€-wl»el» aoti^ . woraWo 
pUioi bring* 3 downwanU Tbe/Ww^ «, h UtU after a tboroagh •onking to »aier, 

t r 3 





































LEATnER. CCBBYISO OF. 


a*M Ik* (k(*h# t. ik* kn41* ktliM tmn<4. 1 mbm Amn ufm ik* 

(m«w k ik*<n((k Ik* laaO l ij pi i li Wtmn m iIm ckwka.Mik vkaa t »i n k l «M k4av 

rtt «k«rt» it kttk* >|i nw» i m k»*» pr—T Tk* ■ k**«BK mriik 

(k* fVwl ik* c kf k» k nn t* J (tttmX tmi ik* ■»i)kl i amim k 

trkckm Ik* p*»y«» rt i | »lf fU«n t* iknr filaet. «k(a S k afMB ^ k 

Mk ika* ik* ■■■T iu wi it raatkljr o c ritk «•. Aflt* ikti Ik* ■** 

rcfslwiy pkttk oi • UmK kckf ftiraHi M* paklk* kf M 


<>lf. IlU) «k MM I* ikkr pke*i kMlki* 1k*7 an tlllklly kkk «4 
IIM • 



kk 4 . Sum Nrwkf kkaitkafak*—iWftMMitM 

teMaritikrUMiMp. Tkt;art vkittMoa • vrfj Mpkf IIMX vkMi 

aBafaka Ik* Mduoaa 10 kaU Ikaui k*Ua* ikaa k* taakl oo tk* iTTamni boai. TWy 


im 




Akaltrf kj tk* aatair, aad obao lk*t* pfooaMa at* earHkllT 1^. ifta aiiil. 
>..rlitroakkkt.^totk*b<M-a»k*r. Of cWT a 
fUmam ai* Siaad vhiek an mil bon lanSlioM; ik* fmmU Ida*, boo^ar. maw ha 
•ati^ (aibmd fTM ihk d**eri|ithiB. Tb* worii k dirty aad *tiry labotioati n- 
qaiikannM •kja aad vaprrknn, aad. ean*n|*catJr worfcata hara naafally 
aoaneladfd brtlar vatpa ikaa elbfr^iDaebaaie*. ^ 

Ridat bitradtHl (br (o*Brk( aaacba* an aharad a* tkk aa aba* bid**, aad’alatbod 
aa lb* gaaia.—II. M. 




' ' LEATIite 8i*UrriNG. 

Mt4TllCS »#UTTJ!fa. Tli* n|wr«iMa k pwplojMl inaMtliir* Bpo^ < 

^ W Wr fcr gtmn. <br kmlibni4(n.«ball«uiwf«, ■! aayvlo (iv* » oai«K« 

ltiii li««n (• tW IwmWt Ihr tk« r.«no and vnol ofd-mkrfx 

fWXta. ntr. Iin. UH » ■■!— » awrUeotti^rd fcr da* fmxj^.at 

wUekjIf. IIU *«w» tW imm./f. lli: ■ ritw fron tlhi IcA aU^ ^ II» a 
■maadiaaa, n4 IIM a rtflicalacclMa arraa ika narldB*. • k a «n>u taUa. 
fewaiaM> wkk fcw kfa akak IB Iba cigkt aad left haad baan t«a kariauMai fkaaa c. 


im 


cE 






.1.1 'S aX 



Each of Ikiaa pkaaa k ad wk la ftoal. ao la to llirm iB hi «ibrta»«a a fortt, 

ihalmoiToiaijliadaf dlnoTyiof oohaaadatoothadaiior-ohwla. Mouw ia aaH 
Biaakatad ID lha vkaal h/ maaa aflba haadk/, eraa ohma oak the yiaiaa < k Ixad, 

IIU im 




worhiat tolo Uk *baaK made (hit to the and of tha cjtiaiar roaai arhieh ^ WatW 
knilM The kolhar k ftaad at ooa of ha awJa or ad|aa to the cjUoder. «ihar «iih 

a oadfi praaiad iato a gmiTe. or bjr a moTahlr lejiamBl c< the 

Tha tiVlB. a, k cot oM Irqfihwii* wWl a ala*, laal k andeord hdorn, a* ihooa la 

The kai&i (Jfi. 11» aad iTu) k flaod (U» ■!« the ^ 

haadi a>« aoaalarMtah iato the tahk.aodiicurrf with laj>ahao*alh(^ItW),th»o4fa 

kaUk brief plaerd boriaoihaUr *»«’ op^}^’ .. 

la ilajilU tk< iHttiMfa ilo !• •botr *ngtiDutthf katfioC^^of iplJtoattd 

a portkn cadlrd roood iba ajUetkr. wh-eh k made to »*»ol.a ta froj«tipo a* tta 

katbarkekft. The opper ^ioo of lhakothrr k radod upoo ihr ejrliadiT d,*blJ* 
Umaa4arba«;(.(hlklhiwi*btbaoblop|o|»e«iof apmthafrooiid. ^ _ 

la n«Blaiia|; the ihickaoia of the ^il kfth^. ^ two lapporta, ^ i ^ « 
made £ul to the .»>d« a (oar oa each aioo of tor knikXBad ar* mortkid cba la^ 
br iw/mbom taeand besMtb. Thaaa tappotO am foraldied arar ^ to y* with 
krpad ilott, by acaai of which }hc horijoiitaJ Iroa rod a 1 IM, t lU) k anaircd. 
• 111 









































606 LKATOKB SPLITTIXO. 



np{in(t> Into ilu moniM ■ (^. 1IMJ, wid pna aima iht apprr hmtf of 4iTiM 
trano, cnontmct tbr fprlaK*. ami aecordiac:; kaae tba rod • atartlr at any di^rrd 
ix^thl or krel Tbr Km rod • carrier aiui0>*r Iroa bar, r, bannua it. paralWi aad 
alM rrcttof alir. Jig I Itl. Thii lower bar. which ia roandtd at Ita aadar fiiM. bar npA 
aad pr v ra i r thr loatbar by the actiaa of two rerew^ which para thr»a(h two apright 
piacaa • I lit and I lU) aiada bat to iba tsbla i ihoa tba iraa bar r may be made 
to pmt (nrwarda the edge of tba luiib.aod it may be a^oatad ia ba degree or praraarr, 
according to the deairad Ihkkaem of tha leaf of tplit laalhar that paaraa throogb 
aadcr iL 


Fif. II3S ihnwi that the aliat or obliquity of the kaibi ia directed dnwwwanU. orcr 
ooa of the ad g ra of the obloog oponing pi the other rdga of tbir opaoiag ia provided 
with aa im pbia t(/lpt. I IIS. I inX which aa r eaa to gaida tha blade ia eattiac the 
lanibar tn Iba proper dMh. For tbia parpoae the piata ia aiada a4Jaatlbia by ai^a 
of the bar apringr a (jlf. IIM) let iato the table, wbicb praaa h downwarSa. Koer 
acreea, «, pirn down ihroagh the laUe. aaeb belooging to ita raaprciire tpnu a. 
and by inaaaB of tbrac acrawt ika plala I mar be taiatd ia aay daalrrd dagrre. fcMb 
of the Bcrewi a ba* beridaa a amatt rretangalar aotch ibraiqih wbicb a anew boll a 
paawa. by which the epriog ia laada bat ta the table. That alao the p^ r may ba 
made ia approach la or recode from Iba keib. 

p, iaj^. 11 SC aad 1130, ia a flat biaird, laid epoo dw leather a Ihila bthiad tba edge 
of the piata fi thb board ia preated by the cylinder z, that lict opea it, aad vhnw 
lenooa net hi mortfawa cot out ia the two tupfiu r u o', Tlie rylinder t k held ia ha 
^tiooby a wedge or pla, 0(^1. DSC and IIS7|iwhiobpaaMa throogh tha rappeem. 
When the Iralher haa been aplii, tbaae piM ate reamred, a^ tba cylinder riaea ihm by 
mrona of two caaater-wrighta, tot ihflwn ia tha Bnren. 

The operatioo of the machine ia aa (ollowf >—The edge nr end of the laaibcr being 
aecarvd to the cylinder d, the leather itself haring the ^reetion opoo the table aliown 
kijfp. IIM, and the bar r ba piwprr pgaitianorar the knib. the edge bagisa to enter m 
this poaitkai iato the leather, while the eytindor d is aiored by the haodla or winch, and 
Iba piece gets split bttwixt the blade and the roller d. When the othrr eml of tba 
■rather, 4. adranm Ui the knife, ifacra ia, nattrqotntly, ooe half of tha leather split t the 
skin ia to ba than roUeAnff the cylinder d| it is tnr^ t the airrady tplit bai( or tha 
end of the lestbcr. 4, ia made bat into tba AknI of the cylinder, and the other half ia 
neat split; while the knlb now iru ftwin bdaw, in an opposite ditaetioa to whnt it 
did at Crst 

Thai the anroHing of the leather bom the cylinder, d, may not ba obalmcted by tha 
piaioa i, the stop-wedgee (ytpa. lISC, I IS?) ia mured born the teeth. In the procroa 
of apliiung, the grain aide of the leather la apjirrmuK. and ia ihcrafure cat af aa oai* 
bmi thickoeaa, bat the under tide rariaa in ihicknest with the iBeqaalitp.of the akin. 

Srreral other htgenimia rnatrlraacca hare beam iatrodocod (br this purpose. Ulna* 
Inled dcacripcioea of which hare been giren by Hihert. who stales that a tplittfd|^ 
marhiae. long naed ^ iht Mrsan. Beriegton, of Bemioodsey. bad been m£it to apfit 
Bhee|iaklat iaM three eqaal parts, one of which, that ^ the grain side, might ba nsad 
os leather i the aiiddla portion coneerted ISto parchment; tba aBw on the flesh 
aide, bein^ aneunal hi thichoraa. and therefore unfll br any batter tae, being need br 
glac making, la tkia machimt the akia la drawn betwee n two rerolring rollera, and 
peemted. aa it emergra bom ibrir grasp, to the rdga of a hug and eery ahagp knlb, 
which ia kept ccatiaaolly morisg a little Imekwarda and forwmrdi with great eelochy. 
At a akin of aneqnal thlcaaeat coold not be graaped Iba p roper awniMC batwem two 

























LEATIIKU. VEGETABLE. 


G3T 


^ ‘?*^"‘^JSLn:rS 2 

tbruofii bo*ef » rwii ■• to b* oirried rtmU vitJi a. By 

race, and tn ro«n#rtad *^,**^1 ^.w-d m ■dsot lt« mr lkcr to thm of th# abin. 
ibl* ooo»l»«»« ih* “Pt*' “ *'*** ^f* to tb« voistit oT tfco iDw of 

•bifii b trfrywi^ ihJ /vl^ “lh«* Ai. 

vhich the «Pt>«r Jju-„ aiw in nbmrt t»o mioolw. 4«rui# ohieh 

anrhiMi will H^it • Ht^km of t>» qnluaty ■»!» m OD«^ to ^ ftot” 

ton. th. k-lfe --hr. ZXr 

it— ul dru— . 0—-xbof-hWi - « ^ la»to#<l of b«in» p«rfipollT 

Tw; Dr.riT » th. »«. tfu/Toi: *i«}. 

rtUndrintl hM it» m*«» *OHlrfoir iWlrw nt«>l»» - hriii«. 

1 ^ cirtuoM of th. ^V!*!!!^!! i^««trw»nc. (k— w«-t 

»i>r Jilo. whkh I* ww«i^ ilLlun. obor. d»«mb«l. 1- etmoot »Uh the rd«« 

n I— iht—g th. opprT roliw xa mniinnoti. o-w«rd ■jonn-rot, tw»e.d of « 

of ih. rrtfdri-* Th.^^ir<w» o*«<y r*«l“*"** to fl» «*« eoo- 

to,.ng bop U- h-ifa or 

{^Jir-tn^^to»- u- .hwf n.iir«io«u. a.b 

ooctrirnner.—fVoH*- Qb- *•«»- . IMli— 

of U^hrr of British Prodnc *" "" tLL V^ 
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leather. 

rubbrt- n-rad npoo ltn*». •" *«“ 


LKNS. 


6SS 


wriMi“ lUTWg Mcs mme ipectiiiini* of time lenbm, a well a/.Tiritw* ariicW «f 
nlilhy BiimatKiflireU therewidi, b«n indiifed to yey the eiaenitTe worki of 

Meun. Spin umI Ca, tlw rtaiocnt Utiern^nt cootrictore,on Stejnwyyrten,«iWt, 
io order to coll toBcimt to pleet opoa record the prewat jmeitioB of orttllrUI M ■ «nh* 
ctilale foe rod ieotlMr. The fitoe ana no^ character of the eepeUhle leather 
memblei the aatorsl pruluct ao elofely, iW it la only by actoal examinatioa that ^ 
difleraiwe can be determiaed. Thia b awra portkoWy the eaae In ihM iboeriptkia 
which la nudo for bookbindiag, the coTerinit of libraiy uhlea, and like parp<aea. 
Arnoacit other adraotaAci it puwaaea orer l^bcr proper, may be mrutiooed. that 
howererthia tbo imitatioa u, it win not tear wiihDot eonaidcrabi* force la eaociardt 
that it rooiata ail damp, and tluu atoialiira ouy ha left opoo it for any pcriial witboM 
iqiary, coDaeqaenliy, It due* not aoddro or cockle, h alwaya dry, and ila {adiah la 
imtber toereaacd thm duniniabtd by friction* Add tn time facta, that any attempt to 
aernteh or raiaa its aortao* whb tbe nail, or by ecotact with any ordinary iubuancc, 
will not abrade it, and ation|h wUl bare been uid to Jnatify ha enteriap the list aysinot 
an art^ of daily naa, whieb baa af Utc years bren decniMt br from rafllrirat for 
tho demand, and bai conammently risen in price to the manilVat lou and lii]nry ofnery 
dasa of toe coauaunUy. V'e belMTc that Ike largnt mlirr piece of nml Iratbrr that 
caa be col from a boltoek’a bide, irnoC more than 7 fret by i U*U and tbit Iticlodes tbo 
alowMch ami olbitr inferior parts Vegetable laatber on tbe contrary, la now pmdnrcd 
SO yank la kngtK and 1 j yard wide, ercry pt^ioo being of signal and of any rrtinjml 
tbiehaeaa, and the aauiiBtt portion k etnrrrtibtc. We wm agrerably diaapiKMnU^ 
bowerer, to find that iaamj id reeetabla lealbvr being a dkoorery reqniring tbe aid 
of ooraelrta and oonlamponrka, n woo, although lo young, in BMvt agent in the 
fidiricatiim of noateroua anidea ^ doily tc<|alr«nMtal, and that k bad alroidy becoina 
the snhleet tf largo, iodeed aromay oay tnormona, coorracu. Coontchouc and napbiba 
an naod in ila msaafkilnra | bot by a prooew known In lb* aroinr of the firm, who k 
blmielf an aceomplkhcd cbeiniac,tll odour k nmored (him tbenapfalha,aod tbe onrll of 
eegetate Intbrr M rrodered thereby kaa in atrength. if anylblnm than that oflcailirr* 
principal ohjeets to wbidi hk at prraralappU^aUboaghitkobelonB it will take a 
widrr range of taefalneaa than leulbrr iUalf, are carriage and borae aprons. aJk^fit^dpula, 
•oldkr’a brlta, bocketa which pack flat, hancta cfeeary deacriptiun, booklildiitig, Ac. 
For, tha latter. Ua tnoghnaa, waahahk quality ami reaklaoce to auins, rnider it 
rettarkabie fitind. lit thkhacta, which may be eoiricd to any extent, k obtained by 
addhioaul boeUuM of liocn, Ju.. eotnentad with tb* eaoutebone, and Its orengtli is 
Bonwlbing maretliiraa, wbik in tbe aU-iaaportanl eoauucreial riew, it b but one lliird 
tbe prioe of leather. Many of tha artklas we were thnwn p naiiaii il the atitKaraiirr 
of nrarli e ie g a ae a and flnitb t but it woe ntrbnia tn obeerre, tbai -udmagh imau of 
them enold ha maite witbont a stitch, and within the (ketory itaelfi a defimmec to tbo 
fntUn^ of the workmen in the eeretnl tndca bee been shown W tbe firm, eo>l the 
material k giren out as ordinary kniber. io undergo the prncraa of tbe nmlle, which 
it enhoills lo with a atcnier fiuUity than iti original proiolype.'' 

LEIirM PALL'^KS. Tbk plant k rmploytd in Ruaeu to can the dtini of gnola, 
caleea, and aheep. into a reddish kather of an agreeahia sadlt oa aim la tbe prepn* 
ratinn of tbe oil of birch, far making what b cammonly called Rnoiia leather. 

LEEH. An orebpd building, forming an aanenlmg fomocc, in which gkaa k 
tempered or aunealled. 

LEGHMIN'E tatbe name of a regeti>.aIkaU aoppoted Inczkl in legnminmia plants. 

EEMNIAN EARTU. A yeHowiab-grey mm, obtained from Lenrooe by the 
Grerhx It k scry aimiUr to Ibller's snrth. 

LEMONS. Tbe (Vdit of the Citrm Kmmmm. Both tbe Jnice and tbs peel of the 
(hiit are etaployed medicinally, and ia the pre n a ra lion of Imtonade. Tbe quantity of 
lemons Imported caniiat be ascertained from uie Cnntotn llouae rrtnma, as they arc 
reckoned together srilh onn^en. See Cmuc Aisn, and OfU. Eeeenrtat. 

LEN.S. ( LtaitOt, Fr. i Anus npf e s, Germ.) Lenm are transparent bodies, iisiuilly 
made of gkaa, which br their curratnre eilhrr oonoratnitu or dkperie the rays of 
light Letsaea are of tM ftdlowing kindt DauUr tmtts. having the tame or a 
differeni degree of coavexity on either auk. Pbwi cooree, bsTiag ona flane and noe 
eoneex tarfocc. Chorem muca; having one eoncaag and one eoaecx aide, nimrootdy 
exiled mntiinn knaea. FUmo esawwee, miring not plime lorfhee and one c^rai e onet 
aoil tha ihmik reac u re leliSL ^ 

The first three, which am thicker ia tbe middleeJian at (be edge, arc roemyiep 
fraom, becauio they oocaaiua the rays of righi lo c oa rrTge In paaaing through tbma. 
Tbe ntbera which sfis thicker at the edges than ia the mi^k, and tbonfotw esase tbe 
pmeik of light reftnchd tknaek ibem'aO diverge, are calkd diverging lenses. 

For tbe most eomptete examiaation of the taws regnloliu the cnooirartion e' Icnace, 
nod tha action of these un the rays of light we must ttm the reader to Sir John 
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llrtAcr. •d.lnibfc 

we hw onJy »» to CQiiBlen»rt “«*• * jf 

•pbcrkal ^ '!^!^.,« J'li U^Mri. Fw ‘I** fa****"* *•" 

mrUL p«|i«rt«l Ml tb* »me enrrttnre 

cl tht r»,a^ '*“•„ ^ ie i 2 L «t rf ho-, the t«,pb^ 

rtowB gUi . ciili«r.«.4 iW of «ay 1 ftr* 

of loog nulu • J^lX tS. bnM oo»*»rB>a eoaro* (pio^ •" 

iBchf* roidiBO »r« e«t m tb* lunung “tlM. ..^lo, to enatieiaaie tor lb* 

__^ I wr^w M rt B BMCVMm 




crituitoR tool of eiot two emllto • •*•“• iwrt of lb* ipporotoo- One of 

^A fut rf bfMi tooto fa , JSlTto^So comntw of tb* ^ptotto 

Uu* U ««w.Tw ««1 A. otbor eoor^ to ..ft .. ^ 

■nd to lit oach other m ihTtoo*** »ft!V «!«■» b«»o been roo«bl7 bfwrd 

grioder for earr«ttol ^ r'“I!^.Uto^Tto^ to p»od»*tof toidWnt^n* 
in the concBT* «hrfl. oad l b* ^ (,^r , ^ atoo Oi* potoAer. Ttri* 

,b* trw, form of tb* e^« U ptoerd 1— 

p(ai.b*r> »* «y««*<l »•* drr « th*l hr tbo br»gbwi*d pono tbo 

Ut«i. «-i tbey «.,«»*» ai. tort by ««». of ««*nr 

fa,„,u.liti«. moy be di«iii^to< tb*7 ore tben groooa 

Md w»l*r. ond thro 0u»« toolf. »btob «rr fitt«l -ith •«'•• " 

to^lb lb. uJ^err fiir o. 

S’lotUi^Jhleh''^ "tTta 

Mkcted of reitobto qmJity. 

gto!^ ue mod. circoUr. wd of • IrtU* totgw ■m™' 

““**■ m.o.»h*d Ditch. So—BUcty to reqoirrd 

A ccoieot to »«!. by ^ ^ ^ 

In the ndjneoomt of tb. pro poctiot^ ritii^ «« rf wood ulto to U Ibc of P'*^!* »" 
it b. too haidortoobrtMl* i ^ .h, .to»rt Mi b. gr^'*’“ 

3u qomritiei Bt B ao>*. until B "‘^'‘Ji’^^br rubbtog h ohbiB tbe^fpb*;^ 
toto^Bhunlle. Tb*gl» .to to ..uBlIyidB^ 

•ML The gl«» W robbed with mmmrt of ^idling powder whteh may W 

within B rfndtow my to »tcb wny?!!*. p 1 ^ 1 * mn»*^ 

napkiyvL When cm. wd* li roogh ^ Jy^ nodi^ opemlion reptnted. 

h lundl*. '.hich U cwmlX upon n n^- 

Whm. both .id- nr. ib« ^,, wb^- 

Tb.bemobi-lglnm-lbrl^.e^^F^^’l^FuipoitobrfMi^^ ^1““ 

B. tor doicB '2'!^’^iinS^-.'SrrBmb«f^ b. 1 ,S1 

mnny an thu. ftud ~ ^ ^trtonlir nroond 

m wm Mtadt rf tbek »>“« X^'^MnintonTTbi Bocto-. 

.it. 

toidfaen Bnnly to tb* mnn—. Hta«iotou cmooBit., lord uttb 
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, |Mdaaf4 dnHti« Ika diMiU 


■» «l i i »> T y liaibr to tbr (VM^ng aari ia il wJ y humC Ai tW<rl»<l«g 
ita t — f or tt« mmrf m aatfl m tim tmt firniM m 

k* rafc t— tl f ta* to prtalw a wtoi'piMdwd mtUm. Thit g fi i t iag Wiag ««■•- 
piMtol tottoto NH y. dw Imn lu*« w to pAidwA. Tto ya U i lut h mati by «am«c 
• rug ins itott uA oatiac it aatfenaljr •toai «aa ^aittor af m iadl ttoab auh 
a i l H al Mtovat. A fUm J duck mallaa atolli it at to tto «to af dto y lu kar ual 
to ar aA to tl, aad pratal ia« Ibna by varkiag iba toaaa toal aidiia ^ Wba 
tka i* ytaacHy aj yat t i A it ii a»c t »A anb tary lady AinM p a t t y paaAcr. tariafchd 
atib a bttl* water. aoA tto paaAto' aartoA tato tfaa p«a* af tto ebab witb tto *nm 
caarra tooL K r yca t r A cappiica af paHy pwaAar w pat aa tW palittor aatl a a 
Riada yaitabnal.aaA it i* w^«A aaMMtb attb tto tool Uaay bam an aa|>a4#4 
to Iba piaprr aaap ata t t aa af a paiutor. Wtoa aaBtylataA M U ptaaaA apoa lha hbwk 
nf Ira na auU lUH to iba pate aaA aark<4 aitb waia aad aarruw aifapOad atiakai. 
Wbara a aary Ury* aaaitor nf g l ata w aia gronaA ar palittoA at tto «aM tiaM ibia 
pnaliar auaiaa it haitatod by tto rcacatria atotra u a t nf a larar aWat toA to ito 
nrmitiny abaft, la Iba pronaaia of gTiaidaf aoA paliditag. alhar aMiarUW tooUa 
a w ery a^ patty pawAer an aaotatlawa aoiployaA. wicb aa twAAb. aa aanby oada af 
iraa, tto imtt kiaAa of wbicb an aarb aaapinyaA to tto tocat baa atoaaihatary at 
HtoMA. . 

Mack OHta augbt to adA aa Iba tablaal af gnoAiag aaA pnlbkiaa laataa. hat 
h M tar of Ibofc y m u ato n of awaafactan wbbb aeararly aaow wtlbta^ ItoUla of 
Ito priMl work, ftllli U waa ibooght M to of atUtoMat h ap onaa aa to tacwlra Mira 
prarral aalwa. Tto griaAtog aaA poQahiag af tto Aarr rahatin af baaoa tor tab* 
aenpra, attmampea. aaA tto lika, rnfaira aatmarly aba ■aaipatotiaai Tto bm 
arroaataf ibr pra t f aa aaA af tto latoraiantta and boat by tto lair Aadraw Hnoa 
ia tto tfty tbuA ralaaw af tto TV aa at rh' aai Ab jbnirtp if Aria la 
JVrrtoanw A f aa ij nb a an ibara b alaa unna rtty rantlbat praatlaal liiliii imliaii 
dm Ltoantottia I l*atrmaaarai. 

I.RPIDINC. A rahulb baao. bntaalagaai wkh aUntOMto faaaA to aaal 

naobtba atnl to tto flaU praAaeaA by AblUUag rtortoatoa alth polaah.—C. U. W. 

LKtl'lTb A Bifaunl toaaA ia raltaab rooto. ewatotakag aiatlTy H-la af 
ailicB. a lOof almatoa. aaA Sl -U af pcaaab. 

LEUt'Ol.lSK. A aoaiMaad af C^I'S, I 
iatkne nf caaL 8aa Ccui. Oaa. 

t.P.I)KOI. dm Canwuwa. 

LEV'EL (a mama arw). Aa aAit galkary fw baritoattl watbtito to aauar. 

I.EVIOATIO?l ■ tto raoehaaiaal procraa atortby hocA aabatoaota wv iiAacaA 
to a rrry taa powAcr. 

LEWIS b tar aama af oar kiaA af ibran aonA to emppiag wpalli ebab. 

LI Ad. DaAer drit tarm an cmnprrbnHbA tto ittota ahirb iotamaa brtwaaa tto 
Trial, or Nnr RrA Scrim. uA tto latorior Ooitt*. Ia tba iggngab Ibry toa of 
raniltoribb tMcbaem. aoA oerapy a iaigr ina to tbli anaaiiy, Mral^iag ui a onrilr* 
caitrriy diraetkoe ftm tto na amt af Lyau Rrgit. to DonaiabiR. to Badcar. on tba 
wait af TorkibiR. Tto Mrata wbieb coa^nae tba I Ifir larim rinaalal. ia tto kvwrr 
part, nf roaiptrl arginaewat luarttoea, alimutiag wfeb or fcnouig bpari ka rUy. to 
a pwriociai prnaaBctacioa of whirb trnri tto aoiaa Inal prvtohiy owia kta ar%ta. 
Tbic limcitnoa form tto baia of a ihicb Arptakt of blua claya aaa aiaria. abieb ara 
orrrUiA by a arrin of laadi aoA toiAilnai. rallaA Ma rbtn aa i tbaar to tbtir tan. arc 
wramrA ftiaa aouthar outa of laada, whkeb for« tto opparaiaat laaakber of tto 
group, by a atntoai of/lay. kaowa aa iba Uppar Liaa C3ay. 

By tto tma liaa. bowrrar. b arAlaarily aaily saAmtonA Ito ealeaROM tad argil- 
bcroiia Airbiaa, wbbk roobhatai tto tower acettoa of tto ratim fbnaatirn. 

Id an cruooaikad poiat of rbw. It b of eoaakbrabla ralae IVuai ila laratthlag ■ 
niefol mod dorabia iloiia. bolb Ibr bnilAtog aad pariag] far Ito totter jattwac tt w 
particuiarir lailad. not oaly ftota ito torga diatanaaoiu of tto dap U adanli, bat oa 
aeooant of iti oet m m a et ia Ikia liyan, wUeh. to ouuiy caam. abra reqalrad far 
rough parpoMn ooly. an aicA ia tto aula to wbieb P.ay aiw lakra ftaa ito t\warj, 
witbaat aadargoiag aaba^aant Arming. Tto Dm AmMicA by tba bina Umaatooe. 
b nbo aaU kaowa. and in gnat Rsnaa t . wnaa of Ibatboda poaanciag tba nAnibb yrt>> 
pany of famiag hydraolie moatarc and emnenla. far nnanfartaring wbicb it b aoL 
leet^ frotn tto aboiw and tto laa elilfi at Chamoatb, aad Urgaly iiuatTiaA at Lym 
Bmu aad ito aai gb b uaj b ond. , • 

Tto elayay taamban af ibe Iba farnbh a poor tad cold ainirnharai toil, wbieb b 
ebarily deroM to platan, hot tto toad apoo tto auulatnaa m, oa ito cnoinry, nf a 
Tory tkb aad frrtUa A i atr iotiaa. aad*l)oaMilalni a diurkt, whan it praraika, that b 
atarkad by tba loxnriaaaa of In enm. and Iba axcrlbiier of tba it |r^idacea. 
In tto nppar pvt, it watatoa bada c/farrnginoac, brown, iaiaaienui va datooe. which 
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h »>••;• mmar lim ■ » maatttair a *»laaM« an at irm. a* Ui the 

uCii Hull, af Ilia aataaj "*! ”"?,,««« at tka liaaaka 

wftaa am^faraiik a nA affY** aafiaa, bol Un im m cfc a a< I)r. Ik 

lha -a^baartm»l 

•Uck kaa la I i i am s a"* * ^ JIISI AOrnmiuaa 4»|JaT>< a|iaa 

‘vSr.vVir rt«.. 

tiul aanai wak ifca ai4 af krt ^ •‘^ '* '^ff*.'i-.toitoJ*»miK>«aiia« ika aul^kia. ^ 
Mlauaa at aianai^t* uU "ST^’JJroaa klahUcide la Wai 1*T^J5T 
,,ttJaa It a«4a la «7*»* ***V.i J?!! iml af tta. frnioBijy Bi*»Wi^ 

fa., ar aaw taa *^iari»Ma uat«l *7 itHillui* lk» 

,„li J«t aa Bwak BaaTllw <»! |*kl«r*W rf t». » 

fmilaa m-m a< Ula^alm roam^ bkhUmla a< Ua la aaak la aabm- 
L arigkl af «aiar a hartaoaa mlH. taaimi 

^•na fcr ,oBipoaa4 chir<y at eallalat ‘laTL^^ 

ir^rTi::^ -ka. aa^k- k, s 

-oar-k^l .kt-nk Ikalr O-JUa (H— ‘*1 

dniaarf tnm ika laama afa F rool. ^ Caa aiaas TWa laaymt^ aacd la 

Lcfcaaa ara amaatama. at ttaajiW canJiirail bj lha hanttra m 

Kkafia at a aahalilala fca ^ ika aaaw at tr<ft ^ "***» . 

a ««-, ao.,k.. .k. c— 

Tkajr faraiakfmrri-ril-l^*"^ 

U an4 *faa« of tarnr. paoaaca. . 

(OaWbarl) prodaat T«Bma,lW yaUm |a»rlp>» of 

%‘:x u^mjuad.. 

■u.ofBCtatrfa of aftka aad IJarhary (Moin^oar) (Jl l-tamt> 

McmsiJ^ wasaa. « Cotaicaa and Sardioiaa •• 

AoiMa OrekaOa aaoJ (ff./Wi/maa). 

UvLfoaamt 


Maaniiaa 
Canary 
t'apa oa Void 
Aitiraa ^ 

Muleita 

SOMk AmorKO, lor»a 


(A l•araarta> 


T««fWoa Clamaara 
VmaiMt lOiri^ 

Canary Rock (iWmka jarkm). 


kariiaiaa. 

Konray Rock Moaa. 


A^ Su aa d Rat , 

Cap. ofooad Hoy. fa,tap<^‘ 

llr. Stmkooaa. to .1^** ^ «** *9no.ta* ipkl. of Ika liekaaa 

__*.to«a*Tl>T t»rta«»afc'l<mf*J*;2J^*2^Laa*tiam n»^ 

. rba>.ma«aWma*l*rg 7j !jirm»mamiaHr«■***-** " " 

•* • *• 
laa laaoM aaait mo amiaa o». 
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8cr I.rn»r«. Omukuji Wcm. 

LICKKER-B tllXE. Tbc HUlnu id Col«li cad IVcmIi. 

LIOHT. iLmmUrr, fr. | Lirit, Ocna.) Th* o|>natioa of liflil a* u B|rnit ia 
th« iru or BUBniWlum ha* wamljr jtt r«ceiT««i atuatiaa. SnlBrirBI rvalcet* 
koa kiivrrvr km coltecud Is ihirv ilul U it of tba ataual tanwtttaaa la fwixlariBK 
awtiT of tka maarkabic ckaagra hi bodiia akieh art datirad ta totaa aaiaa at Ika 
mult, bat wklok. hi otkan. an to ha if patilkla amidail. 

Tbrrt la a TC17 graaral miaroaeaptbai at la tka pawar or priacipir la aklak arr- 
lain phrooaiciia. ika malt of ax|mar* to nuulilaa, ora la ha ta f i rrrd. In (trnartl 
light im-gardnl aa tka prineipla in actioa. akataat flr«i|aaBll]r it kat aotking akal- 
nrr to dn ohh tka ekai^p. A few wotda tkrraM* ia axpiiiiiatMia art at i rttary. 
The tolar ray, comiiiaal} ipokm of at (^.euataiaa la addnion to m foaiuMt pwotr, 
• rolnn/ir Maar. ckaaitM/ poow, tad in all prokabiUty hbrMtW pamr. l»«iw Amaitn ) 
Tlwta pkanoMma can at n-parated ofM flw tka Mlirr, aad hnUtadaolly tiadirtl. All 
tka pboloitraphie phenomtna are dapandcal apoa tka rkaailcal (a^oltl wxar. 
Many of tba peculiar ekanfrt which ara rfleclad ia amnia bodin are avidaatly dua 
to light, and tba pkanomraa whick depend enUrcly on neat ara well kaonn. 

iicrtckal haa tCracted aticiitioa to toaia uf ika lantt ttrikiog pkrnoaiaBa of Bglu^ 
aipecially ita action npon Ttgctabla eolnart. Aa tketa hate direct reference lo the 
prrmaocnct of deei. thee are deterring of grrai ollcntioa. The ibttawhig iiiiaialinn 
from Sir John llerichett paper “On Ida dcaiiaif AcImu ^ At Bagt gf At SJmr 
Sfrrtnm, will explain hit eitva and gire Ike ckaractar of tba phenoaicna nbicb 
hebatMadied. He writn — 

“ Tba ecidaoM wo hate obtained be the foragoiag experimenta of the riitimea iif 
ebemical Uitkiaa of eetjr diflerent and ton certain extent oppotke ohanctrrt al iba 
oppoaita extronitira (or ralber aa wa oogbt to expreta it in the oppuahe raghMa)of 
the ipeetnnn, will nat^aUy glee rite to many interretiag tpemlaiiont and etmcln' 
aioot, of whleb ihoar I an abont to atata, «a|| probaMr not be rrgaidad at imoog the 
leoal M. We all know that eoloari of eegetabU origia err neoally caatUaTvd to be 
daetrayed and whitened by ibe conlinnal action of light. Tbe proccaa. bowaeer, i* 
too tiow lo be made the tnbieat of any tatiafaeliire aeriea of rxperinenta, and. in 
conaaouenee, tbii lotjeet, ao intrraat^ lo tba pointer, Ibe dyer, nod tba general 
aniBt,luit been allowed to rrmaia nninrettigBled. At toon, boweeer, m ibeee cri- 
daoea of a oonaterbalance of mntually oppnaing actirat, ta tba rinamla of which tba 
colar light conaiata. oAred thenualeea to elaw, it oa cai r ed la'me. aa Z reoMWiBlda 
aahjeel «f imta'iry, whether tbia ilow deatrwetian of wtgetabW tinta might not be don 10 
the feeble amoont of midnal tetion oultlaadiag afler imperleetaiatoal ctanrciwntino. 
ia Ika ordinary wm in which tuck eolonra nra pretented to light, i.a. lo aixri raya 
It appmred ibcmire to marit inquiry, wjictbcr lock ndouri, toljected lo tba un- 
mtnpenaatrd actkai^of the •iemaatary raya of the tjwctr nm , might not nndrrgO 
tbaaget differing both hi hind ami in degm which mtxrd light pnidooca on ikcm. 
and might not, moraoeer. by tnab ebad]prt ladknie chemical p rope r tiea in the rayt 
tkemarrvca hitherto unknown. c n 

“ thw of the Boet intesw and bcaatifnl of Ibe ragecabte bluca b tbM yMded by the 
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k »lwln>L ITm akobulic linetur* » olittin«4. »ftfT 2*^ 

iU m* •unr^V**. ^ ^ Hu. htarSpWyMd chm*C«* *» • «»“»* 

u- ,.s -i-?!; !lr2.2i;S£r.E; Xf£ 



nthrr rvia«rk.U« i»o«i* wfmkU ooIoot for i* |wnn«iw«e# »»».»-«. 
miti^ ar & x*n Em m6 IoJJ hlar eokmr, w*r rxt><>«d ^ *•“ 

"“C2^“ ‘Tr''Tir2f.1 w27*2«t> " “t; 

MKbrMO M pc*»il»U. Tbr mwiw i ^ «lkn» ftj to Ih* 




niutrrr “ I **J ■rorrtwowl. my W Vtrorg* m—, cOuttriM 

^f^tS.'X'^Tr'ih. tajifJ Wi.f t. 

r.i::?ru;Si ^ 

U Um co«nt «rf I ^cxtiilrr^ himrhi ffi r them, alikoMk «b«> mun^ 

for .hr« ,r«. i. e«ii;»t cAomn it d*B«W. 

it drctroTr.tkrir tiatt *■ • ••cowU !•“ . ^ » bkwkrr wh«i ■■uarJ 

to aMrrtaia •••^t iry chforuuM^ ^ loflccd for thr 

by iiuiUitbt. Tbr unwral riiniH tbr 1 HOr otto mj jtortt 

would wot uvufl *■ d*Tkn»i** Thr ^ ihroogh which A 

U.« rolooi, tmfioyi, .otto* u •? -7. *1^ b, ibc ry. Tbry 

were •rraaitrd i* th* •*»» *°. *^__ drft^r'l of r**^! »•*“ 

IKMtblc uf Uw ■»>« •!»»<•«• lulie. mrrt ibrB 6Ucd with Ihr (at, alto 

MuUiurv by m eurretit of very dry uir- ^ ^ ,«» bt-pl 

drM, on which ihr raprrinirnt *“ •® *" ttocct bchtml (hm and »h« othrT 

hi darkorat. two othrra werr eapotrd io a w«Uni atprct Dcimia (w 

waa tamrd to iha toulh »{*■ “>*• ehlorioa »«fco *1“ oalooTi wort t^ 

Th« rctoltt wttw aa follow! . — la the ^ ,j^ t,|^ b«ro fiw- 

littta alund. aad wotdd U thr wratrra lahr, lha 

qaratijr raj'btrd lo'ligbt <«»**•• hi2marf a brijla enataoa, the hluo 

crifiaal (ffwjr aad (Tiwa it-— Th« whole of the cblortaa had 

rad. »d U- tha Tallow tia. of 

appatwatlj eolrr^ ^ iIl^oaiherBWh^ colowr of the rhiiirioa coaid 

the (la had dacidad. aad lha birachiac actioo « 

atilt U 

awir* powrrfolly raiaecd. Tha yo*™ i—M»iM the bicai hioa power rf chhwina., 
aaiforwi thaa aupht hare breo raprrifd la i .^**|*_ aaabted by iSd, other ctdOBll 
or.lul.«n..liBl. ™PW'? 

tamaiaed, la apparwaUy the ter, aaiaa dreaaiataarea, oDanenw. 
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SJ/Aantu actd, if ilionMigliljr dried, mej- Ik Iu>|i( tbrnontln Tb oontxct wW>i dry 
coloun wMbUiraluriog lh«ta) nnd^ iIm mfluencc of nnli^iit h bcBertr rwovm ta 
•oar rsmi ht Mcacliiiig power. .. 

Snli^artOtJ Aydrr^ra aeU u ■ weak Bcid, and rradily M ■ Mrwebrr wbm nwin, 
•ad bccooK* ioactir* in bob mocci* if wadw dry ud kept in darknea. fVith ibr 
aMiataorr of •oalipbl it ncortn in no incoonidernbir ikttror it* blrncbuiit power. 

Orji^ U a Wrll konarn bkachia| annt. but when dry iu aetioa upotftmbrariaf 
mollrr in iba dark ia eamnnely alow. In matigbi, bowerav it recoven iu hleacbiug 
powtr. 

Otrimmk meiJ, wkim dry in darkneaa, loatt all power on r«*uBrias matin’, bat a 
fbint h l rafb i n t aclioa la rKrled by it uaidrr capoauri to ranliitht. 

//jafnwa ia wiiboot any action wbrn dry upon eolaara, but it aeqnim a alight 
dcroinriaing powtr wbrn rapincd to annahinc. 

“ Tbt gantral maolt," ctHtciudca Dr. Oror|^ Wilatwu “ of tbia inquiry, an fitr aa 
it baa yet proewdad, ir, that tba Uaaebiog Ktaaa, tlx. ehinrinr, anlphnruoa arid, 
wipburrtted bydrugm. and aaygea, loat nearly all their bbnwhing power, if dry and 
ia darknrm, bat all tccarnr it, and cblorina in a moat marked de g r w . by rapoaur* to 
aunlighL*' 

All ibrae rxprrimrnu appear te abow tbat tbe action nf the aoiar raya oo rrgrlahlc 
eninun ia ^rpendrnt upon tba power prMtraard by one an of raya to aid in ibe 
oxidation or ebemical changea id tbe organic compound conitituting tba eotounng 
matter. The whole malirr itqairra earefol invwalii^uia. • 

It ia a prorad Ibcl, that oolo^ng mattara, either tViioi tba minrral or tbe regttaWe 
ki^doma. art much brighter wbra they art precipitated from their ■ointioni ia 
bright aonabiae. than if precipitated oo a eloody day or bi tbe dark. It mint 
not Ik anppoard that all tba changra obtarred ara dna tn rbrmical action j iherw 
can bff DO doubt bot many nrt purely pbyeicnl pbcoomana, tbat ia. tba reault of mule* 
colar rbangr, witbooi lay chamical diatnrbaner. 
l.ItlHT. ELEt-TBld tba Kuectuc Liobt. 

EIGHTHOdSE. Tba importancr of bgbu of great power and of a diitinguiib* 
^la ebiTBCler anrnad uwr ooatu it admiltcd by afi. Uae of the nohbat rfcru of 
hunumty it errtalaly tba emutnutinu of ibcat goidei to tbt mariaera npoo rnoba 
■ ““ "*■ "P" dangaroua abom and tba mouiln of bar- 

Jns”' iJl » not tbe pUca to anicr largely apuu any epeclnl deaeriptioo of the 
Ughu whKh are adopnri tt^d oor ahiwa t a brief aeeuunt only will he gieen of aooK 
o< Uk more remarkable priamptaa wbicb bare beta totroduoad of laU eaara bt tba 
Trinity Board, , '' ■' 

Tba rariy tighthiMani appear to hate bam illcmiimrd by mal or wood Brea ooti- 
laiord in **chaui&re.'* Tbr Itla of Man light waaof thb kind nntll IBia. The Grat 
d^rd impmermrnt waa made by Argi^ in I7iu. who inrantad a lamp with a 
rirenlar wick, the flama belag anp^iad by an rxtamal and inlrmal rnrrant of nb. 
To make thcaa lamp* more rtfratiea foe Itghlhonac illaaniiatioo, and to prearnt the 
rey nf light aaeaping on all ridea, a reSactor waa added ia I7S0 by M. Lenoir j Uut 
threw the light forward in paralM r»i luwarda anehpouiU of the boriaun ai wi>iild 
be (urfbl to tba laariarr. Oond reilretori inercaaa tW lumiaoaa rOiicc of a lamp 
ahout 4f» limrei Ibw U the '‘eaupric*’ ayatrm of lighting. When raflarlora are 
mad, ibna ia a carmia quantity of light leal, and tba ■ dioptm” or rq/Vortme •eatirm. 
toemfedby the late M. Aaguatin Frrenel in IBtl ia deeigned to obeinta tbia eff-el to 
•mne extent: tba "ealadioptric " ayatem ia n arill farther improaemroL nod ncti both 
by refraction and nflcuoa. LigbU of tba Brat order haee an iatermr raditw or focal 
dhtanew of M-tt tacbea, and ara lighted by a tamp of fbiir eoncentrie wick^ cuo- 
taming 570 gallcoa of oil par anniua. 

The appraraaoa of bgkt called ahott edipaaa baa hitherto bora obtained by the 
Mlnwlng arrangatneBt: — 

An apporatna for a Bird light bring pruridrd, naapoaed of a central cylinder and 
two MMiea of ealndtopiri^ringa forming n enpoln and lower part, a certain number of 
tenaaa are arranged at eqaal dtatanoea from each mhrr, nUerd npon an eaMTier 
moeable frame making ha rerolotiiig around tba apparetua ia a grran ptfVid. Tbeta 
lan^ eompoaed of aartieal priama, are of the umCiBltitDde aa tb« cylinder, andiha 
ndina of ibeir enreea la ia oppuaite direetiooi tn tbtuK of tba eyitndar.jji ench a 
manner that at tbrir paaaags they conearga Into a parallel pmdl of light, all iha 
dieerpnl raya emitted borianatally from ^ha eylinte ptodneing a brilliant effiKl. 
like that obiaiard by tbe nxe of annulnr lenwa at tba retidrmg ligblhouact. 

Before proccediag^ith tba deacription of tbalmaea, the following ooticea may be of 
iaterew i — • 

The Eddyatonc Ligbtkonaa 9} milan from the Ramc Ilrad. oa the canal nfr Can* 
wall, waa rracud of timber by Winltaaley in UK-ta, and wh waabed away ia 
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170^ ttvMicWIt by Rudyudin 1708 , iimI dirtroyrd by «re m 1. S5. Tbi- pr*- 
lentTiUiUw »»• rwrted by Smoitoii 1787-S8. 'Da'"* “O'U" m the 

for Uk Ughl»l bnt in 1807 nipud Indfp*. »ith pwiJndokUl nSecton of 

eilrtrrd dopper were Mihelinited. __ 

The SkaryTore Rocks, nbpiit U miles sonlb-»wt of Tyree on tie co^ of Ar|p ie- 
shire, Irins in tbe tmrk of the shippioK of hlTetpool sad of tlw Oyde bsd tong 
reesrd^ lyith dr«d by tie msrinrni frequenting these sens. The estt»»e iltBeulty 
of lie posiW exposed to tie onbroken force of the Allsotlo Ocesn. had siioe de¬ 
terred the ewunisriaoere of nortbrni ligbu from the attempt to piscc a light npoo 
this Usnaernas spot j*at in 1884 they csuied the reef to he sartey^ 

Mr. Alan Sietmioo. their rngioeer, ioberitiac his fothcr's energy and srimtiac •kill, 
commeoerd his oprrstioas upon a site from which “ nothing eo^ he seen for milrt 
aruond bw white foaming bmien, and nothing could be heard hot the hmling of 
the winds and the.lashing of the warea.- His design was an adaptstM • 

tower of the Eddyssone to the pecnliar sitnatian, a clrciimstonoe with which be 
to contend, necsubliabed a eireulsr baM 41 foet « diame^. ns^ fo a aolid 
masa of gneisa at granite, bot diminishing in diameter to tbe heiraof tSyret and 
presenting an wren canes»e snrfoce all around to ^ a^n of 
dUlely a£i»e this foyei the walla are > 88 feet thicK* dimltushlng in thic^prae ss the 
tower rises to its hkbrat deTatioo. where the walls are redoced to 1 ^ in thinness, 

and the diameiar to IS focc The tower le boih of granite fmn ^ islands of Tjw 

aud Mall, and its height from the base is 188 foet 8 inches. In the intervals fell by 
the thlekness of the walls are the stain, s space for the ■'"‘‘•O' ^IW ^*1?^ 
and a not nne.-nflJrtabJe habilation for thrre attre^to We 
Blent, storea, Ac., are kept at the depit tn the Wand of Tyree. The light of the 
SkereyV^ia reyolying. and ia prodaced by the rrroluuoo of right amnlar leoara 
^od a central lamp,^ betoogs to the ftrit order of diopme lighfi in IW sy^ 
of Frrsnel, and nuiy be seen from a vesnfl’s deck at a distance of 18 miles. — 
IW IH Jfosfo*. Jmrt Ktpart, Omt KrAifotwa, I8S1. . . , _ 

Kome of the Siatlcnlar arraapementt mod now claim altent^ Lar|fa Irn^ nr 
any !«« masses of glass, are Uahle to itrim, nbich by dispsTiing. oeeaanio a ktsa of 

“ In order to improve a solid lens funned of one pl«e 
Us,«,r.B.».».«*.c.A, Bnffoo pr.i>a.«l to e« ont Jl ^ 

flmre (liailu the portiooi between m p »nd » Oi betweem • • ami Ibe 

bi^ soHkec nf nn. Afow thns eonstnictcrl would be tncompnraWy sitpenor 
to a wdid ooe, hot snrh n process we conceive 
to hi impracticable on a Urge scale, from the 
extrema difliculty of pDlishmg the surfocss 
a IB, a|>, on. r a. aad the leA hand surfoce of 
I* B| and evea If It were practical, the grealeit 
hnperfeetioas of tba gtam might happen to 
oeenr ia the parts which art left. In order 
to remove theae imnerfrctioos and to construct 
lenses of soy titr, isyi Sir David Brewster, 

•* I proposed in 1811 to bolldthem up of sepa¬ 
rate lanes or rings, each of which rings was 

tral lens A B e ts eomspoiidhig with hs section n » in^ US3, of n ndddle 
o K 11. corresponding toc^n r. aad odhristlng of 4 asgmfnts, 
a r B T. oowspooding to a c f a. and consiAting of 8 segi«'»- 
eonstractioB iforioualy pots it in onr power lo ex cents lenses 

given lie nmne of pkpW fosses, of pure^ gl« fre* 
aaolW grest ndeanuge, nunriy. ihst of ensWing os to.rer^ 
spbericnl aherrelioo by rnnkino the foci of emrb ione ^ 

^Is dewrrtoitoa win canhic t3e reader to o« ^ 

adopted by fTemcl and cartel ool by the French gOTcrnmcnt, and by oor own c«n- 

“foJX?^‘‘&ie light of Fr^l, tto flame ia ^ 

paratns, and wiihina eyUadrw rwflretor of KTTue rf 

breadth and height of a strip of light 5 

the flame and the height of the reflector itsetf s a^ and *^P*;»* P**g ^ *^ 
rwflectiag priamatic rings or looea for coDectuyi the upper and ' 

which, ^ing npoa the inner side of the fooe w refracted. 
sUa wbrta tiy toflar total reflection, and. passing oat oa^ot^ 
are again rented. The elfeel jif these nones is to Ungthna the TCftkal strip of 
Vm. IL • Z Z 




TOG LIGirmOCSE. 

l%bi, tlw MW of «iikh i« depcodeot opoo tbt bnxdtli of the (Um^^aad tlia beiyjit of 
tbe appaimtnfii * 

In r mool'f rrrotriof Hgfatboa*^ ■ Ur]pt (Uar it placnl in tli* centn of n retrolT- 
ing (nun* which carrict n number of ten<*< on n lai^e Mml« nod of nnooi cun»> 
turcf for (he aToidonee of tpiurrical tbrrmciao. the view of ooUcctiai; ilw 

divergent raji above the Owe, an arraafenent of Iciua nid tUvered miimia it 
placed immediately over it By thia eompoond arrangratent the limply erevalTiag 
character of the apparatu it dcatroyed. a*, in addition to Um tevoiving fllih, a tct- 
Ikai and Sard light la at all lime* lean, addvd in « hiefa a gnat ioai of light moat bo 
loitaincd tqr the loi* of metallic ntdeetoia. In Ihil, hknaranWUkiiu and Letoor* 
noon, rakibtitd a eatadiopiric apparatoa of great ntihly. It waa ihni deaenhed by 
th* ezhihiton I — 

The firal Iniprovaraant faaa ipccial rriemir* to the light, and prodoeat a eooaider- 
abla itirreaM'm ita puwer, whiEat the aimplieily of the optical arTaogemcota ii alao 
rcginled. It eonaian, fii^y, in nimpietrty diaprnaing with lb* yDovabl* niitial 
cylindrical Irnieat arcoodly. it reploeea tbcM hy a aingla revolvingcylindrrcaropoard 
of funr annular Inaara ami four leiiael uf a died light lotmductd betwetn tliera t but 
Uw DumUlT of each varying acooniing to the aatwMino of (Uabc* to be produced in 
th* ivriiid of revolntioo. * 

TlMacciKHl imprtivemeol, of which already tome applieotiani that have bean mad* 
icrve In abow the hapagtaocr, cnnaiiti in a -new moUmd of arranging the moiving 
paru, eapcriance having ahowa that the airangementi at pceient in uae are vrry faulty. 
A ihorl tlma ii laIBciral for the action of the (Viction lollera, revolving on two 
parallrl pUnra, to p ro du ce by a incocaaiao of cauingi a anIBcicatly deep gmore to 
deatroy ^ regularity of (be rulalory roavement To obviat* Ihti great ineoaveniFiiaw 
the frictina nulcri art ao placed and Iluad, un an imo aaia with regulating acrewa and 
travming between two bevelled larlaeea. that when an indenlaiion ia made in noe 
place they can be adjiatcd to another part of th* plata wfakb b not ao worn. 

The thud Iraproveinrol prodneea tha iwaoll of an Inereaae of the power of the Haabn 
ia twvolving li^ihoua* inponlaa to doable what baa been obtrmuid bilhenA. Ily 
■eana of leoM of vertical priauM placed ia the prolongation of iho eentnl aanular 
lenaee. the divargrat raya emerging from the catadioptric tone are brought into a 
•iraigbt line, and a coiwideac* of the three lenae* b obtained. 

The whale of tba priama, 1 * 0101 . and looca aiv maanied with almigth and atm* 
pHeity, acdtratvly gmaad and polbhcd to tba correct curvea aooorditig to their re* 
a^ive poaitiona, ao ai to pro^y develotw Ihb bcainUnt ayiiem of PrtMiel. The 
glaaa of which they irw e t iui pu a td ibonld bo of the cicaraat eryatal colour, and fre* 
from that gnea hue which an materially redneea th* power of th* light, and b cob* 
aldeted nijertlonable fer apparatoa of thia kind. The lamp by which the apporaiiu b 
to be cociaiata of a coomiric bamer with touf circuUr wicka attaeli rd to a 

tamp ct limple oonatmetioo, the oU being forced ap In the burner by ilmnipliaric 
prcaaorv ooly, 10 that tbtri it* ao drlicat* pumpi or machioury to beccm* deranged. 

_ Smrnrnm a ra^'ny Agdibaoaa—Tbb appontna oooiiiu at two parti. The piin* 
cipal part b a right octagoaal hollow pnim compoaed of eight Urge bnoea, whicli 
throw out a powerlhl beam of light whenever the aib of Biinm lena come* in the lio* 
b*tw*eti th* ohwrvrr and the focal. Thb ocean one* in a miont*.** tbef^roe wbkh 
bean lb* Ira* revoivea la eight mianlt* on the nilbn placed beneath. Tba aohaidiary 
parta eotMUl of eight pyramidal knaea iaohned *1 an angle of 90° to the borlioa, and 
forminf together a tmiliiw traorilrd cnae, which teota abov* tha flam* like a cap. 
Ahov* tbcae tmaller kaaea fwhich can only b* aeeo by looking from below) an) 
plwed fight plane nimin, wnoae lurfoeembnag Inclined to the barinn at MP ia tha 
dlrretlon op^lc to that of the pyramidil knao, Bnally caoie all the light modo 
pi^M by the ivfraeooa of tbcit lenan to bare th* mirror in a buriiaolal directinn. 
The only ol^eel of thb part b to tarn to uaefhl aoeonnt, by prolanging the duratMa 
of tha flaah. that part of the light which would etherwbc cacapa Into toe atmoaphrra 
ahov# ihr main knaea. Thb b effected by giving to th* upper knaea 1 alight bori- 
aomol divrrgeare (Votn the vertical plane of the Jhineipal knaea. Below are (l<e 
tire* of tuUlly reflecting prlami, which inirrecpt the light that paiae* Mow the great 
knaea, and by aMnwa of lwy> rcflriMwi and aa integmedialc refraction prqieci thmn ia 
the ahap* of a fiat ring I* the boriaon. ^ 

S‘tt<aum't fixal Jmflrie fforntat at the Snt order fiinie aa that at the Ule of 
May, wi^ rarioam improvemeata^ Tbc^principol put eontbu of a cylindhc bell nf 
glaaa whkb anrrmmda the flame ia the centre, and by ita actUa relVad* th* light in 
a mint dirreiioa^ward and downward, ao aa to ho poraUrl with lb* plan* of 
Ite lyatem. In thb way it tbruwa oCl a flat ring of light r<{aaUy iuUna* in evrry 
dinciion. To near ohoarveta, ihi^ action prcacnti a narrow vertical baiukof light. 
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drKoiUng for tu^wctkdlb on |J>» txtcMt of tlw borUootal angle rmtinnl bj tbe ejt. 
TUn arrangerarat Ibercfore foUUi ail tbe coodiduai of a fixed light* dBd inf| i a n»t in 
effect an; amngeinrat of parabolk tefleclpn. n otder to xaee the light whieb •otUd 
bo laM in pataing above and below tbe ejliodrical belt, enmd mimn tbeir 
conunon fueua in the lamp were fortaarl; mod t bat b; the pmmt cogiDcer, tb« 
adaptaiion of nbtdwptric toaa to tbia put of tbe apporatiia waa, after mnch Uboar. 
aaoeenffi|l; earricd out. Tbcw tonea are triaogubir. and aet bjr $atal reflaiioii, tbe 
inner fai4 rffracimff, the •eetiod MaUg ratting, and tbe third or ontcr foce, a wcnod 
time n/rodiag, ao na to eanoc tbe b^t to e roc rp koriimtdif. Tbe apporalna baa 
nrceierd man; anixlbr ehaogea b; iolrodnetun of a new mode of gronping tbe 
earioua parta of tbe (hune aork, b; which the paoaage of tbe iigbl ia Uea obtnt^ in 
ever; aximutb. 

blrcbanieol bunpa of four wieka, are nicd In tbeae ligbthaoaet i ia tfaeoe tbe oU ia 
kept runtinoall; orerfiowing bymeanaof pompawhiehraiac it fmotbroutem below t 
tkoa tbe rapid earhoniiathm of the wieka, which wmdd he canaed In the greet beat, 
ia aeoidcd. Tbe ffamra of the bimp reach tbeir beat effi»t ia three bnan after light* 
log. i 0 . after tbe whole of tbe oil in the clatem, b; powng and rwpaiaii|f o«er the 
wkka refieatedl;, baa reached ita maximaia tetnpentare. After tbia the lamp often 
boma 14 hoani witboot amaible diininatiun of tbeSgbt, and then rapidl 3 ^&ilt. Tb* 
height variea fraoi IS to M timea that of tbe argand fb^ of an inch ia diameter t 
and tbe ijuauii; of oil enoanmed b; it ia greater neui; ia the aaaw proponioo. 

, In Su rtmmm'f nnlim»iy parahalie Tweeter, rtndared Ao l ybWrt/ (where the enthw 
light ia parnlUliied) b; a portion of a eatadioplrio annular lena. tbe bark port of the 
pnrabolie conoid ia ml off, and a portion of a apberical mlrroe aebMilut^ an aa to 
send tbe rajra again through tbe flame; wbDe bia b dn pd ou f cuMdeyilrar eaeefer fawa 
opf <iratu ii a combinalioo of a licntiipbrrical mirror and a lena haring tatall;*reA(Ct> 
iag aonra t the pacalUrit; of tbia arrangement ia, that tbe catadioptrie xooea, fnatcad of 
tranamiiting tbe light in parallel borixeiital plaiea, aa in Firael't apporalna, prndneea, 
aa it were, an extenaioo of the bmiieolsr or qnaqaaTannl aetiun of the oentral lena b; 
aaaembling the light aroond Ha axia ia tbe form of raoreotne hollow e;bnilen, 

bir. Chaaoe. of Uinningbam, conairBcted a ligbtbouaa which ma; be regarded aa 
Frcaael'a rerolTiag iigbl rendared bidopboCaL Tbia arrangcmenl waa dirided into 
tluve cotapartaeiita, the opper and lower of wbieb were compoaed reapectircl; of 
thirteen and aix catadioptrie aooea which prndoca the rertkal atrip of light exirodmg 
the whole length of the ipparatua, and ia aUnilar to FmacTi dtoptrW light. The 
central or oaloptrie eampartmenl eonaiaud of tight Imtea of forea foal fiscal Imgilx 
aacb of which wu tbe centre of a aaiiet of clrrm coocenlrle pnonatie ringa, detigned 
to pruduce the aame refractire effret aa a golid lena of rqnal aiar. Tbeae eouftiond 
lenaa were moirotcd npoa a remlriag frame and tnutaniltl^ bnriaoolal Saabca of light 
ai the; raceeuieel; roiated. Tbe rootioa waa aommoakated to the frame b; a cloeh 
morerocM, and perfonaa one reecdolinn in fonr miniilcai cooaatinmilj.aa there are 
eight lenica. a flaab of light ii tranamitled rrrr; thlmr aeeowda to tba honaao. 

I.IOXEOn.'i UATTKK is regrtahie fibre. Sea Ftiuut Vnarranut 

I.IOXITE. I’ndrr Banwa Coil, RoomuD Coax, and Coal, tbe cbaraclrriatiea of 
lignite bare almd; roreieed attentioo, therefore little fortber need be mid. The 
term lignite abould be confined to foeail wood, or, klU more rarrtcll; to wood whkb 
hae undugime owe of tbe chaagn knduig herwnfo tba predoetion of coat If wood ia 
bnried in moiat earth there in tmr prodnethm tf cnrbonlc aeid from tbe elementa of the 
wood, nod the wood ia ebugrd into either lignlla or brawn cotL Lignite and coni 
dilirr obem'icnll; from eneb other. Lignite jkldi b; dr; diaeillatko aoetk te'td nnd 
aactale of ammonia, wbrrraa coal prodnedJ only an ammonkml liqw. (ITtcmcra.) 
Wood; fifara gieea rite to acetic acid i tbrreforr. lignite mail Mill contain aadrcoatpaaed 
wood; fibre. The following table girea the oompotitjaa of Mrctal well kaowa 
Ugniten. 
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uBpoTiut ptpdaet. being Inrgely employed for domeeiie rod fiie rnMU&itming 
fntrpOM^ lo wi» c<Mi»t*7, with the e*c«^o« of ib» Borry lirtthflcw fornuuwo, 

^irbb Med in the n^oinlog ponery. U«»ilo k not employed. 

* LIiSNUM-VITJE. or Uaaiarnm ((eadaom offlcimat* end O. 0 cnr*mm}, n 
hard rod henry wood. The fibroo* Mnienire of ihia wood ii eery reniathal* j 
flbret croee each other Mroetitnen aa obUqnely u al an angle of 30 degtw wi» Uta 
aaii, aa if one gnwp of the annual layen wound to the right the neat to aro 

an on, with any eanctitnde. The wood can hardly be apUt. it b therefcre dirWrd by 
, 1 .. law. IJanum-rllat in mneh uaed in maebinery Ibr rollera. preaaet, aiiUa, ana 
for penllca and nwirtari. aherra far ahip'a bioeka, akiltle hnlia, mri a great ranrty of 
other wnrha requiring hnidneia and atrength. 

The gum gnaiacwm of the apotkacary ia ealrarted from thla wood. 

LllJiC I>YB. SeeCaLico-roiaTuia, Drainn. AUD Amjaa. 

I.l ME. QmrUim*, u Omit Calettm. Thk aacfal inbftaoee ia prepare ^ ex- 
poaing the natire carbonate of lime to heat, by which the carbonic acid ta ea- 


Thia operation ia performed in a manner more or laai perfaet, by horning caleareooa 

ilanra ia kilna or faraaeea. 

UmMtaiv: need to be calcined fa a rery rode kiln, fanned liy Indoaing a 
apnee of 10 or 16 fact diameler, by rndo atone walla 4 or 3 feet high, and Ollleg 
the eyiiodrieal oarity with alternate layera of turf or ooa] and limrBone broken 
hitn moderate piceca. A bed of brnahwood araa uaoally placed at the bottom, Jp 
faciruale the kindling of the kiln. Whenerer the canbustkin wae fklHy euramene^ 
the lop, piled into n eonical form, waa rorered in with aoila, to render the calei* 
nation alow and regular. Thin method being fonitd relutirely Ineoarenienl and 
iMffectnal, waa aneoeeded by a permanenl kiia hoik of atooca or brickwork, in the 
ahape of a Irancnled con* with tba namiw rod niidcrnioat, and ctoaed nt bottom ^ 
so into grate. Into tbit kfln. the fuel ami limeaume werw introduced at the lop in 
nharnitle Uyera, beginninf of eonrae with the former t nnd the ebarp waa either 
allowed to bnm onl, when the layer waa alingatber remored at a door near the bottom, 
or the kilo waa auoeaaairaly ftd wUh fVeab materiali, in nlternnte laeda, na the fanner 
tnppiy tank down by the calcination, while the tboroogbly bonil Ibne M the bottiro 
WM awooeaerely rak^ owt by a tide door immediately abore the grate. Tbe inlenor 
of the limekiln baa been ebanged of late y tnra fVom the conical lo the eUi|H'iral form, 
and probably the beat ia that of an egg placed with Ita aarrow end nodarmoat, and 
truncated both aboea and below i the gronnd plot or bottom uf tbe kiln being com- 
prriard to aa lo gire ro elliptical teetioiL with an epa or diaft.bala biwaidi aaeb end 
of Uial eUi|«t. A kiln tbda arched in abore gtwaa a rererberalary beat to the apficr 
malcrialc, and alto faroan their faUiag fredy down in proportion aa tba fauahrd 
lima it raked out below ( adrantagM wtoh tbe conical farm doea not alfiird. The 
tdae of lb* dnA-bolra far eatnoting tbe quicklime, thonld ba proportiouala to tbe auc 
of the kibi. in ordar to admit a auAeieal current of air to tareud with the tmoke and 
flame, which ia fauud lo facilitate the extriralioo of the carbooio acid. Tbe kilni an* 
called paepefaef, broanae the operation ia carried on conlinnonalr na long aa the build* 
iug laata | and tb^ktht, from tbe mode gf diachi^ing them bj raking ant the llm* 
into cmrta pluoed againti the diaft-bolaa. Tblre bnabeia of calcined UmeMone. nr 
IhnedMlU, are prodnecd on an arrnge far evm Irathal of couli oonanmed. Sock 
kilM afamld be MU op ogminat the face of s clifl. ao that eaay acocan may be gainrd 
In tbe mnuib far charging, by making a alnping cart rend to the top of ike hank. 

^■pa. 1134,1136.1IW. 1137 reprearat the bmt-Ula of Rhilrradorf near Herlln. npno tha 
eooiianona pUn. eactUemiy cooatrueted tifr econmniaing faaL It ia triple, and yiekU n 
Ihrrefiild pradneC Fty 1136 ia a eiaw of It aa aecn from abort; /p. 1137. the rleratioa 
and general appearaiiee of ooaeidei^ I I34,a venieal tection, and^. 1136 ,tha gnmnd 
plan ia the line A ■ c p of Jif. 1134. Tbe inaer thaft^^. 1136. bac the form of two trun¬ 
cated eoaei, with their Uqier cirenUr coda apptiad lo each other | h bat tba grraiett 
width at Uw icrclnf tlw firw-iloori, wberah la 8 fact in diameler t it ia narrower below, 
at the dioebarge door, and al the top orilce, wkera ia alinat 6 fact in diatneter. The 
latcrior wall < of the npper abaft ic boiU with bewa tUmca 16 the bi^hi of 38 fee4 
and below that far 15 with dre-bricki # ifelaid itepwiae. Tbit inner tfA i* 
tnrrnaaded with a mantle r, of UmeTOma, bat between the two tbetw ie a imall racent 
apace of a few iaebea flilcd with ubea, in order to aUnw of tbe eapanaion of tbe tnterw* 
■with bnU leklug pUee witbowt ihallrring tbe maac 'f the boiiding. 

Tbe flre.grBto, aonaiala of Src-tilea, which at the middle, wberc tbe ain^ 
prratlsptethar, hanponroaKbedaopport/ Tbe flrc.docf la alao arehad. and ii aa cnnm 
^ flrr-tiicA $ ia the iron door in farot of that oriftoe. Tba tiica which farm tbe gram 
bare 3 or 4 lUta of an inch wida foPadmUtlng tba air. which enlcn Uiivagb the ca n a l h. 
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Thaondtr part aP ihr rfiaft from Um Sr* to the hearth b 7 tod tU-optrr eaetaafinr 
»»|T it Bonatmcled of limeatoDe, Uut Uoiag beii^ of ftrt-hricka. H«€ are the aah- 

1134 *••’>6 




1197 


1139 




pit i, the diaebarge outlet a, and the rmaJ i, la fVxait of the outlet. Eaeh aah-pll la 
that with OB Iroo door, which it opeoed oalr when the aptoa • becoawa filled with 
aalieo. Tbete indeed are allowed to remaio till thep get cool enough to ha rwuorad 
without lacoorenieiice. 

1*lw diacharge autlrti are alao fiimiabcd with iroa doora, wbUi are opened ooljr for 
tahiog out the lime, and are eanrfhlljr lated with loam during the bamiag. The imiar 
walla I ai a of the kiln, are not efaenliall; arocnarjr, hot eoaTaokel, hecaaav thr^ affoid 
room for the lime m Ua la the lower floor, and the fuel la the arecad. The aereral 
atnriea an formed at groined trebea it ami platfiinna p. ooeered o*»r with bmeatona 
aiaba. in the third and fourth atoriea the workmen lodge at aight See ff 1197. Some 
eater their aparttnenta by the upper door f i othera by tha lower door a r to cae of 
the ehimneya for the leTml firrptocea of Ene workmco. ( a, a are ataira. 

At the limettonr to Introduced at top, the mmitb of the kiln la aomwaded with a 
tlroog iron balnatrade to prcTenl the danger of the peupla tumhliag in. The platfiwm 
to laid with raito ir. for tha waggont of liawatimr, drawa by hnnea. to ruu npoai. # a 
aaoihcr railway, leading In aaothar kiln. Sorb hilaa art named after the Baatwr rf 
their fin-doora, aiagle. Iwerfuld, ihrerfold. fourfold, kc. ; from three to flee being tm 
moat utnaL The eiotetr fi>rm Ike hilo atoo to deteraalned by the aamher at Iho 
fumaea; b»Tbg a truhcaled pyramid of equal ahlea t and in the mUiUe of eaeh altemale 
aide,then la a fireplace, and a diaefiarse ootlet. A enUe font of Uawetaoe leqaim for 
barniag, »>we and ftee-twrlftha of a euw fc«* of wood, and eoe and a half of tart 

Wbm Iba kila to Id be art la aetina, U to lUeid with raagb Umettaoea, to ibe br«bt 
c n, or to the lerel of the firiogy a wood flee to kindled in n, and kept up till the lime 
to ealrined. Upon ihto mam at qaiehllme. a foaah qaanlity of limetKiBew a introdneed, 
not throwa b at the aeouth, but Irt down in Igteketa, till the kiln la quite tUli while 
oeer the top a eoae of limeatoaea to piled up, about 4 fleet high, A tarf-firr if bow 
hiadled'^o the fuinactn k Wbmerrr the upper itema an wail odeiaed. the lime 
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■iMl«r tbe fijttIrTel ii Ukco oat. the tsperUir ciJama falU in. ■ Dr«>coDe m pUe<)r Bp, 
And ihv pradtf'iiocB oa thuA witbr»v( intemiptioD. ind wHbnni tb« DBCfAiity ot obob 
IK ttinp A fire into n | ftir in tW Apux c B. Ar lirocmuft fie aiwayi well ratclDcd. Tlnf 
diecharge of lime tAfice pbce rrery U honri, and il amoanti al each time In a tfiree- 
fifld kiln, lo from fiO to f 4 Pmeetaa hmnn of ti Imperial bnaliele cadi t or to ttio Imtbela 
imperial apoo the average. It la found by eapericnce that fre*h-broVen Ihneetnoe, 
whieb eoatAlaa • little moiatnre, calcinn more readily than what baa brct/lried by 
f xpoanre for tim* to tbe air; in ooaAeqnanew of the vaponr of water prooiotiBg 

the eecapa of the carbaoie acid gaa i a fact well exenipUfird in diatniing euential olli, 
aa nil of*larpentioe and naptha, which come over with the Wearfof wafer at npwanU 
of 10o<* Fahr. below their natural term of cballitiao. Six bnahrla of KMeiadmf 
gaicklime wciah from 3fiO to -100 poonda. 

Anhydrout lime, or. aa it ia conunoiily callrd “gaioUioe,* la an nmorDboat ^id, 
varying mneb in coberenee, according lo tbs kind m rock from which h it obtained} 
iti apeeifie gravhy variea from 1'5 to 11. Lime ia one of the moat Infaaible bodiei 
which we potaeaa i it rcaitta the higbut brata of onr fnrnacea. 

When acpoaed to air, ipncklime rapidly aheorbi water and ennnbict into a powder, 
aommonly known aa iftM fate, i^eh la a Aptbotr ^ limt. 

Hj drsla uf lime when npoaed to tbe air aheorba carhnnic acid, and after tong ra- 
p«un it ia converted tnln a mixture of carhooate of time and hydrate o< lime in aiogle 
cqulvaletita. Hydrate oMiine ia but aligbtly auluble in water, 7S9 to TUt parta of that 
fluid ditaoliing only I port of the lima at ordinary tempmturva. ' 

Hydralr of lime ia applied lo nnnieroiii purpoM in tbe arta jmd manafnctniva. It 
la chiefly employed in tbe (•reparatioa uf munar for Iraildlog pnrpoae^ See Monrail. 

Tbe pare Ihnca, prepared nom tbe rarhwialra of lime, fbrm an bnprrfrct mortar 
aoitable only for dry aiiaaiioaa. In damp faiuidiiiga or in wet aitnatiooi they never 
ir( (at tbe preee ai of hardtiiing ia tecbeiviilly termed), but alwaya remain in a pulpy 
itatr. General Paalry mya, “ The nnfituraa of pure lime foe the porpoaea of bydnuiUc 
■rebiteetuR baa boen proved by aeveral atriking cirrumatanoea tut have come nmlrr 
mj prnnaal oharrratioo, of wlucb 1 ahail only mentioo a lew. Flrel, a great portion 
of the boondary wall of Rocbraler Caatle bavMg been completely ondermintd, nearly 
ibroagbnnt ha whole ihiekneta, which waa coaaidrrablc, whilai tbe upper part of the 
■una wall wni Wft ataading. I bad alwtja aicribed tbit rrmnrkahle breach lo viotener, 
conaidenag h aa having becw tbe net of pmnaa intending lo deatroy the wait for the 
ashe of the atone | bat on maiminc it more aeraniely after 1 hid brgun lo atudy 
the aubject of Umea and crtnmli, I nbaervnl thil the whole of 1 ^ branched pnrt wna 
wnahrd by the kledwsy nt high water, and that nil the mimar cf n amnU ponion of 
tbe bnek pnrt of the liiM of tba wall aiill left lUndlng wm <}nlte aoA, h« that towarda 
the ordinuy high water level h becainc a little harder, and above that levid it waa 
prrfretly aowad. I otnerve d the aame ptnerna at tbe oufef wall of Coekbaoi Wood 
Fort, ew the left bank of tke Medway below Chatham, of vriikb the npper port vraa 
Mandiag, wbiiat tbe lower part of il had been gradually rained by the aetiun of the 
river at high water datroving the mortar.” 

UbrratwM an limn, enitwraeni etmnfa, — Tbe pecnliar eonditiona nreraaary lo 
faianre a good and naeftil muetar for bnilding pnrpn^ and, the pecnliariliea of tba 
bydranlie mortan or retneata, will be treated of nnder MoiTan, which ate. 

LlMl-iSTDXL. (CUnure, Fri KalkUtin, Germ.) A great variety Of rscki cootaia 
a aaSment qaantity of lime la combiaallaw to bo railed llmeatooca. 

Cfialt la an ewruy mamiveopaiiue rariety, niually aoftaad wlibont liMtre,and may 
be regarded ee a tolarab^ inre carbonate o^me. Carbonile of lime diaeoivve in 1000 
pnrti of wamr ebnr|vd whb rarbonie acid. Caurhaf.) Fretrahii eUtra that It diaaolviie 
m fiU4 parta of boib^ water and ia ln,Mt pam of water at ordinary trmpentiiTve. 

Carbmmle of Ihnt it found bi aatnra more or leei pore, both eryatallned prrfirif, 
na fai calcepar and angonha bnprrfoetly < ee in gnnnUr Inncetomr j and in cMupeet 
maun, aa m eammon hmeetone, chalk, flee. 

SHilaetHit (wrienale qf fane, ftvqnently called enor|rtiooary iimeetone. ie (brined by 
the iaihratioii of water Ihroa^ rocki contaiaing limo, whirh i%di<aolv|^ out, and aa 
it Mowtv pcRulelee the roeka ittln tav enwi o a iipenbm^ the water (orti with Ita carbo¬ 
nate of lima, which la depoihed ia looee more or Icm nadaiated. wbirh have a fibTon* 
atraetara ftrom tbe eiyatnUiac chancier of tbe oancretMBary liiM. The Ifbg flbroui 
piceca railed flalaetiire ahnw thoeo fibrea very be n n tifi itly. The stntifonn aueeee 
calM •lalegmilee exhibit a aimilar •traf.nra. varHKl ooly by the cnodilkiaa andrt 
which they are formd. A very mnarkahte iUJagmitie lUacitoac found in Egypt i* 
. known an nricatal ikhanter. e 

True M i hu t m ie a aalphito of iii^faee ALanxembboitbeauIagmitie qgrfiuDalc 
ia nor anfrequeatly called by thia name. 

/ocraattag ca a mti' maiylimeatBnctilifl^bBt little frwn tbe above. They arc depoaita 
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fmm calcuvooi wring* whieb are nnDmoB is *>•* p«rt* of D^rlijihire. Vorkiliirr, 
midTotber plac**. It ia * coinmoo ptictiea tn place vegetable •n)*t^rr* io ihoM 
enrinc* i they then bectMoe mcmstei »rth^arbofcie of lime, acd am idil ai prtrijb^ 
lioai, which they aw not- In volcanie lurtricu many very rmuukabht apriBg* W 
tbi* character czaiL Ooe of the bhmi niBarhable ia at the bath* of tiaa Kiilppo 
in Tiucuy. where th* water flow* in almow a boiling Kate | carbonate of lime brr* 
appear* im •olnlioo "by aolpbntvUed bjdrt^n. which ftir* cS when the 

water is*ie* to day. Dr. V«*ny ha* taken adraneagv of thi* property of tb* (tiring 
to obtain baww-relievo flgnree of great whilenen ami lolidUy by occaaioniiig the lim* 
to depoaii ia •nlpbn%tnoolda. . . ^ . 

Aatrie mtmml, Spomm Kimttimt, Re* mjtk, b ftiunil at th* bottom ^ 
lake* wheae water* are impregD*i«l with lime. Th* colcarwHi* h/a of Dcrbythlre 

b of thb chnracter I it may b* ilndied in every itage of formation. 

Tnnrtmm, which aerwit to coiHtrnrt ma«t of tha monnmenu in ancient ■f* 

pean to have been formed by the deptwh* of tb# Anio and the Bolfatara of TiroU. 
Ih* temple* of Pmnm. which are of eairvm* antigiutj', hav* been bnUt with a trattr- 
tim. (brined by th* watets which itUl flow In thb territory. 

Cbinpwct ha* a compact leatura, MuaDy an even anTfiee of fr*tare, ami 

doll (hadca Ilf coloor. * i . . 

On...br /haebDa* htelud** comnwn rtatnary and archil^nral maAl?.^ ha. a 
Iratow wmelhing Uhe hiaf-»ugm. (8w HaanLa.) Undjr tUo*a two bead* aw 

rroQp^ a nwber of Tancti*^ . , , * 11 ^ 

^ OSifr or cooiiata of ■phmeal frama of raricaa aiaea, from a millrt ioetJ 

lo a pea or ereti an ert. .want.. 

animtJ Ismrttm*. Coene Iba ha* been referrH to ihw bend. 
ifwU limtttmt. I.ah* ud ftie*h-w*tcr nm**ttm* (bematioa, tratnre in* grntoed, 
more or k*. drtue, apt to cnimbU down in the air i colour wW or pale yrHiiw, 
ftactore ruosh grain^ »oaiewhat cooehoidBl t eomrwhat tenaelona Trature ooca- 
•ionally cavn-o«»i. with cylindrical windtng caviti**. Thb true llmrittm miael cot 
be eoofoflDdcd with lime marl, which b eompomid of calcnr^ matter and day. 
.SJwwoa* UmaHom. A combination rfanicn end ortoont# 

In the propertioo* end wmetinjeipuelng flrom cAertp fi^tone into edert. It terntehea 

■teci, and bnvea a eiliocco* reeidnmn after the actiM of moriaM arid. 

xlinidninf or Snriiimajae. A carbonate of lull* eomhmed with (ulphnr a^ organb 

matler. It emili the i«*n of eulpheretlrd hydrogen ^ n «»«J"JT * 

oeenw nt Amynt, in SutherUmUhir*, » Derhjibire. and 

iIilnnioH«* ftneWbnc. Limwtooe containing vnrmoihjdroeiTW 

fusing by the nction of flw n hitnminuoe odmw, and he omiin^ 

Lime/too*. nf whnimmver kind may be referred to deyutnn cj^ 
ehnnge. The immeiu* bpw of time rrijj^ to ^ 

thb ^nlry can marwly be eetinuted. Profc-cr PhiOlpe hue the (bUowmgremirh. 

“-'ilV.l^n that while the enodmonc*. Aalee. «»K and thin ^ 

the North Vork moor* wrre dcpoiiied upon the a depiwil te*weh 

ooa wm oceamoned near Beth- Tba wbeb time 

leenlUT We may. therefore, perhapa infer th* comperalire rat* ^ d^Ooo or IM 
7M feel, of whbh about iO may b* ^ird li«e*t<»et ^ 

whbb nenriy half b aand and day with eniear^ m^r rf 

have the pe^etion of three fret drpo.iled 

llmeetmm. Anotlmr iniune. b 

earbonlfeToo* iinuMooe to Detbyrfiireand m !?.^rf^S.^etaI*Tto 

lake ;m bet en the thiehnw. of linK«oiie. with no admiitw mn^» etoja^ 
the totim, tbeeo«m»|K«ne^rti^areat h«t LIM 

of limeitone. and I4M fed of ■»!* and day*, CMirnn«ny, aaa m umesioov 
eorrevpond to lime lo I4«3 of aand. day*, and eonl^ I ^ :_|.niiuic ilndv 
Th* famarioo of liiiic«tone rwdrr dtSei^ 

Some of onrttrent liaeetooe formalioM ind*^ » 

.boy . (w,h wmee origin. kl^Joke^ to to 

“ Tn. aubao depmitkm* cf earboontt of Its* ^ W. rf^ine 

iomet!^4WwlHiOmilc*lon^byio « » towidth. The hnrtbr reef along th. 
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■oiib-rsM co« of AMtrmlw i< enmpn»ed of ■ chain of inch inai»c*,anil ta more Jhto 
loou tnilea 1^ fro™ 10 to 90 mil;:* In width, and ri»M « ttt •cawanl *dg» 
dnitlu whichin aome plaeci eertaiuijr caf^cd 1600 fret. Thtae maaaea 
Sf^rioir e«aU only al'^lheir appcr and ooter anrfcco. aH th« mienor ii compoaod of 
dead eorab and ahclla, rither ahola or In ftapnanti, and the ealcareooa portioni of 
other marine animala The iatenttoea of the maaa are filled up and compacted lo|^ 
ther by calcataoui eaad and mod. dtnrtd from the wawo and debna, and 

tear «/ the cwali and ibrlla, and by coonllaaa myriads of mlnnto 
ealcaiwnti aUot The aorfreo of a reef when npoaod at low water u ewnpoaed of 
solid lookina atooe, which ia often capable of being split np and lifted ro tlaha,^bearing 
■o email memblanee to aome of our oldest limctlonos. . . . . GnnW M tne»« 
facta and ohaemtloiia w# may fcrm tolerably aoenrate notiooa of the moita m ongin 
of all our marina Umeitooea, and attribum to them an organie-cUetnical ongto, 
taxing into acoonnt. at the same ttmr. bow ea^y they may ha«c b«n aobarqo^uy 
altered in leitnre hy the metamorphio actioa cither of water or brat. l>r. l-yoa 
PUyfair anagesu two additional model by which a chemienl preeipilatkon of rarbooace 
of Ume miaht in aome places he fonned oo the bottem of tbe teas, lie aaya moat rreeia 
eootaln amall unantitiei of nlicatoof poiaabi and when tbia la carried into the aea,aome 
of the carbopic acid coolained tbeCein may nnlie wUb the potash, thus lyndcri^ pot* 
aible a prtcipitmkni of carbonate of Ihne in a solid form, aad also of wiicm Marino 
yeaeiablea aW like tertaatnal trgetaliao, require carbonic acid, and, by eatnetrog 
it from sc* eatar, may reduce tbe amount In parueolar toosiilMa bcbiw that whKn 
neersaary In keen aU the carbonate of Ibne ia a fluid atmu, and thus render n aolid 
orecipitatum of that anbmaoce poaaibb!. —/ft h 

“ IducMoQta,' met Mr. Jokes. “ may he bard or aoft, eewpo*^- concretionary, or 
cryatalline, oomiating of pure carbonate of lime or containing silica, aiamini^i mn , 
Ite either m mochanieni admiatuiea or aa ebemiaal drpoaita abieg with it. Diffc^t 
eannici of Umeatnne oeewr ia diSeient loealiiiae. both mwgrsphicsl aad geologic^ 
pecoiiar forma <* it belag oAan eoofloed to partieular geuloaieal fomutiuna oecr wida 
arrat, so that U ui mneh uiort fteqnanUy poHible to my what geological formation a 
tpreimen was drrhrtd from, by tbo aaaminatioo of its lUhoIngical chnrmlcra, in the 
tarn of limratooe than in ikst of noy oibrr rock. Opaqiert/iaarsame ia n hard smooth 
gur.gTaised mek, gaorrally binlah-gray. but somatiaHs yrliow, black, red, white <» 
monied. It hai einirr a dull earthy fmenne or a sharp tpUolcry and ctmc^dal one. 
It will ftmiaently tabs a polish, sod when Iha coluar m a plaaaing eme ia used aa an 
omamratM aurbU. Crytmftm InuaSna may ha cither coeric or fine-grainrd. caryi 
lag from a imiilb grasuisr rock of rarimu culours to a pure whila toa-«Bine<i ooe, 
learmbliug Irmf-angar in tralara. Tbit latler Tarirty is •nmctlmes called ausekunsa, 
tofmiimm afu/eory aaardfc." 

OnliHe UmaUrnt incioilrs Rath irooc. Porllsod altioe, and Caen atooc- 

Pim/itt if a ynriety of oolim. ta which the cooeictiana beoniae aa large at pc«m 

JVummuhlir limasiane, Oyamm. Cnamdal Ihacatooci art so called foim ibe foaalbl 
which the rock eootaiiia. 

Sift f - ttr— or miatMkM has ila same in the aarao way from lu compoaiUon. 


cipotim it a graaalar limrstone cooiainiag mica, 
a whila and compart liiaetiana. 

Jiruofoi. a rad limrclooe in the Alps. For the three last toe Msani.a. 

LnaarwiiK. Msoenaiau, tee Douoimt {IMamtt, Fr. i /fiWerW*. TMipolK 
Orrm.). ia a mineral which cryataUiirs ia tbe rbombobedtal tyatiiii. !j|iec- gray. J Ml 
arnlchra calc-spar | dors not fall apoolaneonaly into powder whm cakined. aa cool- 
moo timealoM does It eooaiatt af I prme aqniTaleot of carboaau of lime^SO, 
ataorialed with I of carboaota of magneaua - 41. 

ifumice aiiyarm'aa fiamUbar, ia yeUowiili-brown, eryam-yellow. and jellowaib-grey( 
hrtttle. It diomlrea tlosriy and with feehl* tfiencsemee ia dilute manatic acid t 
wbaore it it called oJtairt Ini lii lia n r, by the French miaeTaiogieta. Sprcific grariry 


* Vear Mnderlaad. it it foond la flartiUe alaha. The principal range of biOa com* 
poabig this geological formatian in England, eatenda from SuadcrlaDd^ tha n*^' 
Mut cnaai to Momneham, and ita beds are dcncribod m being about *00 fret ihiv M 
IlMfttataf tbocoal &kl io Derbyshire, which ia near Ha aonthrrn eatrvmitye^ll.W.U. 

IJME TIlEE(7yM£anipaaV Tha weil-koown Unden tree. cummnaloa M Europ e. 
The wood ia scry Ught-roloared. flat v»i «!«■» iw tka grain. sihJ when propr^ 
kmaoaed. not tiabUijo warp. It it aiucb oacd in the manofoclnre of piano (brtes and 
harps. It la madaWr enlting boardi for corrieri, aboemakeri, fofc, at it doea not 

' tarn tha hnifo fal any difcrtioo of tha gnain. aor iajiu* the edge. _^ 

tree wood it especially aaefjl for earring, from ita aren tentiira and»fre«a<'m 
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% 

from knoU. Tlw ^eontifol work* of Glblmai ■» Hunplcm Court, at Wmcta-r, and at 
fhatAri>ftb, aro eaoented to lima Ira* wood. • f 

Tht no Wm teanttfol worka of oor ctle^raw# lirtog wood eamr, Itoger*. ar^ 

(arcnti!d to ikii wood. 

M.MOUe WARE. 8*« roTTiaT. i. ... 

UJIONITE. A name for aeretal earletkaof iron ore, anrh aa kro^ •”!!! 
the and Ii»g iron ore. Ttoftw ia inueh difficoUj m i^^hton the ranoM 
kinda of i!& ore, they akade ao praduaUy one into the oaheri hot h Uclearly a 
nuckntiBe mod* of pneeeding to groop ihins* onliko eneb other under a cwnmon 

^LINSEYS. aometimt* called Imaey-woolaey i h*ing a rombinmion of flax and wool, 
which are worm into eonrm cloth, nanally employed to cloUm thoae who are nmrriy 
dependent on pnMie charity. 

LINEN ^ Fux. and TcxTtlJt Fanatra. .... e c. 

Linn <fwtu)«BMW/ra*i roMm. Cotton may be diatingnialmd frmnli^ or flax by 

Imroermta* well waahed and dried, tor ahoot a minute a *•’^^'5 

acid. U*i* then to b. whhdrawn and wadmd with ”7 

The cotton wlU diaaolre a* a fommy maaa, while the linen will retain il» thready 

*”T^^m»nnf«enre of linena ki carried on axtentirely in the aorth of TreUnd, and on 
therootinantirBohemia. MoraTia. Sileaia, and Ualieia. ftf the entire n^uciiom 
iriilr ii rndnil of the IrUh Uoan, ahonl flT*.|welfthi are hrooghni^ the mat^ket. and of 
thi^SSrtre the bolk mnat he of dmneatic manatoetnre. amc* 

«na< 4 r«rW ia Aostrwa Wltliitt ib^ Attrtn*n 4omia«mi. Mwiag the Hum norici* 
JS^^halnd rTrembeiea. dimitlc tnUla. mtd dr^an important 

In re. mh arTtnoat place the manntoetare of thread, rapeoally in 
^ L^rir The tape manulhetare ia of lem cooaroeenc. , 

**"'Xa ihc loaa rcankin* frnmlheproccaaeaof wearing, blenching, lie. la emima^ at abort 
10 tier cent the net aggregala ofiheae inannfiictiirea of linen, ihrend,&«-,niay he y 
it T^T^HW^^rtT^hich quantity abont 450.000 eel. come ^ t^ 

l»48 to 1847,there appeu toS;re vetoed 
j«^eofe.por» ^tb^p^.^'^4^JWc»^^ ^ 8 «. 000.000 of 

SSr^^Ji^n we conaider that U- 

more than donhto the qaantiiy ^ bye altow^ fa. In flart ^ 

m««l to be 10 pre uin.^T. 

“TS r?.‘^uii!^of the mannto^^ li^^ 

SS” SJUSST n. fcKl'i 

of ifala toiporunt manntoclOT . .v. hi lue article Ftax, what 

Aflrr the i«/orm»lion »lre«dy aiulih# iiiifiti TT m^ n»*Uf ta tk* 

ha. bren mid wiUi regard to H th. 

articW Tkxtiix Fatiaica, it doca not appear ncenaary to my anyioioc 

inhieet of linen nuuinibctnre. 


Flax drcaacd: — 
''ro-i 

« Rtimla 
<Yn«aia 
Holland 
Belgium 

Egypt 
Other pnrta 


ImperiM rfFUi in 1857. 


Cm«. 

40 

M 

*.374 

M 

rM 

MO 

% _ 

Od^s 


4 

ns 

101 

G,8U 

7S 

, i.:m 

1,541 

/lO^h* 
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Tmr aad codillB id flsz i • 
%rt-i 
Rw>k 
PuMita 
IImotvt • 
lUsM Tmi* 
IMImd . 
IMtCiaa 
Ulllff puta 

Roa^h mi mirmmit— 


ltB,l*S 

• 

• M«.**« 

1033* 

• 

• IVIIO 

4.WS 

« 

• 3.333 

S.7IS 


• •.443 

*I,7M 

- 

U333 

I3M 

• 

133* 

1310 

• 

• S.497 

0.1 

*«I3M 


£S3433* 


Fraa 


Cna 

Raaala 

« • 

• l,0(l,«37 

Prsaaia 

• * 

- >33,177 

Ilullaad 

• • 

• 130374 

» IMfiam • 

• * 

• lia.*M 

Fnuca 


14431 

OtErr |«fta 

* « 

• • 

c,o»» 

a,*i3 



i.*ta,n* 


Im/mrlt U limm ta 1337 

fwmt — 



Fmi 


C«H. 

Raaate 

• • 

• *.4*7 

OliMr para 

• • 

• 43 


4 

I^t.7u7 

4T1,IM 

saofiu 

KOM* 

Tojitr 

T.tU 

737* 

/^t•o,417 


Ml 

Caakric banUuirehMk. iMauiwd or baaMiicM, not triamiH __ 

„ f —iwa»a (Ml Tala«. 

other parM ... |*| . . ff 

SC.110 <M>M 

a Caalriea M^Unao, romnonlj' eatled rrroeb Uwaa, pUb :— 

Belttiom ... 

Fnuiro ... 


n^mrm TwOf. 
*«0 
la.riB 


( i m* ml Tihv. 
4.«7* 


Honlcrfd bandlimkiclkt— 

PniM 

Bclffima . 

Fraarr 
Olitrr parta 


Laaroi hot Frcneli 
PNHa 


tMiS 

Iqnr. Tarda. 
- - B3<« . 

HM?I • 
700 . 

* 1*337* 
■ataradal Valna. 


OaairXadral Vatar. 

/I4«* 

• IMtO 
lU 

£>0333 


: 

Otliar parta 


Ilamaak aoJ (taaiaak diaprr: — 
Fran 

Haaae Tonai . 

• lloUaaiV ... 
Fiaac* I . . 


■anantTarar. 

ll,lA . 
I3H • 
3333 - 

17,13* 



£*37B 
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* 


— * 

RaMiA 
JCoraiy • 
llaawTowaa 
1k4U<ut • 
l^lgiaa • 


namlM TiiM. 


t Ko 

a I lb 


6*4 

* roilal tIUtS n 

IIS 

AaoCralia • • 

. . *41 

Other pam 

. • I.IM 


3*9 



rUi« lal uMaMXtskdt— 


flUM To«« 
HonaU • 
Btifia 


M 

U 

tM 


OUxr parti 


Ne* irpuatrfy l»«aW. •baOj or paniinj attd* api- 


ilsma Town 
llaUM4 • 
lUlpaa • 

Ff 


i 

Ml 

• *.001 
. IJMI 
. MS 
. MU 


RritMi r.Mt ladln 
OOkt |«ni 


* l>Wa, B 0 « nada api— 
Raaiia 

IliiM Tovni • 
Ilullia4 * 
Iblpiaai • 
Fnaca • 
Tarlirp Fniper • 


xijnt 

MU 

IJkU 

tfi** 

710 


rnan 

railadSUM • 
Mitaa 
AaMtalia • 
Otbir parti 


•i 

4 

- I.IM 

MO 
. Ml 

£SM( 



4 

- ’*». 

• tWI 


£II.41V 


4 

. Ml 
M3 
. U3a 
• I.W7 

AlMII 




UOM pmi: — 

Ta 

RoaiU, nortbcra pom 
Utaaiaii • 

PraMla 
HinoTrr • 

lliDw Toasa * 
noOiaA 

iWlfiaai * 

FriAM 

gfun lad Caairiti 
Sardinia 
Taaemp - 
Two SicUka • 

Aaitrian ttfritarici 
TorUr 

ValMfluui • 
QifcnJtar - 
Odwr ceaBiriM - 


Ua 

. M,0I7 - 

. 303,7*1 • 

. 3IMU • 
. IJMAU - 
. #.IM.7M - 
. M0S.U* * 
. • 
. SW.M0 * 
. ;.4BM34 - 
. psa.!*! - 

333,071 • 

. «M,il7 • 
. rS,4M - 
. I3S,*U • 

M3«7 - 
. I,0II.IS4 - 
. • 17*4** ■ 


9*,»0«4U 


Xtimm. 

. AM7I 

ia4M 

. *3,043 

. SMOO 

. 3*3448 

. 130.TM 

. II74C8 

. 8M0T 

. au,47« 

. 40,838 

. 14439 

. 19.7M 

4419 
. 643* 

. 3.464 

. 43483 

.* 1*430 


<1.831,714 


Liana minalkrtarM I — 

Rliilc iDil pUia 1 — 

To 4 

Bomliani pom 
, Rorwiy 

J>onaiark • • 

Tro»m 

IIlDOTCW • • , 

llaow Towai 
Holland 
Boiftaia - 
o Fruca • 
Kriopl, *«• 


Tonk* 

310413 

1174*8 

683410 

1*54*9 

1444*7 

3,334*85 

7444*9 

I8*4M 

I.10*,V8 

1444,813 


4 

I84M 

6413 
iM73 • 
8,085 

7.M* 

18*4*7 

•UfiSO 

747* 

70410 

33,433 
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WhiM aad |Aiia (mmtimmm/) — 
• 

SantiaU • 

Tmobt > 

P*f«i atatm 
TmatmUn 
Amtrim irttkmin 
Tutkf 

nSifi 

Vktam 

Cuba • • 

PartR Rleo • 

8t Hwoum 
Haiti . . 

* Tnltd Bum 
Hexiea • 

* IVstnl Autrira 
Kf« Ofan^fla 


Bnail 

I'raiua^ . 
K a w wa Ayna 

C'liiti • . 
Pera • . 


Oitnbar • 

Uala 

BritWi y n uiuiii i ii la Baatli 
AMca 
Mannuaa 
HrliWIi Kaai ladita 
Roaf Kaag 
AaUfalla • 

Britiah NMik AaMrrica 
Bnliak Wnt Indian lt)aada,&e, 
nnndaraa British aaokacate 
Other raootriaa • . . 


Cheeked or atripedi— 

Tn 

IToitad Sutea • . . 

British pn aa a t li— hi South 
Africa . . . . 

British West ladicai Ac. • 

Other eouatri« • . . 


IVialad, aaiaed, or dyed t— 

Hbbw Towaa 
Fraoce . 

Caba • 

Porto Rico • 

Sc Thottaa 
Oaikd States 
New Gtsrnada 
BraaU 

Autrslia • 

British North Anrrira 
British ^est ladiaa Islr* 
Other eoauriu • 


Tanlc 



4 

l,f77.«St 

• 


anjatt 

TeiMNA 

• 


aiAoa 

744.M9 

• 


*0.M« 

tlSM 

• 


0.004 

TTSM* 

• 


aa.it* z* 

MI.SIS 

• 


I7.l»»‘- 

«a«,ua 

« 


ia.107 

IStAU 

• 


• 7.t4* 

407,OM 

• 


10.7*4 

• (•.IM 

• 


e.oM 

471.101 

• 


il.tao 

lOttt.Kd 

• 


a7aA*a 

aiii.i>7 

• 


7^ 

■.0II,4U 

• 


147.104 

14*«.U7 

• 


701774 

4tau,4»l 

» 


i.aoi>.*M 

Mihjwt 

• 


00.704 


• 


7.100 

l.TOCiM 

• 


0*.»7I 




00,040 

liXa.MO 

* 


i*«A40 

tlAOM 

• 


10,710 

Muaa 

• 


SMoa 

9,7UA7i 

• 


7&.ao4 

t.t»4.0ll 

• 


7a.oi* 

a«h,Mo 

• 


Il.t10 

aaa,7aa 

• 


ta.*«4 

ao«,sa4 

• 


10.770 

Bia,7aa 

• 


taj4i 

1 It,a7« 



0^71 

i.aaajK>i 

• 


— 

I40A74 

• 


0.0*7 

a.sa4,744 

• 


io«.aa* 


• 


OO.OM 

4.eia.ui7 

• 


IO»,7M 

IM,M4 

• 


ojai 

7«»a,a74 

• 


tojoo 

l«At7.t7S 

• 


£3.040.705 




d 

76,(Wt 

• 

• 

1405 

tO.ASt 

• 

* 

au 

47.400 

• 

• 

I.IOO 

a<i,i&4 

• 

- 

1400 

' 17MW 

• 

- 

/4405 

TtfU. 



d 

77.t07 

• 


1403 

SMia 

• 


1.004 

l.a9CU04 

• 


70411 

tUJMS 

• 


4400 

4t3.04S 

• 



t.a57.aM 

• 


55.111 

Il».f70 

• 


54l4e 

ai7.*iii 

• 


15453 

ai.7ia. 

• 


1400 

a3a.iis 

• 


V»a 

431J>M 

• 


■470 

346.011 

• 


7.000 

0.1*7.100 



/104,0I9 
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T. 

Jm - - - 

I'atM . • • 

ITaiMiflutM 
Kr* CrrmaiU 
^Hruil * 

ftariMa Ajth • 
IMimIi EmI ladW* 
Au n Jit *• 
IMtMi WcM la<IW« 
(ia«r4 


t>MaMk aal dlapM':— 

T. 

lima* Tb««» ■ 

ralit4 8utn 
A a w ri ll a • 
HntWi KotU An 

0 <kar«M*tn* 


fUn rfcitk. tout raporti 
Uh 

Tirkiac ***** 
(rflhwa**— 

ITaiMl 9mu» - 
BnuU . • • 

Ckaaavl laiaada • 
Utkar aaaatHai - 


lliiii«T7, lajiafc uM —aU aam: 

T» 

HaBM To*aa - 

L'allaASiatat - 

iv™ - - - 

Other ecaattia 





- 15340 

♦ 

• 

44.144 

• 

• 

1.1*4.74* 

• 

• 

* 13 M 

• • 


44.1*0 

• 


7345 

• • 


17315 

• • 


443*8 

• *• 


10488 

• • 


•4.114 

• 


13*4.IU 



Tv*. 



513*8 

• 


. 454.41* 

• 


ll.im 

• 

CM 

10,478 

• 


. 54.U7 



WVkOM 

Tpia>. 

t.441^7 

k7.M« 


4,000 

14.000 

UAO* 

7M»7 


Tbraaa fcr avniff: — 

Raaia, Doethara |KVt> 
Kae«»y * 

Iteaaiark • 

Itaaonr 
llaaw Ti 
Ilollaad 
Betj(4aa> 

Aaiiriaa WTilorHa 
Turkey 
Caha - 
(t(. Tkianaa- 
ni)te4 SAia 
, Bneil 

• naeaoe Ayra* 

Gibnhar • 

Bruiub ll l ■ »^ ai l na« 
Rntidi M ladlai 
Bnliak North Aaenca 
Olhar cuaatrica • 




Afpie* 


*0471 < 
fl,94S • 
44,754 ■ 
44,114 
444^40 
45,474 
81,400 
45,044 
47.471 
57 A«® 

43^43 

l,4«4,M» 

47,144 

44,543 

17.7*4 

47,144 

404174 

113374 

44T3S1 

4341.444 


4345 

5MI0 

4,444 

13M 

1304 

414 

4,714 

74* 

5341 

£7lM» 

4 

4301 

44305 
4.1*4 
5*1 * 
4,757 

£14348 

4 

454.M3 

7.4*7 

1,4*0 


4 

*71 

14* 

450 

747 

< 13*4 

4 

M4 

1300 

1374 

4,441 

<835* 

* 

4.1*0 

4375 

*375 

10,434 

•434* 

4354 

4.408 

33*4 

1347 

*3»«. 

135 * 

1*5351 

4314 

13 * 8 * 

1355 

1354 

4.444 

• * 34 * 
it.a«4 


/3S33I8 
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LINSEED OIL. 


€ 

• 361 

• 663 

• »»9 


The Mn! of ibc lUx, L!*<tm 


UncsnaMritcd 1 — , 

A *1^ 6 T» 

ntuio Town* - - ' IBritich Eut tnJiex 

^ Ffiuic* . - . 160 Brittth Wow Imiiei 

N«* GnaaiU • - 460 Otlur coaatiici • 

Kraxil ... 1^14 

Gibroltar ... no 

LINSEED. ^Grahuit tin, Fr. i Ltuuame. Oena.) loe wm of ibc Itax, Litnm 
Uutatitumnm, which ii lodltnioof to oar ithuulx. tatd b calticwnl rttciuifrl}- hi Iha 
wid ofhor eotmtrwx kn iti tMtl, xud fhtjfnr. LijiAccfi contaiia in ttxdrir ttxir,) I 363 
of on s 0 146 of wu t a-4(K)« of ■ Hft n»ia | O-3J0 of a eolAorinir rwiaooi maftcr, 
0-636 ofa y«aiwi»h lahatBBCcxaalopnfuto unoiai 0 I34iif|fnmi IS'I3of mctibic 
miiciU*oj l-46nr<urrh; «S1 of glufcn t 3 763 of xlbamio* | 10 684 of ueclliiriiw 
*xt^T» I 44-383 of eoTeiopM, IneladinK inmc rcgrtablc muriUfir. h ctmtoitu alio 
acrtk acid i aotn* acetate. anljibBtc, and muriate of poCaab. phmphai* ami aolphala 
of lime I phnaphatr of magacfia; and ailif*. 

LINKED OIL if obtained iVrmi linteed by «rat bmiainglh* aevda. grindiiut them, 
and cnbjeetiiiftbetB torioleBt pnaanre, either by meani of wedsea, orof llir htdrunJie 
or acrew prvaa Cold drawn linated oil ia obtained cold, and ia paler oolofiml, Iraa 
odon^ and baa Icaa tacte than that whieb ia olrtained when bant iTapplied. 

It b naual to emplo^a itenn beat of aboot fOU' Fahr. By cold eapmaioa the acedi 
y/t” •'1^*1* P”’ •’7 ^ heat nearly ST per cent, of oil eann* 

obtained. The nltlmate compoaition of llnaecd oil b carbon 76-014. hydrojcn 11-341. 
^raigeo 13-634 j iu proximate conatiiuenta beiaf oleic and tnnrgaric acida, and 
j^ycf^ Lmaoed oU la Boch nMd na a vebida for celoum by the painter. If 
lii^ oU bcapoaad in a thin coat to the air it abtorba oxygen aad bceomee tenacbma, 
w la many mpeeta like oaoulchone: upon tbb property mainly drpeada ha ate in 
•'*“** iWa jnnre rembly a drying prnotaa b adopted, which mojit be 

^ i^ftiUy axilnled w%aOi>lnte of lead(trihaeie acetate of U-adX 
u ^ oopioo* white rhmdy precipitate forma, 

mtat^ wxi^ of lead, whilw the raw nU b oaoTcrte-l into a diwioa ml of a pale 

’""iah. which, when appihd in thin Uyera, driiw 
fcor to per cent, rtf oxide of 
tep^^JukT pt'oportiun, appem- to be the mow adTimtageoaa for 

pio'o of rain water, U onooea of neatral mwime of lead are 
******il.?'* Nation M nimplele. IS onneta of litharee ia a eery fine oowder 

are aiUad i the whole U then allowrd to atxnd in a moderately warm pU?*, foe^lentlr 
n^ngmoarnwt the aolution of the litharge. Tbbarttttiooiiaybec.Jnridii51!^ 
^ *mrvuL The dfpo.it of a ohinhiir white cotmu- 
^xh^ acetate »< iMy be aeparated by filtration. Thb conemioa of the 
ncni^ acetate of 1^ iato rinrgar of lead, by meaiu of Utharwe aad water, b effi-ctid 

*“ to obSlitioii. When lical b 
B« applied, the peoeeea will u^ly take three ur foordaya The aolutinn of eiaewar of 

*• tor the pn-paratioa of 33 IU. 

w^m'^ u L** ‘’IT *■“*• •» rolnnir of nun 

'>»•'»« ««itatiod. 13 Iba. of oa with which 

rtilntioo and thc oil lufc hem fre- 
^“n-o* or ftwr timri a day. and the mixture 
the limpid itrawHiatmircd od ritee to the MTbce. 

Tk P/ **'"y renderetl dear by fillraliini. 

coBiaina inM aU (U acMte of lead lint employed, and may be lucd ii the next 
operation, nfirr the addition to it aa before of Is onneea of Ihharce. 

By filtraiMW thnn^h paper or eotloa tbs oU mat^U obtained aa Unpid la water, 
aad by eipouie to the light of the au it may alao oc bleach«a _ 

.k «»«l'>toiy free foam lead, it may be obtained by 

**'*' ^ .*^ O'"! to the aboee.'wbea. on being rtlowed to aSitiX 

a*po« of taiphaie of lead wJl take place, and the clear oU m» be oCaiaed free 
emm an trace of lead. '' 

liaoeH ^ ^ at OM time nracb iii«Hn the preFaratioo of a rmimcol, whkh. aa 
poaaibb appUcatioa. to a barnl aartace, eaanol he too 
geociT^y “owfc //^itml forin ^ bmrmttr cad linttd oil aiw agitated tagrther. 
^y form a thiclt banamt. whir|^ may be applied to the bom with a bniah or 
J* pttbi, and furmioir * B«Uicle, nnittcts the ahradrd 

parti fnm the air. Tho ImiawNfMi ciiihLa U ihc <*haniiacQfmu U e< 2 ul p*rta «f 



limeir*trr ud oUva oU; 

Stt 


LIQUATION. ' 7ID 

Utk b > non clrgml bat • bn cffcrtiTC prrpsntuia. 

I.St /or SMrftTf, WM fnmcri/ pnpnrf by icrm (liojt ap Qnra b^^ hmdi the 
prrparailaa of it, binrmT, bn been mio* ih^ wb^ of b p*lrnt by Mr. Tbninu 
whirb oombt* in the employnwiii of pnuliiriy eoi»»lnKM«l tenm for BbnJiBg 
(urftoa of thr lliwn elotli. Bad prod^g b pib or nap npon h. Tbe icnpcn Brv 
weirkrd to B rotary mocioo. ' 

ln>tca<ra lotury Bcnpcn. B miprocmthig pcoduloa»n>oTrm«nt ta aomruiiici BpplM 
to B fiagbVraper. Cl^l-6ina»d bbdrt bio clBimed by the pBtiinlM af fcrBarni for 
iBbinx the pib, by noriung with tba IwnI edgn forwBfdi. »o n to »erB^ b^ nn to 
cat tb« He r%» In the loUry form a ledge or b«l cootentno with tbr bbib i>f 

the Mraper, which be bIbo cUinu t both of which Been to be Bemceabb. Seicnl 
kiadi of tinl-niablng machine* an now cmpbyei^ hot m they all p art B br mort or baa 
the abon pdncipb* they do not nfijoir* deieriptiao. 

MtiUATION (Eng-and Fr.t 5o^*ap. Oentc) b the ptoce** of iwcBting ^ 
by a rrgnlaled brat, (rnm an alloy, a norr ea*lly fombb metal, ftoen th» inieiatlec* of a 
mrtal, whbb b more diflU-uU of fntian. Lead and antimony an tb* metab moat rmn- 
numly aubjected Uibaaatlooi bad tor the purpoar of nnnonag by ita aoper^ atoitr 
the inirer pnaent in any eompbi alloy | anumony u an caay mrana of ae^iating it 

from ita combroatloM ia the ore*. ’ _ . » _ , 

rifi. 1138, 1139, I 140, rspfKCvnt fli« ccWbr&tcd ftniuDaniAi lujOBlioo furaaort of 
Malbuacg in the department of Anbehc, in 
Kannr*. Tip. 11.18, M a genond plan taken at 
the btrlaftbe draagbth^ajt./p. 1139, and 

of tb* dotted Una a r t 1139, b a aettbal 
acetion throogb the dutii.'d lint a a, of Jf/. 

11.18 I and Af. U4U, b a vcrtioal aecdon through 
the dotted Un* c oat/fy. 1138. In the ihn* 
figure*, the aamc bltera denote like ohjecta. j 
a. A, r are three grate* upon tb* aam* brrl aboe* 
tbr floor of lb* work*, feat long, by tu| 
iiu'lir* broad I between whbb are tkb rec¬ 
tangular galbriea, d *, arhbU paa* tranaTe^Iy 
tbniufh lb* whole fomace, and lb at a uiel 
of 19 inehraabora th* groand. Thay ar* la- 

iwBled by two waUa from the three fire placet. The waUa hart ^rea 
wg* /, y. *. altemalely plaeiid for the flamca to pby thwogh. The enda of tbrae 
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dMet ara ihnt in with iron doow i, i, containiag peep holt*. In each 
ro eonbabcmt-toni emcihlc A A, into which ^ wlpharrt 

wpa. Their height b from 13 to 14 inchtaj the width of the nioti^ I* 

latrf the bottum b 8. and theWUichnem fowr-tmth* of an laeh. They 
irr with 4i*-cUy. to ptwrirnl the aalplmret from ^mg^tf ibrjp , 

[BIO caat-iron pfde»tab with ptoiectiiigeara. to th^ twmorid frOTihegaU^ ^ 

r platform. B^of the** gMIcrw* are lined iTith tile* of flra^by 
1 aappo^u to ih* rerltcnl b>]o*liua tube* ai at. mJle of th* tamo cby. The Mb* are 
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720 LIQUECnS. 

■omcwtut oorred towards tbe middle, for the pnrpoae of reeeiTuio the lower (odt of 
theM tabes, hare a aiaaU hair at a, through which the U<]aU s^pbarct flawfilowa 
into the crnemA. 

The liquatMiu lab« ore ennicol, tae internal diameter at top beiog 10 inohra, at bot* 
tom S ( the length (hlljr 40 Inehea, and the thlckneai six-tenths of an inch. Tbrj bare 
at their lower cndi notches nr elita, o,/ig 1140^ fromS toS inches long, which Ium oul- 
warils, to mahe them aceeaaible from t^ foimt aitd bock part of the furnam Ihrongh 
small conical openings p p, in the walla These are eloe^ ilurir^ the np^^uion onh 
ctajr stoppera and are opeaol ooljr when the gangue, rabbisb. and clndera are to be raked 
ooL Tlw liqaation tubes pass amsa the arch of the fornoeo g m the space of lbs arch 
being wider than the tabes t thej are shut in at top with firC-carers r r. e a the 
midale part of the anh, imm^utelr under the middle grate, is barrel-shaped, so that 
both arches are abutted together. iHse flames, after pJering round abont the sidei^of 
the liqnatioo inhea. pau off through three opriitugs a^ Baes into the chimney (, abont 
IS fret high 1 a, being the one opening, nnd a, the two othere, which nre prosided 
with rrgiitrr plates. In front of tlur Asrtinre it n smoke flue or, to eamr off the solphn- 
reoiu rtqmnta exhaled during the clearing onl of the rnbbiih nnd slig s nnotber, r, 
hegine ogcr g », nt the top of the tubn t a wall a, separates the am^e flue into 
halves, so that the workmen npon the one iMe may not be incommoded by the fumsc 
of the othee. Thii wall eoanerta lU the ante lime the float floe • with the rhimaey 
a a* o' and V h* are inw ai>d wooden beater bearat and rode for itnngtbcniog tlw 
■mohe-finr. e' e* are inches npon both sides of the Ainiac*, which beeonM ntummtt 
from withoal hrsranls. and are closed with well fitted ptalei sf Jf. They eerrerin 
portimiar cirenmatanees to allow the iaterior to k Inapoctcd. and to tee if rithrr of 
the liimetion furnaces be out of order. Eoeh lobe it char^ with SOOlhc of anti- 
monial orr.p^iimsly wanned | ia a ahort time the talpbatirt of antimony begins to 
flow ofi^ WlicD the iMiaation eaeses, the einden are raked oat by the side openings, 
and the lobes sre charged sfreth. The Inted iron erociblee are allowed lo become 
tliree-foarths fliil, are then drawn oot ftom the galleries, left to oool sisd emplied, 
Tbe ingot wstght nfaaal S5 ponnrl s The nTernee dnration of tbs tubes is 3 weeks, 
Toii plan la prowd to be as exceedingly ccanoauenl one. 

t-IQUEUKS, LltdUltRISTE. Names gletu by ths French, and adopted Into oar 
wf^aage, lo osrtnin nrennstic alcoholic cordinls, n^ U> ilie manufisetnrer of them, 

fimriiqaevrsare prepand by influing the woude. hiiili,ar floeers, in either water 
wikohel, and adding thereto ssqpir and eolooring matter. Uthen are diititied from 

the fiavoaring agenta. 

^^any of the bqiseon art of nry eompoaad character, aa the foUowiog recipes wiU 


Marliaijiu A 'lytos :— Pnt ItUo a stone Jar, 

rrestrvrd goBTai and their synip, or the jelly of ibuf fmit • 
Oil of sweet slmoadx ^ . 

Nwert almonds, beaten fine ...... 

niM«r H e . 

IVrsrreed ginger nd its s^p ..... 
Cionamon and closes (braised) of roeb . . . . 

Nutmeg and PioMnlo „ „ . . . . 

Jamaica ginger „. 

Candied lemon sod ehron, of rach . . • . . 

While sugar candy (powdered) ..... 
Proof spirit of'xiM ....... 



th. 

oa. 


14 

i qusrts. 


Heal ihe oil with a little heandy, and mla U with the alroands, when beaten to n 
poetc with netttgw flnwer water. »np ap the Jar seenrHy, and let it remain in awnrm 
room, or in the snn, shaking it often, (br a foitaight Keep it in the Jar for twelve or 
ftfteen months | Iken strain K, nnd filler repeatedly ontil it in as clear as spring wstrr. 
Uiaaa phials or half pint hlIttle^ with nay white jrine. drain them nnd filL Cork 
nail seal well In six months h will be fit for use, if rmoired. but will imnrore 
grrslly by sge. —JWtiMoa. i m 

TrorsV it tVUtm tf Afedilor.—To ten poiAds of spirit (pate brandy), 'idJ 4 
®f white sngnr, and 4 pints of water, sdaiag 4 draehimi of powdenA cinnamon, 
-id closes, and the mme quantity of mace i enloor with einuncL 

7m Sipdr <jf ^ofw.—ffpirii. wnlcr, UMTengar as nCose. Perflnns wHhmto of roses, 
snd slighily rolonCwtlbvcachinesi. 

. AUimikt. — Take of the lope of wonnsmod. 4 pmmds, rnot of ingelka, enlnmns 
ariHaatirns. aniseed, leases of dittany, of each. I no. | alcobol. ftmr gallons^ 

hlaeerale these eobslaiires duriag eight days, add a little water. «««> outill by a 
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RcniMF ftr* mmU ttfo galloiM ur otuined. Tbi* U rtilnoJ to t pt; 
frw drop* of tbe oil of taUeed addrd. « 

TVw fnrmi eiompli^ tlw cluinMslcrofMl kind* of liijooOT They nrr colininj^ 
ftOMC by iJm cdonring luatler of eardumu. F»mm is pi^uc^ by enmnirl i iW, by 
coohinnii rwicf. by liuuiu, or srcbil i tlmt by the inlpiuitr of indigo) prnm, by min¬ 
ing the l^r nod thi! yellow together. 

KtilaJU^ is tbo griwri* imme, in Fmaee. of fupmn compcmadHl with aloobol, 
■ugnr, snd tbo odortfcroos or flaeuaring principles of eegrtnhle*. Bruised cberric* 
with their uooes la lofWd in spirit of win# to make tbs ratafia of Grcnobt# * 
Ttfuin. The li-jmir being boded and fillorsi!, in flsTourtd. when cold, with spirit 
of Wiysin, made by diatilliog waur off the bntisrd bitter kemrla of spritots, and 
m>aing it with alroiKd. Syrup of bay laurel and gnJango nre also added. 

LIQUID AMB.VR. 8« Awnau. Lutom 

LIQITOKICE OficimaHti from slfh*- »»**!• »"« r*i«u,aro«> Tha 

root only b umpired i then# ruoU alu ihidt, long, and running deep in tW pound. 

Betide* the Me of Ihinoric roou in medicine, ihey art also employed in brewinm 
and are pretty •atentirely grown for thet# porpMs* in some pain otKagIsiid. 
Liquorire require* a rich diwp dry sandy soli, whi^. piveioni to fonnit^ a nmr plan- 
uiinu. should bo treacbed to the depth of sbeot throe fWt, and a Ubml tUo wsoc e of 
nuuiure regularly miied with th# earth ia trenchiag. The planta which ate prmred 
hr slippte them from ihooe in old plaolntiuns nre, eilherain Febmary or March, 
d^blediii row* thres fleet apart, and ftnai eighteen Inchea to two fleet hi tha row. 
They reqaire three summera’ growth belbre being fit for use, when the toots ara 
obtained by retimehlng the whole, nad Ihey nre then sloied ia and Cw their preser- 
endon until reqnired. — /VIrr Xosiaan. . . „ ,, , , . 

LITHARGE (Eng. and Fr.) CtfMc. Gena.) ia the fused ytllow prnloaUc of le^ 
which <m tooling pusses into s mam oaosislisg of small sU-uided plalea, of a rrdditb 
yellow colour and semitransparent- It groeruHy eantuina mors or Ism red laud, 
whence lb* rarlatloM of hs colour, and carboaic acid, rtpeeWly when It ha* been 
eiposed to tbs sir for some timo Be* LnkP sod Sii.m, fee its mods of invparution. 

I^HIA I* s dmpic CBitby or alkaliac sahstance, dUcorersd to th* mtoerals 
railed p^ilc and iriphuae. It it whit*, eery caosik. reddens litmus sad red 
cabbage, and tatumle* aclda with great fimUUy. Whra eapoaed to th# sir it sttraeM 
buinWiy and tarhonic add. It is more aolable to water dun baryta) and baa such 
a almug aflaity for it aa to ba obtained only to the sUlc of a hydntr. It fom 
neutral salu with all the adds, b ia moM remarkable for iu power of acting upoo 
or corroding iilatinum. _ 

LITUIllM ia the metaUto bati* of lithto t th# Ult»r mkatance eimaima of 100 of 
mrtal. and IJ3 of oargen. Neither lithium nor ila oxide # 1 # of »ny n## to th# arta. 

LITIHKlKAPHli; PBES& Ihhogniphie pee* to common nm ta^ghem 

ri m trrj innin"**" -“"**'*^ Tbciawwiiof m»iMBUppw»frrijtiirpawwofk 

it. sod lb# slow speed St which, under the most foToumble eimmmances, enpi#* can 
h* prndoced, disables Dthognphr to its cooipetkiao with kKUT-prrm Aeatuarofhhl- 
Ham laccem baa mttndsd ib# effbsta of sdainific m«a towa^ speed and perflretian to 
thia latter branch of the art t and the prraent printing mirhiiwa anrpnm th* hand-nwm 
tommtet ill the mm# mlio m docs our ctpram spied th# }iqHrot of onr flurrfiitWTs, 
Th# engcBTiags ann«i#d,/» IHl. lit*. wUl aarre In iBuBiml# Messr*. Ntpwr A 

Boos* impror#mcnli upon the li- _ e lUI 

thdgmphic press. The m n rhin# 
ia srrsttged to be driren by mania 
power) ha* belit, “ croamd" and 
“open,'* soppoted to be to eon- 
nretioQ with th* cogine, and to 
run upon tha puUsyt a, a, c. Tha 
crank paltry, n, to fixed on the 
screw-spiodle is and th# Mbyg 
two work l>war. or," dead." on 
th# mm# spindl#) ibrae hand^ 
witH their sinking forks, a, are 
arruB|:ed‘2o M to b* hronghl al- 
Irniaicly npon the fixed pulley 
and thus a rercratog motkm tt 
grrsn to the screw. The ant to 

which the screw work* ia fined - - 

to a rtBrnpiece «. whiefc hraesa the aUe fratne* r r. togrtker to bottons wkUc 
the barX^Mrionna the sain# o«o« to lop) tbc scraper-lmx, n. to samatond bttwscn 

Voi. IL , 3 A 
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UuM (huae* tl brarinef l. and ii lo niied u to work ftfrlr. To lof^on 
iJm (nniMi IWI Mrs])er-t)ox bdqpradrai of ihi acntw ind nuunuia ibcia in 



pwiti y, alhwi aK of iht roUm t, i, an proridi'd. vUrb nia io ih* 

pU^ rrarttea, E. alon^b* top of ibr auia Mandardi u 

** *'“”1“ "***y «»nl«|r; tUi b et^cfrd by 

^ «nd art apoa the eonncr^Hu with 

1 ^ *^ *-”** ** th^odi upoa tba fiui pallay, a, and mmka 

IMmpcratbiii franunmaTalbrranL The rrtorn la caaMd by the fhMtr. r. rtau- 

tLa^LTITl^k 7““^ •«« «poo tbe itrik^ Ibrbt by In bar 

- - ^ Bwy ^ adjoatad to wire tbe Irarcl reqairvd. On tbe rrtan beina 

fl*' prwnt the <^gbt dmceoding to ita foU tbmw, and tbu rrtainina the 

ia “* ‘ “ •»•»“<>< io that It. frodeoey 

b miidrio nwreweet, and at the point d«irrd. it 

againu nnmg atwtnwnia prtjroti^from the framee, ri M tbe retBra 
rji^^tion and p^Wb -W.-k., intpedtaST’ W 

gin tbajweuer* dm^ or the tabb on whlcb the Mane b placed nvnlatad by lerewa 
tr mn.l machine wiU be at otu»1^.^-d byYhw fo. 

kmud. The p«lim| down of the cernper, and the labour and meoarcnieace attro* 

It ^tJ^emoWnatlon. althaoeh 

iM^b.iML^ »P1*‘y P«« work by hand, and b the mom Mnbing noeelty l^e 


df^n •"«?« Jxloog* rather to the arta of mate and 

m-athrturca. It. ehemkal prlmUple. thU wiUun Urn pn- 

from o ea*,. mrf ind d«g- 

fiU.hieTlJJlXTSI.VtS^’' -mo-hlypolbhed Umartooe, of an enoan.de’ 

to ‘T"** fV^ pmirtrated by thi. eneanule, rf .ttmrting 

j»»^l»e., Mid bcoomtng eoreied wwh. a printer', ink. haring lume«l oil for im 

i-it^rna™ w'"* Parent, tte «n.rt*hn of the lak 

4 LeL^\To^[ ?“ 'mpntmtrd with the eneaiutie. , 

«rit.TJIiJ XL u'TT't **“ «“«» •• «« ‘rwwfrr lo jwper the 

^ hJhl^l.^ ^ or drawing, of theV«Mlc. 

Sn^nAn ”» "«« proonred tbe qaarry of 

"P«* jrUnwbb-whJm Ua. of Uath. blit tb^ 

P'” ‘‘. NtW that the-W AhoadaatqnarrKeoftlHnefliie-gniiiird 
j I?. !*!!. ftv^lieim. ahmg the hanha of tbe DaneSeT|*»- 

•oimf •UbaofcTvr; f»^rwl4*fr»eoflkickM«pp«t«l b/r«piUrie«D«,Mid rrady 
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fur r#niml vitli rlrr little rioleDoe. The ^^ond i|ititli(r of ■ liil> 0 |;T«(ij^ itnoe I* gt- 
arrsUy drooCrd fay the folloiriog cfaxnetcn ^lu hiA b or ■ yriloo ieh grry, end anirw^^ 
Uuoug^Bl t it if free fToin veiiM, flfarM, MM ipoU) ■ itetl pout nuica »a ini|imilln^ 
00 il witli difieultyi and tlie iplliilen farafceo off froin il 1 ^ tkr henimer duplajr a 
eooehiiiiUl ftaclorc. 

The M>aii.-h iloiuo are retailed os Uw tfM la alabe or lajrere od <«|aal ihieVoret t 
tbrf are qjhrricd vrtli tbr aid afa law. eo aa to nenSeo ae lUila la poanble of the lr> 
regnlar edgca of the rrctangular laMre or plataa. Oae of the broad (acta la thea 
dnaaed, aod eoaruly^moofbed. The thickana od thcac atooaa la ararly pmportioaal 
to their other diaieoeiiioai and vanea fran If inebca to B iachea. 

In each Uthoayapble eataMiahraent, the atooea nMcire their ftaiahiag, dnaaiag, and 
pollabiof t vhieh art performed like the grindiag and paluhiBr of mirror plate. The 
work la done fay hand, fay ntbhiag cireolarly a amrabla tbib oeer another bi a 
burianatal pcaitma, with floe nfled aand and water iaterpoacd beTween tbr lw& The 
ityle of awd that the atone ii intended to (wodurr detrminta the kind of puUab that 
it ihoald avL For crayon dtawiag the alone ahould be tacrrlr giaiaed more or liqa 
yfaae aeeordiag to tbe fancy od tbr drangbtaiiiaii. Tbe biglier the flniib of iSe aarlbca 
tbr aottrr are the drawingit bat the priaiing proccRi brconea Moner fifty, and a 
amaller number of imprraaioiia can be taken. IFcrda ta iai retjaire tbe alone to bo 
mote aufleacd down, and flaatly poliafaed ifitb pnmlec and a liule watrr. Tbr atonre 
tbi» prepared are packed for Bar with white paper inlerpaaed Mwrcn their taera 

2 ioc ^alea are aomettmea naed ia Ilea at atoora | they art prepared by graining the 
aorfbce with fine land, mbbed oecr by amae od a email piece of the nirtaJ. Zinc 
takea a finer aurikee ihaa atoon, and y Mda aaora dcOcate impraaeinaa i bat gnat can 
ia ncceomry in keeping it dry, ao thM it doea aol corrode i tkia ia alinoat the only 
obleetitM to ita more general uae, Itar it ia far mon ooneenient to handle and move 
alMBit than heavy atooea. 

LtUtngntftlt'K cri i jwai. — Fine lithognpbie printa eauanot be obtained aalna tbe 
ernyona pneaeaa every reqaiaite qaatby. Tbe ingndirati compoaing them ooghl to 
be of lueb a natnn aa to odhen atnaigly tn the atoae, both ii^rr the drawing baa 
undergoM the prcparatioa of the acid, and daring tbe nr aa i work. They ahmtd ba 
hard rnooi^ to admit of a fine point, and trace delicate tinea witlioat riak of breaking. 

The fttUowing ooinpoaitioo boa beca aoeocadblly eaiployed ftir enyooa by MM. Utr- 
nard and Odane. at rarlat — 

Pare wu (fint quality) ..... 4 pinta 

Dry white tallow aoap • . • • -Ba 

While tallow ....... i_ 

flam loo* . . . - - -. •*» 

l.amp block, eaoogb U give a dark tint • • ■ « 

Oocaaiooaliy copal vaniab * • * • •Ik 

Tbe waa abonld be malt^ ortr a goalie fire, and the lae, fankaa la bita, ia tbea 
added by degrvea. atiiriag all tbe while with a apolala t the aoap ia neat iairodand ia 
Ane ahaviaga i uad qrbee the miatnn of thcoe lahataooca la very iaiimalely aectaa* 
pDahed, tbe copal-Tarniab, incorporated with the la^ bhek, ia poomi io. Tbe beat 
and ogtiaaiua nr* cootinaed till the noata baa acqoirH a nartable aoaiia t r a n 1 whieh 
may be rvcogniied by takiu oat a little of it, Irtting it cool oo a plale. and trying ita 
q^ity with a prakaifa. Iliia eoaqtoMtkm. oa bciog cat, aboold aAtrd hebti* aliara 
The botbng may be qnickeaed by ivtiing tbe riaiag vapoora aa fire, which iacreoan 
Ike lemperanue. and renden the cxfaalaiioaa Im tmaaiva. Wfaca ready, it la to be 
poond mto a bnua moald, made of two atd-cyrtadm joined lagelbrr by ciaapa or 
riaga, forming between tbcm a cylladric tab* of the enyoo ain. The awnhl iboald be 
prtrriooaly rubbed with a grraay cloth. 

The aoap oad tallow an to be pul into a 0011 goblet and covered np. When the 
wbide ia iboroogbly fiaaed by beat, and ao dot* riinaia. the black ia gradually aprahlrd 
la witir carefol nirruig. 

Litbognpic i^k ia prepamd aeony oo the maw priaciplei — 

Wax .l« pacta- 

- Talloar ...” . a, a 

Pbrd tallow aoap » 

fthrn-lao . . .^ .I* - 

Maetic ia lean - >*. . *■, 

Vvalcv larpcaliaa ...-••to, ^ 

LampbUek .-..,---4„ . 

The nuiMic mid lae. pewinoiiy groond logrtbcr, ptv ta be carrfkdiy banted ia tba 
tarpeatiaet tit* wax and tallow moat be added affaer they an takea off tke fin and 
when their aolatioaia affected, the aoap ahaviagt an to be tkrowaia. Lailly, the lamp 

* a a f 












724 


LITHOGRAPHY. 


black b m bd»ir.n JntermiawL Whcnerrr «be oaion k aecompiShcd by hcaKstl* 
<i«a^tinnk fl«i»h*d| the Bqimr ii IC» to c*ol a UtU*. UtoO pooml ooi «* uhka, tad, 
*uca enid, cot into nnan Todi. ..... _ 

Uibocnpbtc ink at good qualify ought to be auaccptibk of fonmng u to 

attenuated that it utay aptwar to bo dimdeed when rubbed upon a hard body in oa- 
lllled or rirer water. It ahmild flow ia the pen. but not tpread oo the otojt I “I** 
ble of fonning delicate tracca, and eery black, to ahow ita dcUaeaUooa tThe miiit 
ctocniial qnaMty of the iak k to lijtk well into the atnoo, eo ae to reprodace the moat 
deUcate ontlioca of the drawing, aod to Bft>rd numerooa itoyreta^ It umit 
thenflOT be able to iwiial the acid with which the atoue k motaiened m the perpera- 

tioo. without lotting any of ita gieaay matter eacape. _ . 

H. de laateyrk ataiea that after haring tried a great maay eombaiauana, he girra 
the preference to tk Wlowing: — 

Tallow anap dried . • - 3M) parta. 

Maidlo to team ... - SO , 

_ While aoda of commerec • • SO ^ 

SbeU-lae - - -130« 

. Lamp-Uack . • - • If « 

The aoap k lint put into the gobirt and melted orer the flra t the lac being addad 
h haea btuMdiaitlrt th: aoda ia then ratiwdneed, and next the maiilc. atimng ^ 
the while with a apaula. A briah fire k applied till aD theto matoriala are melted 
completely, when the whole k poured out into the mould. . , , -i 

The iaka aow prtacribrd may ba cmploj ed either with the pen and the hai r pen cil, 
firwriilagi, black-lead drawiaga, oqea finto, mined drawinga, Ihoac which ccpcc*^ 
engraringt no wood (woodcuu), Ac. When the ink k to henaed it k to be tubbed 
down with water, in the manner at China ink, till the ahadr be of the reqmaite depth. 
The icmpmtnra of the place ought to bo from M® to fO® Fahr., or the_ "“cec Jo 
vUoli iUfl> Iftk nick U nibbed ibooU be tet in ■ bented plate. No noiT ink •booNi 
be dlaaolred than k to he uaed at the time, for it rarely keep! in the liquid male for 
ft himra s aad it ahimld ba corered or corked op. 

Aidiyr^«r jmptr. — Aatngraphy, or the operatioo by which a writingor a drawing 
k tranaCmed lUa paper lo aume. preaenti not merely a awaoa of ahri^og labour, 
but alao dmlof rtrertiag tbe writiagi nr drawinga inta the diiretim la whieb the^ 
watw traced. whUai. if eaecaled diri^y opoo the atoo*. the Unpreatiuu giren by it n 
forerted. nence. a writing apon ilooa muat he hieened fium right to Wft to obuiu 
direct liiiprimlnaa But the art of wnting thoa k ledliMu and di&oaU tu acquire, 
while, by mMU* of the aatog|Taphle paper aad the trauafoi, prouft aiu obtmard in the 
•ame dirtetioa with the writing and dnwmg. 

AmlofrmfAk «U. — It moat ^ (htter aad aofter than that applied directly to the 
atone, ao that thongh dry apon tbe papar.U may atill pteacree aufliciriit eieeidity to 


adhere to the atone by atrte premore. 

To eampoea ihia iak. we taka— 

While aoap .... 100 parti. 

Whiu wax of the beat quality • 100 „ 

hlnUoo aoel .... SO . 

fibaU-ko .... M „ 

hlaitie ..... 40 „ 

Lamp black, • • SO nr SS , 


Them mairnala arS to be melted aa abgre ileecribod for tbe lithomphic iak. 

/.iVI gru|ikr mk tmi jw/wr. —The tollowiag reripH kaeo beta much coca- 
mended i— 


Virm or white wax 
White lotp 
Sbcn-Iae 
Lamp black 


S parta. 
t „ 

1 M 

8 tahle-apooofltla 


Prtfmratim. — Tbe wax and anap are lo be melted togeth.*r, and before ih^ h^ 
come aoihel ai to take Are. the tamp black k to b* well adired ia wkh a apaiuu, aao 
then the mixture ahnold be alined to bom tor SO aeoandi; the Iktpc bein g «n* 
lingnkbcd, the ke k added by degrera, cnrefelly etirriBg all the timei tlm ^ 
k to hr pwl BpoB the Are eoee mor^ ia order eo complete the comblnali^ 

.. till Ike materiak either hiodled or nearly an. After ibu flame k eatingakhed, in* 
iak must ha auflem to coot a little, sad Ibm pm iato the mtroldt, , 

* With the iak cimrw na that made, Anea may be drawa aa flee aa with the poirtor 
the grarrr, aad la iWlI la caa he khdreil, whhnut rkk of he aperadiag i a the earnege. 
Ita tricet will irmaia eacheaged cm paper for yean betore bmng tranrferred. 

Soaia amy think it itraage that there k do aootLithe abore compoaitioa, bet « naa 
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bren foond lh»l Ink cooUmin* It I* only good »hrt Mod •««> «ft«r It b «i*d». »nd 
irhraliniiMdiaiely Ovnifrrrrtl io tb< itoiw, wbik Iraee* drawn oa ripv^itli tht not 
ink IweiHii* dnfcrtiT* nAer 4 or 4 dnji. o , , , „ • ^ 

LitKognpkit faptr. — \jt.y oo Ik* r»|i«7 S wceeral** coal* of Uwrp-fool Jilly^^ 

I Uyer of whit* *1*1011, I Uy** of gnaibog*. 

T>u firat Uyrr I* npptied »jlk » (pung* dipped iatb* *0101100 of lb* hot Jelly, renr 
rquully o%r the wbol* niHkco. hot tkia t nad If the lenf be *tnrtehiid npon a cord, lb* 
geUda* wai bn more aaifimi. The next tao ooau an to b* Uid no, until each b drp. 
llw layer of Manh b then to b* applied ahh a *p<o>g«. and it will abo b» eery Ibin 
andnnaL Tb* ooabof gambog* w batly to be appti^ la tb* nauM na*. Wbeo th* 
paper I* dry. b maat be (mootked by paraing it tbroogb the litbograpbla pr»** | and 
the more pdbhed h b. the better doc* it Uke oa tb* ink bi ftne liaek 

Traiufir. — ^4'hcn the paper b atouteiunl, tbe traaafer of the ink ftaoi the ginboge 
b peWeet and iafidUbir, Tbe atarch aeparate* fruai the grhtine, aad it, after taking 
the psper-off the atfloe, we place it oo a whit* iJab at atuon, and poor ba« water over 
it, it will rtaame tta primitire Uatc. 

Tlieco*tofg*mlw«eo«ghllob»laidoothe*innedayhfadi**nlT*d.**br keeping 
it become* of an oily nature t in thb atata if doe* not obatrnel the trerafre. bol it 
girc* a gUa* to tb* paper wbieb mdm tb* drawinn or tracing more diacult, eipn- 
cially to prraooa UttJ* accMtomed to lithography. * 

“rte uttreh p*»l* can he employed only when eold, the day after U b made, and 
after baring tbe akin reatored atm bi •nraer. * 

Tk leaf of aoch litbograpbic paper taay b* aiad* la two aiinote*. 

In traaiferring a writing, an ink drawing, or a Uihograpbb cnroa, erea tbe Im- 
piBMioa of a ropper-plate, to tbe atoae, it b arereaary, I. that the UBpe«**ioo* be 
made upon a thin and (lender body like commaa p*p«T t *. that they may b* de¬ 
tached and flted totally oa th* atone by m«*o* of premare | Iml a* lb* ink of a draw¬ 
ing link* to a certaia deptk ia paper, and adhere* rather itnatgly, it woald be 
diAcoU to detach all it* part*, were there not prerboily pot betwrea lb* paper and 
tb* trace* n body capabb of being mpnrated from tbe paper, and af loalag lU ad- 
braioa to U Ire mraa* of tbe water with which it bdaiaprd. U order to pniduc* tbi* 
effect, the paper get* a certaia perpnmtlon. wbbh etauuu ia eoatbig it o«er wi^ n 
kind of paM ready to rremre erery daUneatioa without •nffering it to pe netrat e tato 
the paper. There are ditfcreat modea of eoannanlcating thb prope^ to paper. 

Ilcfuir* the abore. tb* fbUowiag may be tried. Take an aaataed paper, rethar 
atrong, and ooTcr It with a rarabb compoaed of t — Starch, ItO parU| gnat arable, 

40 part*; alam, SO part*. , ., , . , 

A pftitc of modcnl* consktrttct oimft bt madiF (M vtMtli im toow «wr, 
with the aid of beat, into which tbe gum aad nlnnt are to b* ibrnwn, each prwrioniy 
duaolred in •rpatate rmaeb. Vfben tb* wbob b wcU mixed, it b I* b* apniird. *101 
bat. on tlia Irartt eff paper, whh a flat «maatb braib. A liul cf yeBow cuinnr nuy 
1* giren to tbe rnrubb with a decoetkm of tbe barrb* of Ariguon, aoonDoalT ealM 
Ff^iek berrfc* by our dyer*. Th* paper b to b* drbd, and unoathed by p*«»lng 

under <be icr»p*r of tb* Utbograpbic pram. , uj._ l 

Steel pent nre employed far writing nnd drawigg with bik on th* Utbograpbio 
■tone* t b many eetabliahawwti a mbb bruih b meaw ftvwaentiy aaed. 

iCoartiwu* ea «io*e. for aupi. geometrical drawiaga of wTery kiod. rnl^l mreti- 
tiona, marhiarry. &c., b performed with a diamood pomt H clrtrly and dalinetly m 
if executed an copper er •teel pUte* | to prbt th«»* cagraved atoae*. th* ink ah^ 
IwbidoowitkatUbber.iiolafulbr. ^nnher aartheb b by imbuing th* lart^ 
arthe*lao*withalbiaaDrermf.orrl<hiaf gronnd, of gwm and bbek. Bp«« which 
lb* dciijni ta traced *r en g rared with aa rtchbig point t it then xppenii b wfom Unra 
apun a black inrfkc*. In thb atate lb* aton* b taken to tl» prialer, whu bk 

to tbe engrared part, and waabbg aflf the gum, tb* drawing npp**n ta Uu*» line* 
npon tbe white enrfooe at the (tone, nnd »fter being ealmtuted to the proesm at 
fixing, deacribed hebw.b ready for printing. • n ii i 

IMiatmt, a praecM of drawinranpon moo* wm mlopted. firat. by Mr J P. llanl- 
Ing. a few ye-*» back* and tiae* by on* or two othtr arttem t aeretal •* 

Ik* tiia* ^eewted by thb meik«L which eeambta b pmetoi, the reWrel with a 
email bait peaeikdi^ b a prrparalw* af li^aid Uibagnrbic chalk. Uiu the 
bttrr Oi if It were on ordinary cokiar, or Indian nk. The nindu re tbia 

prnoem wttw. hw-.Ter. no nneertaia b prtalbg. that it ^ been almoat. if not an- 

printiag a ewbjecl execuled b HthograPiy i^a* fcll^i—TtV 
draviBf m ftrit nmv/utA by tbe wtirt m ^ ia m • 

manner m if dona on ^per ar oart board; the arm* b than WB.h»d aw w^ aitra 
aead. dilated wuk gmn, •kich oeutraibe* tb* alkali, or mop, cenlaiaed in th* chalk, 
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fixei Um drawing, ud efa aa w* (Iw (tooe at Um mum tin*: lUa jf technically called 
rtMmf. Tl,-c«l ta then MBihed off with culd valer. and aojr partielea \t the 
^ q rayon or otuer cohelanon wbieh '>iay tyra adhered to tho aorthra^ art rnBoreil by 
^^he appliatloo at a apooM dip|icd in ajarita of carpentiM t the atooa ia no* nady 
for pruitinn t it la lUfhti^ wechxl. ehac)^ with pmtiaf-ink by mrsna of a mUer, 
the ahect of paper, whwh la to nenima the unprcaaiaD, ia laid on It ia a damp Mata, 
and tba whole ia p aeia d thnragh tho pnaa. '' 

Chnmttlidtagrai^f. or printing in colatira Amn atooca ( yfUft*, coloar’f* la a com. 
paratireW reacnl tntrodartkn, bu haa been bnioght to •oca perfectioo, that woria 
of an of the higbrat pirtoriri eaeellaiiM am anraetimea'ao r^twely imitated, aa ta 
deerim rary cotnpotent jadgea. A portrait of Hhakapeare, fcr example, rxeented 
in chroaolithograpby by .Mr. Vinoent llrooka, of Luodoa, fkoin an old oil paintiag; 
ia ao marvellou a copy of the ori(tinal aa alnuMt to defy detection. Chroowliiho- 
graphy, aa a beaati^ tnadinm of Uliiatnticia, ia now in eery grarml naet the prort«a 
may be thoa deaeribed. A drawing of the nbjeot. ia notUne, on tranifer traciag' 
paper, ia mode in the ordinary wayi when tranafifrred to a atone, thia drawing it 
called the A-jr«A«e, and it arrrei aa a guide M all tba othera, for it mnat be trauferred 
to aa niC.iy difttrMi atonca aa there are eoloort io tbe anbfeet i a< many ai thirty 
moom hare been naed in the prednetion of om eoloarvd print. Ilie flrat atone re* 
qnired, g«.ieraUy for flat, local tinta, b oorcred with Ulhograpble iak where the 
parta aboaU ba ^ eolid eoloort the different pmilaiiona are produced by rub- 
bin* the atone with rwUiap-«(j^ or tint-iah, made of amp, aheU lac, ite. he., and 
with a painted Uthognphie chain whem necenaary ; tbe ilooe la then waabnl orer with 
!*''** thhoo^ the entire proceia deariibed aboec, A roller charged 

with liihographie priatia{t-ink b then paued near it to aieemiln If the drawing 
Cotiira H deeind ( and the Ink b i aime dbicly afterward! waahrd off with tnrprtiline! 
If anilafaclory, thb atmia b irady for printing, and ii worked off la the requiaite 
coloori tbe next atooe nadergoca the aattie procem for anatber ootmr, and ao with 
1^ Teat till the work b eompble: it will of euiuia, he anderatood, that hrflinf any 
•impb ImpreaaioM b finiihed, it will bare to paaa through aa many teparate priotiiigt 
** toere am dmwiaga an Mimex, Tba coloom uted in printing are nniund up with 
burnt l ln a erd oil, temaed comuA — J. D. 

L * aUieateaf nlnnuna,ln nuay reapeeta maembUng Chinn eUy or 

kardia, which aae. o / 

“ P'rparwi in HolUnd from the 
rpeeiea of tlebeu called Lmorm atetama, Rmffo tartoraia. The gnmud Uehena am 
flrat treated with nrine enntaiaing a little pataali, and bUiiwhI to fanmat for aarcml 
weeki, wbemhy they prodnee a pitrple.re.li the eohmred llqimr, treated with qitlck- 
Iime and sooM mom urine, b act agxin to fermtut daring two or tbna w>t*h^ then 
It ta mixed with chalk or gypaum into a pane, wbleb ia farmed into aomU aabirtl 
pwem by being preaaed bto bnaa moulda, and dried in the chade. litnmt haa a 
ei^-biae eoloar, b to polreriir, b partially aalnble ia water and dilate aIcnhnL 
taOTing a rraidnnm eaoaiatiag of earbooale of luue, of elny, ailica. gypaum, and oxid* 
of iron combiard with the dye, Tbe oolour of liimna b not alteiw by alktUiei, hot b 
reddei^ by aclda t nnd b themforr naed in ebemietry aa a delicate leel of acidity, 
either in tbe atale of enlntioa or of nnaued paper itained willi it See Ltcoxn. 

The prrpauxiian of Utmm bm been dtacrihed bar Frrher, Jdorrlox. and othera. 

Pereira, writea, ** Lamua b imparted from rloUaad, io the fumi of amalt, rec- 
tangiibr, light and (habb eakea of an indigo Uite colour. Eaamined by the mi- 
emacopm we flad aporulea and portiona of the epidemb aad mcaatbaltna of aome 
apeeiea af liohen. nuat. Uatea, atod, dm.-The odour of the eakea b that of indiga 
and Tioletn Tbe eiolet odour b aeqnired while the m xtnre b unJergning femieo- 
lutKiWi aod b emnmata to all the tinmorbl Ueheoi. It hae kd aaoie wrilcm into the 
^^ror trf aup p^ ttg that the Irtmnn makem nee Florentine orrb in the mannfhctnre 
of Uuniu The indigo eoloar dependa on the pmarace of indigo in tbe litmna cakra." 

t-ITMCS P A PER. Paper cohmrad with aa Infnaiaoof Ittmua, naed at a teat ibe 
the preaenee of icidx. 

Faraday, in kb Cttmkat Afaatpnfatna, memnmmda aa iaftiaion rCone tmnee of 
lltmnn a^ half a pint of hot water. Biboloot paper U aatnmied with thb. Profraror 
Grahaai prefltm goad letter paper in the onaiaed paper. Ia oedar to obitm mry de- 
Ibmlfbatt-paper, the alkali ia Urn litmaa mnat be tdawar nentmliird by a minate puftiuo 
nfncM. - 

V (afrahme u l tnm). Belnuging to the tea-abora. 

' LlkT-OIBl. AoothyamMftwDiTl.dWt SeeLaamaa. 
e LIXIVIATIOX (Imeieaye, Fr.j Retfa pra . Cowl; aigaiflaf the abatraetino by 
water of the lolofal* alkaliae or aaSne mitltm prraent in any earthy admCtnre; at 
from that iff qniehltnie aad potaihei to make f nlatli lye, from tbm of cflktrt aced aloia 
•ehbl to make alumincma liqaort, Ac- '' 
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LLAMA Aji^nnu of aalinkb bclotiptog In Uw rlon Afamumi/ia, ordrr Vitfulaki, 
fiiimly BorUm, huI iribt Oom/umu Thrj srp tbo (aunrli of Aowrira, lo 

which coontrj thej wc eon&ocd. In thev'>U *^1* lUmu keep tofieiher ia 
of from ooe to two lioadied. There art two dininci ipcelci foaod wild in Siflfn 
America, lobahltiiig the PeniTuo Alpa, lha Pampai, and the taoontaiDi iif Chili. 
Theaa aaimali are uaad u hraata of bnrttien i eorda and aseka, aa wall aa ituffi fur 
poDeho?Ac., arc Abricated Aom iheir wool i and their booea are cooverted into loaini* 
menta t& wraaing the aanic. Tha Alpae^ wbirh ia a trariety at tht lUiaa, baa 
giera lia name ta,a cloth luanulhetoreil ita bairj and thia baa bccoin* ao raluaUa, 
that attempu haviWbeen made lo natarallae the animal la Karnpe. The aarceaa, 
howeeer, which baa attended thaaa attempta haa not been great. The Iblluviug note 
from the Ftnutj/ CyfluptJia, artide Llama, ia important. 

“ la referanoe lo the wool, we ma^ ben atata that a herd of thirt)r.eia, iaeloding Iba 
kinda called Uamaa, alpacaa, and rimnaa or rigoniaa, were aent bum Lima (rrra) ^ 
awl Coneeplbm (Chili) to Bnenoa Ayrea bp )rmni«^a of iwo or three Iragnca. To 
thote who nwp be inclined lo import three a n ia i aU, it map be necaaaarp to auia that 
ibep were Ad daring the Journee with potatoee, malae, and hep. Ac eonw hnwrerr, 
aa the potainea were cxhaoMcA roaetipatino came on ao ohatinatalp, that awalical 
raliaf waa rriminid, Thrp wen atupped aa a li^iwent from Uodop, t||c Prince of 
Peace, to the Empreaa JaMhlae. hot onlp eleven imved at Cadia u IBOd, Juat aa 
Uodop fell into diigracw. lien Iwo died, and the mt wrrm near being thrown into 
the eea bp the inftiriated nbble, in their dctniatino of the tala miniater and miainn. 

Tha poor Uamaa wen however aaved (Vora ihe tendn mrrriea of the popnlace bp the 
governor of Cadia, and wen conaigned to Don Fr a n ci ac o de Tbcran of Aodalnaia. 
who had a fine menagrria at {bia Lnear dv Barramrda. Whan the IVcnch occupird 
the pTOvinee, Marvbal Rnull protected them i and M. Barp St. Vincent, who waa 
with ilw anap, atadied Iheir hafaiti, and nreotrd drawiaga of them, whkh wm hat 
at the baltla at Vitloria. M. Dorp paid gnat attention lo Iheir wool, and acme from 
each kind waa lent lo lh« Acadrmr of Scicoeci at Parii. From the nport of the 
French natanliat and the phUcaopUcal Spaniard, it woold appear that the flevra of 
the alpa-ngonia (prodoced bp a rraaa belweea a vigonia and an alpaca) hat mB«h 
graaiar length than anp other varirn. and ii aix limn beavirt,'’ 

The fallowing ii (Vra Jamt^i Hitkrf tff tie B'eraanf ita»<ffaeimn «a 
p. «Sf 

To coomMiice with the oriint mention of the alpaca, we moat recar to to rarip a 
period ae the pear ISI5, wbro Pitarro and hii fcrMiora e n t a pa aio Ba iovidad Prra. 

It ia related bp the Spaniah hietoriana, that ihep faoad then fonr varietiei of abeep t 
two. the goanaco awl the Vienna, ia a wild Mate, raaging the mountalnuoa tnem 
of Sooth Amerioat and the Him*, tha llama aad the pacoa, ar alpaca, domeaii. 
eatad. The farmer of Ihear doanlie satmala. partaking enaM«hat of the natan aad 
bIm of Ihe Arabian camel, waa in ilka manner cmplopvd a n brnal of harden. 
Tboogh in nmnp ftmtarva limilar to the Uama, the alpaca bad aevenl clear mark* 
of diadnetinn, and among oibcri wea lem, and the lirtce auch hmgvr and loifter ia 
tbrr. In the eixteenth rentarp, and even from the rrarolral time*, the Peraviane 
being comperatlvrlp (to the othn tribe* of the great eoatmenl nf America) a eivtUaad 
people, aad weU Brqoaiatcd with the artt of fining aad wiaring. flibneatad from 
alpaca wool taxtnrve of moeh dalieaep and bvwnip, which wan highlp priaed as 
aniclnafdnm. And that the ate of them had prevailed far eeatarim a deaHioMraied 
bp the opening at irrcral nrp aaetaat tomfaa of the Peravinaa, in wUsb the dead 
bad been enwrapped In atnlb made from the drece of the alpaca. 

In general, the alpaca rangea aiioot tmr fael la height. Ihe aixe af a IhU growa 
deer, and, like it, ia ^ gtacefril appeanace. Iti fleece ia tnpanor to the aba^ la 
laagth a^ eoftiieea, averaging lit inebn (the length of Iba ataple of the alpaca 
fle eev ia cm aa average anich Iw thaa fbramrlp, probahip from beiag thorn ofteoer), 
and anawtimre it haa bean procarrd even of aa extraredinarp leamb | a apedawn 
ebowo at the Orrst Exkihilinn. W Meaan. Waller MUligaa and «<», rvarhmg to 
fortp.two inebea ia length. Tft iumra, whan a nit naUp thorn, range from dee m ati 
pomMla. CiArarp fe experience ia other dcacripliaaB of wool, the dlwv of the Al- 
pacp dacca actjairra etrragtb rithout coaraancaa i haa i dea, each dJamept apprsn 
•traighl, ^eO farmed, and fret from enipaaaa, and tha ^naUtp ia man qgiform 
thneighoat the deece. Then ia alao a transparraep. a ghttrriag brightaeai apem 
the iinfaec, firing it the gloeei:>m of ailk.whieb it rnhiiicvd no ha p ei ring ihroogfa 
the dpe-rat. It ie aleo diatfagniihed bp aoAaaoi aad claitieitj^ caaeatml propartioe 
la the maaafactan of iae gaoiia, beiag eaemp(, Irian epiral, earip, end ahagB defreta t^ 
end it ipina, when traeted properip aecordiiig to j^e pnaeat improved methaid. aoeilp, 
and viaMa aa even, atraag, and irae thread. W ilh bH ihrea rcaaarksMe qaalitiaak h 
waa long befon the value at almca wool wai known or ap pre c i at ed ia thia eoaairp. 

- dad 
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nMUrrinc to th* (p|i]laU>oa of Um ■liae* fleece U> mejinftelurine parpMM in 
EiijfUmL It !bng delmjrvd. Tliowh lo eerly u the yt»r ISOT. Uu Bntiili Uflb|M 
■trornlngftxjm the ettack of BueooeTiyTeaiiroaght with them ■ fif« bagt rf thiiwo^ 
Ifcicli were Bibmittri fur inepeetion in London i bnt, obKrret Wnltoo in hii work 
on nlpnem "owtn* to the diacttlty of •pituiing H. or the ptejnilkw *f our mnnoihe* 
turem, it Jid not flu™ come koto ooltce,’* nod for more then twenty ymre ttieniumM 
doei not wem to hare bwn teorwrd i Ihu* deprieiag, for that period, the Montry of 
the adrantage derived fttna tbia ootahh) manubetnre. r 

Arenrding to the beet anthoritiee, the flitt pcraon in EngUad buredutied a 
ntarkvtabie thbric made from tlue maleriat wae Mr. Benjamin ^nlram, a acieatiae 
■nniifactnrer of OiretUad. near llaltflax. who, about the year lUU, iarinoimted, 
with mueh dilleulty, the olwtaelet eoeooatered in fnlnn'mg tW wool, and evenuiatly 
pmducMl u sfticlr wIimIi told at tugb pricM for l a nWt auriai^e thawla and cloak* 
!ii|re( htrt their vahie arote more ftooi being taro and eanoaa aruelea Uiaa fietn 
intrloeic worth. 

Theae were, it if well etUMiahed. qahe deetitnts of the pocnliar glow and b«««<y 
which die^gitieb the alpaca Inetrcf and Cabrica of later titttea, and after a abort pcraid 
the manunctiue waa abandoned. 

AbiWt thg aame tinte aa Mr. fhttram anu areaving ffooda from Mpaca, the wool 
attracted the notice of the Bradfiird apinnera. Meaira. Wood and Walker apnn U to 
tome extent Aw camlet Wfrpe oaed in the Norarieh tiadr. Owing to the cheapneai of 
alpaca wooi daring the flrvt yean of ita conenmptioo in Engtaad, it waa ncraaioBialg 
employed intirad of Engliab’bn^ wool ft>r piaparing laatug and eamblrt warpa, beiag 
ipim to about No 48. 

The earliaal manabetara of the alpnra wool into goodi at Bradford appann to 
haae oetiurred under theae eircaraataaeea. la the oomiaeacement of 1891 wMoe 
gntlenuei, ccmnected with the trade lo the wot coaat of Sooth America, were on a 
viilt at the boaac of J. aaraell, Eaq., of ClUhera, and. on their aUnding to the dilfl- 
coky of Bteeluag with aoitabie nrturaa for gooda (iirwirdad to that part of the wiwid, 
he angnated tu them the traaamiaah» of alpaca wool, and ofleted, if they woold aeud 
him aHw pmuda weight, to ateertaiu ita aatae for aunalhetariag parpnara In a 
flaw monthf he rreeirad aome lamptra of alpaca wool, which, oo the Sod of Uetoher, 
1831. he fcrarardrd to Meaara. nonfill, of Bridftird, with a reqaeat that they would 
teat ita valae. AeconUngly they ikbrkated from thii wool a picea rcacnihliag henry 
eamblet, which they ahowed to the Iweda aacnhiata | but the piece, aot deacluping 
any peoaliar i|aalitura of alpaca^ did not ptraaa, ao that Maama. norarall were not 
meowaged to proceed fluthcr with experimeota noweaer, hi the aaaw year Mceirt. 
Ilnyaat, HaU, aal Obl, apintrd mrrclunta of Uaeapool, percelalng the aalae of the 
alpaca wool, direetod Ih^ agents in Pern to porchaae and ship oaur all the parcela 
of alpaca wad they eonld awet whht note of which, being acot to the Bradfurd 
diatrlM, waa ipaa and awanlkrtiiri I by aevcral l^ic* there. Tbe pieeca eWefly 
(kbricaird IVooi alpaca hi the adchboorhood of Ebadfbrd war* figurra made with 
arnrued arm and alpaaa weft, the flgnre being raiaed and Inairoaa like uniim 
damaaka. Than gooda wm m vaigwe only fiir a tuniiad time, for neither the figured 
nor plain note teem lo hava aaited the poblie taata. 

irnlii the intrnduedan of eoltoo. ararpa into the worated traJo, it may aably be 
aaerrad that the alpaca mamtlketara had aot been deaclopcd. and wottld never have 
made mueh prograu wiibnol being eombined with ooltoa or ollk warp. To Titna 
Salt. Eaip. of Bradibad, mail untloulitedly he awarded the high pra^ of finally oaer* 
romiag the diflieiiltiet nf preporiag and aptimiag the alpaca arad lO aa to Moduc* 
even rad Iras thread, and. by eomWiiag hmrilh eoUnn warpa. which had than (1890) 
been Imnoned lato the trade of Bcwlfi^ baproaed the mannfaetnni ao aa to make it 
one of loe atipie indmtrica of the kingdom. He haa. by an admirable adaptation of 
mochmery, bora enabled lo work up ibe material arhb the enae of ordiaary wool, and 
ihaa prearal braatifol alpaca amflk at a reoaonable rate. Every prevtiioa attempt had 
brra aude, n for m can be aectnaiaed. with wonted warpe, with which the alpaca 
did ant eanily aaaorC * 

About the year lUG the alpaca trade had beenoie ettabliahed, and Rli Bnec riaeo 
to Biaeb dmportance. After tbia period the maanfartarv rB|^y extended. Jbe 
great meatiaacib boaaw of A. and & Henry took vary large qoaaliiixa of ateoca 
whieff began to be made in an endlem variety of goods aoitad both for ma le era 
fbinale dnta, ineladiag acarfo, kandlieRhiefa. ^'d eeavala, plaia and fignred goo^ 
both with aOh and. ootum warp, for ladirs' draaaca. dyed alpnea ebreka of beautiM 
lextnre. and a variety at gramma, eodringtooa, aOknitripeil, chcckciL and fignrra 
alpacas and alpaca bainga Tka deiiAnd ^ thm vanous alpaca fohrica danag the 
pi^nd between IHII rad IMG reniBined naiform and aitady. * 

At the remmeneeinaat of tbe minnlhctnre of alpnea goods with ootlan warpa (aiu 
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nvoo* *** 'P**** qaalitw* of tbe wool into low immlim, 

■luTtbe pi«cei were mmle mneb rkber hmI M«*wr tlina hu hem the eme ootn iw- 
eentlr, the dmund hnrins diend in fiiTo^r of %hter nml lew motif cloth. ^ 

M»l of the olpnca nrool brought into IM Unilml Kingilom i« onobipiMtil ol 
pooh bat • (mill ponioo U aim eairicd to London. At tbew two po^ it ua; b* 
auertrA the whole imported into tfaii coontrj in landed. It arrirra in unall hnlci, 
called b&llaii. weiehing about lerenty pouode. nod is generany in an impure Mate, 
with difilmit qualities mixed. Like the fleece of the ibeep. that of the alpaca Is 
eompo^ of differml qualitiea. so that lbs panioo growing on the bind quar^ la of 
an infcTlac deacripften. The wool is sorted into aboot eight diflitmt qualitiea. earh 
fitted far a partienUr claw of goods. Owing to the dirty Mole of the fleeces, and the 
pecniiar nature of the daaly particles apaing dnnng the pcngrcw of sorting, the opew- 
lioa Is an nobtadihr one, aolem great care lie taken by ecatllatiim to coonierut thu 
twnefhl effect. being sorted, it la at Saltaire waabed and cianbcd by machinery. ^ 

Pirtil of late years it was combed wholly by hand, and tbs eomha used for ibe parpree 
were of a deeper pitch than iboae usually adopted far preparing abetp's wool, that 
If* thow combs had ■ larger leith ihsA ordinsTye TH* wtxt pcocfii m to 

draw the sIlTcr, which ia perfected by an Improeed gill machine. capeciiSBv adapted 
for ihU mauriaL And here, ia combing and fWrparmg the alpaca wo«J. eu aa to 
make a cicaa, eem, and ghmsy thread, lay the giumi ddflculty hi the w^ of applying 
tho alpaca flhre to the wonted manqftictnre, and which was josuceeasfiiUy surmounted 
by Mr. Halt * 

The main articles now manufactured from alpaca wool coeielM of alpaca Instrse. 
which are dyed, and alpaca mlxlnraa. which are aadyed. aad both arc oiads of eotloa 
or silk warp. These plain gooda may from their ratenMxe and steady nie be termid 
Mock articles. Large quantities of fiuicy alpscss are mads, but they sre rspidly rary- 
ing and are diatinguished by innumcruhle nantea . The material ia at preecnl marh 
shorter la staple than flumcrlr. owing to ths alpaca being sbero oftcMr. so thst it is 
now commonir from flew to eight inebeo in length. Nearly aU the alpoca wool coo- 

snmrd in Roglnnd ia worked up in the Bradfnttl district _ 

Dating from the year 1834. when the importslioo of alpaca wool sprung np w a 
tMTUiaurut branch of comraercr, the demand In this country has *‘‘l' cae^ioa 
of the laM two yeara, on the whole been a growing ooc. Mr. Malum, in hia wort on 
the alpaca, exhibit! the qaantltins exported chiefly to England until the y ear 184 1. 
when the tariff law haeing come tow apcntkm. tlw retuma began » ba more eortaeOy 
frnmeA and the alpaca wool was then claoicd by ilaett 


Ym. 

Lte.^ 

T««rt. 

tte. 

1834 

1833 

I83« 

1837 

1838 

5.700 

184,400 

199,000 

3834100 

430,300 

1839 

1840 

1841 

1841 

14I»,M)0 

14i30,ou« 

I.SOtM'OO 

I,4SMM 

In the inlcrral 
inrrraaed i the pi 
next yenr h rrai 
wards of omi ahi 
fourpencr per pot 
Sinee the year 
more reliable chs 
by iIm Board of' 

of these twelT. yews the pri« hmhwUh lb* 

ice in 1834 only smounted to aboot clgbtpcom hslflierty p^p^*'^ 

c^Id a^y teipenm. the yew “.5 « ITlIag S 

Jliag and Ihreefleiiee balfpeany , nnd la ISW. to one shillmg •*! 

ma, the retuma of alpaca wool toported Into 

«cir. The Cdlowing^iAto baa b«n drawn ap from data fi.r»..t-Nl 

Trade. 

T«an«% 

. Ltd 

1 T*«n. 

1 

1»43 

1844 

1843 

1843 

1848 

1849 

,rt 

1,438,033 

8354U7 

1481^08 

IA34487 

1,3914170 

t.333.3IX> 

1830 

1831 

183* 

1833 

! 1834 * 

1 • 1835 

l,6J»n93 

1,013,909^ 

*4)«8,3»4 

9,141487 

» 14«tai» 

1,446,707 
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^ooiAia* o it mar ■PJ»««n tbe balk of Utm# importationa km b«ea eonniMd 
m Laglaod, ^ tkc qiaaotrtr re-ahippcd to tbt Cootinnjt haa been comoontU^ 
^taping in amount ^ ^ * 

^ ten yaam. lb* print hara floetaatnl eonaUcrablr. In IM4. om 
I k!l poona waa qnntrtl aa dm price of ibc «hitr fleece, and ten 

■hUlingi «w the black one. In tka year ISM, aeeoedinr to the priee earr-nm lha 
avenge ratal nera ikua qooted i r* r •». 

^pac^Mabi.. 10 1 8 

Diiin, bniaa and black - • . •86'“ 88 

Vienna, beat dark eoloored - • . • 80*86 

* * * • - • >0 10^ His 

Bw th^ qiwlati^ art nmkm^r •‘ifll'n- r«» •»!»« »«»» lhan the pricet mlimd, 
anirb of lale year# hare raqgnd from two tbUIingi and twopence to two ihilUnga and 
•nwfftc® p«f pouml. “ 

LOAD. A b^rn or ftrigbt Aa the rariona qnomitica of material contained in a 
jo^ caooM but bo naefal, the following table it borrowed from Ur. P. L. StmmaruU 
“ Trade PhiaiietM, f/v. 


Corn 

Suaw 


Old bay • 
New bay 
Bricka • 
TUea 


CoBet, in hana . 
Rice 

Timber— 

I ineb plank. 
11> ineb . . 
8 inob K • 
*1 inch „ . 
3 inch „ . 
*4 iock „ . 
dWk „ . 


18cwt 
10 owt. 

600 aqnare feet 

600 _ _ 

MO „ „ 

*40 e w 

*00 „ , 

tro , , 

IM _ _ 


8 qia, or 40 bnabeU. 

86 trnuei or 11 owt 
6^bi. 

II owt 

II ewt 32 tba. 

Ma 
looa 

Lead ora (in Derbytkira) 8 diakci or 
naariy 8 owt 

Rolniabea • 63 bnmflaa. 

Mortar - .87 feet 

LOAD.STONE. MAGNETIC IRON ATONE. (fVr oradalt Pr . 
-m^^An inm me mnuimln. of tk. 

It waa ftnt dleenerrad la Ma gn aa i a, and from that pnrriaee haa Imh ik. 

Mcnaw ap^W m tbi. aro of Umt Tk. term Km^ k^^r^rfln m 

tbnae afeetauaa whieb are powari kH y maanetie enlr A _ • • *f R”'™ 

jpiraDa roeka caatainiof iron are mafnctki, ami manr mannettc oaaillf*”)^^ 
foood in Enaland, eipcri^y near Pcaryn in Coniw^ncaTBrenn^^hL^'t?" 
Roied.d. InTorkahiiVand aome otberptaiSt Sro I>«Toodun,. at 

fr., /.Mat Germ.) A ntliro ctay mixed with 
aa^ mid i ron oc kiw. and oeeaaiooaUy with arene carbonate nf 

MorocOTwIy wr And aand and clay or cUy and mari intarmiicd in the came 
SSId *" qttantitica, the mUtnre ia 

I^OTKA Altboegb loeka are diatloctly a mannlaetDrv. yet ther were nnt »m. 

**>•* »o»k. the chief caote of thu I2e drair^lZ^ 

port of Dr. Dr. to limit the article* of the dietioniuy " roch iSLiimZl. .tj! 
not^probended within biamaaninR oftb. te^nZKlicX 
I Jock ■mnufcetare b etaentmliy one of hnodicraft. and leeioc that ihcaa «>. 

iZrtt^d^^wSfo^iT'lJrit iJcaeription of thb and numerooa 

S ^ ^u a•"!* tkat a brief notioi 

"45* kin™ "f foeki alone tball And aplaeo in hi pane*. 

'‘'"i ^ •>•'>«» "■* ftwn'Hie boa or lock, oiaany of an 

o^of •bapa.a^eitckealnaoinekindofeupleorboa flxedfo rtceiro^ <0 wme 

r-“ ««pb WI^IL inek. ^ 

^ The lock of a writieg deak' or ordi- 

^Sri^i^ Wri* ‘I “««>r • bent nieea of iron whirli. on 

roriSTL^rJ^- ^ fo^ard Tbe bot To the bolu of w- 

jyy »P«^ ay BUgebrd, ^ the force reqoirrd to tnra tko kry m a lock u 
•uL-nr/rrr? ** ***«»“ »« reai^ee of the ipriaga. The fon^iag two 
n44. npnm the ekaWrof a lock wiik warda or wbeeb wb^ ara 

boll half ibol i a a art aoicbct oa tbt andtr udt of boll eoaneclcd bj a cimrnl 
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, i 


portion) i 
Ihtf bolt psue* 


ii iIm book ipring. which fat of eoant conpmMd M tho emwwd portion of 
lue* ftiroogb tha tportun prepared for U in Um rim toekj when 


1U4 





1145 



thr boll b wliMrewn. the noWh •< reiti In tbr rim i whmi ilu ta ih^ th. notch 
n" raiu in Uui turn* m»iin»r. Th« netioo of ttm k«y «nd wnnfo b *1x7^1“ A- 
1144, Tbn corred pbeen of metal are tha wanb) and there are twiT eleftt in the 
UliofthekeytomBbtoittomorTtwUfoiBt inl^ptio^ .c. v 

The tninUer lock b ehown in ttt moat aunple form in /|)| 1145 Hi^ J"** * 
nro fWiaalntbeoppar part i and behind the bolt b a kind of lateb 4 which otmea 
a projeetina pieoe of metal i c, ihia b tha lambln 
which morat frcaltr on a pmd at tlw othar^ 

When tha bolt it folly thot tha prqirct^ 
of mrlai ftilb into one notch t and when with* 
drawn, if Ihlli into the other. It wiU ba a^ - 
dent here that the action of the kw b to raaa 
the tumbler, to lliat tha bolt hat ftea motion ) 
thb action will be intelligibb by traainp tha no¬ 
tion of tha hay on the dotttd lioea, Theae Bm- 
blarlecki are (reatiy earied in eba^art bat 
in prineipb they are ai aboea daacribed. 

■wrout well known lock* hare been natcnlwh 
the moat irtnarkabla baiiu ChnUh’* loch, which 

C!du fonnd in Mr. Waab’a mriaa of naaful mMtula. Thb iMk ta ataenuMly a 
tumbler loch, it beina fotad Bp with no lam than *1* tnmblar* | and ^ kay ^ to 
t before tha boh b foe. to -oea. It will h. oVri.^ 

that n r'l — the hay ta ennctly foted to more theao. there ■ na ehanea of moeiiif tha 
bnlt. Ill bb ptwf* *lrBidy alliidwi to, Mr. Clmbb iiyi — 

- The ntunbir of ehao|ria which may ^olSbiL^ 

ai.mto.m4. W 1 ■ S ■ S K 4 ■ A ■ 6 ttu. tlw iniMb«f w eoiMMutwM 

which may beniada on the lix alepa of tia«|iial ^8^ ****^».u^^ 
of aitlJr «rp. The height of tha ihorteet Hap b howaTwaapabb of b^g 
M liMi 2d each time of being reduced, tha 710 conhiaaimoa may ha repast 

tharefon TSO .*0- 14.400 chang^’’ By «gegt» 8 «t ia^ Th^uS2inLh*hto 
Ctrm rnXmtmt Ant ■smbef of combinttiooi cau tw orodocf^ Tb« BniMb i^h w 

■“■Sr t rr.: 

rrenVSS. wTtkh are eSnatrecud on tha ^^ 
fUIaefcto!" He then proeee^ to damooatmla the impeffoctloni af ordinary beks 

>-k - jrT'-'csrfirfk: 

a , -m-m _ mg^ tjmfT vtuulftif wiibl# ita To# iftxr Dflrrci 

.‘sss sJKiir^k^ ^ 

fat H^h a way to to Aoot or lock tl t tml than tha Hnd atreto Urn 
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th« Ml of an onliaorjr key. imdsriof tbs eautnetion of a bil to tbr Ilraraafa krt 
mioMaMary. It the her[^ on be mjale to rotate to the right or le*i, the huU c:«ha 
^liirkod or aoUXard. and tbr ptohlcwt ia, Uyrefure, how to iontre the rotalioo of the 
The krr, whkb baa a pipe or hollow abaft, ia inaerted to the keyhole epoa 
tor pin, and ia tora tamed roand; hot there ntoat be a otee atyaetmetit of the oie- 
cbaaiun of the barrel bcibn ihia taming roand of the key and the barret can be In- 
harrel haa an exiemal groort at right anglea to the aait, penrulting to 
a certain depth i and it haa abo arecral internal longitodinal groorea firafi end to 
end. In theee mtemal groorea thin pioen of ateci art able to aiide, ia a dirtctloa 
parallel with the axia of the borrcl. A thin plate of tted called the locking plate, ia 
acrewei! in two portione ha the outer barrel, eoncentrio with the inner faarrd t ami at 
aarae dme ocei^ying the eatemal eirrnlar groort of the inner barrel i tbia plata 
Im ooiehe^ atted in nambar and aiaeto reoeire the edgiia of tbetlideawbiob work in 
V l otofaal loogi tn i lin a l groorci of the baneL If thU vcfa all, the barrel coaU net 

bi^uie thoalidea are esichiagin the groom of the locking platei bat rack 
Aide haa alto a groora, eoirtaponding in depth to the extent of Ihu rotuiglemmi i and 
•r graore ho bnnghi to the plane of the locking plate, the barrel can he tamed, 
ao Cm- na saapcca the iodiridnal tUde. All the alidet nnit. bowrrer. he lo adjnated, 
ihM iWr giwrea than omaa lo i^e aame plane ; but, ai the notch k cot at dltfrreni 
poiolain ihwbinMha uf ^ aerenl sUdea, the aiidci hare to be poahed la to OiHeTenl 
Irl^“*i^ J ordCT that thU JaxUpoaiiloo of noteW may be maervd. 

Thlau elBict^ by the ke;v which baa notehraor clefta at the end of the pipe eonal in 
to the iCdM, and nude lo 6t the enda of the alidea wbea the key ia ia- 
arrled ^ the k,» pmaea each tilde, and pnahet it to far at the depth of itt cleft wUl 
perii^ a^ all theae demfat are tneh that all the lUdca aro poahed to the exact 
!j". a all he in the tamejilaue t tbii b the plane of the Unrhing 

ria e. and t^ barrel can be then tamed.- (TUimam m (W oLtrmrtm, of Z-cU) 

* -nr f nr* giren with great okanwea. 

American hank loekr, eaperjaUy that of Meaara. Day and IVewall. bare ea- 
oit^ roach BUeotajo. Tb«r En^tb patenl deteribea It thoai — 

troproraaieota b the oaoiinictug of loeka m tneh 
aTTangemeata. or the oorobioatiao of the mumal rooraWa 
tw^^^y^^broged at pbaaiire aoeoidiag to the form gtrea to. iw change made ia, 
the Beecmity of amuftng th« morshW pvtt of th« Inch by hmnd, 

Sbth^iS5‘h!^^r“L"!LJ:^ ^ ihnwrio bck. cooatr^teil on 

Ik ft?oe Ihrowlag oat 
the Ml of the loek. prodam the panlenbr arnrogememaofiSe btlertial roirta, 
which oornapaad to that of thr lay tbr the time beiag. While the —m e b 
^b fonn b reuiaed antil the lock b onloeked or the boll withdrawn, nun which 
the tntmal morabb porta retore to their original poaitiaa, with refemeoto ooch 
otMi but theae poracanoot be nuda to aaenmc or be btooght hock lo their original 
poettMRi. except by a key of Ike preebe fiirm and dimeiiiioni oe Ike key by wliiek the* 

In the net of locking. The key b chan^ 
ah^ pienetro^ iM tkc lock reenra a apcebl form u the act of locking acconifng 
to Ike key employed, and retaioa that form imtil m the act of anlocking br the aonu 
key a retomm ila original or onloeked atale. Tke lock b again eha. e^lJ. « 
aero, aiin^ by alicnog the arrangeineiit of the morahle Wia of the key i and the 
to any one of the fbrau withia the nunber of pernutatioaa of 
wbieh the paru ara aaaeeptibb.-—April IS, last. 

Mr. who boa beca eatrying out the manofactare of Ameriena Incki in thb 
^ntiy hae imro dueed ..n roexpeneirc lock which he ealb a fwotot-tDr hcL Tha 

Tomlinaonb Tmitbe «a eke 

“ When the Arorr^n tecki haeum known In England, Mr. Hobba undertook 
inanniheture, and their btradnclioo tain the ramroercbl 
*”r na lh« Jnit deieribed nraet neeeannly be a eoropica piece of 

meebanim i it b intended for nee in the dnon of reci;pudee cootaining property of 
fTM r^ t ^ the atm haa beew to baffle ell the roetbwb at. prmeof known of 
pickiu iMt, by ft eonbi&fttkm of mecbantssi nrrmrily cUborstc. Sftcb ft lock 
mom of neowty ho coaly i but ia order to ettpoly Oe demand ftrr a email lock it 
moder^ prwe. Mr. Bobba haa introdoeed what he e«ll« a mr a tn i m Ltk Cbb b a 
modiflea^ of tiu ordinm aU-tamhler lock. It brnri an affloity to tha Idek of 
.*?**^^^ Newmil, I ttu mocb M U i^fta fttfen^ to iotrodiice ibc MBie prin- 
f*?L wbil« KToitUa^ the ranpUriutT of tb« cbma^bto 

which Mr. Hobbe Jitu node betwm iccftr* ftml iuMcitiw loclu 
, r* Momrond fron ihc ft>llowbp propotidoftp ci*. Mhat wbeaevor tb« j»rt» of 
ft loch which eooc la coatact with the h*/ are to affretod by say pr o wi a applied to 
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th* ^It. nrio tli*fcpertion ofth. laA ^ ^iSl* 

Um v><>“ of T*«^c* lo th* «itMi»wml erf the 
exhibH.^. inte^ TiS .uf.* 

umal eootrivB#*** of tttiabl^Ti •*>•1 tprmgi* ^Th* k#r k ibovii w*n»rawT 

,.„„ ^ v.;iLi7 h ”‘Ss»’sSa^% - 

io >«. V**- iLm liiaimil 1147 l»»tl»*bnl i which |>le«« i* totetxhrf w 

^ r- A. «UT.* » the boa, It 1 . u« froot 


lUO 



.1. _e .1* mmUrri. each of which hae the aeaal ilo* «aiJ notchre. 

or Ibmnoet of the range rf ti* ««®blrtii, botm nioag theae »io« ie netted lo 

In other lomhlrr-iock. the tump or „rt„l«w 

the Jedt. in «ch -J and biu. or 

the bolt, the atump beeomea pr**^ the pichnn of a Vitk wiU he 

biuda againit them. How to to Me that the moeahla action gieea lo 

ahown^her o. , to k -JoSoT,.^ * 

ihealnmp *" »•»» Hobbe lock £^*o( Ac IUih«l»e hole in the eeotie 

la netted to a fufiMd at the back of the botn the 

of which fita upon a ctirtre or pia in a "****. doing opoalanetole by a 

pleoe »oe» eaaUy oo 

amall Inndiag apring. niode ta . . ,_nii^ {■ tba naaal way, the 

«r,io. of the lock «• “ to paaa W 

tambicr* w* to t ^ ^ „ EttMnfl f^f*** , e«lli*r W ft ftJ*# 

iniH»nf throofMlw , lo withdraw »h# boh brfcr* th# tnraWen ora |ira- 

key or by lay oUwr totf nrairat^ t^ Mntbiff with oa ohomwtioo to it* 

pcriy rawed, ibo •tnmp J^whirh h MottochnToo ittcoBtra, and raovco lb# 

ih#fU»pl»riMth#fd€««towluchhi*ott»e^ooi»TO^ 

irTi,;, pto. pVtto^^ 

of the loeki and in ihU porillon theta h ^ preww- of the 

dMboU. Thetnniblmare rtlhe^ moewniede^^ 

sZb, .3ihLii^ritT.g.iSrtor^ ^ 

SSi^Jj^rrh^rhaT^U-«kr,*worka, . n«tai pwo. - .k«h U- 

fc, it. oidect 0« ah^ 

Another loch, toroto by «r. »t°»" t^ai.e The key doea not work or 
ehNtng .rf tka kayboU danag the pni^rf y e,U»drr. 

tarn on it. own eentt^ wSaSTkey m amtWe 

whleh i. tnn-d by a b/d*t»:Wd ij t-wiag 

frora tba .tot or ata"^ in» rfkvch it u i»r»wto 7^^ key-hoia in 

tonnd a lauU t.iled he»l.d SSd the ei^ » aa aai. 

Ae ntual wa^ bo* it enanol 'oRis to ^ key-hole, aad 

i. pr.elitcd'^ ST tJilog^ Wto^’W'kk. 

the alcin ia detached frtiM 'I *>7 i. bnaahl into iT"oo>.e wiA the wotka 

which ta left in the « h«n^3f the bouT* Tkia rrppluiioo may lake p||M 

of the lock, eo aa to .hoot H ilt* c5 in the plate or not i only 

whether the «t of ^t A-toTth. pkU.'^eM .bhoM 

to if Aa lif be iito pUc^ ft r— «!- ‘“'•I.t. 
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locomotht: engines 



ta tW mnfr wwy fer AeMmf tr whMrtviaf iIm Wife. 

_—’ ii aaljr m tuy-halt, -■- - • 

dM mC iT feutdW «r 


dim 

OMSUM' hudw M 

amij jam Wm tmnmgk _ __„ _ 

lamMm ^ kef-halt haaamm aatinlf clmd b; Ihi pim htalf. aa ihl iCTmImI 
Sorfcinir ii ic Om twy time «1 m» tU Bttrm tm tht teipfiv UuMcb jW 

wST^’w^'** ““ '»«•.»*• tamvSa aamU UIW4. ud £ 

l^;OMOTI^ ESOIXEH TV efemeWr rf ,hk wort nrlod^ «, -.rtj 
■?*!**^ ^ •» mindj Moistdwt » • •otfe •■ Mwlmal rjigmm!^ 

thmt at kMonxivi rv|rtaM. Nvv«nlurW«i. dm to aueb km Uidv 

m -i ^ m ,*40.^. ....irjx •. 

aro UHiaccd W Mrodami tU fblWoiai ■rrutirnBnt, ohirb inom fisVam 

vitboKt tmhha. Ii m ka«oa m !>•/“ 
■^'•|4«ii. TV MmraW dnioiiig. 
^ 114f, ii ■ Hctloa of • Wooawttro 
and M iV <V)on VO. 
••7* TV (ooi H tkfowa ion iV 
fipta a *, whkh ofam Wio* dM 
HatVa oa oUeb tV o^rtia-Baa 
TbmpJpraeoodntiVaoal 
V lk«r owa ftaih; n iW Wort 
lm» tf lb* obm lb»7 m 
ibtoM W lb* dirartkn ai lb* omiot 
c m bt • kind of MMh, at nuiliad 
woJah bi In taminm O f u oad Iba 
■. Arm ibt cool l« amod dM 
fanmd hf iV bwo. 

Thia ihto tobn fWci^ ibo teal ia 
iw ra^ i tato y ante oonn tma 
enmfcf froai brWo. d.rU 


" 7 ““^ '™“ an-ii 

linlf iMawdUlrly W foatnbwteb •*- 
Art, oblek nolam oa afrapt of iha 
fam, oad viib dw part air ohkh 
ptTBitli tbolt canboMioa la uka 
Idm la Ike ooljr eaoditkia W okteh 
tt It pnoibit. ta la towll Jmo, ofaltb 
^lUtoK iV coaiidm oajftaatMMi 
of aO Iha porta 

TV pan 0000 ptudond oad lioral. 
iV rm of Ibt optralioe warrrlt 
aordo eoploaoliaa. TV cool te 
oqpTtrltd lata coko, oad laiobta 
"» Va«^ »bibi Vramr aodrr 
Itofotni aad n IV maaindtr of 

-T **»■* *?»»■“ </^) <«»*. riadm,»b«. V. on do- 

^ s",k-;;r :5 

TbteMnjDTor^T^XpJ 
ISd .’LCrS W? ^ *« ■Vi.f iv'troahl.” nraT^ 

h?2!«TtnIdbiKi “‘•■rw. i» pami* ottr iV coaibaMibk. woold 

B« IflTIv '* ■"*’ ewabirtl-a. 

oo. ““»«7*mofeoVotaaih»ania*tw*aat»aKik»-pndaciaf ciaal,i,a 
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-- . ^ -I-- aa> aalil. the other rMirr^ thh tioub Mkrait The eeabm- 

llwT*#**. d»»iie<»i»» tbeneriTfe (ta ihh a- ehoM 

tmitwL. the tSTRkh'wOJ t un wi eitiMW ia nv™«« ^ if "J?* ^ 

win he faoied aaable to rfret *« 

■hore the Irew ead MBoke *« amk* da an«»aoe i. e. *f 

eoaplete aad fanperfhct. Thie ■ahaJ talu* pUce aithceeahaettaao# e«l worfioary 

“'rvU^^fc eU. other eaaeM -hid. eaatnhete to the b.p«T<eetkdi odth]. w^- ^ 

earn la d5 untin thiaa-dTai do aet aleaye aoseire a t-oper^ 

ioBiUaae daaier »>4 the eolaaie ed caaboatiWe gaa la ali^ aleaye too eoeueU^ 

to alitor^ m hria« to«eietitly TtTl^ ariiaL^ the 

dical efcei ehich M. Daa»«y hae reaweed 

, p beat Mided lor their eembaetiaa. Thie jtoJcato ia ediiOT*^ «»«. 
nr^MBiwa. h aUowe af eoal h«in» barat *iih aa toach deeUity aa coke, and 

tofee the anal aapeaaa of coarartia* coal iatB e«^ _ _. « i. ««ao 

UK-TsT tree, a Roith Aawriaaa tree, the AAtaia ftnJar m. “ 7 

"73g5-,rii:rS2f a . -h-,. .ja a ii™» 

aTlerarr ia the eraet of the earth ahlch hu heea ftilad la «th atetallihfw 
T^rZ.7J» a^nT^ laate name Mr to a ««aurr tilled alth quarU, earhoaata of lime. 

fteqneaUy led to the Uea that U eai>re«aea the coodUioa of 
aJ!ihll.TL2:^to^3 rleh of t^aiti-al hod,, to -hlrh a 1^ »«« 
ia the iJtoctato defteo, any reaenihlanoe. Danoa aoaie yt atary aooiralaliiei^ 1^ 
rmel of the earth baa been ettoked. there ftaaaree harinf. of ouorM, aoiae fecial T«- 
to the dimetioo of the force ahleh jetidueed theta. 

_ f . - — CUed in. acmdinx to aonw laa of polarity aah toineraJ 

!!ll!!Miie!tba^c^nt^ id the lode haria* feneraUy aome ipocial talatloa to da direc- 

“ToOWOOD GmftAt. Bm. tin. fr.i BUMi. Cana.) ia the wood rf 

the « »— A —>— (\ieiiAieririTi a aatlre tree of Ceatral Anmnea, *■ Ja>a*l™ 

aioee 1715. It waaTrallntrodnwl into EnaUod la the reifa of ^aatwth. tort M It 
afforded to the naakilful dyefi of brr tiom a 
from bmapaaed. naderarter. t*- 

br a U^aaed la the 5Srd year of her rri«n. ’m aame prrjudiee oiato^o «e 

umeUw vaa enacted aaainal iaiiiink At length, after a teatnfy of ahanrt peohibitlo^ 

thcaa ttea meet raluddTi^ririal ntaltera. by whieh all oar ^ ^ the g iraler ^ 

rf71^VaIIItoael«ht.ara dyed.tr.rcaUe..d tobeaaett 

jL 40 Uk &0 f««t bixha lb* irtrow toto lo;tt »bo€tt 9 l«t Mk$, th* 

X toP tiSm^i^W •«•««> "• «»•'««* <« •h' he«" « yl fart ^y being aeat 

nM JSntamim, maittr. arete- arid, maiiiri aalla of lune, with oAwea. 

- inmrhedecoctiao of logwood U rf a deep dnU 

a brighter «do«r hr mtida Alkali.. |H*e h • 

AeStoe of lead eai«. a Mae. Jma * 

dark thdet Woe. gelatine Aiming a leddiah pneiidtate «. _^ 

Old wood, wid black bark and aithldlle of the while attorom. h 
Lugwood it denarr than water, a^idr grarity. I-OIT. tery hard. on. 
iSTSd alntm ladeatntotibU W ^ W -d 

LiniiMt iMBtM aad A bol ItKiffniflrt anw\K «» 

Wh^c&lliiSi. fcr wmw time expo-d to the air. d loa.. a of ^ 

dyeing paw Jr Ua^elsoctioai a^ha theoaygrnof ^tamt^h^arfih^a^^aa 

i^DinwrtiJif preeiiiitating wmi gelatine, which U had net kefcea The dry aairaot 

lill^^’Sirartnd d.«Slo«. .«.eda ool, . digiur, coloar.^__ 

Ihir ita applicatioan in dyeing,^ flutes 0TB| CaJJwi Paianaot I>t(giwi| IlaT 

Dmaa. flit '■ 

The iigeirta af logwood were^ln 


ISM • 
l«5« . 
U57 • 


90415 . 

5M80.. 

35,SW ... 


LOOAIKO GLASS. 9e« Uianoan. _ 


Taiae 

. .^195,795 
- M4490 

. 1964d0 
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LUBRICATION. 


LOOM {Afttier a fitwr. Fr.; G€nii.) ii tiie SDciefit bimI veU-koovt 

nuehuM for wfaring e)o«h by tfa* deeuntinD of ■ htmi et |un>le( ibmi^ tbieb 
nin UngthTiCi. called the varp of •‘lain, with other tbrcadi thnnrii tnunrendj vilh 
‘ (butle, ealkd the wool or weft. See’dacoOAUi Loos and Wiuvua 

LI'BRICAKTS. Otcagiamaar fattr bodicecioplojrcd for the porpoac of redueiBe 
the friction between twojiartt of a macnioe or carriage;. 

LI-'BRtCATION. Tm Ittbricaihio of the wheel and axle of railwaj c^^ia|^ U 
effected by a kind of foop, a eombinaiion of coooa-not oil or paliaHMl, or oa'inarr ihta, 
with aoda bcinii the « graaae* with which the boxea an filled. The beat prndoeed 
by tlw ftiefimi melu the (naaa. and it flowa ont npoo the parti h motioa through an 
in the bottom of the box. Heavy maroinery, eoeh aa potnptng enginea^ 
iv<|iiin lenarioM bodiee aa tiurir Inbricania, while the finer parta wiiut be carWUly 
oiled with oUa at ftee aa pnatifala from any of the litty oeida. Spinning machinery 
for example, nnat be Inhricatod with the fineat otla, or, aa it finud to be atill better, 
wth thoae peenliar hydrocarbon compoonda, aa panane. glycerine, and the like, 
■nie folkwiBg ia a timpla and cl|cacioai plan of luhrioating the Joinla and bearingi 


of atachinefy by capUUry attraetioa. the iaventioa of Edward Wiw^, Ea«. t— 
Ftp.MM» rcpreecnta a tin cap. which baa a amaU tin tube a, which imaaca thronsh 
the bmtoBi, at ahown by IIM 

0 


the dotted Hnaa. It may 
have a tin cover to keep 
•at thedoet « 

Fig. 1151 it a plaa of 
the tame. 

Fig. lUSiaaaeetiaaflf 
the t a me Oil la poared 
imo the enp, the one vnd 
of a wonted or oottno 
thread ia dipped into the 
Oil, and the other cod 
paaied throngh the tabe. 

The enpillary atlno- 
tinn caaaea the oil to 
meeod and pme oeer the 
orifice of the tube,« henee 
it firadnally detccada,tud 
dropa aiawer or «|Bi^er 
aecnrdiag to the length 
of the thread or ita Ihirk- 
neat. anlil every particle 
of oil b drawn over by 
thb capillary, tiphoa. 
The tube b hHrnded to 


aft 


e Mt into the beoriaga 
f ahafta, Ac, tad b nude 
of any tbe that may be 
wiih^ If oil, or othrr 
Ihpiida, b deaired to be 
dropped npoo a grind* 
atone or other larfher. 



Ibia cap can have a hanile to it. or be hong from tbe etning. 

Fig. I ins. Itb t^oenlly required to atop tliccapiiln^ aetiu 
W am yim g; and ihb hae been effected by meana of a tigbtenmg aerrw, wkioh paiiM 


r aetiun when the machinery 

_V— ? - -voevicii oy meana or a lightening aerrw, wkioh paiaea 

^ '**• ?»»••«* agamat intemai oriflea 

** t®b^ tbtf oU from 

_/»p.llS4. ^ tlMae aerrw cape are need upon betma of enginea and moring 
•• •P* lo he tightened by theynoiion; and luaa, aa the aetioa 
Witte acne b anoertala, fiom the workman aeglcetiag to aerrw it dovn aulBoicady. 
" caplllaiy thread wlum the labrieatkm b not rcqniirdi 

to rffert thia wily.a Ua lop b flxml to thr mm with a rooad pipe aolde^ tC itJ 
5?" fj** ■ pe»r*l caa*. and aUowx a hoil a to HUa Tiaily. In 

>!«. llUtbc b^l bdowatinyV' Il6«tba holt, which at a piece of braai wire, b drawn 
op, md Ihia the flowing of the oil b chedled. lajlp. II5C it will be obsarvid, that 
oiNi H hrpe in by (t* b«nd r, rcsttnf in n Initml tltt in tbt pipt, nn4 rt 

^eaanoi drawn ou on sccoont of tbe min n. One end of the Ihraed b ’fimtened » 
t he e ye bole at the hoticea of the boK and the other end b tied to a aaiall wba which 
crotaca the lower orifim of the tabe at p, and which b ahown in pbmU«7. 










































* .LUCIFER MATCHES. . • ”7 

’^.TbS; “bibtK. ::j^s 

. K»( thma throc«h •»«JT ^ ’JSl on on* .We ^ «»«**" 

thn wbo n fln« «"» •*“ * **.4 the eowr on. ««> th. bolt hi th« 

nod the othrt ««<l <™ t*"* ‘’*^,,"^t_ ,ir.viii>^ two mu 1» of Uw ttawMl. "W *y“i 
{ton ocroM thn wt" ». J"“ .t 2 »Il>,Hr.tor tlS»bolt mto bo dropiwl 1* in A -1 IS*, 
.nd TOO 0.0 then lift tlw nro ono thud of thn foil Wno- 

“ * msflhcvurcrt 


Xrsi-r 

iiV^nd ta nuking mntei^tbln ^ ^f th* Ffwob wd Ea«W» pkj*- 

prodoet ooo«n^ «» b, u> o»««w»»*l Unlomonl. when «• 

KWk of Uw dlmeoiwin of u mcnirt iqo^ m mtcbrii thn* hnTn«— 

7^ Too diec% «ieh ritea 81 . «mffW ftK*«y In 

u . JW « I 0 « « »' « M^^er, erom tfifMfiOO la 8.000.000 

Ibondoo. At Meur^ thnon/ S^ ^,^^ ****^ 

u2 mrd?^«U>Wofth.duh.d.|JW^ 
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LLTIFER MATCHES/ 


'.*** ‘1^ plat™ xtmdfiu.X las b a rr«inml„ *«.•„ 

tlirwigh tbt plMtr. A toDTcnieDl iIm of Mata ii ttnWlMhc* bnmL i,.? 

Udik ?»«*««« B 1»> fisina thehuk of itjpite 

tha ^ „f ,he p,rfor*f«| portoT^ 

iU«n« «d •«"“ **'"* •PP*“d to (fo hMk « 

twin* first nlir u ^ *^**i?! **. "’*^^ ^ forwd tlirnacb ih« prrfonuJans in Uie |4it<, 

•«««• io tb. ottooftcturTof laoiftn uTik, 

«B«1 bmlo* Tho dipnlnV^S^ "P*”’* •'** “"«•»•« m it. iIm comtuv 

iha oolr <H»rtmea7i fL^ •“ '*• «“ Mr- 0 «b. 

eomplaiutit^ Wotild *vb limitth ”P«V*? »r» m any way airect«4 with peculiar 

t»ui41p|»noolywtT»»UiekS7 *T «»»»»»«t»et 

to tbn pronortioat of ilu onmnn^^^ ** *^**k*^“•®'r*cjr otacrrnl rtiMlw 

™u, piSKT "““rw. >« icH*. 

CWorata of pntHb il cou^StMu 1*^ oorkmii. 

Ciotori- « > «>»» In tkr m«». 

ptopmle* mueb r^wtmd tba ^i* ""“l^r of yean, u hi eiplotlii 

^ oompo.it^^Srl^i^^"' Ike buiMioRi Md ib« limb, of lb. vorkmro. 
inbic {.b«hU^^^h^I^ Pk-Pbonu. of r>» 

P^pertVxof n, aooouot of ‘hi hyp«n.^ 

uenijjoy*!. If ignitkm UroaniHl -Ufc!L^^ “*l“'“n>orrnmiin bhM 

-Jlmioi.bU or*• “•**• ^1»«tny of pbo.,.lHOO. h 

•0|^ foarimv miiwL ^ b«n« rniuiid or •* maUri-rd," 

nelli^ co«po,iUoo ii.prrad npon 

tbu’w'lili^ •T® ‘•'* Mtmiatrt^ll.^^^*'^tb.work- 

tpu m dtme wiUi mat rapniitr tb» ” » *** i •* 

lb. nor. lublr to inluViooI u tlnv ^ ** r™*iil«»bU. and 

w ibe Cm. of tbe worlSnn^rw^ ‘I"* 

aitl Uw avrriM aomhar that he <*itn ** fi*ncraIlT fcft to g nagle "'n/hvaaa t 

ttiatehrt, wmSi hw |,OO^ooa ^ “PPowiir ««di frame to bold S.flOO, 

from K|o to *oe Fahr. m •* • Irmprruor. rj 

•tan Wb.n tbr liialehe»an^I«!lt*il*^!*”* ^ funn ii rroirrd at tbii 

•nltU lodf.„^";;r;:i^ to^c^.*.S?r. r. t^O,^<lrrngroZ 
1^ «TIh!rC,^iiaL^rSJ^ .«r rt^nnir. roL ttlril 

Nhl?^™.* I ; 1*^* I nebre, or rrd lead 

^ FinrglB* - ~ I Small 



•M. of tbr p,p«. .iib rinru^rf ^‘'‘“^’•'*.*«r««bl. odnor. ndM^ rich 

tjirif eedi with a lutj< of j^r abtn. ondTr.*^^ ^ *[2-' **'e- “d innu- ooe ef 

Ad rod after il ted« » Itnlr PmeO- Oo robbing tbe 

^fmeotiao of aalpbmr.^* ron«b.eoHbe« Ibe paptr will uke flreb whboul the 

To form UMifkr wood nmtebn. th:t oiOnat ntlpbur. melt fa, . fla..^„oMd 
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tin r»« M ibikIi wliiU! mix u will ilB»a omMtnm of to meh <Uep j mk* • ^ 

wiin. mb Uirir owli imtiaw » ml bot inm pl^ uU ^ wood 
be ■liiAtly etomd » dip them now In the iwIibI »■« for a nument, ab^ tb«m well 
on laliiag them out. and finally dip them Mi*ni»ct.^u» the abom TiKiiI>fala. " 

diiy. they will kindle mdiltr by (hetioo. . . , c_i 

A “ Safify UKfftT MatcK” aa b la tailed, haa been nuumlkttored in Swrd«. ^ 
patent wa-aoblained in that eiiuntry by Meav*- Bnant and May, flw tbia Mteb. lit 
ntcaUarity'enaaiaU in the dhriiiao of the euabaMibie In^pediena of the Inclfitr between 
& match bbd the frietiai paper. In lb# ordinary Ineifer, ih# pkMDhoni^ aolphar. 
and ablorale of potaib or nitie, are aU together on the m^U. which igiui« when 
mbbed aiamet any rWii;h nbetaace. In th» Swediah aatrbra iheae matenala are id 
diridad that tba pnoaphortia la planed on the laod-paper, whllat lb# anlphnr and a 
miniainn aaonal of chlorate or nitrate of potnab b ptaecd <» the m^ In entM 
thia arrangement h b only when the phoaphoriaad aand.paper at^ 1^ aniphimarf 
match roac la cwataet wiUi raeh otber that tha Ignllioai aocwri. >aitlier mauh nor 
aond-paper, aingly. takea fire by moderate Metina agaiaat a rough mariM te. 

The eoatpoaitiuo of IncHirr matnhea rariaa greatly, ai it rrgarM the proport^ of 
Omi tmttrfHtU employed, ta principl# tKejr ert# bowever* u w# oeicriiwd Ibem 
aboT« t ererything depeuAmf oo tht ipUtnn ttf tbr pbocpbcmia, aod (be perfect^ of a 
Ittcifer noUeb m ia tippioffflMi mifeb wirb a edfnpm4^fNl «bkb will nifirtly opmi 
Btlntkm aeaial any Toogh aarfbee. but whleb b not Ibbb to Ignitmn h.tmoeh prtn- 
anrr aa bamy ba nbjectnl to ondcr the ordinary coadiiloa of heeplag la cloaad boaea. 

•HTw pKoontinn of teifer malcbci haa hern atlrnded wit^marb baauo anfferiiif. 
Ecary penon engagad in a fketory of thb kind U more or lent exposad to the fume# 
of pboapbnraa, and thb cxpntare pradneea a dbaaae which kia haaa thM de^Trrd by 
Mr. Hiurifoo* in (be Qwirtrr/y Jtmrinti cjf aVnfiru/ ^ Tbk 4iieaiK» be wve, 

“ k of io IneMloM a natore that il la aifint mpp o ee d to beormnnem tocabaebCi ami a 
moei aerbrna dbemr of tbe Jaw is pmdneod before tb« patient la fiiUy awam of btaco«i< 
ditwo. Tba dlataae gradnaUp ercepa oiu until tbe aniforer becomca a mteemble aod 
loBthaome object apeadiog Ibe beat period of bia lUb in the wmrda of a pahUo 

Manr pniieota bave died of tbe diaeaae i iiiaBjr« anaWt to open their J8wa,tara u»J P^ 

with earioM a*^ necrosed bones t oUnn baTo mlTirred drcadfWl mutilatiaaa from 
furglcal OMrationa, rootidatiag thmaatlTM happy to maape with the loaa of the greater 
portioa of the lower >w.'* ....... t, v 

Hy the introdnetitm of aa amorphoM pho^ihuroa dbeoetted by M. Scbri>tler, which 
U hi nrarly all reipecli aalik# the ordinary pbnaphom^ hat which anawera cic«#4> 
higiy well fiw the auuinbetnre of hieifer luaiehea, thb dbaaaa b preeanled, tha maan- 
hetorr b tendned mar# healthy, and th« boxai of matebe. thcmarle## l•mdBntmma. 
St* PwofPHoasa. In 1M7 oar importa and vxporu w.r#— 

. ltS,1U • •/it.oai 

- i;4M>a>d • • 

Stpatm Lactfam-WondfCahie FeH) - 10,#M - ♦ /IMS 

„ V#«ta ct Wax, No. • 6,SO4,4»0 • - 47 

LITMACHELLE, or Fir# Marble. Thb b a dark brown ahidy marfab. kaelng 
hrillMBt fir# or rtanycaf mfieetiniH from wUhin.—fiae MaaaLX. 

LIINAB CAt'STIC. A aam# ft>r niirm# of allear, when Aiaid and rtm Inio 
eytiadrkal mooMa. . . « . 

tFIMMINE, b a anhbanr# of a gwiBiiW amwaranee. to aamed hy M. Canola, 
hiraaia h waa ofetalnad fttm Laplaoa —C. O. W. . . , , - 

Ltipt-'LINE. ftirm Ummahn Im/mlmt b tha pccnilar hilicr aroowlb pnnelpl# «< 
th# hop. See Baxa. * 

I,rSTRIXO,iO«n»timea ipelled Jd plmnonead l.ateirriagi a peenliar •blabig lillu 
LUTE (ftom humm, clay t Em K>m, B r wAB p r . Oerm.) b a paaty or loamy 
matter rmptoyed to doa# th# Joinla tif chrmital apparatu. or to nail thrtr rarfner#. and 
pniteet them frooi tha diroel aetioo of flamr. Laica dilfar aetordiag to tha aatere of 

the rapoori which thayaiadntioed to enaflaa,and tha degrro of Wat which Ihryara 
ID ba capoacd 10. a ' _ . . .. «P 

I. Lmir .mtuttfirniMj, madainlo a wA plaatio dongh water, and ImmediatfTy 


/wporu—Laciflui- Wood, Xa 

„ Veata of Wax - 



tion of gtna, aad b tW it* for ftooHilicie acid. 

*. Ltttooftbiek fiun-waur, knemled wbb rtapp and iron Minfi, arreoa weO for per- 
maaanl Joaelhma. aa it become* axtfcAcly wild. ^ « 

& By aoBonuig ia wairr a ptoec nf tbwi^beijwn-pnp^. karadlnf itt dnt wuh nr- 
flnar yaatc, and iWn with atanr pOPer* day, tdi it aeyira tha pn^er cuoaincuca,^ 
laU b farmed which dam not readily end^ acab oft 


740 


LYNX 


« 

^J^e. eoe>itfh>K a ioluioa of ^ fcaettUd bto m douh witb ■m.w 

•Ukrt kma, is ■ povc^ ctmeal. sail with ^ addUioa of irhiie of m fon^ th. 

•“ "‘'"4 brokea rcsMli of porMbin and »toa^n«. 

w ? tfo».*«>n»jliiii« bi woler, bmI tboa IrUorattd into nano 
^ith fiTtb-iiakfd lime, fonualio a rwUhie. ~ mw pans 

S. Caleined nrp™". diffaied tkroit(fc milli. nlatioa of giae^er itanb. ia a aaloablo 

ill BUliy ^ ^ 

7. A lata mada wib boia^ mrlted t^tchouc. aod pipo-dajr, ioeoraoratcd iato a 
“y *“ ^ •«»« »lwn cormd ia a eeUar, and aerrA adairablT 
to CQofioo acid tajxatn. A* it doei not hardoo, it may thcnttore ba appIW and taken 

off as oftaa as wa pkata. « " 

*■ ^ ■ "P**. mtfU adTaataacooalr mod far 

i^ngehlonj* aad acid rapwn. ia em^faneimrwhSrMW el^ 
I ^. ba effacmal. ot we ma^ asa I pan of eanolchoae diaaolrad in tvo parts ot hot 

ntataUm 

. JihJJilL '*!^*'1*^iblra inmted into aach other, ia a doeah mmJe with 

voriiad with aale^YUat ceitmnt. 

a • ^•"» ***“ »«b:r. opoo aoma oocaaiooa. aa U becomca 

a cooiMMn f itrrcjut msaf m tbt 

1^! of the wcU (Jlamia UucU), a aleoder 

fc*Iv^‘u c^aJSwt^^ a£-t thrw faA. and aStiraud fa, Um «e of dy^ 

hoSHTil" '•<"/“«» extracted fWmi the weld by 

b^ng a^. and ah™ ^ aolntloa la ctmemtratni and allowed to oool. the 

“ f- »> *« *VP coUootad. dried, and Mbmitted to aoblhaatioD. when 

u u foodentM U Yenow BMd)«iL ^ 

h naed a. a ydlow dy^ on eottooa^ineipally. 
tttuuifWrritTtovi^ ^ litll# OMd M pTYMTOC li ««■ fuRDerlj tucd by ptprr-tiaagiug • 
rrllow eatiialyaopirSM far that 

E2“’ br AofA snti Ptrtmn htrrtM, It maitM vUh scidaiiDd »Uuiic«» lb# 

ft* •**«•>•«'“« ‘I'o eofanr. The oompoand 

I. o ™ «“yi!a«. and at length becooica rad. 

wiA^rXiTinS^J.^i?' P^bWwnle of Un. and ioatate of lead , 

Wiute, ami wUh mdplmt. of 

iVTSlNtOW!? *■ K. B. 

jETcdS. ben. ftood In rfuUe naphthi eoal naphtfaj 

LYXX.—An animal pnododng a famoilte fur of a grayiali white, wkh dark apota. 
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